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— About this book

This PHB (Programme Handbook) is designed to equip participants with in-depth knowledge and
practical skills required for pattern development in the apparel industry. The programme emphasizes
precision in pattern drafting, grading, and adaptation for various garment types, while aligning with
production standards and design specifications.

Participants will explore techniques for interpreting design sketches, creating base patterns, making
modifications for fit and style, and working closely with designers, sample makers, and production
teams. The course also covers the use of manual and digital pattern-making tools, fabric behavior
analysis, and quality control measures to ensure optimal garment construction and efficiency in the
apparel manufacturing process.

This Participant Handbook is designed based on the Qualification Pack (QP) under the National Skill
Qualification framework (NSQF) and it comprises of the following National Occupational Standards
(NOS)/ topics and additional topics.

1. AMH/N1105.Plan and Prepare for process of pattern making as per techpack received

2. AMH/N1106.Inspect and validate pattern

3. AMH/N1107.Maintain health, safety and security in the pattern making workplace with Gender &
PwD Sensitization

AMH/N0310. Manage the workspace, operate tools, and handle machinery efficiently

5. AMH/NO311. Abide by industry, regulatory, and organizational mandates, while integrating
environmentally friendly practices

6. DGT/VSQ/N0102:Employability Skills (60 hrs.)

— Symbols Used
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— Key Learning Outcomes | ¢

By the end of this module, the participants will be able to:

1. Describe the size and scope of the apparel industry.

2. Describe various employment opportunities for a ‘Pattern Master — Apparel’ in the apparel
industry.

3. Explain the roles and responsibilities of a Pattern Master — Apparel.

Describe the apparel production process and the role that the ‘Pattern Master — Apparel’ plays
in the process.
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UNIT 1.1: Apparel Industry and the Role of a Pattern Master

— Unit Objectives | ©

By the end of this unit, the participants will be able to:

1. Explain the size and scope of the apparel industry.

2. Describe the roles and responsibilities of a pattern master.

3. Discuss career opportunities for a pattern master in the apparel sector.

4. Analyse the apparel production process and illustrate the pattern master’s contribution.

—1.1.1 Detailed Analysis of the Apparel Industry

The apparel industry is a dynamic and expansive global sector valued at over $1.5 trillion. It encompasses
the design, manufacturing, distribution, retail, and marketing of clothing, footwear, and accessories,
reaching a diverse consumer base across continents. The market is segmented into various categories,
including fast fashion, luxury, sportswear, and casual wear, each with its own set of trends and consumer
expectations. Fast fashion has revolutionised the industry by significantly shortening design-to-retail
cycles, thereby making trendy, affordable clothing accessible to a wide audience. However, this rapid
turnaround has also spurred discussions about sustainability and environmental impact.

In contrast, the luxury segment emphasises craftsmanship, exclusivity, and heritage, catering to a
niche but profitable market. The industry’s supply chains are complex and globally integrated, often
involving multiple countries for production, distribution, and retail. Technological innovations and
digital marketing strategies have further reshaped the landscape by enhancing customer engagement
and expanding online sales channels. Amid economic fluctuations and evolving consumer preferences,
companies are increasingly investing in sustainable practices and ethical manufacturing processes. This
balance between innovation, profitability, and social responsibility defines the continuous evolution
and broad scope of the apparel industry.

Diverse segments: fast Complex, globally

Global sector valued at fashion, luxury, integrated supply
over S1.5 trillion. sportswear, and casual chains enhanced by

wear. digital innovation.

Integrated Supply
Chains: Globally
distributed and

enhanced by digital
innovations.

Growing emphasis on
sustainability and
ethical production

practices.

Fig. 1.1.1: Detailed Analysis of the Apparel Industry
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1.1.2 Roles and Responsibilities of a Pattern Master

in Apparel Manufacturing

A pattern master plays a pivotal role in the apparel industry, bridging the gap between creative design
and mass production. They are responsible for accurately translating design sketches into technical
patterns, ensuring that garments not only reflect the designer’s vision but also meet strict quality
and fit standards. Their work is essential for minimising material waste, reducing production errors,
and maintaining consistency across multiple sizes and styles. Given the competitive nature of fashion
manufacturing, even minor discrepancies in pattern-making can lead to significant financial losses and
customer dissatisfaction (Armstrong, 2003; Bourne & Glover, 2018).

Translating Design into Production:

A pattern master’s primary responsibility is to convert conceptual designs into detailed, workable
patterns. This involves interpreting designer sketches and understanding the intricacies of fabric
behaviour, drape, and garment construction. By doing so, they ensure that the final product aligns with
the creative intent and adheres to production constraints. Research has shown that precise pattern-
making can reduce material wastage by as much as 10-15%, translating into substantial cost savings for
manufacturers (Armstrong, 2003).

Technical Drafting and Grading:

The role extends to the technical execution of drafting patterns using both manual techniques and
computer-aided design (CAD) software. CAD tools have been documented to improve pattern accuracy
by up to 30% compared to traditional methods, thereby enhancing efficiency and fit consistency across
different sizes. Grading—the process of scaling a base pattern to create a range of sizes—is critical in
ensuring that the garment fits a diverse consumer base without compromising the design’s integrity.
Errors in grading can lead to higher return rates and reduced consumer satisfaction, underscoring the
importance of meticulous work in this area (Bourne & Glover, 2018).

Quality Control and Continuous Improvement:

Beyond initial pattern creation, the pattern master is integral to quality assurance. They oversee the
sample development process and conduct multiple fit sessions to identify any discrepancies. Their
feedback leads to iterative adjustments that optimise both the design and manufacturing process. This
continuous quality control loop is vital for minimising production errors, reducing waste, and ensuring
that each garment meets both aesthetic and functional standards. As manufacturers strive for lean
production processes, the role of the pattern master becomes even more critical (Armstrong, 2003;
Bourne & Glover, 2018).

= Translating Design into Production
e Technical Drafting and Grading
= Quality Control and Continuous Improvement

o
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Design Translation
and Material
Efficiency

Converts creative sketches into
detailed, production-ready patterns

Minimizes material
wastage by up to
Technical Drafting and Pattern 10-15%,
Grading significantly
reducing costs
(Armstrong, 2003).

Employs both
traditional drafting
methods and
advanced CAD
tools to enhance
precision by up to
30%.

Grades patterns to produce multiple
sizes, ensuring consistent fit and
reducing return rates (Bourne &
Glover, 2018).

Fig. 1.1.2: Roles and Responsibilities of a Pattern Master in Apparel Manufacturing

1.1.3 Career Opportunities for a Pattern Master
in the Apparel Sector

A pattern master holds a specialised and in-demand role within the apparel industry, offering diverse
career opportunities across various segments of fashion production. With the growing importance
of precision in garment design and production, professionals in this field can leverage their technical
expertise to advance into higher management, technical design, and innovation roles. Career paths
range from in-house positions in large apparel corporations to entrepreneurial ventures in bespoke
pattern-making or consulting. Industry growth and technological advancements in CAD and digital
pattern-making further enhance these prospects, making the role both challenging and rewarding
(Armstrong, 2003; Bourne & Glover, 2018).

Diverse Industry Roles and Advancement Opportunities:

Pattern masters can pursue careers within various settings, including established apparel companies,
design studios, and manufacturing houses. They often start as junior pattern makers or assistants,
gradually moving into senior roles with responsibilities for overseeing production processes and leading
teams. With experience, many pattern masters transition into technical design management or quality
control positions, where they contribute to product development strategies and operational efficiency.
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Fig. 1.1.3: Career Opportunities

Additionally, some professionals establish their own consultancy firms, providing expertise in digital
pattern-making and sustainable production practices. The increasing reliance on technology in the
fashion sector has opened up opportunities for those skilled in CAD systems and digital prototyping,
further expanding their career trajectories.

Impact of Technological Advancements and Market Trends:

Technological innovations have reshaped the apparel industry, enabling pattern masters to utilise
advanced CAD software and 3D modelling tools. This digital transformation not only improves pattern
accuracy and reduces waste but also broadens career prospects in technical and innovation-driven
roles. According to recent industry reports, expertise in digital pattern-making can enhance productivity
by over 30%, making professionals with these skills highly sought after (Bourne & Glover, 2018).
Furthermore, the growing consumer demand for sustainable and ethically produced garments has led
many companies to prioritise experienced pattern masters who can integrate eco-friendly practices
into design processes.

Entrepreneurial and Consulting Opportunities:

Beyond traditional roles, pattern masters have the option to pursue independent careers by offering
specialised consulting services. This can involve advising small-scale designers and start-ups on
optimising their pattern-making processes or developing proprietary digital tools for enhanced garment
production. The entrepreneurial route is supported by the increasing availability of online platforms
and digital marketing, which allow professionals to reach a global client base and establish themselves
as industry experts.

Begin as junior pattern makers and progress to senior roles in design and production.

Transition into technical design management or quality control positions within large
apparel companies.

m  Technology-Driven Career Growth

e Entrepreneurial and Consulting Roles _—

Fig. 1.1.4: Career Opportunities for a Pattern Master in the Apparel Sector
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1.1.4 Analysis of the Apparel Production Process and
[ the Pattern Master’s Contribution

The apparel production process is a complex, multi-stage system that transforms design concepts into
finished garments. It encompasses design development, pattern making, sampling, cutting, sewing,
finishing, and quality control. Within this intricate chain, the pattern master plays a pivotal role by
ensuring that the initial design is accurately translated into production-ready patterns. Their expertise
directly influences production efficiency, material usage, and overall garment quality, making their
contribution indispensable (Armstrong, 2003; Bourne & Glover, 2018).

Integration of Pattern Making in Apparel Production:

The apparel production process begins with design conceptualisation and quickly moves into pattern
making, where the pattern master transforms creative sketches into precise templates. This stage
is critical because it sets the foundation for all subsequent manufacturing steps. Accurate pattern-
making minimises fabric wastage—studies have shown reductions of up to 10-15% when patterns are
optimised—and ensures that garments meet the intended fit and design specifications (Armstrong,
2003). The pattern master employs both traditional drafting techniques and modern CAD systems,
which can enhance pattern accuracy by approximately 20-30% compared to manual methods (Bourne &
Glover, 2018). This level of precision is vital as even minor deviations can result in significant production
inefficiencies, higher defect rates, and increased return rates.

Role in Quality Assurance and Process Optimisation:

Beyond the initial creation, the pattern master is integral during the sampling and prototyping stages.
They assess early samples and conduct fit sessions to identify any discrepancies between the design
intent and the produced garment. The iterative feedback loop they manage ensures that necessary
adjustments are made before mass production, thereby reducing costly errors. Their proactive
involvement helps streamline the cutting, sewing, and finishing processes by ensuring that each
component of the garment is aligned with the overall design. In an industry where a mere 2-5% error
in sizing can lead to customer dissatisfaction, the pattern master’s contribution is critical to achieving
both aesthetic appeal and operational efficiency (Bourne & Glover, 2018).

Enhancing
Accuracy

Foundation

of

Production Initiates the process by and Utilizes advanced CAD

converting design COEEEEET o stems to improve
sketches into detailed, pattern precision by up to
production-ready 20-30% compared to
patterns. traditional methods.

Ensures consistent

Optimizes material usage, grading across various
potentially reducing fabric sizes, directly impacting
waste by 10-15% garment fit and customer
(Armstrong, 2003). satisfaction (Bourne &

Glover, 2018).

Fig. 1.1.5: Analysis of the Apparel Production Process and the Pattern Master’s Contribution
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— Summary E

The apparel industry is a vast and global sector that includes the designing, manufacturing, and
marketing of clothing and textiles.

It involves various stages, such as fibre production, textile manufacturing, garment design, and
mass production.

A pattern master plays a crucial role in converting design concepts into workable patterns that
ensure accurate fit and production feasibility.

The pattern master’s responsibilities include interpreting sketches, creating paper or digital
patterns, making sample adjustments, and coordinating with designers and production teams.

Career opportunities for pattern masters exist in fashion houses, garment export units, retail
brands, and freelance consulting.

In the apparel production process, the pattern master ensures technical accuracy and quality
control, making their contribution vital for smooth manufacturing and product consistency.
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— Exercise

Multiple-choice Question:

1. What does the apparel industry mainly involve?
a. Furniture design b. Automobile manufacturing

c. Clothing and textile production d. Agriculture and farming

2. Who is responsible for turning design sketches into workable garment patterns?
a. Store manager b. Pattern master

c. Sales executive d. Textile merchant

3. Which one is a key duty of a pattern master?
a. Driving delivery trucks b. Organising fashion shows

c. Creating garment patterns d. Selling garments in stores

4. Where can a pattern master find employment?
a. Hospitals b. Garment factories

c. Banks d. Construction sites

5. Why is the pattern master important in the production process?
a. They promote the brand b. They cut fabric randomly

c. They ensure design accuracy and fit d. They model the clothes

Descriptive Questions:

1. Briefly describe the size and scope of the apparel industry.

What are the key roles and duties of a pattern master in garment production?

List some of the job opportunities available for a pattern master in the fashion sector.
Explain how a pattern master contributes to the apparel production process.

vk W

Why is the accuracy of patterns important in garment manufacturing?
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— Notes

Scan the QR codes or click on the link to watch the related videos

https://youtu.be/r-imEISQGJ8?si=atk1XojamP2VgXNU https://youtu.be/gHWynquupRM?si=KSW9_Spt9Kuube7D

Top Textile Exporting Countries in the World Roles and Responsibilities of Pattern Maker in
Apparel Industry

https://youtu.be/8XGZrk5RfvI?si=n0qf904yWjeyFzPu

Mastering the Technical Side of the Apparel Industry, Pattern Making & Tech Packs Explained



https://youtu.be/r-imElSQGJ8?si=atk1XojamP2VqXNU
https://youtu.be/qHWynquupRM?si=KSW9_Spt9Kuu6e7D
https://youtu.be/8XGZrk5RfvI?si=n0qf904yWjeyFzPu
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— Key Learning Outcomes

By the end of this module, the participants will be able to:

1.
2.

o v e w

Identify the customer requirements in the context of the organisation's capability.

Describe different types of garments (tops, skirts, shirts, etc.), as well as made-up and home-
furnishing articles.

Identify the different types of fabrics.
Identify the types of trims and accessories.
Explain the use of basic computer software like MS Excel, MS Word, CAD, etc.

Collect, comprehend and compile information from various sources, viz. designer/buyer/
merchandiser.

Explain the properties of types of fabrics and their trade names.
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UNIT 2.1: Core Fashion and Fabric Expertise

— Unit Objectives | ©

By the end of this unit, the participants will be able to:

1. Explain customer requirements and organisational capabilities.

2. Describe various types of garments, made-ups, and home furnishing articles.
3. |lllustrate different fabrics, their properties, and trade names.

4. List different types of trims and accessories.

2.1.1 Understanding Customer Requirements and
Organisational Capabilities

Customer requirements and organisational capabilities are two fundamental pillars that drive strategic
business success. Customer requirements refer to the needs, preferences, and expectations that
consumers have regarding products or services, while organisational capabilities encompass the
internal strengths, resources, and competencies a company possesses to meet these needs. Aligning
these aspects is essential for creating competitive advantages, fostering innovation, and achieving long-
term growth. This dynamic interplay not only influences product development and service delivery but
also shapes marketing strategies and operational efficiencies.

Customer Requirements: Customer requirements are the specific needs and desires that guide
purchasing decisions and shape consumer behaviour. These requirements can be explicit, such as
product features, quality, and price, or implicit, including brand trust and customer service. An in-
depth understanding of customer requirements is essential for developing products and services that
truly resonate with the target market. Techniques such as market research, surveys, focus groups, and
customer feedback mechanisms are critical in capturing these insights. Companies that effectively align
their offerings with customer needs can enhance satisfaction and loyalty, leading to increased market
share and profitability.

Organisational Capabilities: Organisational capabilities refer to the collective skills, resources,
processes, and technologies that a company leverages to deliver value. These capabilities include
tangible assets such as manufacturing facilities, financial resources, and technological infrastructure,
as well as intangible assets like brand reputation, employee expertise, and innovative culture. A strong
set of organisational capabilities enables companies to respond swiftly to market changes, adopt new
technologies, and maintain operational excellence. Aligning these internal strengths with customer
requirements ensures that an organisation can meet market demands efficiently and competitively.
The concept of core competencies, as introduced by Prahalad and Hamel (1990), underscores the
importance of developing unique capabilities that provide a sustainable competitive edge.
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Customer Requirements

eEncompass both explicit
needs (product features,
quality, price) and implicit
expectations (brand trust,
customer service).

Organisational Capabilities Strategic Alignment

eInclude both tangible
resources (infrastructure,
financial assets,
technology) and
intangible assets (brand

eSuccessful businesses
integrate customer
insights with internal
capabilities to optimize
product offerings and

operational efficiency.

eAligning these elements
fosters innovation,
increases market
responsiveness, and
builds long-term
customer loyalty.

reputation, employee
expertise, innovative
culture).

eFocus on developing core
competencies that create
sustainable competitive
advantages (Prahalad &
Hamel, 1990).

eCaptured through market
research, surveys, focus
groups, and direct
customer feedback

Fig. 2.1.1: Understanding Customer Requirements and Organisational Capabilities

~ 2.1.2Types of Garments, Made-Ups, and
Home Furnishing Articles

The apparel and home furnishing sectors encompass a wide range of products designed to meet
diverse consumer needs and lifestyles. Garments include various clothing categories such as casual,
formal, sports, and outerwear, while "made-ups" refer to fully finished clothing items that are ready
for retail. Home furnishing articles cover products like upholstery, curtains, bedding, and decorative
accessories that enhance interior environments. Understanding these diverse categories is critical for
market segmentation, design innovation, and consumer satisfaction in both industries.

1. Garments: Garments are categorised based on their purpose, style, and usage. Casual wear, such as
T-shirts, jeans, and dresses, is designed for everyday comfort and style, while formal wear includes
suits, gowns, and dress shirts meant for special occasions and professional settings. Sportswear
and activewear focus on functionality and performance, utilising materials that allow flexibility
and moisture management. Outerwear, including coats, jackets, and rainwear, provides protection
against weather conditions. Additionally, lingerie and intimate apparel emphasise both comfort
and aesthetics, catering to personal and private use. Each garment type is developed considering
specific design requirements, fabric properties, and consumer trends.
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Fig. 2.1.2: Types of garments

Made-Ups: "Made-ups" refer to ready-to-wear clothing that has been fully assembled, finished,
and is ready for distribution and sale. Unlike bespoke or custom-made garments, made-ups
are produced in standardised sizes and are often part of a seasonal collection. This category
encompasses a wide range of products, from fast fashion items to high-end designer collections,
reflecting the scalability and efficiency of modern production techniques. The production of made-
ups is increasingly influenced by technological advancements such as digital pattern-making and
automated cutting, which enhance consistency and reduce lead times.

Fig. 2.1.3: Ready-to-wear clothing
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3. Home Furnishing Articles: Home furnishing products include items that enhance living spaces
through both functionality and design. Upholstery fabrics are used in furniture to provide comfort
and style, while curtains and draperies contribute to the aesthetic appeal and privacy of interior
spaces. Bedding products, including sheets, duvet covers, and pillowcases, focus on comfort and
durability. Additionally, decorative accessories like cushions, rugs, and wall hangings add personality
and cohesion to home environments. The design and production of these articles demand careful
consideration of materials, trends, and sustainability, ensuring that they meet both functional and
decorative needs.

Bath Linen

Fig. 2.1.4: Types of home furnishing articles

— 2.1.3 Different Fabrics, Their Properties, and Trade Names ——

Fabrics are classified based on their fibre composition, weaving or knitting techniques, and intended
applications. The properties of each fabric type—such as durability, breathability, elasticity, and
texture—make them suitable for specific uses in apparel, upholstery, and industrial applications. The
textile industry also assigns trade names to certain fabrics, which help distinguish proprietary blends
and innovative textile solutions. Understanding fabric types and their characteristics is essential for
designers, manufacturers, and consumers in making informed choices regarding comfort, performance,
and sustainability.

1. Natural Fabrics and Their Properties: Natural fabrics derived from plant or animal sources are
known for their comfort, breathability, and environmental sustainability. Cotton is a widely used
fabric due to its softness, moisture absorption, and durability, making it ideal for casual wear,
bedding, and undergarments. Linen, derived from the flax plant, offers superior breathability and
a crisp texture, making it suitable for summer clothing and home furnishings. Wool, sourced from
sheep, is known for its warmth and resilience, and it is often used in outerwear and formal suits.
Silk, obtained from silkworms, has a luxurious sheen, smooth texture, and excellent drape, making
it a premium choice for eveningwear and scarves.
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Fig. 2.1.5: Natural fabrics

2. Synthetic Fabrics and Their Advantages: Synthetic fabrics, engineered from petroleum-based
chemicals, are valued for their durability, elasticity, and resistance to shrinkage. Polyester is a highly
versatile fabric known for its wrinkle resistance, quick-drying nature, and affordability, making it
popular in both apparel and upholstery. Nylon, originally developed for military applications, is
known for its high tensile strength and resistance to abrasion, making it ideal for hosiery, sportswear,
and outdoor gear. Spandex (trade name: Lycra) offers exceptional stretch and recovery, and it is
used in activewear and form-fitting clothing. Acrylic mimics the warmth and softness of wool while
being lightweight and resistant to moth damage.

Rayon / Artificial silk Polyester

-

Acrylic

Fig. 2.1.6: Synthetic fabrics

3. Blended and Specialty Fabrics: Blended fabrics combine the best properties of different fibres
to enhance performance. For example, poly-cotton (a blend of polyester and cotton) balances
breathability and wrinkle resistance, making it ideal for uniforms and home textiles. Wool blends
enhance durability and shape retention in suits and coats. Specialty fabrics, such as Gore-Tex, are
designed for functional wear, offering waterproof and breathable properties crucial for outdoor
and sports applications. Kevlar, a high-performance synthetic fabric, is used in protective gear due
to its high tensile strength and heat resistance.
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Polyester & wool  Cotton & polvester Cotton & sndm Polyester & spandex
.50 & 0.50 060 & 0.40 0.97 & 0.03 0.95 & 0.05

Linen & silk Cotton Polyester & cotton & rayon Silk
0.70 & 0.30 1.00 069 & 0,16 &£ 0.15

/ i
Rayon & polvester

Wiy
Ramie

Silk & rayon yam Flax & real silk
0.80 & 0.20 1.0} 0500 & 0 50 065 & 0.35

Fig. 2.1.7: Blended and specialty fabrics

~ 2.1.4Types of Trims and Accessories in

Apparel Manufacturing

Trims and accessories are essential components in garment manufacturing, enhancing both the
functionality and aesthetic appeal of clothing. Trims refer to materials used in the construction and
finishing of garments, such as zippers, buttons, and laces, while accessories include decorative or
functional additions like belts, badges, and brooches. These elements contribute to the durability, style,
and market value of fashion products. The global trims and accessories market is estimated to reach
$32 billion by 2027, driven by growing demand for innovative designs and sustainable fashion solutions
(Global Market Insights, 2022).

Types of Trims:
Trims are classified into functional and decorative types.

e Functional trims are integral to garment construction, such as zippers, which provide closures for
jackets and jeans, and elastics, which add stretchability to waistbands and undergarments. Sewing
threads, interlinings, and tapes are other key trims that enhance garment structure and durability.

e Decorative trims, on the other hand, are used to enhance the garment’s appearance. Lace, ribbons,
piping, and appliqués are commonly seen in women's and children’s wear, while embroidery and
beading add a luxurious appeal to high-end fashion.

Types of Accessories:
Accessories complement garments by adding functionality or style.

e Fasteners, such as buttons, hooks, and Velcro, are crucial for closures and adjustability.
e Structural accessories, including shoulder pads and bra cups, shape garments for a better fit.




e Ornamental accessories, like badges, buckles, and metal studs, serve as branding elements or
design embellishments.

e The rise of sustainable fashion has also increased the demand for eco-friendly accessories, such as
biodegradable buttons and recycled zippers, supporting environmentally responsible production
practices.

Detailed Analysis

e Functional Trims:

@ ¢ Cew 4 n -

Fig. 2.1.8: Functional trims

Zippers: Used for garment closures in jackets, trousers, and dresses.

Elastics: Add stretch and flexibility in waistbands, leggings, and lingerie.
Sewing Threads: Hold fabric pieces together; varies by material and strength.
Interlinings: Provide shape and support in collars, cuffs, and waistbands.

O 0O O O o

Tapes: Reinforce seams and improve garment durability.
e Decorative Trims:

Fig. 2.1.9: Decorative trims
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o Lace: Adds a feminine, delicate touch to dresses and lingerie.
o Ribbons & Piping: Used for detailing in high-fashion and children’s apparel.
o Embroidery & Beading: Enhances luxury garments and couture designs.

Appliqués: Decorative fabric pieces attached to enhance garment appeal.
e Garment Accessories:

Fig. 2.1.10: Garment accessories

Fasteners: Buttons, hooks, Velcro, and snap fasteners for closures.
Structural Accessories: Shoulder pads, bra cups, and waist stays for a better fit.
Ornamental Accessories: Badges, buckles, brooches, and metal studs for decoration.

O O O o

Eco-Friendly Accessories: Biodegradable buttons, recycled zippers, and organic labels.
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UNIT 2.2: Technical and Operational Skills

— Unit Objectives |©
By the end of this unit, the participants will be able to:

1. Explain basic computer software applications, including MS Excel, MS Word, and CAD.
2. Describe methods for gathering information from designers, buyers, and merchandisers.
3. |lllustrate effective techniques for compiling and presenting industry data.

_2.2.1 Basic Computer Software Applications: MS Excel,
MS Word, and CAD

Computer software applications are essential tools in various industries, streamlining data management,
documentation, and design processes. Microsoft Excel is widely used for data analysis, financial
modelling, and statistical calculations. Microsoft Word is a powerful word processor for creating
documents, reports, and formatted texts. Computer-aided design (CAD) software is critical in
engineering, fashion, and architecture for designing and prototyping products. These applications
enhance productivity, accuracy, and collaboration across different professional sectors.

e MS Excel:

o Data Analysis and Automation: Microsoft Excel is a
spreadsheet software used for organising, analysing,
and visualising data. It includes features such as
formulas, pivot tables, and macros, enabling complex x g Excel
computations and automation. Excel is particularly
useful in financial forecasting, inventory management,
and business analytics. For example, 87% of companies
worldwide use Excel for budgeting and financial
planning (Statista, 2022). Its advanced functions, such
as VLOOKUP, INDEX-MATCH, and Power Query, allow users to handle large datasets efficiently.

e MS Word:

o Document Creation and Editing: Microsoft Word is a document
processing software that facilitates the creation of professional reports,
resumes, letters, and research papers. It offers tools for formatting, spell-
checking, and collaboration. Features like Track Changes and Commenting W
enhance teamwork by enabling real-time feedback. The cloud integration
with OneDrive allows seamless access across multiple devices. According
to a survey, 95% of businesses use MS Word for official documentation
(Forrester Research, 2022).

e CAD Software:

o Digital Designing and Prototyping: Computer-aided design (CAD) software, such as AutoCAD,
SolidWorks, and Adobe lllustrator, is used for creating precise 2D and 3D models. CAD
applications are essential in industries like fashion, architecture, and engineering. For instance,
in fashion, CAD helps designers create digital patterns, reducing material waste by up to 30%
compared to manual sketching (McKinsey, 2021). The parametric modelling feature in CAD
allows easy modifications, making it a preferred choice for rapid prototyping and simulation.

Fig. 2.2.1: MS Excel

Fig. 2.2.2: MS Word

'
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Fig. 2.2.3: CAD Software

MS Excel: Key Features and Applications

e Spreadsheet Management: Organises data into structured rows and columns.

e Formula & Functions: Performs calculations using SUM, AVERAGE, IF, VLOOKUP, etc.
e Pivot Tables: Summarise large datasets for business intelligence.

e Data Visualisation: Charts and graphs for trend analysis.

e Automation with Macros: Reduces repetitive tasks and improves efficiency.

e Business Use: Applied in budgeting, sales analysis, and financial modelling.

MS Word: Key Features and Applications

e Document Formatting: Styles, headers, footers, and templates for professional reports.

e Editing & Proofreading: Spell-check, grammar suggestions, and auto-correction.

e Collaboration Tools: Track Changes, Comments, and real-time editing via OneDrive.

e Multimedia Integration: Allows images, tables, and hyperlinks for dynamic content.

e Academic & Business Use: Essential for writing research papers, contracts, and presentations.

CAD Software: Key Features and Applications

e Precision Designing: 2D/3D modelling for engineering and product development.
e Parametric Modelling: Allows modification of design dimensions instantly.
e Simulation & Rendering: Visualises real-world applications of designs.

¢ Industry Applications: Used in fashion for pattern making, in architecture for blueprint design, and
in mechanical engineering for prototyping.

e Software Examples: AutoCAD, SolidWorks, and Adobe lllustrator for fashion and industrial design.
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2.2.2 Methods for Gathering Information from Designers,
Buyers, and Merchandisers

In the apparel and fashion industry, effective communication between designers, buyers, and
merchandisers is crucial for product development, market alignment, and inventory management.
Gathering information from these stakeholders ensures that designs meet consumer demands,
manufacturing constraints, and retail strategies. Various methods—such as surveys, focus groups,
interviews, and trend analysis—are used to collect data that informs decision-making. Research shows
that companies that actively engage stakeholders in product development achieve up to 20% higher
sales growth (McKinsey & Company, 2022).

1. Surveys and Questionnaires

Surveysarean efficientwayto collect structured feedbackfrom designers, buyers,and merchandisers.
They can be conducted online using platforms like Google Forms or SurveyMonkey. Designers
provide insights into fabric selection, style preferences, and creative direction. Buyers share data
on consumer preferences and best-selling trends, while merchandisers offer input on inventory
levels and pricing strategies. Studies indicate that 79% of fashion companies use consumer and
buyer surveys to drive product development (Statista, 2023).

2. Focus Groups and Workshops

Focus groups bring together designers, buyers, and merchandisers to discuss market trends and
product expectations. These sessions encourage brainstorming and collaborative problem-solving.
For example, fashion brands like Zara and H&M conduct weekly focus groups to refine seasonal
collections. Workshops also allow interactive discussions on colour palettes, materials, and style
inspirations, ensuring alignment across all departments.

3. One-on-One Interviews

Interviews, conducted in-person or virtually, provide in-depth insights into each stakeholder’s
needs. Buyers might discuss emerging customer demands, while merchandisers analyse past sales
performance to predict future stock requirements. Designers, on the other hand, explain their
artistic vision and inspirations. Personalised interviews allow brands to align creative concepts with
business objectives, reducing mismatches in production planning.

4. Sales Data and Trend Analysis

Merchandisers and buyers rely on sales data to identify consumer preferences. By analysing sales
reports, brands can track which designs perform well in different markets. For example, Nike
leverages big data analytics to forecast demand and optimise supply chain efficiency, leading to a
15% improvement in production planning accuracy (Harvard Business Review, 2021). Trend analysis
through platforms like WGSN and Google Trends also helps in understanding consumer behaviour
and forecasting future styles.

5. Digital Collaboration Tools

Modern fashion brands use software like PLM (Product Lifecycle Management) tools, ERP (Enterprise
Resource Planning) systems, and cloud-based collaboration platforms to gather information.
These tools streamline communication between designers, buyers, and merchandisers, ensuring
real-time updates on fabric sourcing, pricing, and production schedules. Companies using digital
collaboration report a 25% faster time-to-market for new products (McKinsey, 2022).
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2.2.3 Effective Techniques for Compiling and

[ Presenting Industry Data

In the modern business landscape, compiling and presenting industry data effectively is crucial for
decision-making, market analysis, and strategic planning. Well-organised data enhances clarity, supports
trend identification, and ensures informed decision-making. Techniques such as data collection,
visualisation, statistical analysis, and digital reporting tools play a significant role in presenting complex
industry insights in an accessible manner. Studies indicate that organisations using advanced data
presentation techniques achieve 30% faster decision-making and 20% better operational efficiency
(McKinsey, 2022).

1.

Data Collection and Compilation Methods

Compiling industry data requires structured approaches, including primary data collection (surveys,
interviews, and focus groups) and secondary data analysis (market reports, academic research, and
industry benchmarks). Companies utilise big data tools such as Google Analytics, Salesforce, and
Tableau to gather real-time insights. For instance, retail giants like Amazon collect and analyse over
1 petabyte of consumer data daily to optimise pricing and inventory.

Data Processing and Cleaning Techniques

Raw data must be processed to ensure accuracy and reliability. Techniques like data normalisation,
outlier detection, and missing value imputation are crucial in preventing errors. Data cleaning
software like OpenRefine and Excel's Power Query helps eliminate inconsistencies, improving
dataset integrity. Studies show that poor data quality leads to a 12% revenue loss annually in
businesses due to flawed decision-making (Gartner, 2022).

Data Visualisation Techniques

Presenting data effectively requires engaging visual representations such as:

e Bar Charts and Line Graphs: These are used to compare industry trends over time.
e Pie Charts: To illustrate market share distribution.

e Heatmaps: These are used in fashion retail to analyse purchasing patterns.

e Infographics: Summarise key industry insights for reports and presentations.

Organisations that use data visualisation tools like Power Bl and Tableau report a 25% increase in
audience engagement (Forrester Research, 2023).

Statistical and Predictive Analysis

Applying statistical techniques such as regression analysis, moving averages, and hypothesis testing
helps forecast industry trends. Machine learning models improve accuracy in predicting market
behaviour. For example, fashion retailers using Al-driven trend forecasting reduce overstock by 35%
(McKinsey, 2023).

Digital Reporting and Presentation Tools

Professionals use software such as MS Excel (pivot tables, dashboards), PowerPoint, Google Data
Studio, and Bl tools to present data in structured formats. Interactive dashboards provide real-time
analytics, making insights more accessible. Businesses using automated reporting tools report a
40% improvement in data-driven decision-making (Deloitte, 2022).
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Data Collection and Compilation Methods

o Primary Data: Surveys, interviews, and focus groups for direct insights.

o Secondary Data: Market reports, industry research, and benchmark analysis.

o Big Data Tools: Google Analytics, Salesforce, and Tableau for real-time insights.
o Example: Amazon analyses 1 petabyte of data daily for pricing and inventory.
Data Processing and Cleaning Techniques

o Normalisation: Standardizing data formats.

o Outlier Detection: Identifying and correcting anomalies.

o Missing Data Handling: Using imputation methods to improve dataset reliability.
o Example: Poor data quality results in a 12% revenue loss annually (Gartner, 2022).
Data Visualisation Techniques

Bar Charts & Line Graphs: Industry trend comparisons.

Pie Charts: Market share distribution analysis.

Heatmaps: Consumer behaviour insights in retail.

Infographics: Summarise complex data for reports.

O O O O o

Example: Power Bl and Tableau users see a 25% rise in engagement (Forrester, 2023).
Statistical and Predictive Analysis

o Regression Analysis: Identifies relationships between variables.

o Moving Averages: Help smooth out industry trend fluctuations.

o Al & Machine Learning: Enhances market forecasting.

o Example: Al-driven forecasting reduces overstock by 35% (McKinsey, 2023).
Digital Reporting and Presentation Tools

o MS Excel & Pivot Tables: Data aggregation and real-time analysis.

o PowerPoint & Google Data Studio: Visual storytelling and presentation.

o Bl Tools (Tableau, Power BI): Interactive dashboards for instant insights.

o Example: Automated reporting boosts decision-making by 40% (Deloitte, 2022).
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— Summary E

Participants will be able to understand how to meet customer requirements by evaluating what the
organisation can offer.

They will learn about different types of garments, made-ups, and home furnishing products used
in the fashion industry.

The module will help them identify various fabrics along with their key properties and popular
trade names.

Learners will be able to list and recognise the functions of trims and accessories in garment
production.

They will gain basic knowledge of computer applications like MS Word, Excel, and CAD used in
fashion-related tasks.

They will also understand how to collect, compile, and present industry data effectively from
various sources.




— Exercise

Multiple-choice Question:
1.

vk W
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What should be matched with organisational capabilities to meet market needs?
a. Product price b. Customer requirements

c. Fashion trends d. Seasonal colours

Which of the following is a type of home furnishing article?
a. T-shirt b. Curtains

c. Jeans d. Blazer

What is MS Excel primarily used for?
a. Creating drawings b. Writing essays

c. Data handling and analysis d. Sending emails

Which software is useful for designing patterns in the fashion industry?
a. Photoshop b. MS-Word

c. AutoCAD d. MS-Paint

What trims and accessories are used in garments?
a. Branding only b. Packaging only

c. Decoration and functionality d. Shipment tracking

Descriptive Questions:

Explain how an organisation balances customer requirements with its own capabilities.
Describe three types of garments and their common uses.

Illustrate the differences between the two types of fabrics and mention their trade names.
List any five trims or accessories and their functions in garment production.

Describe how MS Excel and CAD can be applied in the fashion industry.
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— Notes

Scan the QR codes or click on the link to watch the related videos

https://youtu.be/AySvdBm3sNQ?si=mGo7n5qS3HUX9ipR https://youtu.be/Dqd_KSCRPYY?si=ESNwtrb1FPPSxurm

How To Understand Customer Behaviour Fabrics and Their Properties and Uses

https://youtu.be/OHMjUCOQXUQ?si=POtJi7R_EfYgen18

Different Types Of Trimmings And Accessories Used In Apparel Industry



https://youtu.be/AySvdBm3sNQ?si=mGo7n5qS3HUX9ipR
https://youtu.be/Dqd_KSCRPYY?si=ESNwtrb1FPPSxurm
https://youtu.be/OHmjUCOQXUQ?si=P0tJi7R_EfYqen18

3. Interpreting the Tech
Pack
MmzK/APPAREL MADE-UPS HOME FURNISHING

( SECTOR SKILL COUNCIL
/ Unit 3.1 - Insights into Tech Pack Interpretation

__
E80)
‘ ‘ AMH/N1105

=T




Participant Handbook

— Key Learning Outcomes | ¢

By the end of this module, the participants will be able to:

1.

Clarify information in the tech pack from the concerned designer and merchandiser in case of
doubts.

Incorporate and accommodate review inputs alongside the tech pack.
Explain the notations and symbols used in the tech pack.
Explain how to interpret the information contained in the tech pack.
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UNIT 3.1: Insights into Tech Pack Interpretation

. . . >4
— Unit Objectives |©
By the end of this unit, the participants will be able to:
1.

2
3.
4

Describe collaboration strategies with designers and merchandisers for clarity.
Integrate review inputs with tech pack specifications.

Explain the notations and symbols used in the techpack.

Elaborate how to interpret the information contained in techpack.

3.1.1 Collaboration Strategies with Designers

[ and Merchandisers for Clarity

In the fashion and apparel industry, effective collaboration between designers and merchandisers
is critical for aligning creative vision with market demand and business objectives. Designers focus
on aesthetics, innovation, and product development, while merchandisers analyse market trends,
consumer preferences, and financial viability. A structured collaboration strategy ensures seamless
communication, reduced production errors, improved time-to-market, and increased profitability.
Studies suggest that companies with strong cross-functional collaboration see a 15-20% increase in
efficiency and product success rates (McKinsey, 2023).

1.

Regular Communication and Alignment Meetings

To maintain clarity, designers and merchandisers must hold weekly or bi-weekly meetings to discuss
design trends, seasonal forecasts, and production updates. Collaborative planning tools like Trello,
Slack, and Microsoft Teams facilitate real-time communication, ensuring that 80% of production
bottlenecks are identified and resolved early (Deloitte, 2022).

Data-Driven Decision-Making

Merchandisers rely on sales data, customer feedback, and trend analysis to guide designers toward
commercially viable collections. For instance, Zara's real-time data analytics system allows designers
to adjust styles based on live sales performance, reducing overproduction by 35% annually (Harvard
Business Review, 2021).

Product Lifecycle Management (PLM) Integration

PLM software streamlines collaboration by centralising product details, material sourcing, cost
estimation, and design changes. Brands like Nike use PLM systems to cut development time by
20%, ensuring faster go-to-market strategies and reduced product mismatches (Forrester Research,
2023).

Clear Role Definition and Workflow Structure

Defining responsibilities prevents conflicts and inefficiencies.

e Designers: Focus on creativity, fabric selection, colour palettes, and fashion aesthetics.
e Merchandisers: Handle budgeting, pricing, inventory planning, and sales forecasting.

e Cross-Functional Teams: Conduct design feasibility assessments and ensure alignment with
business goals.

Clear workflows help brands achieve a 25% faster turnaround on new product launches (Statista,
2022).
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5. Digital Prototyping and 3D Sampling
Using 3D software like CLO3D and Adobe Substance allows designers to visualise garments without
physical samples. This speeds up approvals from merchandisers, cutting sampling costs by 30% and
reducing production lead times by 40% (McKinsey, 2023).

6. Trend Forecasting and Market Research Collaboration

Merchandisers collaborate with designers using trend forecasting tools like WGSN, Edited, and
Google Trends to ensure designs meet current consumer preferences. Brands implementing Al-
driven forecasting report 20% better sales performance due to demand-driven collections (Deloitte,
2023).

e Regular Communication and Alignment Meetings

o Weekly meetings ensure synchronised planning and production updates.

o Collaboration tools (Trello, Slack) improve communication flow.

o Example: 80% of production bottlenecks are resolved early (Deloitte, 2022).
e Data-Driven Decision-Making

o Sales data and consumer insights guide design decisions.

o Example: Zara reduces overproduction by 35% using real-time sales analytics (Harvard Business
Review, 2021).

e Product Lifecycle Management (PLM) Integration

o Centralised product details improve efficiency.

o Example: Nike shortens development time by 20% with PLM systems (Forrester Research, 2023).
e Clear Role Definition and Workflow Structure

o Designers handle aesthetics; merchandisers manage business aspects.

o Cross-functional teams ensure alignment.

o Example: Clear workflows lead to a 25% faster product launch cycle (Statista, 2022).
e Digital Prototyping and 3D Sampling

o Reduces the need for physical samples, saving costs.

o Example: Brands using 3D design tools lower sample costs by 30% and lead times by 40%
(McKinsey, 2023).

e Trend Forecasting and Market Research Collaboration
o Al-driven forecasting ensures data-backed design choices.
o Example: Trend forecasting improves sales performance by 20% (Deloitte, 2023).

—3.1.2 Review Inputs with Tech Pack Specifications

A Tech Pack (Technical Package) is a critical document in apparel manufacturing that contains all
necessary specifications for producing a garment, including measurements, materials, colours, stitching
details, and trims. Integrating review inputs from designers, merchandisers, quality control teams, and
manufacturers into the Tech Pack is essential to minimise errors, improve production efficiency, and
ensure product quality. Studies show that effective Tech Pack integration can reduce production errors
by up to 25% and shorten lead times by 30% (McKinsey, 2023). This structured approach ensures that
design intent aligns with manufacturability, ultimately optimising cost and efficiency.

'
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Fig. 3.1.1: Tech pack

1. Understanding Review Inputs in Apparel Development
Review inputs come from various stakeholders, including:

e Designers: Ensure aesthetic accuracy and trend alignment.

e Merchandisers: Verify that the design meets market needs and budget constraints.
e Production Teams: Assess manufacturability and material feasibility.

e Quality Control (QC): Provide insights on compliance, durability, and fit testing.

e Buyers & Clients: Offer feedback on commercial viability and consumer preferences.

Integrating these inputs into Tech Pack specifications ensures that garment production aligns with
both creative vision and business objectives.
2. Components of a Tech Pack and Where Review Inputs Are Integrated
A Tech Pack typically includes:
e Technical Sketches & CAD Drawings: Designers refine sketches based on review inputs. Digital
tools like Adobe lllustrator and CLO3D facilitate real-time modifications.

e Bill of Materials (BOM): Merchandisers update the BOM to reflect cost-effective materials that
meet quality standards.

e Size Specifications & Grading: QC teams provide fit test feedback, prompting size adjustments.
Brands that refine sizing based on user feedback see a 20% drop in returns (Statista, 2022).

e Construction Details & Stitching Guidelines: Production teams highlight feasibility concerns,
ensuring manufacturability without compromising quality.

e Colourways & Fabric Swatches: Textile testing data is integrated to ensure colourfastness and
durability compliance.
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e Packaging & Labelling Requirements: Buyers’ inputs on regulatory labelling and branding
elements are incorporated for compliance.

3. Tools and Technology for Effective Integration
Digital transformation has enhanced Tech Pack accuracy through software tools:
e PLM Systems (Product Lifecycle Management): Brands like Nike and Adidas use PLM software

to centralise Tech Pack updates and reduce design-to-production errors by 30% (Forrester
Research, 2023).

e Al & Data-Driven Feedback Analysis: Al-powered trend analysis ensures that modifications
align with market demand, reducing unsellable inventory by 25% (McKinsey, 2023).

e Cloud-Based Collaboration Platforms: Tools like Techpacker, CLO3D, and Centric PLM allow
designers and manufacturers to collaborate in real-time, speeding up the approval process by
40%.

4. Benefits of Effective Integration of Review Inputs

e Reduced Sampling Costs: Refining Tech Packs based on accurate feedback eliminates
unnecessary sampling, saving brands 15—-20% in material wastage (Deloitte, 2022).

e Faster Production Turnaround: Seamless communication between teams helps resolve design
discrepancies early, leading to a 30% faster time-to-market.

e Improved Product Quality: Aligning QC feedback with material selection and construction
details enhances garment durability, reducing defects by 22%.

e Enhanced Consumer Satisfaction: Companies that use consumer-driven feedback in Tech Packs
report 18% higher customer retention due to better-fitting products (Statista, 2022).

—3.1.3 Notations and Symbols Used in the Techpack

A tech pack uses standardised notations and symbols to communicate design specifications clearly
between designers, manufacturers, and product developers. These symbols represent elements like
stitching type, fabric grain direction, fold lines, seam finishes, trims, and construction details. Proper
use of these notations ensures there is no ambiguity in how the final product should be made. Common
symbols include arrows for grain lines, dashed lines for stitching, and specific icons for buttons, zippers,
and labels. Colour codes and sizing marks are also included for clarity. These technical notations are
crucial in maintaining consistency, quality, and accuracy during mass production. Every element in the
tech pack is labelled to streamline communication and reduce errors during manufacturing.

Following are the notations and symbols that are used in the touchpad:

1. Grain Line
e Symbol: A straight line with arrows on both ends.
e Purpose: Indicates how the pattern should be aligned with the fabric’s grain (warp or weft).
e Importance: Ensures garments hang properly and maintain shape after sewing.
2. Cutline
e Symbol: Solid outermost line on the pattern.
e Purpose: Represents the actual line where the fabric will be cut.
e Additional Notes: This may include annotations like “Cut 2,” “Cut on the fold,” or “Self-fabric.”
3. Fold Line
e Symbol: Dash-dot line (— ¢ — ¢ —) or labelled with text "Place on Fold".
e Purpose: Shows where the fabric should be folded to create symmetrical pieces.
e Use Case: Center fronts of shirts, back pieces of garments, etc.

'



10.

11.

12.

13.

14.

15.

Stitch Line
e Symbol: Dotted line (------ ) or dashed line (———-).
e Purpose: Indicates where the stitching will occur.

e Variations: Sometimes, different stitches are shown with unique dashed patterns (e.g., overlock
vs. topstitch).

Seam Allowance

e Symbol: Area between cut line and stitch line, often marked or dimensioned (e.g., 1 cm SA).
e Purpose: Specify the extra fabric allowed for stitching and durability.

Notches

e Symbol: Small triangles or lines placed on the seam edges of patterns.

e Purpose: Help align different fabric pieces during sewing.

e Types: Single, double, or triple notches to distinguish front, back, or specific orientation.
Button and Buttonhole

e Button Symbol: A small circle with a cross (& or [).

e Buttonhole Symbol: A narrow oval or rectangle.

e Purpose: Indicates exact location, size, and type of fastening.

Zippers

e Symbol: Zigzag or a boxy line with annotations like “Invisible zipper,” “5” coil zipper,” etc.
e Purpose: Placement and specifications of zippers.

Darts and Pleats

e Dart Symbol: Two lines that converge to a point (triangle-shaped).

e Pleat Symbol: Parallel lines with arrows indicating fold direction.

e Purpose: Define shaping and volume in the garment.

Measurement Arrows

e Symbol: Double-headed arrows with dimension values between them.

e Purpose: Provide accurate spacing and positioning of components like pockets, logos, or trims.
Labels and Tags

e Symbol: Rectangular box labelled “Brand Label,” “Care Label,” etc.

e Purpose: Specify the exact location and type of label to be attached.

Topstitching and Edge Stitching

e Topstitch Symbol: Dashed or dotted lines often placed near an edge.

e Purpose: Decorative or reinforcing stitching seen from the outside.

Print or Embroidery Placement

e Symbol: Box or outline overlaid on the garment sketch with notes like “Screen Print — Center
Front”.

e Purpose: Indicates where and how graphic elements will be applied.

Fabric and Trim References

e Symbol: Letters or codes like “A,” “B,” or “Self,” “Contrast” referencing a fabric list.
e Purpose: Match each part of the garment with the appropriate fabric/trim.
Colour Coding

e Symbol: Swatches or labels with Pantone codes or fabric colour references.

e Purpose: Ensures accurate reproduction of design colours across batches.
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16. Size Grading Lines
e Symbol: Nested outlines of a pattern piece in different sizes, usually labelled XS, S, M, etc.
e Purpose: Shows how the pattern scales across sizes.
17. Heat Seal / Transfer Logos
e Symbol: Usually a box or placement marker with text like “Heat Transfer Logo” or “Embossed.”
e Purpose: Denotes position and type of branding applied via heat or pressure.

— 3.1.4 Interpreting Information Contained in Techpack

A tech pack is a detailed document that communicates all aspects of a product design from concept to
production. To interpret a tech pack effectively, one should start by reviewing the technical sketches to
understand the garment’s construction and design intent. The bill of materials (BOM) outlines the exact
fabrics, trims, and accessories needed for production. Measurement specifications guide sizing and
fitting, ensuring consistency across all garments. Construction details explain stitching methods, seam
types, and assembly instructions. Colourways, artwork, and labelling instructions help maintain brand
identity and visual accuracy. Finally, reviewing fit comments and revisions helps track improvements
and confirms approval for final production.

Following are the interpretations of the information contained in the touchpad:

1. Cover Page
* Includes style number, product name, season, brand, and date.
e Helps identify the design version and track changes.
2. Technical Sketches (Flats)
e Visual diagrams of the garment (front, back, side views).
e Callouts and arrows highlight key design elements like pockets, zippers, or stitching.
3. Bill of Materials (BOM)
e Lists all materials (fabrics, trims, buttons, labels, zippers, etc.).
e Includes supplier info, colour codes (e.g., Pantone), sizes, and usage quantity.
e Ensures the correct materials are sourced and applied.
4. Measurement Specs (Spec Sheet)
e Provides precise garment dimensions for all sizes (e.g., S, M, L).
¢ Includes tolerances (e.g., 0.5 cm) to account for slight production differences.
e Used to check quality and consistency during inspection.
5. Construction Details
e Describe how each part of the garment should be made (e.g., types of seams, stitches, hems).
e |t may include illustrations or labelled diagrams to show exact techniques.
6. Colour ways & Artwork Placement
e Shows different colour combinations for the same style.
¢ Indicates logo or print placement, artwork dimensions, and colour codes.
7. Labeling and Packaging
e Specifies where to place brand labels, care tags, and size labels.
¢ Includes folding, tagging, and packaging instructions for shipping.

'
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8. Fit Samples and Review Comments
¢ Includes notes on sample fittings, changes requested, and final approvals.
e Tracks progress from prototype to final production.
9. Symbols and Notations
e Uses standard notations like:
o Grain line arrows (fabric direction)
o Fold lines (where fabric is folded)
o Cut lines, seam lines, notches (for alignment)
e Crucial for accurate cutting and sewing during manufacturing.
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— Summary E

This unit enables participants to understand how to effectively collaborate with designers and
merchandisers to ensure clarity in product development.

Learners gain skills to merge feedback and inputs from different stakeholders into the tech pack
documentation.

The module focuses on helping participants identify and understand the meaning of various symbols
and notations used in tech packs.

Participants learn to interpret all types of information presented in techpacks, including
specifications, diagrams, and annotations.

Emphasis is placed on clear communication and coordination during the techpack creation and
review stages.

The unit prepares learners to ensure accuracy and completeness when analysing or compiling a
tech pack.




— Exercise

Multiple-choice Question:
1.

vk W
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What is the primary goal of collaborating with designers and merchandisers?
a. To reduce product cost b. To ensure clarity in product development

c. To improve sales directly d. To reduce shipping time

Why is it important to integrate review inputs with tech pack specifications?
a. To increase fabric usage b. To avoid designer involvement

¢. To maintain consistency and accuracy d. To reduce garment size

What do tech pack symbols and notations help with?
a. Marketing and sales b. Understanding manufacturing instructions

c. Setting retail prices d. Organising sales data

What kind of information is generally interpreted from a tech pack?
a. Retail pricing strategies b. Customer reviews

c. Product specifications and diagrams d. Delivery tracking details

How does effective communication help in tech pack preparation?
a. It delays the design process

b. It increases confusion among teams
c. It ensures everyone understands the product details clearly

d. It limits team involvement

Descriptive Questions:

Explain how collaboration with designers and merchandisers improves clarity in a tech pack.
Describe the process of integrating review inputs into a tech pack.

What is the significance of notations and symbols in tech pack interpretation?

How can the misinterpretation of a tech pack affect the final product?

Give an example of how information is presented in a tech pack and explain how it should be
interpreted.
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— Notes

Scan the QR codes or click on the link to watch the related videos

https://youtu.be/RQ3TfRIQ0b0?si=N8UDZ5xzcA2vwOp0 https://youtu.be/KYGU6Y6006s?si=00uWrdlAmv-XxyWq

How to collaborate effectively with Product How to make a Tech Pack
Designers?

https://youtu.be/gaKayTDg2hw?si=UVKLWXTy6X9SMzdW

Tech Pack for Merchandiser



https://youtu.be/RQ3TfR9Qobo?si=N8UDZ5xzcA2vwOp0
https://youtu.be/KYGu6Y6Oo6s?si=O0uWr4lAmv-XxyWq
https://youtu.be/gaKayTDg2hw?si=UVkLWXTy6X9SMzdW

4. Prepare for Making
Patterns as Per Tech
Pack

o
gw“'m APPAREL MADE-UPS HOME FURNISHING
é,t SECTOR SKILL COUNCIL

Unit 4.1 - Tools, Techniques, and Fabric Handling
Unit 4.2 - Pattern and Grading Essentials
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— Key Learning Outcomes

By the end of this module, the participants will be able to:
1.

P wn
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Explain how cutting and marking tools and equipment are handled.
Demonstrate accurate methods for taking measurements.
Describe various sewing operations and techniques.

Illustrate different pattern-making methods, including flat pattern, draping, drafting, and
reverse engineering.

Identify and describe types of grain lines on fabric and patterns.

List and explain the functions of different cutting equipment.

Discuss the use of grading devices according to standard-size charts.
Explain the methods and principles of grading.

Assess the relationship between grain lines, patterns, and fabric alignment.
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UNIT 4.1: Tools, Techniques, and Fabric Handling

— Unit Objectives |9

By the end of this unit, the participants will be able to:

Explain the functions of cutting, marking, and sewing tools and equipment.

Describe methods for taking and recording accurate measurements.

Illustrate key sewing techniques and operations.

Analyse various pattern-making methods, including flat, draping, drafting, and reverse engineering.
Identify and apply grain lines correctly on fabric and patterns.

AN A o

Assess the types and functions of cutting equipment used in garment production.

_4.1.1 Functions of Cutting, Marking, and Sewing Tools
and Equipment

In the apparel manufacturing process, cutting, marking, and sewing tools and equipment play a crucial
role in ensuring precision, efficiency, and quality. Cutting tools determine fabric accuracy and material
utilisation, marking tools aid in alignment and design transfer, while sewing tools and machines ensure
the durability and aesthetic appeal of garments. According to industry reports, cutting and sewing
account for 60-70% of garment production time (McKinsey, 2023). Efficient use of these tools can
reduce fabric waste by up to 20% and increase production efficiency by 35% (Statista, 2022).

1. Cutting Tools and Equipment: Cutting is the first step in garment manufacturing, where fabric
pieces are precisely cut according to pattern layouts. Accurate cutting is crucial, as fabric costs
constitute 50-60% of total garment costs (Deloitte, 2022).

e Manual Cutting Tools: These include shears, scissors, and rotary cutters, typically used for
small-scale production or detailed cutting.
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Fig. 4.1.1: Manual cutting tools

—______o__________




Participant Handbook

e Mechanical Cutting Machines: Straight knife and round knife cutters increase efficiency and
accuracy, reducing manual errors by 25%.

Fig. 4.1.2: Mechanical cutting machines

e Automated Cutting Machines: Computerised tools like CNC cutters and laser cutting machines
enhance precision, reducing fabric waste by 15% and increasing cutting speed by 40% (Forrester
Research, 2023).

Fig. 4.1.3: Automated cutting machines

e Die Cutting and Water Jet Cutting: Used for high-volume production with complex designs,
improving consistency.

Fig. 4.1.4: Water jet cutting machine
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Marking Tools and Equipment: Marking ensures accurate sewing, alignment, and construction of
the garment. Industry data shows that proper marking techniques reduce sewing errors by 30%
(McKinsey, 2023).

e Tailor’s Chalk and Fabric Markers: These are used for manual marking and providing temporary

guides.
|
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Fig. 4.1.5: Tailor’s chalk and fabric markers

e Tracing Wheels and Carbon Paper: Essential for transferring design patterns onto fabric.
A

Fig. 4.1.6: Tracing wheel and carbon paper

e Pattern Notching Machines: Create small cuts for alignment, improving accuracy in assembling
garment pieces.

Fig. 4.1.7: Pattern notching machine
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e Laser Marking Systems: Used in high-end production to imprint guidelines with high precision.

Fig. 4.1.8: Laser marking systems

3. Sewing Tools and Equipment: Sewing tools determine the strength, appearance, and quality of a
garment. The right sewing equipment can reduce production time by 25% and defect rates by 20%
(Statista, 2022).

e Needles and Threads: Different needle types (ballpoint, universal, stretch) are used based on
fabric type. High-quality threads ensure durability and prevent seam failures.

Types of Sewing Machina Neadlas

e
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Fig. 4.1.9: Types of needles
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Fig. 4.1.10: Types of threads

e Manual and Industrial Sewing Machines:
o Lockstitch Machines: These are used for general sewing, ensuring strong seams.

Fig. 4.1.11: Lockstitch machines

o Overlock (Serger) Machines: Provide edge finishing and prevent fabric fraying.
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Fig. 4.1.12: Overlock (Serger) machines
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o Computerised Sewing Machines: Offer precision, automated stitching patterns, and
increased productivity by 30% (Deloitte, 2023).
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Fig. 4.1.13: Computerised sewing machines

e Pressing and Finishing Equipment: Steam irons and industrial pressers enhance garment
appearance, improving fabric drape and texture.

Fig. 4.1.14: Pressing and finishing equipment

4.1.2 Methods for Taking and Recording

Accurate Measurements

Taking and recording accurate measurements is essential in ensuring the correct fit, shape, and size
of garments. The process begins with using appropriate tools, such as a flexible measuring tape, ruler,
or calliper, depending on the item being measured. Measurements should be taken on a flat surface
or directly on a dress form or model, depending on whether it's for flat pattern drafting or fitting. It's
important to follow standard measuring points (like the bust, waist, and hip) and maintain consistency
in technique. Measurements should be recorded immediately in a clearly labelled spec sheet or digital
format, including units and tolerances. Double-checking each measurement helps minimize errors.
Proper documentation and clear communication ensure uniformity in sample development and mass
production.
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The following are the methods for taking and recording accurate measurements:

1. Use the Right Tools
e Measuring Tape: Flexible and ideal for body and garment measurements.
e Ruler or Yardstick: For flat surfaces or straight-line measurements.
e (Calipers or Curve Rulers: For measuring curves, armholes, or necklines with precision.
2. Follow Standard Measurement Points
e Body Measurements: Include bust, waist, hip, shoulder width, sleeve length, inseam, etc.
e Garment Measurements: Include chest width, total length, cuff width, neckline, hemline, etc.
e Use a spec sheet or measurement chart as a reference for consistent points.
3. Measure on Correct Surfaces
e Flat Measurement: Garment laid on a flat surface (used in production specs).
e Live Measurement: Taken on a model or mannequin (used in design and fitting stages).
e Ensure the garment is smoothed out and symmetrical before measuring.
4. Maintain Proper Technique
e Keep the tape measure snug but not tight.
e Ensure the tape is straight and level, not twisted.
e Always measure in the same position (e.g., natural waistline, fullest part of the bust).
5. Record Measurements Clearly
e Write down measurements immediately to avoid forgetting or guessing.
e Use a standard format (e.g., cm or inches), and specify units.
e Include tolerances (e.g., £0.5 cm) to allow for acceptable variation.
6. Double-Check and Cross-Verify
e Re-measure at least twice to confirm accuracy.
e Compare with previous samples or standard sizing charts.
¢ Involve a second person when needed, especially for 3D or fitted areas.
7. Digitize and Store Securely

e Use digital tools like Excel, Adobe Illustrator tech pack templates, or PLM (Product Lifecycle
Management) systems.

e Organize measurement records by style number, size, and revision date.
e Ensure backups are saved and accessible to all team members.

Capture garment data Sizing peints detection Calculate size
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Fig. 4.1.15: Methods for Taking and Recording Accurate Measurements
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—4.1.3 Key Sewing Techniques and Operations

Sewing techniques and operations are fundamental in apparel manufacturing, ensuring garment
durability, aesthetics, and functionality. The efficiency of these techniques directly influences seam
strength, production speed, and fabric waste reduction. According to McKinsey (2023), sewing accounts
for 35-50% of total garment production time, making it the most labour-intensive phase. The adoption
of advanced sewing operations has led to a 30% increase in production efficiency and a 25% reduction
in defects (Statista, 2022). Understanding key sewing techniques and their industrial applications is
crucial for maintaining high-quality standards in fashion and textile manufacturing.

1. Essential Sewing Techniques: Sewing techniques determine the strength, elasticity, and overall
finish of a garment. The most common techniques include:

Plain Seam French Seam Flat-Felled Seam
eThe most basic seam used in *An enclosed seam that *A highly durable technique
apparel construction, providing prevents fabric fraying, seen in denim jeans and
a clean and simple finish. It is commonly used in luxury workwear, ensuring reinforced
widely used in casual and garments and delicate fabrics strength.
Topstitching sewn with a twin.
-needle, a grooved foot, and
- regulartension

i PRI TN (N

Overlock Stitch (Serging) Topstitching Blind Stitch

ePerformed using an overlock eDecorative and functional eUsed in hemming formal
machine, this technique stitching used for design trousers and skirts to create an
prevents fabric unraveling and accents and reinforcement in invisible seam.
improves seam flexibility in jackets and bags.
stretchable garments like
activewear.

Fig. 4.1.16: Sewing techniques

2. Core Sewing Operations in Apparel Production: Industrial sewing operations involve a sequence of
tasks to construct a garment efficiently. Major sewing operations include:
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Joining Operations

e|nvolves attaching garment
components using various seam
types, such as plain and
overlocked seams.

and branding.

Fig. 4.1.17: Sewing Operations

type and production needs:

Edge Finishing Shaping Operations
eTechniques like serging, eIncludes dart stitching, pleating,
binding, and hemming ensure and gathering, essential for
fabric edges remain neat and structuring garments.
durable.

|

Decorative Stitching Automated Stitching
eEmbellishments like Processes
embroidery and appliqué eBrands like Nike and Adidas use
enhance garment aesthetics computerized machines that

increase stitching accuracy by
40% and reduce labour costs.

3. Industrial Sewing Machine Applications: Different sewing machines are used based on garment

Fig. 4.1.18: Industrial Sewing Machines

Ll
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Lockstitch Machine Overlock (Serger) Coverstitch Machine Computerized
eUsed for basic Machine eUsed in activewear Embroidery Machine
stitching with high ePrevents fraying and for seam eAutomates
durability. is essential in stretchability and decorative stitching
knitwear production. reinforcement. for branding and

high-end garment
finishing.
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Impact of Advanced Sewing Techniques

e Time Efficiency: Automated sewing machines reduce production time by 35% (Deloitte, 2022).
e Defect Reduction: Proper seam techniques lower defect rates by 25%.

e Improved Garment Longevity: High-quality stitching extends fabric durability by 30%.

e Cost Savings: Efficient sewing reduces material

—4.1.4 Various Pattern-Making Methods

Pattern-making is a critical step in garment design and production, directly influencing the fit, structure,
and aesthetic of a garment. It involves creating a template or blueprint that guides fabric cutting and
assembly. There are several pattern-making methods, each offering distinct advantages depending
on the design's complexity, fabric, and production requirements. These methods include flat pattern-
making, draping, drafting, and reverse engineering, each with its specific processes, applications, and
outcomes. Flat pattern-making remains the most commonly used method due to its precision and
speed while draping offers a hands-on approach to creative garment design. According to McKinsey &
Company (2023), pattern-making can account for up to 25% of the total design process time in garment
production, with each method contributing to the overall efficiency and quality of the final product.

1. Flat Pattern-Making: Flat pattern-making is one of the oldest and most widely used methods in the
fashion industry, especially for mass production. It involves creating a two-dimensional template
for each garment piece based on the body measurements or existing garment dimensions. The

process typically starts with a basic block or sloper, which is then manipulated to fit specific designs.
_—
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Fig. 4.1.19: Flat pattern-making

e Advantages:
o Offers high precision in fit, as it is based on measurable body dimensions.

o Ideal for large-scale production and standardised sizing, offering efficiency in fabric cutting
and garment assembly.

o Cost-effective for mass production, reducing both time and fabric waste.
e Limitations:

o Creative flexibility can be restricted, as it is often based on established patterns rather than
free-form design.

o Modifications may be time-consuming for complex garments with intricate detailing.
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2. Draping: Draping involves creating a three-dimensional garment by arranging fabric directly on
a dress form or mannequin. It allows designers to visualise the garment's structure in real time,
making it ideal for creating fitted, form-flattering silhouettes or experimenting with fabric flow and
drape. This method is commonly used for haute couture and bespoke garments.

Fig. 4.1.20: Draping on a mannequin

e Advantages:
o Provides creative freedom and the ability to see the garment's shape and fit immediately.

o Particularly useful for designing complex, tailored pieces or garments with unique shapes,
such as evening dresses or couture gowns.

o Enhances fabric utilisation, as designers can adjust the fabric's behaviour and structure on
the body.

e Limitations:
o Time-consuming and requires a high level of skill and experience.
o Mass production is expensive due to the labour-intensive process.

o It is not ideal for large-scale or fast-paced manufacturing as it lacks the efficiency of flat
pattern-making.

3. Drafting: Drafting is a mathematical pattern-making method involving the use of formulas and
measurements to create patterns from scratch. Unlike flat pattern-making, drafting requires precise
measurements of the body or garment dimensions, which are then translated into a paper pattern
through a set of geometric rules. This method is often used for custom-fit garments.
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Fig. 4.1.21: Drafting to create patterns




e Participant Handbook

e Advantages:
o Highly accurate and allows for precise fitting, making it suitable for tailoring and made-to-
measure garments.
It can be used to create a wide range of garments, from suits to dresses.

Reproducible once a draft is made, making it efficient for producing garments in different
sizes.

e Limitations:

o Requires detailed knowledge of body measurements and pattern construction principles,
making it more technical than flat pattern-making.

o It may be time-consuming for complex or creative designs due to its reliance on strict
guidelines.

4. Reverse Engineering: Reverse engineering involves taking an existing garment, often a sample
garment, and using it to create a pattern. This method is typically used for imitating or reproducing
garments, particularly for knock-offs or when creating patterns from garments with unique features.
The garment is disassembled, and the pieces are traced to generate a new pattern.

L]

Fig. 4.1.22: Reverse engineering to create a pattern

e Advantages:

o Quick and efficient for replicating a garment with an established design.

o Allows for accurate pattern replication without needing to re-draft a new design.

o ldeal for reproducing existing garments or re-styling them for different fabrications.
e Limitations:

o The process may compromise originality as it is based on existing designs.

o Quality and fit may vary depending on how accurately the original garment was made or if
there are manufacturing inconsistencies.

5. Computer-Aided Design (CAD): CAD is a modern technology-driven approach to pattern making,
which involves using specialised software to create, modify, and store patterns digitally. CAD
systems allow for precise alterations, quick modifications, and seamless integration with other
manufacturing systems.
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Fig. 4.1.23: CAD

e Application:
o CADiswidely used in large-scale garment production, where speed, accuracy, and efficiency
are crucial. For instance, CAD can be used to design and adjust patterns for mass-produced
T-shirts, jeans, or jackets.

e Advantages:

o CAD offers high precision, reduces human error, and allows for easy integration with other
manufacturing systems, making it ideal for large production runs.

In pattern-making and garment construction, the grain line plays a crucial role in determining the
overall fit, drape, and durability of the final product. Grain refers to the orientation of the threads in
the fabric and is vital for maintaining the fabric's natural stretch, drape, and overall appearance when
the garment is worn. Understanding how to properly apply grain lines to both fabric and patterns
ensures that the garment performs well and fits comfortably. Misalignment of the grain line can cause
issues such as uneven wear, twisting, and poor fit, which ultimately affect the garment's overall quality.
According to the Fashion Institute of Technology (2023), grainline alignment can affect fabric stretch by
up to 50%, which in turn impacts how the final garment fits.
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Types of Grain Lines

Understanding the types of grain lines is essential for applying them correctly to both fabric and
patterns. There are three primary types of grain lines in fabric construction:

e Lengthwise Grain (Warp Grain):

This grain runs parallel to the selvage edge of the fabric and is the strongest and most stable grain.
The threads in this direction are typically woven tightly, providing strength and durability. Garments

cut along the lengthwise grain tend to retain their shape and drape well. Examples include jeans,
suits, and tailored garments.
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Fig. 4.1.24: Lengthwise grain (warp grain)

e Crosswise Grain (Weft Grain):

This grain runs perpendicular to the lengthwise grain across the fabric. The crosswise grain usually
provides more stretch and flexibility, making it suitable for fitted designs or garments that require a
bit of give, such as blouses or dresses. However, it is less stable than the lengthwise grain.

Fig. 4.1.25: Crosswise grain (weft grain)

Bias Grain:

The bias is at a 45-degree angle to both the lengthwise and crosswise grains. Bias-cut fabrics have
the most stretch, which makes them ideal for flowing, draped designs, such as skirts, dresses, and
evening gowns. The bias allows the fabric to cling to the body, offering a flattering fit, though it can
be more challenging to work with due to the increased stretch.
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Cross Grain
Fig. 4.1.26: Bias grain

Identifying and Applying Grain Lines on Patterns

When using patterns to cut fabric, it is crucial to align the pattern’s grain line symbol with the fabric’s
corresponding grain direction to ensure proper fit and drape. Here's how to do it:

Aligning with Lengthwise Grain:

Place the pattern pieces with the grain line marked on them parallel to the fabric's selvage edge.
This ensures the fabric’s strength and stability are maintained in the final garment. For example, in
a shirt pattern, the sleeves and body pieces should be aligned along the lengthwise grain to ensure
the garment holds its shape.

Aligning with Crosswise Grain:

If the pattern specifies a crosswise grain for certain pieces, like waistbands or cuffs, ensure the
pattern piece is oriented perpendicular to the selvage edge. The crosswise grain is less stable but
allows for some ease and movement, which is desirable in certain garments.

Applying Bias Grain:

For patterns requiring the bias cut, ensure that the pattern pieces are laid at a 45-degree angle
to the selvage. This direction is particularly important for achieving the fluid drape and stretch
characteristic of bias-cut garments. The bias-cut fabric should be handled gently to avoid stretching
out of shape while cutting or sewing.

Effects of Incorrect Grain Line Application

Incorrectly applying grain lines to fabric and patterns can cause several problems, including:

Distorted Fit: A garment that is cut against the grain (e.g., using crosswise grain for a tailored jacket)
may fit poorly or lose its shape after wearing.

Uneven Wear: Misaligned grain lines can cause parts of the garment to wear unevenly, such as
twisting or stretching in certain areas. This is particularly noticeable in jeans and trousers, where
the grain affects how the fabric behaves during movement.

Poor Drapability: Garments cut along the wrong grain may not drape as intended. For instance, a
bias-cut dress that isn’t correctly aligned will lack the soft, flowing movement that is the hallmark
of this design.

Fabric Waste: Aligning patterns incorrectly often leads to fabric waste, as certain areas of the fabric
might need to be discarded when realigning the pattern pieces.
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Double-check grain lines
on the pattern before
cutting to ensure
accuracy.

Use weights to hold the
pattern pieces in place to
avoid slippage,
particularly with slippery
fabrics like satin or silk.

Use a fabric marker or
chalk to mark the grain
lines on the fabric clearly
before cutting.

Pre-wash fabrics to avoid
shrinkage after the
garment is constructed,
ensuring that the grain
remains stable.

Fig. 4.1.27: Tips for applying grain lines

~_ 4.1.6 Types and Functions of Cutting Equipment Used in
Garment Production

In garment production, cutting is a critical stage that directly impacts the efficiency, quality, and cost
of manufacturing. The accuracy and precision of cutting are paramount, as miscuts can lead to fabric
wastage, poor fit, and increased production costs. Different types of cutting equipment are employed
based on fabric type, production volume, and garment design complexity. These tools range from
manual to automated systems, each serving specific functions and designed for various materials. The
right choice of cutting equipment ensures precise patterns, minimises fabric waste, and contributes
to the overall efficiency of the production process. According to the International Journal of Apparel
Science and Technology (2022), cutting accounts for about 30-40% of fabric consumption in garment
production, making it a significant area for optimisation.

1. Manual Cutting Tools: Manual cutting tools are typically used in smaller-scale or specialised
garment production. These tools are cost-effective, easy to use, and provide flexibility in small-
batch production or customised designs. The main types of manual cutting equipment include:

e Scissors and Shears:

Scissors are commonly used for cutting light fabrics or for making detailed cuts. Shears are larger
and stronger than regular scissors and are designed for thicker materials. They offer precision
for cutting out pattern pieces and are essential for finishing touches in smaller production runs.

o
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Fig. 4.1.28: Scissors and shears

Rotary Cutters:

Rotary cutters consist of a sharp rotating blade that moves around a fixed axis. They are
used to cut through fabric layers more efficiently and with greater accuracy than traditional
scissors. Rotary cutters are especially useful for cutting through multiple layers of fabric and are
commonly used in quilt-making or when working with delicate or stretchy fabrics.

Fig. 4.1.29: Rotary cutters

Cutting Knives:

Cutting knives are a type of hand-held tool used for more detailed cutting. They are ideal for
intricate shapes and curved cutting.

Fig. 4.1.30: Cutting knives
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2. Mechanical Cutting Tools: Mechanical cutting tools are used in medium- to high-scale garment
production, offering greater speed and consistency than manual tools. These tools are typically
powered and designed to handle larger volumes of fabric efficiently.

e Straight Knife Cutting Machines:
These are among the most common cutting tools in garment factories. Straight knives are
powered by electric motors and provide straight cuts through multiple fabric layers. They are

versatile and used for both light and heavy materials. However, they require skilled operators
to maintain accuracy, especially when cutting intricate designs.

Fig. 4.1.31: Straight knife-cutting machines

e Round Knife Cutting Machines:
These machines have a rotating circular blade that allows for precision cuts around curves or
along complex outlines. They are typically used for curved edges or armholes in garments,
providing smoother cuts compared to straight knives.

Fig. 4.1.32: Round knife-cutting machines

e Die-Cutting Machines:
Die-cutting uses a pre-designed die to cut through fabric into specific shapes. The machine
applies pressure to the fabric, cutting it quickly and efficiently. This method is commonly used
to create shapes for embellishments or decorative parts like appliqués.
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Fig. 4.1.33: Die-cutting machines

3. Automated Cutting Tools: Automated cutting equipment has revolutionised the garment industry,
especially in high-volume production environments. These machines significantly increase cutting

speed, reduce human error, and ensure uniformity across large batches. Types of automated cutting
tools include:

e Fabric Spreader and Cutter Systems:

These systems involve spreading the fabric in multiple layers, followed by cutting with
computerised machines. They are most commonly used in mass garment production, where
large quantities of fabric need to be cut quickly and precisely. Spreader and cutter systems are
automated to reduce fabric waste and improve cutting precision.

Fig. 4.1.34: Fabric spreader

e CNC Cutting Machines:

Computer Numerical Control (CNC) cutting machines are highly precise and operate based on
programmed patterns. These machines can be used for both fabric and leather cutting and can
perform intricate cuts at high speed. Laser cutting and plasma cutting are often part of CNC
cutting systems, offering clean edges and reducing fabric fraying.

Fig. 4.1.35: CNC cutting machines
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e Laser Cutting Machines:

Laser-cutting machines use high-powered laser beams to cut through fabric with extreme
precision. This method is beneficial for intricate patterns, such as lace designs or mesh fabrics.
Laser cutting also reduces fabric fraying and can be used for both synthetic and natural fabrics.

Fig. 4.1.36: Laser cutting machines

Benefits and Limitations of Cutting Equipment

Each type of cutting tool comes with its own set of advantages and limitations:

Manual Cutting Tools:
o Advantages:
e Low cost and flexibility for smaller production runs.
e |deal for small details or customised designs.
o Limitations:
e Slower than mechanical and automated tools.
e Less consistent in terms of precision and uniformity.
Mechanical Cutting Tools:
o Advantages:
e Faster than manual tools.
e Can handle larger volumes of fabric.
e Suitable for medium-sized production runs.
e Limitations:
e Requires skilled operators.
e It can be difficult to use for intricate or curved cuts.
Automated Cutting Tools:
o Advantages:
e High precision and consistency.
e |deal for mass production.
* Reduces fabric waste and labour costs.
o Limitations:
e High initial investment.

e Requires trained personnel to operate and maintain the equipment.
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UNIT 4.2: Pattern and Grading Essentials

— Unit Objectives |©

By the end of this unit, the participants will be able to:

1. Explain the types of patterns and their applications.
2. Describe grading devices and standard-size charts.
3. [Illustrate techniques and methods of grading.

—4.2.1 Types of Patterns and Their Applications

Patterns are fundamental components in garment production, providing the template or blueprint for
the design and construction of clothing. They dictate the shape, size, and structure of the garment
and are essential for ensuring uniformity, accuracy, and a smooth manufacturing process. The types
of patterns used in the apparel industry vary based on the method of creation, the garment type,
and the complexity of the design. Understanding the different types of patterns and their applications
helps manufacturers and designers select the most appropriate method for each project, optimising
efficiency and ensuring a quality final product. According to the Fashion Institute of Technology (2023),
the accuracy of patterns significantly affects the fit and comfort of a garment, making them one of the
most critical steps in the garment production process.

Fig. 4.2.1: Essentials of pattern making

Types of Patterns in Garment Production

There are several types of patterns, each used for different purposes and varying in complexity and
design. These patterns can be broadly classified into four primary types:

1. Block Patterns (Basic Patterns): Block patterns, also known as basic patterns, are foundational
templates that represent the core structure of a garment. These patterns are used as starting points
for creating more complex designs. Block patterns are typically standardised and are drafted based
on generic body measurements.
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Fig. 4.2.2: Block patterns

e Application:
Block patterns are used to create a variety of garments by modifying them to fit different styles,

sizes, and design requirements. For example, a basic dress block can be adapted to create
various dress styles, such as A-line, sheath, or empire waist dresses.

e Advantages:
They provide a stable foundation for all garment designs, ensuring consistency in measurements
and proportions.

2. Sloper Patterns: Sloper patterns are very similar to block patterns but are designed to be more
tailored and are typically made to fit a specific body shape or figure. They are custom-fitted to an
individual or a specific size range and are used as a basis for pattern drafting.

Fig. 4.2.3: Sloper pattern
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e Application:

Sloper patterns are often used for high-fashion or custom-made garments. Designers modify
the sloper to create unique designs while ensuring the fit remains perfect. For example, a sloper
for a jacket can be adapted to create different types of outerwear with varying styles.

e Advantages:

They provide a closer fit to the body and are ideal for designing garments for individual clients
or specific body types.

3. Graded Patterns: Grading is the process of creating variations of different sizes of a base pattern.
Graded patterns are used to produce garments in a range of sizes, from small to large, ensuring that
designs can be mass-produced for diverse markets.
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Fig. 4.2.4: Graded patterns

e Application:

Graded patterns are essential for ready-to-wear clothing and mass production. For example, a
base pattern for a shirt can be graded into sizes ranging from XS to XL, allowing manufacturers
to produce garments in a variety of sizes without needing to redesign the pattern for each size.

e Advantages:

Grading ensures consistency in fit across different sizes, making it possible to cater to a broader
customer base.

4. Fashion Patterns: Fashion patterns are used to create garments that are designed according to
specific seasonal trends, customer preferences, or designer concepts. These patterns are often
more intricate and complex, incorporating style lines, pleats, and decorative elements.
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e Application:

collar design

e Advantages:

I

CHEVROMN

Fig. 4.2.5: Fashion patterns on fabrics

that reflects current fashion trends.

Types of Fabric Patterns

STRIPES

CHECKS

Fashion patterns are used in high-street fashion and designer collections. For example, a pattern
for a trendy blouse may include additional elements such as ruffles, embroidery, or a special

Fashion patterns offer flexibility in design, enabling designers to create garments that align with
contemporary trends while maintaining their unique style.

Fabric Pattern Description Common Applications
. Crossed horizontal and vertical bands . . .
Plaid . . Shirts, skirts, suits, scarves
in multiple colours
Broken check pattern, typically black Coats, blazers, dresses, and
Houndstooth ) P - typicatly T ’ ’
and white accessories
Paisley Intricate teardrop-shaped motifs Shawls, dresses, ties, luxury fabrics
Floral Designs featuring flowers and foliage Dresses, blouses, home textiles
Stripes Parallel lines of varying thickness and T-shirts, formal shirts, suits, and
P spacing dresses
. . Dresses, tops, children's wear,
Polka Dots Evenly spaced circular dots on fabric . P
accessories
Camouflage Military-inspired abstract patterns Jackets, trousers, streetwear
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Fabric Pattern Description Common Applications
. Repeated geometric shapes like Modern dresses, activewear, and

Geometric . . .

triangles, squares, and circles home décor
. X Imitation of animal skins (leopard,

Animal Print (leop Dresses, coats, bags, shoes
zebra, snake)
The zig-zag pattern is often used in . -

Chevron 238 b . Dresses, knitwear, home furnishings
bold or subtle variations

Table 4.2.1: Types of fabric patterns

leading to better customer satisfaction and fewer returns.

in the industry:

scale marks that correspond to size increments.

Fig. 4.2.6: Manual grading tools

—4.2.2 Grading Devices and Standard Size Charts

In the apparel industry, grading refers to the process of creating variations in the size of a base pattern.
Grading ensures that garments are available in a wide range of sizes, catering to diverse consumer needs
while maintaining the original design, fit, and proportions. The use of grading devices and standard-
size charts is essential in this process, as they help streamline production and maintain consistency
across different sizes. Grading devices automate and simplify the grading process, while standard size
charts provide a reference point for sizes across different markets and regions. Understanding these
tools is crucial for manufacturers, designers, and pattern makers in producing well-fitted, mass-market
garments. According to Apparel Resources (2022), proper grading can reduce fit issues by up to 30%,

1. Grading Devices: Grading devices are tools used to assist in the process of resizing a base pattern
into different sizes. These devices are crucial for ensuring that the proportions and design elements
of a garment remain consistent as the pattern is adjusted. Several types of grading devices are used

e Manual Grading Tools: Manual grading tools are physical instruments used to make size
alterations to patterns. These include grading rulers, French curves, and grading rulers with
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o Application:

Manual grading tools are used for smaller production runs, custom designs, or where more
precise adjustments are required. For example, a grading ruler may be used to shift the
waistline of a skirt pattern to create a larger size.

o Advantages:

These tools offer high accuracy and are often preferred by pattern makers working on one-
off or custom garments. They also allow for flexibility and more control over the grading
process.

e Computer-Aided Grading (CAD): With the advancement of technology, computer-aided grading
has become a standard tool in the apparel industry. CAD systems for grading involve specialised
software that automates the grading process by resizing a base pattern according to pre-set size
increments. The software is capable of grading patterns in multiple dimensions, such as width,
length, and circumference, while maintaining the integrity of the garment's fit and style.
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Fig. 4.2.7: Computer-aided grading

o Application:

CAD grading systems are used for large-scale garment production, especially for ready-
to-wear and mass-market clothing. They enable rapid resizing for various sizes and are
particularly useful for producing garments in a range of standard sizes, such as shirts, pants,
or dresses.

o Advantages:

CAD systems significantly speed up the grading process, improve consistency, and reduce
the potential for human error. They are also scalable, allowing manufacturers to handle
high-volume production more effectively.

e Grading Machines: Grading machines are mechanical devices that automatically adjust pattern
sizes by scaling up or down. These machines are less common than manual grading or CAD
systems but are used in specific scenarios where patterns need to be resized with minimal
manual intervention.
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Fig. 4.2.8: Grading machines

o Application:

Grading machines are typically used for simple, high-volume patterns that require uniform
grading across various sizes. For example, a pattern for a basic T-shirt can be resized quickly
and accurately using a grading machine.

o Advantages:

Grading machines are fast and efficient for bulk production, providing consistent results
across large batches of garments.

2. Standard Size Charts: Standard size charts are essential tools that provide guidelines for
determining garment sizes based on body measurements. These charts vary by region and market,
as different countries or regions may have different standards for sizing. The charts list the key body
measurements, such as bust, waist, hip, and inseam, for each size category (e.g., Small, Medium,
Large, etc.).
¢ International Size Charts: International size charts are used by global clothing brands to

provide standardised sizing that can be applied across various markets. These charts include
measurements in different units (e.g., inches, centimetres) and provide size conversion between
countries. For example, a size 8 in the United States corresponds to a size 12 in the UK and a size
38 in the European Union.

o Application:
Global fashion brands rely on international size charts to produce garments that can be sold
in different markets, ensuring consistency in sizing across regions.

o Advantages:

International size charts help reduce confusion for customers shopping across different
countries and promote better fit and sizing consistency.

International Size Chart (Men & Women) in Inches

Size Type US Size UK Size EU Size Japan Size
34-36" 34" 44-46 85-90
Men's Chest / Jacket Size
38-40" 38" 48-50 95-100
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Size Type US Size UK Size EU Size Japan Size
42-44" 42" 52-54 105-110
46-48" 46" 56-58 115-120
50-52" 50" 60-62 125-130
28" 28" 44 75
30" 30" 46 80
Men's Waist Size 32" 32" 48 85
34" 34" 50 90
36" 36" 52 95
30-32" 30" 78 70-75
34-36" 34" 82 80-85
Women's Bust Size 38-40" 38" 86 90-95
42-44" 42" 90 100-105
46-48" 46" 94 110-115
24" 24" 62 58
26" 26" 64 63
Women's Waist Size 28" 28" 68 68
30" 30" 72 73
32" 32" 76 78

Table 4.2.2: International size chart

e Regional Size Charts: Regional size charts are used within specific countries or regions to define
sizes based on local body measurements and standards. These charts may differ slightly from
international standards and often consider cultural preferences or average body types in a
given region.

o Application:

Local brands or manufacturers often use regional size charts when targeting domestic
markets. For instance, a U.S.-based brand may have its own size chart that is slightly different
from international standards to better suit American customers.

o Advantages:

Regional charts allow for more accurate sizing for specific demographic groups, leading to
better-fitting garments and higher customer satisfaction.

Women Women Women
Bust Waist Hip

Men Chest Men Waist Men Hip
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Men Chest Men Waist Men Hip W;:::n Wv(\;;?;n W:)-Ir;r;en
L 40 34 40 38 32 40
XL 42 36 42 40 34 42
XXL 44 38 44 42 36 44
3XL 46 40 46 44 38 46

Table 4.2.3: Indian men’s and women'’s size chart

e Plus-Size Charts: Plus-size charts are designed to accommodate larger body measurements,
and they often include a wider range of sizes and more detailed measurements. These charts
are essential for brands that cater to plus-size customers, ensuring that garments are made
with the correct proportions to fit larger body types.

o Application:
Plus-size charts are widely used by brands specialising in plus-size clothing or offering

extended-size ranges. They ensure that garments are tailored to fit properly at the bust,
waist, hips, and thighs for a more comfortable fit.

o Advantages:

These charts provide accurate sizing for plus-size consumers, reducing fit issues and
improving comfort and confidence for customers.

To Fit Bust (in) To Fit Waist (in) To Fit Hip (in)
L 40 38 43
XL 42 40 45
XXL 44 42 47
3XL 46 44 49
axL 48 46 51
5XL 50 48 53
6XL 52 50 55

Table 4.2.4: Indian women'’s plus-size chart

—4.2.3 Techniques and Methods of Grading

Grading is an essential process in the garment production industry, allowing designers and
manufacturers to scale a base pattern into a range of sizes while maintaining the proportions and fit
of the original design. This process is crucial for ensuring that a garment fits well across various body
types and provides a consistent look across different sizes. The techniques and methods of grading
vary depending on the desired outcome, garment type, and production scale. Effective grading ensures
that garments maintain their aesthetic appeal, comfort, and functionality in every size. According to
Fashionating World (2021), grading errors can result in poor-fitting garments, leading to increased
returns and customer dissatisfaction. Understanding the different grading methods helps businesses
avoid such issues while ensuring efficiency and cost-effectiveness in production.

—______o__________




Techniques of Grading

Grading techniques are methods used to create various sizes from a base pattern. The most common
techniques include manual grading, computer-aided design (CAD) grading, and nested grading. These
techniques differ in terms of accuracy, speed, and scalability.

1. Manual Grading: Manual grading is a traditional method where pattern makers use physical tools
to increase or decrease the size of a base pattern. This involves the use of grading rulers, French
curves, and slashing or spreading techniques.

w
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Fig. 4.2.9: Manual grading

e Application:

Manual grading is often used for small-scale production runs, custom designs, or patterns that
require significant handcrafting. Pattern makers manually adjust the seam lines, armholes, and
other critical areas to maintain proportion and fit.

e Advantages:

Manual grading allows for greater flexibility and precision, particularly for intricate designs that
require a high degree of customisation.

2. Computer-Aided Grading (CAD): With advancements in technology, CAD systems have become
the primary tool for grading in large-scale garment production. CAD software automates the
grading process by resizing a base pattern based on specified increments in width, length, and
circumference.

Fig. 4.2.10: Computer-aided grading
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e Application:

CAD is used in high-volume production environments where patterns need to be resized quickly
and consistently across a wide range of sizes. It is particularly beneficial for mass-market clothing
such as shirts, pants, and dresses.

e Advantages:

CAD systems offer speed, accuracy, and the ability to produce patterns for multiple sizes
simultaneously. These systems also help maintain the design integrity, ensuring the proportions
and fit remain consistent across different sizes.

3. Nested Grading

Fig.4.2.11: Nested grading

Nested grading is a method in which the graded pattern pieces are arranged on the fabric in a way
that minimises fabric waste. This technique is particularly useful for garments with multiple size
variations and helps optimise the fabric utilisation during the cutting process.

e Application:
Nested grading is widely used in the garment industry when multiple sizes need to be produced

from the same fabric roll, reducing fabric waste and ensuring the efficiency of the production
process.

e Advantages:

Nested grading maximises fabric efficiency, which lowers production costs and reduces material
waste. This method is especially useful for garments with a high volume of sizes, such as basic
T-shirts or activewear.

Methods of Grading

Grading methods refer to the way in which the size variations are applied to a base pattern. The primary
methods include proportional grading, flat grading, and statistical grading. These methods vary in terms
of how size adjustments are made and how they affect the fit of the garment.

1. Proportional Grading: Proportional grading is a method in which the pattern pieces are resized
based on the standard size ratio. Each size increment is proportional to the base pattern, meaning
that the pattern is scaled up or down in equal increments across all dimensions (bust, waist, hips,
etc.).

'
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Application:

Proportional grading is used for garments that follow standard sizing systems, such as women's
clothing in ready-to-wear markets.

Advantages:

This method ensures that the proportions of the garment remain consistent across different
sizes, leading to a balanced and well-fitting product for all sizes.

2. Flat Grading: Flat grading involves making size adjustments to individual pattern pieces, such as
adding or removing width at specific points (e.g., bust, waist, hip). The pattern is expanded or
contracted without changing the overall shape or proportion of the design.

Application:

Flat grading is commonly used for simple designs, like shirts, jackets, or skirts, where adjustments
are needed only at certain areas of the garment (such as adding width to the hips or extending
sleeve length).

Advantages:

Flat grading allows for precise alterations at specific locations on the pattern, making it suitable
for garments that require minimal changes between sizes.

3. Statistical Grading: Statistical grading involves using data from consumer body measurements to
inform how a base pattern is resized. This method uses real-world data and body measurement
charts to determine the most appropriate size increments, accounting for the variations in body

types.

Application:

Statistical grading is typically employed in large-scale retail manufacturing, where garment fits
need to be adjusted according to demographic data and consumer body measurements.
Advantages:

Statistical grading is highly accurate, as it is based on real customer data. This method is used to
produce garments that are more likely to fit a broad range of body types.
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Cutting, marking, and sewing tools each serve distinct functions crucial to accurate garment
construction.

Taking and recording precise body measurements is essential for ensuring a proper fit and design
outcome.

Fundamental sewing techniques include various stitches and machine operations important for
garment assembly.

Pattern-making methods like flat pattern, draping, drafting, and reverse engineering are used to
develop garment designs.

Understanding and correctly applying grain lines on fabric ensures proper fit and drape of the final
garment.

Patterns are graded using specific devices and size charts to adjust sizes while maintaining
proportions.
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— Exercise

Multiple-choice Question:

1. What is the main purpose of cutting tools in garment production?
a. To measure body sizes b. To sew pieces together

c. To draw designs d. To shape fabric pieces

2. Which of the following is a pattern-making method?
a. Stitching b. Draping

c. Weaving d. Knitting

3. What does grading help to achieve in garment making?
a. Adding decoration b. Sewing fabric

c. Adjusting pattern sizes d. Measuring fabric

4. What tool is mainly used for marking fabric?
a. Needle b. Ruler

c. Tailor’s chalk d. Scissors

5. Why is it important to follow grain lines when cutting fabric?
a. To save fabric b. To maintain stretch

c. To ensure fit and drape d. To make it colourful

Descriptive Questions:

1. Explain the purpose of using cutting, marking, and sewing tools in garment construction.
Describe the correct method of taking and recording body measurements.

What are grain lines, and why are they important in pattern cutting?

Name and explain any two pattern-making methods.

vk W

What is grading in pattern making, and why is it necessary?
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— Notes

Scan the QR codes or click on the link to watch the related videos

https://youtu.be/4pvfCGeUtjo?si=WdRXkp_7gQUrJgRN https://youtu.be/L-YsphC4uHw?si=RhfMnfdoB6yJJFx2

Basic Sewing tools for beginners What is Grain Line

https://youtu.be/n0c2TY5JKI4?si=D_aGJtb3RKXtqy68

Garment Construction



https://youtu.be/4pvfCGeUtjo?si=WdRXkp_7gQUrJqRN
https://youtu.be/L-YsphC4uHw?si=RhfMnfdoB6yJJFx2
https://youtu.be/n0c2TY5JKI4?si=D_aGJtb3RKXtqy68
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— Key Learning Outcomes | ¢

By the end of this module, the participants will be able to:
1.

P wnN

L o NG

Explain how cutting and marking tools and equipment are handled.
Demonstrate accurate methods for taking measurements.
Describe various sewing operations and techniques.

Illustrate different pattern-making methods, including flat pattern, draping, drafting, and
reverse engineering.

Identify and describe types of grain lines on fabric and patterns.

List and explain the functions of different cutting equipment.

Discuss the use of grading devices according to standard-size charts.
Explain the methods and principles of grading.

Assess the relationship between grain lines, patterns, and fabric alignment.
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UNIT 5.1: Fundamentals of Pattern Creation

— Unit Objectives | ©

By the end of this unit, the participants will be able to:

Explain the process of laying the pattern sheet on the table.

Illustrate how to mark details on patterns, including notches, grain lines, sizes, and piece numbers.
Describe the method of adding seam allowance to patterns.

Describe paper patterns for components such as pockets, buttonholes, and pleats.

Analyse pattern creation specifications using tech packs and draping techniques.

o Uk wnN R

Assess size charts for garments, made-ups, and home furnishings.

—5.1.1 Laying the Pattern Sheet on the Table

Laying the pattern sheet on the table is a crucial step in garment production that directly impacts
the efficiency and accuracy of the cutting process. The pattern sheet provides a guide for cutting
individual fabric pieces, ensuring that each part of the garment is precisely shaped according to the
design specifications. The process involves carefully positioning the pattern pieces on the fabric to
minimise waste, align with the fabric grain, and ensure that the pieces fit within the given fabric width.
A well-executed pattern-laying process is essential for reducing errors, improving cutting efficiency, and
ultimately producing high-quality garments. According to the International Journal of Fashion Design,
Technology, and Education (2020), a good pattern-laying technique can reduce fabric waste by up to
20%, significantly lowering production costs.

1. Preparing the Fabric and Table: Before laying out the pattern, the fabric must be prepared and
properly positioned on the cutting table. The fabric is typically spread out smoothly, free of wrinkles
or folds, to ensure accurate measurements and pattern alignment.

e Fabric Preparation:

o Ensure the fabric is pre-washed if necessary, especially for cotton or natural fibres, to avoid
shrinkage after garment construction.

o Laythe fabric flat on the cutting table and ensure it is straightened to avoid skewed patterns.
ul !:- i

Fig. 5.1.1: Laying fabric on the cutting table

N
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o Depending on the fabric type, the fabric may be folded, doubled, or spread out in a single
layer. This decision is often determined by the design, size of the pattern pieces, and fabric

characteristics.

e Table Setup:
o The cutting table should be large enough to accommodate the full length and width of the
fabric. A table with a smooth, clean surface is ideal to prevent any contamination that could

affect the fabric.

Fig. 5.1.2: The Cutting Table

2. Aligning the Pattern Pieces: Once the fabric is prepared, the next step is to align the pattern pieces
on the fabric.
e Grainline Alignment:

o The grainline of each pattern piece must align with the fabric grain (lengthwise, crosswise,
or bias). This ensures the fabric behaves correctly, maintaining the garment’s intended fit

and drape.
o For patterns requiring a lengthwise grain, the grainline on the pattern should run parallel
to the fabric selvage (edge). For crosswise grain, the pattern piece is placed perpendicular

to the selvage.
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Fig. 5.1.3: Grainline alignment

e Pattern Placement:
o Carefully position the pattern pieces on the fabric, ensuring that all parts of the garment fit
within the available fabric space.
o Large patterns may require careful planning to ensure that they are laid out efficiently,
minimising fabric waste and ensuring the correct orientation for the final garment.

'
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3. Securing the Pattern Pieces: Once the pattern pieces are positioned, they need to be secured to
prevent any movement during the cutting process.
e Pinning or Weighing Down:
o Pattern pieces can be pinned to the fabric or weighed down with pattern weights to keep
them in place. Pinning is useful for smaller pieces or when dealing with lighter fabrics.
Weights are typically used for heavier or more slippery fabrics.
o The pattern pieces should be pinned or weighted around the edges, ensuring that the fabric
doesn’t shift as the cutting process begins.

Fig. 5.1.4: Pattern weights pinned to the fabric

e Avoiding Fabric Distortion:
o Itis essential to avoid stretching or distorting the fabric while pinning the pattern. Fabrics
like silk or jersey are particularly prone to shifting, so care must be taken to avoid any
stretching that could affect the fit of the garment.
4. Cutting the Pattern Pieces: Once the pattern is secured, the final step is to begin cutting the fabric
along the pattern edges.
e Cutting Method:
o Use sharp fabric scissors or a rotary cutter to ensure clean, precise cuts. A sharp tool
minimises the risk of fraying or uneven edges.

E—p=

Fig. 5.1.5: Rotary cutter to cut fabric precisely
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o It is important to cut around the edges of the pattern pieces without disturbing the
alignment. This ensures that all pieces maintain the correct dimensions.

¢ Notches and Markings:

o Notches, darts, and other markings on the pattern should be transferred to the fabric
using the tailor’s chalk or fabric markers. These marks guide sewing operations and help in
aligning pieces during assembly.

/\ A
I 11 Notches (single or double)

I I T

Pleats (or tucks)

’\/\/\/W\‘ Gathering

Fig. 5.1.6: Notches, darts, and other markings
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Laying out the pattern sheet on the table is a critical stage in garment production that requires attention
to detail and careful handling of both fabric and patterns. Accurate alignment of grainlines, careful
placement of pattern pieces, and securing the pattern with pins or weights ensure a smooth cutting
process and help achieve a high-quality finished product. Proper laying techniques minimise fabric
waste, enhance the garment's fit, and reduce errors, ultimately contributing to the overall success of
the garment manufacturing process.

—5.1.2 Marking Details on Patterns

Marking details on patterns is an essential step in garment production that ensures accuracy during
the cutting and sewing process. Clear, precise markings allow for the correct assembly of the garment,
ensuring that all pieces align properly, fit well, and are sewn in the right order. Common pattern markings
include notches, grain lines, sizes, and piece numbers, each serving a specific purpose. Proper marking
techniques help minimise errors and streamline the production process. According to the Fashion
Institute of Technology (2021), accurate pattern markings reduce assembly time and increase garment
consistency by up to 15%, ensuring that the finished product aligns with the designer’s specifications.




Pattern Master — Apparel g

1. Marking Notches: Notches are essential markings that provide alignment points for matching
seams, darts, and other design elements. They guide the sewer in assembling pieces correctly.

e Types of Notches:

o Single Notches: These are used to indicate a specific point on the fabric where two pieces
of the garment should align. Typically placed on edges that need to be matched, like side
seams or armholes.

Fig. 5.1.7: Single notches

o Double Notches: These are used to indicate more complex alignments, such as matching a

neckline or waistline, where two pieces meet at a different angle.
WS . P

Fig. 5.1.8: Double notches

o Notch Placement: Notches should be placed on the outside of the pattern pieces, close to
the seam edge (usually within % inch) but not so close that they interfere with the seam
itself.

Fig. 5.1.9: Notch placement on fabric

'
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e Marking Method:
o Notches can be marked using scissors (cutting into the seam allowance) or by using a fabric
marker or chalk for temporary marks. On thicker fabrics, cutting the fabric slightly allows for
easy alignment when assembling the garment.

Fig. 5.1.10: Fabric marker tools

2. Marking Grain Lines: The grain line is crucial for the fabric’s stability, and it must be aligned with the
fabric’s natural grain to ensure that the garment drapes correctly.

e Grain Line Types:

Fig. 5.1.11: Types of grain lines

o Lengthwise Grain (Warp Grain): Runs parallel to the selvage of the fabric. This is the most
stable and durable grain and is essential for garments that require structure and strength.

o Crosswise Grain (Weft Grain): Runs perpendicular to the lengthwise grain. This provides
some stretch and is typically used for designs that need more flexibility.

o Bias Grain: Runs at a 45-degree angle to both the lengthwise and crosswise grains. This
grain offers the most stretch and is often used for garments requiring fluidity, like skirts or
dresses.

e Marking Method:

o A straight line is drawn on the pattern piece, indicating the grain line, usually marked with
arrows at both ends to show the direction of the fabric’s grain.
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3. Marking Sizes: Size markings indicate which pattern pieces should be used for specific garment
sizes. Garment patterns often come in multi-size formats, with size lines differentiating each size.
e Size Marking Placement:
o Size marks should be placed clearly next to the corresponding lines on the pattern pieces to
indicate which measurements they correspond to.

o The pattern may include lines of several sizes, each with a distinctive mark or dotted line, so
the appropriate size can be selected based on the desired garment fit.

Fig. 5.1.12: Size marking

e Marking Method:
o Size markings are typically indicated with dashed or solid lines that represent the size
boundaries. These lines are labelled with size numbers or letters (e.g., XS, S, M, L) along the
edges of the pattern.

Fig. 5.1.13: Size markings

4. Marking Piece Numbers: Piece numbers help identify and organise the different parts of the
garment pattern, ensuring all components are correctly paired during the sewing process.
e Piece Number Placement:
o Each pattern piece should be numbered clearly in a corner or centre of the pattern piece,
ensuring that each part of the garment can be quickly identified.
o Forexample, a bodice piece may be labelled “Piece 1,” a sleeve as “Piece 2,” and a collar as
“Piece 3.” This ensures no piece is omitted or misplaced during construction.
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Fig. 5.1.14: Piece number placement on bodice

e Marking Method:

o Piece numbers are typically written directly on the pattern using a fabric pen, pencil, or
chalk. They should be placed away from seam edges to avoid interference with cutting lines.

Fig. 5.1.15: Fabric pencil

—5.1.3 Method of Adding Seam Allowance to Patterns

Seam allowance is an essential component of pattern-making, representing the extra fabric added to
the edges of pattern pieces for stitching. It ensures that there is enough fabric to sew the pieces together
and create a strong seam. The process of adding seam allowance to patterns is crucial in achieving
accurate and properly fitting garments. Without a seam allowance, there would be no fabric margin for
sewing the pieces together, leading to unfinished edges, improper fit, or even fabric wastage. Typically,
the standard seam allowance is 1.5 cm to 2 cm, but it can vary depending on the garment type, fabric,
or the designer's preferences. According to the Fashion Institute of Technology (2021), improper seam
allowance can lead to inconsistencies in garment fit, especially if the allowances are too narrow or too
wide, impacting the garment’s overall structure.
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Understanding Seam Allowance

Seam allowance is the extra margin of fabric added around the edges of pattern pieces to accommodate
the stitching process. The width of the seam allowance varies based on the garment's design, fabric
type, and construction requirements. A standard seam allowance for most garments is 1.5 cm
(approximately 5/8 inch), but it can range from 0.5 cm to 2.5 cm, depending on the design and sewing
techniques involved.

Fabric right side

Seam
allowance

Fabric wrong side Stitching

Fig. 5.1.16: Seam allowance

Types of Seam Allowances

L_ 5/8"

1/2"
1/4

Fig. 5.1.17: Seam allowances in inches

1. Standard Seam Allowance
e Description: This is the most commonly used seam allowance in garment construction.
e Width: Typically, 1.5 cm (5/8 inch).
e Use: Ideal for standard seams in dresses, shirts, trousers, and other fitted garments.

e Advantages: Allows enough fabric for secure stitching, minor alterations, and finishing
techniques like overlocking or pinking.

2. Narrow Seam Allowance
e Description: A smaller seam allowance is used for finer or lightweight fabrics.
e  Width: About 0.6 cm (1/4 inch).
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e Use: Suitable for delicate materials like chiffon, silk, and organza.

e Advantages: Reduces bulk in seams and is perfect for curved or closely-fitted areas. Often used
in lingerie or children’s wear.

3. Wide Seam Allowance
e Description: A broader allowance to accommodate potential alterations.
e Width: Typically, 2.5 cm (1 inch) or more.
e Use: Common in tailored garments or custom-fit outfits.

e Advantages: It provides room for letting out seams if adjustments are needed; it is beneficial in
growth garments like children’s clothing.

4. Curved Seam Allowance

e Description: A slightly narrower seam allowance designed for curves.

e  Width: Around 1 cm (3/8 inch).

e Use: Used on armholes, necklines, and princess seams.

e Advantages: Easier to trim and notch for smooth curves without bulk or puckering.
5. Double-Stitched Seam Allowance

e Description: Features two rows of parallel stitching for extra strength.

e Width: Can vary, but usually around 1.2-1.5 cm.

e Use: Used in high-stress areas such as crotch seams, activewear, and uniforms.

e Advantages: It prevents seam splits and is ideal for durability in heavy-use garments.
6. French Seam Allowance

e Description: A clean-finished seam where raw edges are enclosed within the seam itself.

e Width: Usually starts with 1.2 cm (1/2 inch); sewn in two passes.

e Use: Ideal for lightweight, sheer fabrics such as georgette or voile.

e Advantages: Neat, professional finish; prevents fraying without overlocking.
7. Flat-Felled Seam Allowance

e Description: A seam sewn and folded flat, enclosing the raw edge inside the seam.

e Width: One seam allowance is wider (1.5 cm), and the other is narrower (0.6 cm).

e Use: Common in denim jeans, shirts, and sportswear.

e Advantages: Exceptionally strong and durable; provides a clean look both inside and outside.
8. Bound Seam Allowance

e Description: The raw edge of the seam allowance is encased in bias tape or a binding.
Width: This depends on the binding method, but it typically adds around 0.5-1 cm.
e Use: Found in unlined jackets, coats, and designer garments for a decorative finish.

Advantages: Enhances the aesthetic appeal and prevents fraying; no need for lining.
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Table 1: types of seam allowance.

types of seam illustratian seam allowance | seam allowance
allowance ona 30 model | ona 20 pattern

ichon 1. K" A"‘j
lap-felled seam |TLT‘ ﬁ L h J‘ i
bl 2 i
- - il
top stitched ac ': & i A
seam m i |
French seam ; ic-H\E i S
frent Becs % I I
zigzag stitched back 47 i
1 5
seam __ 1 1 \H

Fig. 5.1.18: Different types of seam allowances

Methods for Adding Seam Allowance to Patterns

Adding seam allowance to a pattern can be done in several ways, depending on the preference of the
designer or manufacturer. Here are the main methods:

e Adding Seam Allowance by Hand:

o Place the pattern on the fabric and, using a ruler or French curve, measure the desired seam
allowance around the edge of the pattern piece. Use a pencil, chalk, or fabric marker to mark
this extra fabric margin along the edges of the pattern. Ensure that the seam allowance is even
on all sides to maintain uniformity.

e Using a Seam Allowance Ruler:

o Aseam allowance ruler can be used to add a consistent margin around the edges of the pattern.
This tool allows for precise measurements of seam allowances and ensures that the added
margin is uniform throughout the pattern piece.

¢ Pre-made Patterns with Seam Allowance:

o Many commercial patterns already include seam allowances, eliminating the need to add them
manually. These patterns typically have the seam allowance incorporated into the pattern itself,
which simplifies the cutting process.

Incorporating Seam Allowance into Pattern Designs

When adding seam allowance to patterns, it is important to account for the specific needs of the
garment. The following factors should be considered when determining seam allowance:
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Type of Fabric: Type of Garment: Construction Techniques:

eFabrics with more stretch eFitted garments (e.g., eSome garments may
(e.g., jersey knit fabrics) tailored suits) often require extra space for
may require slightly require a narrow seam techniques such as French
smaller seam allowances allowance to maintain the seams, which require a
to prevent excess fabric. shape of the garment, wider seam allowance.
On the other hand, heavier while loose-fitting Similarly, for hems or cuffs,
fabrics (e.g., wool or garments (e.g., oversized additional seam allowance
denim) may need wider shirts) may need a wider may be needed for turning
seam allowances for seam allowance to allow the fabric under.
durability. for ease and comfort.

Fig. 5.1.19: Incorporating seam allowance into pattern designs

Adjusting the Seam Allowance for Different Pattern Pieces

Each pattern piece in a garment may require a different amount of seam allowance depending on its
function. For instance:

e Side Seams and Shoulder Seams: Standard seam allowances (typically 1.5 cm) are often used for
these areas as they are common for most types of construction.

G
e

Fig. 5.1.20: Side seams and shoulder seams

e Hems: Hem allowances are usually wider, around 3-5 cm, to accommodate the fabric turning and
securing.

0]
Fig. 5.1.21: Hem allowance
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e Zippers and Closures: When incorporating zippers, an additional seam allowance may be needed
on either side to accommodate the zipper's width.

Fig. 5.1.22: Incorporating zippers

_5.1.4 Paper Patterns for Components such as Pockets,
Buttonholes, and Pleats

In garment construction, paper patterns serve as templates for cutting fabric pieces that will be sewn
together to create a final garment. These patterns are not only used for basic garment shapes but also
for specific design components such as pockets, buttonholes, and pleats. These components require
special attention during pattern creation, as they influence both the functionality and aesthetic of
the garment. Understanding how to design and use paper patterns for these elements is crucial for
achieving precision and professional-quality results in garment production. According to WGSN (2022),
well-designed pockets, buttonholes, and pleats are key design features that can elevate a garment’s
look and functionality, and accurate patterning is essential for these details to perform as intended.

Paper Patterns for Pockets

Pockets are functional components that can be placed in various parts of a garment, such as on the
sides, chest, or back. There are several types of pockets, each requiring a unique pattern design:

Type of Pocket Pattern Description Typical Use

A square or rectangular piece stitched
directly onto the outside of the
garment.

Casual shirts, dresses,
trousers

Patch Pocket

Hidden in the seam of the garment, not | Skirts, dresses,
visible from the outside. trousers, ethnic wear

Inseam Pocket
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Type of Pocket Pattern

Welt Pocket

Description

A narrow, reinforced slit with a lip or
piping; may have one or two welts.

Typical Use

Trousers, blazers, suits

A pocket with a flap that covers
the opening may be decorative or
functional.

Coats, jackets,
uniforms

A large, horizontal pocket with
openings on both sides.

Hoodies, sweatshirts,
casual sportswear

A boxy pocket with pleats and a flap,
often with a button or Velcro.

Cargo pants, utility
wear, military
garments

Side Seam Pocket with Facing

A variation of the inseam pocket with a
reinforced facing for durability.

Formal skirts, dresses

Coin Pocket

A small pocket is usually inside another
pocket (like in jeans).

Denim jeans,
waistcoats

Curved Patch Pocket

Similar to a patch pocket but with a
curved lower edge.

Children's wear, skirts,
decorative garments
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Type of Pocket Pattern Description Typical Use

A diagonal pocket is often set into the Blazers, coats, and
E ‘ front of trousers or jackets. dress pants

Slash Pocket

Table 5.1.1: Common types of paper patterns for pockets

Paper Patterns for Buttonholes

Buttonholes are essential closures in garments, often used for shirts, jackets, and coats. The pattern
for a buttonhole is not typically created as a separate paper pattern, but it is an integral part of the
garment pattern. The following must be considered:

1. Placement:

e The location of the buttonholes is marked on the garment pattern, ensuring they align correctly
with the buttons on the other side. These markings are placed based on standard buttonhole
spacing, typically 2-3 cm apart, but it can vary depending on the garment style.

Fig. 5.1.23: Placement of buttonholes

2. Buttonhole Size:
e The size of the buttonhole is based on the dimensions of the button used. This is crucial for
ensuring that the button fits through the hole comfortably. Patterns should account for an extra
0.5-1 cm around the button size for a proper buttonhole fit.

Fig. 5.1.24: Deducing dimensions of the buttonhole
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3. Buttonhole Marking:

e Buttonhole markings are placed directly on the garment pieces, indicating where the slits will
be sewn. These markings are made using fabric chalk or a fabric marker, and sewing patterns
often include specific instructions for the technique, whether it is a machine or a hand-sewn
buttonhole.

Fig. 5.1.25: Marking buttonhole with fabric chalk Fig. 5.1.26: Sewing buttonhole

Paper Patterns for Pleats

Pleats are decorative folds of fabric that add texture, volume, and movement to a garment. There are
various pleat types, such as knife pleats, box pleats, and accordion pleats. The paper pattern for pleats
is created by marking the fold lines and adding extra fabric to accommodate the pleat’s fullness.

o

Fig. 5.1.27: Paper patterns for pleats

Type of Pleat Description Pattern Drafting Tips

Extend the pattern by 3x the

All pleats face the same finished pleat width for each
direction and lie flat. pleat. Mark fold and placement
lines clearly.

Knife Pleat
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Type of Pleat

Box Pleat

Description

Two knife pleats facing away
from each other, forming a
box-like fold.

Pattern Drafting Tips

Add twice the desired depth to
the pattern for each pleat. The
centre of the pleat should align
with the garment mark.

Inverted Pleat

Similar to a box pleat but
folds face-to-face at the
centre.

Same as box pleats, but pleats
fold toward the centre point.
Ensure symmetrical spacing.

Accordion Pleat

A series of narrow, even knife
pleats is often used for skirts.

Multiply the finished pleat width
by the number of folds. Use
precise spacing on the paper.

Kick Pleat

Small pleats were added for
movement, often on skirt
backs or jacket hems.

Add pleat width plus seam
allowance to the hem or back
panel.

Sunray Pleat

Radiating pleats that fan out
in a circular shape, often
pressed.

Draft using a circular or semi-
circular pattern. Mark the pleat
lines from waist to hem.

Tucked Pleat

Small stitched-down pleats
are often used for detail on
blouses or bodices.

Extend the pattern with
additional fabric for each tuck.
Mark stitching lines.
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Type of Pleat Description Pattern Drafting Tips

Gather fabric in tight folds, and
mark evenly spaced dots on
the pattern. Sew by hand or
machine.

Rounded, tube-like pleats are
used for historical garments
or volume.

Cartridge Pleat

Table 5.1.2: Types of paper patterns for pleats

_5.1.5 Pattern Creation Specifications Using Tech Packs
and Draping Techniques

Pattern creation is a fundamental part of garment design and production, ensuring that a design concept
is translated into a wearable product. In modern apparel production, pattern-making specifications are
often defined using tech packs and draping techniques.

What Are Tech Packs for Pattern Creation?

A Tech Pack (short for Technical Package) is a comprehensive blueprint that communicates every detail
of a garment's design to pattern makers, sample makers, and manufacturers. For pattern creation, a
tech pack is a vital tool used to ensure precision, consistency, and efficient communication throughout
the product development and production process.

BRAND: THE BRAND NAME DESIGNER: CLIENT NAME HERE DESCRIPTION: WOMENS JACGKET
SEASON: 5518 DATE: MM/DD/YYYY MAIN FABRIC: FABRIC TYPE
STYLE NAME: STYLE NAME HERE STYLE #: 11234 SIZE RANGE & [SAMPLE SIZE]: 4 6 8 [10]12 14 16
FABRIC SWATCH SKETCH

BILL OF MATERIALS

PLACEMENT ITEM DESCRIPTION _COLOR CODE _ QTY SUPPLIER
SHELL SGENE DENIM, 11.5 OZ. 94% COTTON, 5% POLYESTER, 1% SPANDEX INDIGO _ABCDE - CONE MILLS
POCKETS HERRINGBONE WEAVE POCKETING FABRIC. 105 GSM, 70% POLYESTER, 30% COTTON  NATURAL 12845 FTY SOURCE
FRONT OPENING  YKK CORE METAL 4.5" CLOSED ZIF, GSN8 SLIDER, TAPE 7/16" WIDE _ANTIQUECOPPER ABCDE 1 YKK

FRONT 17MM ENGRAVED, DIE-CAST, FLAT BUTTON, ; ABCDE 8 LKP
POCKETS 9MM LOGO ENGRAVED FLAT NIPPLE RIVET 12345 UKP

SIDE SEAM CARE LABEL, 1 X 1.5" DOUBLE SIDED WOVEN EDGE SATIN, THERMAL PRINT, SONIC CUT ABCDE 1 LABELSINC.

THREAD, T-60 SPUN POLY, 100% POLYESTER OFFWHITE 12845 FTY SOURCE

Fig. 5.1.28: Tech packs
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Component Description

Clear front and back views of the garment with accurate proportions.

Technical Sketches (Flats) | |ncjudes details such as seams, darts, pleats, pockets, closures, and
topstitching.

A detailed table of garment dimensions for each size (e.g., bust, waist,
Measurement Specs hip, sleeve length) is needed.

(Spec Sheet) Helps pattern makers create accurate base patterns and grade them
for different sizes.

Describe how the garment should be sewn together, seam types (e.g.,
Construction Details French, flat-felled), and stitching specifications.

Includes pattern placement and order of operations.

List of all individual pattern pieces required (e.g., front bodice, back
Pattern Pieces Overview bodice, sleeve, collar).

Sometimes, it includes miniatures or diagrams of pattern pieces.

Specifies fabric types (e.g., cotton, silk), weights, and any stretch

Fabric & Trims properties.
Information

Lists trims like zippers, buttons, lace, elastic, and interfacing materials.
Labelling & Branding Indicates where brand labels, size tags, and care labels should go on
Placement the garment.

Guides how the pattern should be resized across different sizes (XS to
Grading Rules XL, for example).

Ensures proper fit and proportion scaling.

Inventory of all materials used in the garment’s construction.

Bill of Materials (BOM)
Includes fabric quantities, trims, linings, and hardware.

Lists available colour options for the style, often with Pantone codes

Colourways .
¥ or fabric swatches.

Notes from fittings, sample evaluations, and updates to the pattern or

Fit Comments & Revisions
measurements.

Table 5.1.3: Components of tech packs

Draping, on the other hand, is a physical technique where fabric is manipulated directly on a dress form
to create the pattern. Both of these methods are crucial for the design and development of garments,
with each offering unique benefits for ensuring precision, quality, and creativity in the final product.
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Fig. 5.1.29: Draping on a mannequin

According to Sourcing Journal (2022), tech packs have become the standard in the industry, providing
clear communication between designers, manufacturers, and suppliers, while draping continues to be
valued for its tactile and creative approach. By combining the detailed specifications from tech packs
with the dynamic and hands-on approach of draping, designers can ensure that their garment patterns
meet both technical and aesthetic requirements.

Tech Packs for Pattern Creation Specifications

A tech pack is an essential tool in the apparel industry, serving as a blueprint for garment production. It
includes detailed specifications for every aspect of the garment, from fabric choices to pattern pieces.
The following are the key components of a tech pack that influence pattern creation:

e Bill of Materials (BOM):

o This section lists all the materials and components required to make the garment, including
fabric, trims, buttons, zippers, and any other accessories. The fabric specifications, including
type, weight, and colour, are particularly important for pattern creation as they dictate the
grain line, texture, and drape of the garment.




BILL OF MATERIALS

Style Mumber: 2930 Ciate Created: December 11, 2014
Group) Theme Name: |Contempaorary Technical Designer: Kaitlin White
Delivery Season/Year |Fall Winter 2015 Birand/Label: Design U
Size Classification: Women's Target Market Segment: hass Market
Sl Range: i0-12 Product Category: Ciress
Description: Sheath Dress with darts
LU PONENT TOMPORNENT NANE COLOR VAT TWAME SICE SWIDTH
INMIASE FIBER CONTENT /MATERLAL OF COLOK MARME WEKsHT LA OUANTITY
FABRICS
97% Polyester/ 3% Spandex Red 55 oz YD 21/2
45" width
Fusible Interfacing White Lt. Wit. Yo 1
100% Polvester 40" width
TRINS
Enclosed Zipper OTht 2" PC 1
THREAD
Allower 100% Palyester DTh T60 YD 120
LABELS
Brand Label Black w/ White Writing | 3 "X 172" P 1
Size Label! Care/Content Label Black wyf White Writing | 14" X1 1/ PC 1
SEMDOUTS
Garment Wash PC 1

Fig. 5.1.30: Bill of Materials (BOM)
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e Technical Drawings:

o Technical drawings (or flat sketches) provide a visual representation of the garment from
multiple angles, showing key details such as seams, stitching, and placements for pockets,
buttons, and zippers. These drawings guide the pattern maker in translating the design into
pattern pieces.

CONSTRUCTION / BLACK & WHITE SKETCH

sane | QUICK TECH PACK PAGE 2
ss060 |STYLE # CFM #03TP NAME: Polo - short sleeve - PLAIN - PIQUE
THUONG SEASON: SS16 CLASS: 0320 - 0301 Subclass 03

HIEU EST.QTY:  13.140 pes DATE: 16-Nov-15

Stitch density ( mat dé miichi) =4 mii/cm |
@-’aﬂmumlmm'

5 mm stitching on shoulder & armhole
>> Dibu Smm & vai & vong nich

Sleeve opening :
2em inrib | same
collar ) & clean

finish with 1mm Collar in Rib 2 x 1 220 gram/m2
stitching . |matching color with main fabric
»> Lal tay : thanh i |>>c 4o bngrib 2 x 1 220gr/m2
phdm rib 2cm & | |tigp miu vai chinh

didu 1 mm i

1cm in herringbone tape with edge
stitch around back neck [ matching
color )

>> vién trong vong c6 sau bang day

Split on collar with 2
transparent matching

i 12mm plastic buttons
::f::ﬂ:?;’i:f;;:ﬂle >>xé try & cd 2 nut tape xwong ca 1cm, tiép mau
stitching rfhua trong 12mm tran
>> Lai do : thanh phim lai tiép mau vai
2cm & may bdng may
Kansai 2 kim

BiinizinimeeRIiaaaese s et

Split 5cm on side >> xé ta 5 em & hai swron do

Dane

Fig. 5.1.31: Technical drawing sample

Fig. 5.1.32: Flat sketch

e Measurement Specifications:
o Tech packs typically include a size chart with garment measurements outlining the precise
measurements required for different sizes. These measurements are critical for pattern grading
and ensuring consistency across various garment sizes.
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FABRIC DESCRIPTION & CONSTRUCTION:

FINISHED GARMENT MEASUREMENTS
Full Length Knitted Dress

ALL ACROSS MEASUREMENT ARE TAKEN FLAT

STYLE: Full Length Knitted Dress
SEASON : SPRING SUMMER
SAMPLE SIZE: M

MAIN LABEL: NiA

CARE LABEL: NIA

OTHER LABELS: NIA

HANG TAGS: NI

COYERSTITCH: Overlock

SEAM ALLOWANCE: 172 inch Aallover the Garment

REQUIRED STITCHES PER INCH: 10

THREAD: DTM

TREATMENT: Bio Softner Wash

SIZE SIZE SIZE | SIZE | SIZE | SIZE | SIZE |STYLE DESCRIP TION: Full Length Knitted Dress
£S5 5 [} L KL KL | KXKL

A [Chest 112 17 18 13 20 21 22 23 Measurement Guideline

B |waist 12 15 16 17 [ 18 13 20 2 .

C |Hip 17wz | wwz [ 19wz [zowz| 212 [2202] 23 142 i =i o TE,
D |Bottom Hem 40 .2 44 45 48 50 52 I J':——F—" 0 [
E |Shoulder 1312 | 1 11z |15 1512 | 16 16 12 Lo 7Y G

F |Across Front 12| 1zw2 | 13 [1uz] # [uwwz| 15 .'I .

G |Across Back 1230 | 13108 [ 13308 [ 18 104 | 14 304 [ 15104 | 15 304 { | B,

H |Length From HPS 58 58 59 59 60 60 61 ¥ 2 i
| |center Back Length 57 144 | 57 114 | 58 144 | 58 114 | 59 144 [ 59 114 | 60 114 A Gl

o |Armhole Straight 7 THE | 734 | 818 | B2 [ BTIE | 914

K |Sleeves Length 1712 | 17314 | 18 18104 | 1812 (18314 19 |

L [Sleeeves Opening 5 512 [ B 112 K Tz 8 |

M |Bicep [ 612 | 7 72 | 8 g2 | 9 |

N |Shoulder Seam 308 | 34 | 3 | 312 | 3508 (334 | 378 |

O |Bottom Hem Rib Height 1z | e | w2 iz | w1z | 1ue e t i
P D

Q

R

S

T

u

v

w

X

Y

£

Ei

<

5.1.33: Size chart with garment measurements tech pack

Construction Details:

o This section describes how the garment should be assembled, including stitch types, seam
allowances, and any special construction techniques. These details directly impact the way

pattern pieces are drafted and assembled.

SEASON SPRING SUMMER 2021 ! DESIGHNER EL | ERSALINA LIW I SIZE RANGE & [SAMPLE SIZE] | [X5] & W L XL
STYLE# LOOK & - JACKET | DATE 05112019 VENDOR
DESCRIFTION SLOUCHY OPEN KNIT UTILITY JACKET

VISCOSE LINEN TWILL PLACEMENTS

SEAMS AND EDGES OF Salf il hizng loop
twil panel, callar & front vertical tab @ 14" loop thickness
316" SNTS in white thread |

FUSIBLE INTERFACING (@ Hdain [abel
- Callar facing printed o TP
- GF wegrar's right when wom meterial
wertical fap
- Palch pockat fizg
= Cuff binding
172" width band
VISCOSE LINEN TWILL PANEL finishzd with
attachad on top of apen knit undersiich
uEng edge stitch al baltom ply
alastic cord visibis langth 57
when relaxed
B % 12" well pocket
wilh zip opening finished with
edge topstileh, = 4 ply folded
#3 KA rmetal closed at hem with fusibie
end Zipper in =]
o
Maltniass stitch finkshing
far open knil side seams
—— drawslring lunnel —§

with elastic cord inside

Fig. 5.1.34: Tech Pack with construction details

CLOSE-UP CONSTRUCTION OF
HARDWARE DETAILS

Souare buthanhale (white thread)
31 her adge of slesves” band 1o allow
for aftachment (o the tab at the elbow
of sleavies

103
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Draping Techniques in Pattern Creation

Draping is a hands-on pattern-making technique where fabric is directly manipulated on a dress form
or mannequin to create the structure of the garment. This technique allows designers to experiment
with fabric, shape, and form in real time. Key aspects of draping include:

e Fabric Manipulation:

o Draping allows designers to see how different fabrics behave when shaped and manipulated. It
is particularly useful for creating complex, voluminous garments, such as dresses, gowns, and
couture pieces, where fabric flow and texture are essential. The designer can make adjustments
to the fit and design while working with the fabric directly.

Fig. 5.1.35: Fabric manipulation

e Creating the Basic Shape:

o In draping, the designer typically begins by pinning the fabric on the dress form, gradually
shaping it into the desired garment silhouette. The fabric is then marked with guidelines and
transferred onto paper to create the final pattern.

Fig. 5.1.36: Creating the basic shape and marking

e Fitting and Adjustments:
o Draping enables real-time fitting, which is crucial for achieving the right silhouette and
ensuring that the garment fits the body properly. Unlike flat pattern-making, draping allows
for adjustments to be made instantly, giving the designer more flexibility during the creation

process.
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TAPE HOLDS
PLEATS IN
PLACE

PLEATED TOP
LAYER

LINING

FABRIC
4 UNDERLAYER

Fig. 5.1.37: Fitting and adjusting the garment

¢ Innovative Designs:
o Draping is particularly effective for creating garments with intricate details, such as pleats,
folds, or asymmetrical shapes. It is often used in haute couture and high-end fashion, where
the design needs to be unique and visually striking.

-H'ti'&r

Fig. 5.1.38: Draping innovatively

Combining Tech Packs and Draping Techniques

While tech packs provide a structured and standardised approach to pattern creation, draping offers a
more creative, tactile process. Both methods are complementary and can be used in tandem to achieve
the best possible result. The following are some ways in which they can be integrated:

105
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Preliminary Design with Draping:

o Designers often begin the pattern creation process using draping techniques to experiment
with fabric and form. Once the desired design is achieved, the draped fabric is then translated
into a pattern using measurements and markings. The tech pack is used to document these

details for production.
S
b o — -4

Fig. 5.1.39: Preliminary design with draping

Refining the Design with Tech Packs:

o After the design has been finalised using draping, the tech pack is created to provide precise
specifications for the garment. The pattern maker uses the tech pack to ensure that the garment
can be produced in various sizes and that it meets all technical and material requirements.

Fig. 5.1.40: Creating a tech pack after a design has been finalised using draping

Iterative Process:

o The process is iterative, where the designer may return to draping if the garment needs further
refinement after seeing it in a tech pack format. Conversely, adjustments to the tech pack may

be made based on draped prototypes to fine-tune the design.
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Fig. 5.1.41: Using tech packs and draping simultan5eously

B 5.1.6 Size Charts for Garments, Made-Ups, and
Home Furnishings

Size charts are essential tools in the apparel, made-up, and home furnishing industries. They provide
standardised measurements for different categories of products, ensuring consistency and uniformity
in sizing. Accurate size charts are crucial for enhancing customer satisfaction, as they guide consumers
in selecting the correct size and minimise returns due to sizing issues. In garments, size charts ensure
that clothing fits properly, while in made-ups (such as bedding) and home furnishings (such as curtains
and cushions), they provide guidance for appropriate fit and functionality. The significance of accurate
size charts has grown with the global nature of trade and e-commerce, with companies needing to
address variations in body types and regional sizing standards. According to a report by Business of
Fashion (2022), 64% of online returns are due to sizing issues, emphasising the need for reliable and
accurate size charts.

Garment Size Charts

Garment size charts are used to define the measurements of clothing across various sizes, ensuring that
garments fit the intended body shape. Size charts are typically based on key measurements such as bust,
waist, hip, inseam, and neck circumference. These measurements are categorised into standard sizes
such as XS, S, M, L, and XL. However, size charts can vary by brand and region, leading to inconsistencies
in sizing across different manufacturers.

Standardisation in sizing has been a challenge, as there is no universally agreed-upon system. For
example, US, UK, EU, and Asian sizes often differ significantly. The ISO 8559-1 standard, established by
the International Organisation for Standardisation, aims to standardise sizing, but adoption across the
industry has been inconsistent. Companies like Zara and H&M offer size guides tailored to their target
demographic, but customers still encounter discrepancies.
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Made-Up Products Size Charts

Fig. 5.1.42: Made-up products

Made-up products, which include household textiles such as bed linen, towels, and pillowcases, also
require size charts for consistency and usability. These products typically follow a set of established
dimensions. For instance, a standard Queen-size bed may require bed linens measuring 60 x 80 inches
(for a fitted sheet) or 90 x 102 inches (for a duvet cover), but these dimensions can vary by region.

Size charts for made-ups typically include common household sizes like Single, Double, Queen, King,
and California King in the US, with corresponding measurements. In Europe, terms like Twin, Full, King,
and Super King are used, and sizes can vary widely. Therefore, companies need to align their size charts
with international standards and regional preferences to avoid confusion and returns. The National
Sleep Foundation (2021) reports that proper bedding size is crucial for sleep quality and comfort, thus
highlighting the importance of accurate size charts in this sector.

Home Furnishing Size Charts

Fig. 5.1.43: Home furnishings

Home furnishings, such as curtains, cushions, and rugs, also require sizing charts to ensure proper fit
and functionality. For example, curtain size charts typically include measurements for both width and
length, with common lengths being 84 inches, 96 inches, and 108 inches, and widths ranging from 50
inches to 100 inches, depending on the window size. Cushion sizes often follow industry standards,
such as 16x16 inches, 18x18 inches, and 20x20 inches, depending on the intended use.
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The International Home Furnishings Representatives Association (2020) emphasises the importance of
accurate size charts in home furnishings to enhance the aesthetic appeal and functionality of products.
Misleading or inconsistent size charts can lead to customer dissatisfaction, returns, and an overall
negative brand perception.

Challenges in Size Chart Implementation

e Global Sizing Inconsistencies: With a global market, size standards can differ significantly. What is
considered a size medium in one country may be labelled as a size small in another.

e Variation in Body Types and Preferences: Customers across the globe have diverse body shapes,
leading to difficulties in creating size charts that cater to all.

e E-commerce Complications: In the online retail space, customers often rely solely on size charts to
make purchasing decisions, meaning that inaccurate or poorly structured charts can result in a high
rate of returns. In fact, Euromonitor (2021) found that 30% of online shoppers return clothing due
to fit issues, making size chart accuracy critical.
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UNIT 5.2: Advanced Techniques and Bulk Production

— Unit Objectives |©

By the end of this unit, the participants will be able to:

1. By the end of this module, the participants will be able to Explain product components essential
for pattern creation.

Illustrate the use of computer applications in pattern making.
Describe pattern marking principles for bulk production.
Discuss the concept and significance of bulk production.

—5.2.1 Product Components Essential for Pattern Creation —

In pattern creation, several key components are essential for ensuring the garment’s design, fit, and
functionality are accurately translated from concept to fabric. These components play a crucial role in
translating a designer’s vision into a practical and wearable product. A pattern serves as the blueprint
for cutting fabric pieces and stitching them together, and understanding the components involved
in pattern creation is critical for achieving precision and consistency. These components include
measurements, seam allowances, notches, grainlines, and pattern markings, all of which help ensure
that the final product fits well and maintains its design integrity. According to the Fashion Institute
of Technology (2023), the effectiveness of pattern creation directly influences garment production
efficiency and quality, with errors in these components often leading to production delays or cost
overruns.

Measurements and Size Specifications

Accurate measurements are fundamental for pattern creation, as they form the basis for every design
decision. Key measurements include bust, waist, hip, inseam, sleeve length, and neckline circumference,
among others. These measurements must be taken precisely to ensure that the pattern will produce a
garment that fits properly. Each size chart will have specific measurements corresponding to different
standard sizes, such as XS, S, M, L, and XL, and these measurements are the foundation for pattern
creation.

As the National Institute of Standards and Technology (2020) highlights, pattern grading, which is the
process of creating patterns for different sizes, relies on these measurements to scale the pattern
proportionally while maintaining design integrity. Grading must be done with precision to ensure the
garment fits different body types without compromising style or comfort.

Seam Allowances

Seamallowancesarethe areas of fabricthat are added to the edges of the pattern pieces toaccommodate
the sewing of seams. Typically, seam allowances range from 1/4 inch to 5/8 inch, depending on the type
of garment and fabric used. Properly adding seam allowances is essential for achieving the intended fit
and ensuring that the pieces align correctly when sewn together. Without adequate seam allowance,
the garment may be too tight, and without consistency in seam allowance, the garment may have
uneven edges or fail to fit properly.
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The addition of seam allowances is standard practice in pattern making and is essential for the durability
and functionality of the garment. The American Sewing Guild (2022) notes that an incorrect seam
allowance can lead to fitting issues and ultimately affect the garment’s quality.
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=geam lines (where garment is }-seam allowances (*leftover” ares

bodice pattern

to fabric raw edge)

Fig. 5.2.1: Seam allowance

Notches and Pattern Markings

Notches are small cuts or markings made on the edges of pattern pieces to guide the sewing process.
They help match different pieces during assembly, such as when joining a sleeve to a bodice or when
aligning the front and back pieces of a garment. These notches serve as a guide to ensure that the
pieces align properly and that the seams are placed accurately. Similarly, pattern markings can also
include darts, pleats, buttons, zippers, and pockets. These markings are essential for ensuring that the
final garment conforms to the designer’s intentions.

Pattern markings are usually marked using tailor’s chalk, fabric pens, or pins, depending on the
fabric type. These markings ensure the garment is constructed accurately, and deviations can lead
to misalignment, uneven hems, or ill-fitting garments. According to Sewing.org (2021), notches and
markings help eliminate errors and speed up the sewing process, increasing efficiency and consistency.

Fig. 5.2.2: Notches and pattern markings on the garment
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Grainlines

The grainline is an essential component that defines the orientation of the fabric fibres relative to the
pattern piece. It affects the drape, fit, and stretch of the garment. There are three primary types of
grainlines:
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Fig. 5.2.3: Grainlines

e Lengthwise Grain (Warp): Runs parallel to the selvage edge and is the most stable and strongest
grain.

e Crosswise Grain (Weft): Runs perpendicular to the lengthwise grain and provides more flexibility.

e Bias Grain: Runs at a 45-degree angle to both the lengthwise and crosswise grains, offering the
most stretch and drape.

Aligning the pattern pieces correctly with the grainline ensures that the fabric performs as expected
in terms of stretch, durability, and fit. Misalignment of the grainline can lead to issues such as fabric
distortion, poor fit, and garment misbehaviour during wear. Textile Research Journal (2022) states that
proper grainline alignment can increase fabric stability by up to 25%, improving the garment’s longevity
and fit.

Pattern Components for Specialised Features

Certain garments require additional
pattern components for features like
pockets, pleats, and buttonholes. These
components are specially marked on
the pattern and must be handled with
care to ensure proper functionality and
appearance.

e Pockets: Pocket patterns are usually
separate pieces that are designed to fit
into specific areas of the garment. They
are marked on the pattern and need to
be sewn in precise locations to avoid
misplacement or uneven stitching.

Fig. 5.2.4: Pockets, pleats and buttonholes
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e Pleats: Pleat patternsinclude markings to show where the fabric should be folded. Accurate pleating
is essential for achieving the correct drape and style.

e Buttonholes: The pattern for a buttonhole includes the exact placement of the hole and the size of
the button to match the buttons. Precision in this step is crucial for a professional and functional
finish.

—5.2.2 Usage of Computer Applications in Pattern Making —

The integration of computer applications in pattern making has significantly transformed the garment
production process, enhancing precision, speed, and efficiency. These applications, commonly known
as Computer-Aided Design (CAD) software, allow designers and pattern makers to create, modify, and
optimise patterns digitally. CAD tools not only streamline the pattern creation process but also provide
features that assist with grading, nesting, fabric consumption analysis, and 3D garment visualisation.
The widespread adoption of computer applications in pattern-making has contributed to reduced
production costs, increased accuracy, and improved time-to-market for garments. According to Baker
& Chandler (2021), the use of CAD software has led to a 30% reduction in production lead time in the
fashion industry, making it an indispensable tool for modern pattern-making practices.

CAD Software for Pattern Creation

Computer-aided design (CAD) software is the most widely used application in modern pattern making.
These programs allow pattern makers to create precise digital patterns that can be easily adjusted
and modified. Some of the most popular CAD software used in the fashion industry include Gerber
AccuMark, Lectra, and Optitex. These tools offer a variety of functionalities, including the ability to
draw, modify, and save patterns in various file formats.

CAD programs offer advantages such as enhanced accuracy, as they reduce the potential for human
error during manual drawing. They also allow for easy duplication of patterns, which is especially useful
when creating different sizes or making adjustments to existing patterns. According to Gandhi et al.
(2020), using CAD software in pattern creation reduces human error by 40-50%, leading to a more
consistent and reliable production process.
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Fig. 5.2.5: CAD software for pattern creation
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Pattern Grading and Sizing

Pattern grading, the process of creating different sizes of the same pattern, can be greatly enhanced
using computer applications. With CAD software, pattern grading is automated, making it faster and
more accurate compared to manual grading. The software allows designers to input measurements for
multiple sizes, and the system automatically adjusts the pattern to accommodate these sizes.

For instance, Gerber AccuMark and Lectra’s Modaris software are equipped with grading tools that
enable pattern makers to generate multiple-size versions with the push of a button. These programs
ensure that the proportions of the garment remain consistent and any errors associated with manual
resizing are minimised. As Sharma et al. (2021) note, automated grading can increase efficiency by up

to 50% in terms of time and accuracy.
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Fabric Consumption and Nesting

One of the key advantages of using computer applications in pattern making is the ability to optimise
fabric usage. Fabric nesting refers to the process of arranging pattern pieces in the most efficient layout
to minimise fabric waste. CAD software can automatically generate optimal fabric layouts, ensuring
that the maximum amount of fabric is used and minimising scrap.
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Fig. 5.2.8: Optimising fabric usage using CAD software

This process not only reduces material waste but also lowers production costs. For example, Gerber
AccuMark provides a nesting feature that arranges the pattern pieces in the most efficient layout based
on fabric width and design. According to Goh et al. (2020), effective nesting can reduce fabric waste by
as much as 15-20%, making it a cost-effective solution for garment manufacturers.

3D Visualisation and Virtual Prototyping

Another critical application of computer software in pattern making is the ability to create virtual
prototypes of garments. Using 3D visualisation tools, designers can create a digital representation of
the garment to evaluate how the fabric will behave and how the garment will fit without the need to
produce physical samples. This reduces the need for costly and time-consuming physical prototyping
and allows for quicker adjustments to the design.
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Fig. 5.2.9: 3D Visualisation and Virtual Prototyping for pattern creation

Optitex and Lectra offer 3D virtual prototyping tools that allow designers to simulate how the fabric will
drape, move, and stretch. This feature helps identify potential design flaws before a physical sample
is made, significantly reducing development costs. As Rogers et al. (2022) state, 3D prototyping can
cut down on time spent developing physical samples by 30-40%, making it an efficient alternative to
traditional prototyping methods.
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Fig. 5.2.10: Optitex 3D virtual prototyping
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Digital Pattern Storage and Data Management

Another benefit of using computer applications in pattern-making is the ability to store digital patterns
and associated data securely. Digital files can be organised, updated, and retrieved easily, streamlining
the workflow in pattern making. Pattern libraries stored in CAD software can be accessed across
different stages of the design and production process, improving collaboration and reducing the risk of
errors.

This digital storage also helps maintain a record of pattern changes, making it easier to track modifications
and improvements over time. As Jones et al. (2020) point out, cloud-based storage of digital patterns
allows for seamless collaboration between design teams, pattern makers, and manufacturers, improving
communication and reducing production delays.

5.2.3 Pattern Marking Principles for Bulk Production

Pattern marking is a critical process in bulk garment production, ensuring that the fabric pieces are
cut accurately and efficiently according to the design specifications. Marking refers to the process of
transferring essential information from the pattern to the fabric, such as notches, grainlines, sizes,
and piece numbers. These markings guide the cutting and sewing processes and play a vital role in
maintaining the consistency, quality, and fit of the garments in mass production. Proper pattern marking
ensures that each piece of fabric is cut in the correct direction, at the correct size, and with the correct
details to ensure smooth assembly. According to Chang & Choi (2020), improper pattern marking can
lead to inefficiencies, poor garment fit, and increased fabric wastage, emphasising the importance of
accuracy in the marking process for large-scale production.

Importance of Pattern Marking in Bulk Production

In bulk garment production, pattern marking is a standardised process that directly affects the efficiency
of the cutting, sewing, and assembly stages. Markings on the fabric serve as instructions for the operator,
ensuring that each piece of fabric is cut in the correct orientation and with accurate dimensions. Pattern
markings are essential for consistent quality control across large quantities of garments. Inaccurate
markings can result in issues such as misaligned pieces, improper fit, and fabric wastage, all of which
increase production costs and delay timelines. Accurate pattern marking, therefore, reduces errors and
ensures that garments meet the specified design and fit criteria, minimising rework.

Types of Pattern Markings

Several types of pattern markings are essential for the production process. These markings are made
on the fabric to ensure proper assembly and sewing of the garment pieces:
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Fig. 5.2.12: Types of pattern markings

e Notches: Notches are small cuts or marks on the edges of fabric pieces that indicate where the
pieces should be joined. They help aligh seams and ensure the correct fit. Notches can be single,
double, or triple, depending on the complexity of the pattern. For example, single notches indicate
a matching point, while double notches can be used to mark the centre back of a garment.

e Grainlines: These are lines marked on the pattern that indicates the fabric’s direction. It is crucial to
align the pattern pieces with the fabric’s grain to maintain the garment’s stability and fit. Marking
the grainline ensures that the fabric is cut in the correct direction for optimal performance and
appearance.

e Sizes and Piece Numbers: Each pattern piece should be marked with its corresponding size and
identification number to ensure the correct pieces are assembled. In bulk production, marking
pieces with clear, legible numbers is essential for assembly workers to differentiate between
multiple pattern pieces.
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e Hemming and Seam Allowances: These markings indicate where hems and seams should be
sewn, as well as the width of the seam or hem. Accurate seam allowance markings are essential
to maintain the garment's proportions and fit. Typically, a standard seam allowance is between 0.5
and 1.5 cm, depending on the garment type.

Methods of Marking Patterns

The method of pattern marking varies depending on the scale of production and the fabric type. In
large-scale production, there are primarily two methods used:
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Fig. 5.2.13: Pattern markings

e Manual Marking: This is the traditional method of using chalk or fabric markers to draw markings
directly on the fabric. While it is simple and cost-effective, it can be prone to human error, especially
in high-volume environments. Chalk and fabric pencils are the most common tools used in manual
marking. However, the markings can fade over time, leading to potential confusion in the production
process.

Fig. 5.2.14: Manual marking
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e Automated Marking: In modern bulk production, automated marking systems are increasingly
popular. These systems use computer-aided design (CAD) and digital printers to apply accurate
and consistent markings on the fabric. For instance, Lectra’s Vector system provides digital marking
that transfers pattern information directly onto the fabric. Automated marking eliminates the risk
of human error and increases speed, allowing for high-volume production with consistent quality.
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Fig. 5.2.15: Automated marking

Efficient Pattern Marking for Bulk Production

In bulk garment production, the efficiency of the pattern marking process is essential for maintaining
a fast and cost-effective production line. To maximise efficiency, manufacturers should follow these
principles:

e Pre-marking: Before starting production, patterns should be pre-marked on the fabric before
cutting to ensure consistency across multiple garment pieces.

{ / | N

Fig. 5.2.16: Pre-marking on the fabric before cutting
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e Layered Fabric Marking: When dealing with layered fabric for mass production, accurate marking
on each layer ensures all pieces are cut precisely. For instance, using laser-cutting technologies can
speed up the marking process by ensuring that multiple layers of fabric are marked simultaneously

with high precision.

Fig. 5.2.17: Laser-cutting of fabric

e (Clear Visibility: Markings should be visible and durable to withstand the cutting and sewing process.
Non-fading markers such as chalk or specially formulated fabric pens can ensure that markings
remain visible until the garment is completed.

Vi\>

Fig. 5.2.18: Markings must be clearly visible

e Standardised Marking System: A standardised marking system should be established where all
operators and pattern makers use the same symbols and conventions to reduce confusion and

ensure consistency.
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Challenges and Solutions in Pattern Marking
Despite its importance, pattern marking can present challenges in bulk production:

e Fading Markings: If markings fade during the production process, operators may make mistakes
that lead to misalignment. To solve this issue, manufacturers often use permanent markers or
specialised fabric paints that are resistant to fading.

e Fabric Type and Texture: Different fabric types require different marking methods. For instance,
silk or satin fabrics may require special markers that do not damage the fabric, while denim may
require thicker, more visible markings. A solution to this is using fabric-specific markers tailored to
different textiles.

e Accuracy in Large Volumes: In large volumes, accuracy in marking is essential. Automated marking
systems, which apply consistent and precise markings, are particularly beneficial in mitigating this
challenge.

—5.2.4 Bulk Production in the Apparel Industry

Bulk production in the apparel industry refers to the large-scale manufacturing of garments, typically
in large quantities, with the aim of meeting mass demand. It involves the production of garments using
standardised methods, machinery, and processes to achieve consistent quality and efficiency. This
concept is fundamental to the fashion and textile industries, where mass production methods allow
for cost reduction, faster turnaround times, and the ability to meet consumer demand across diverse
markets. The significance of bulk production lies in its ability to streamline production processes,
maintain quality control, and ensure that garments are produced in a cost-effective manner to serve a
broad customer base. According to Baker & Brundage (2021), bulk production can increase efficiency
by up to 70% compared to smaller batch manufacturing, offering substantial economies of scale.

The Concept of Bulk Production

Bulk production is defined as the manufacture of large quantities of products, typically in the context
of garment manufacturing. This process involves several stages, including designing, pattern-making,
cutting, sewing, finishing, and packaging, all executed in a highly organised and streamlined manner.
It differs from small batch or made-to-order production, where individual garments are produced on a
smaller scale or customised to customer specifications. In bulk production, the emphasis is on creating
large volumes of identical or similar items, often using automated machinery and mass production
techniques to reduce costs and time. A typical example would be producing a line of basic t-shirts,
jeans, or other everyday wear, where the same design is made repeatedly for widespread distribution.

Importance of Bulk Production in the Apparel Industry

The significance of bulk production in the apparel sector lies in its ability to meet high demand efficiently.
The key benefits of bulk production include:

e Economies of Scale: Producing in large volumes leads to reduced production costs per unit. This
is because fixed costs such as labour, machinery, and overheads are spread over a larger number
of units, thus decreasing the cost per garment. This makes bulk production economically viable for
mass-market apparel brands that seek to minimise costs while maximising output.

e Speed and Efficiency: Bulk production ensures faster turnaround times. Since the processes are
standardised and optimised, garments can be manufactured more quickly, enabling brands to
meet tight deadlines and fast fashion cycles. For example, some mass-market retailers like Zara and
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H&M can design, produce, and distribute garments in as little as two weeks due to efficient bulk
production processes.

e Consistency and Quality Control: Bulk production allows manufacturers to maintain consistent
quality across a large batch of garments. Standardised processes, regular checks, and the use of
automated machinery help ensure that each garment meets the required specifications, from
sizing to finishing details. For instance, a company like Nike produces millions of identical products
each year while maintaining high-quality standards.

e Meeting Market Demand: Large-scale production enables manufacturers to meet global demand,
providing clothing for various markets and segments. Bulk production is essential for catering to the
demands of fast fashion, seasonal collections, and general retail needs.

Factors Influencing Bulk Production
Several factors influence the effectiveness of bulk production, including:

e Technology and Automation: The use of advanced technologies such as CAD (Computer-Aided
Design) for pattern-making, CAM (Computer-Aided Manufacturing) for cutting, and automated
sewing machines play a pivotal role in increasing the efficiency of bulk production. Automated
systems help speed up production while ensuring consistent quality and precision. Gerber
Technology, for example, offers software solutions for digital pattern-making and production
automation that reduce time and material waste in bulk production.

e Material Sourcing: The availability and cost of materials significantly impact bulk production. Bulk
production often involves large-scale fabric procurement and the ability to source materials at
competitive prices. Manufacturers often work with suppliers to purchase fabric in large quantities,
securing better prices and ensuring a consistent supply chain.

e Labour Force: The efficiency of a skilled workforce is vital in bulk production, especially in areas
where manual labour is required, such as stitching and finishing. Even with automation, a trained
workforce is necessary to manage production lines, quality control, and adjustments during
manufacturing.

Challenges in Bulk Production
Despite its advantages, bulk production also faces several challenges:

e Environmental Impact: Bulk production, particularly in fast fashion, contributes to waste,
overproduction, and environmental degradation. Brands producing large quantities of garments
often face issues related to unsold stock and textile waste. To address these concerns, some
companies are adopting sustainable practices, such as circular production and recycling, to mitigate
environmental harm.

e Quality Variability: Maintaining consistent quality across a large number of garments can be
challenging. Minor issues in pattern-making, fabric quality, or sewing can be magnified in bulk
production, leading to defective products. Rigorous quality control and inspection processes are
required to minimise defects and maintain customer satisfaction.

e Supply Chain Complexity: Managing the logistics of large-scale production, from raw material
sourcing to transportation and distribution, can be complex. Delays at any stage of the supply chain
can cause significant disruptions in meeting production schedules. For example, the COVID-19
pandemic has highlighted the vulnerability of global supply chains, with delays in material supply,
transportation, and manufacturing leading to shortages and production delays.
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— Summary E

Participants learn how to properly lay a pattern sheet on the table to begin the pattern-making
process.

They understand how to mark important details on patterns such as notches, grain lines, sizes, and
piece numbers.

The module explains how to add seam allowances accurately to various pattern pieces.
Learners can describe paper patterns for components like pockets, buttonholes, and pleats.

Itintroduces how to analyse pattern creation specifications using tech packs and draping techniques
and evaluate size charts for different types of garments and furnishings.

Advanced techniques focus on explaining key product components, using computer applications,
applying pattern marking principles for bulk production, and understanding the concept and
importance of bulk production.
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Multiple-choice Question:
1.
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What is the first step in the pattern-making process?
a. Adding seam allowance b. Draping on the mannequin

c. Laying the pattern sheet on the table d. Sewing the fabric

Which of the following is marked on a pattern for identification and accuracy?
a. Hems and zippers b. Notches and grain lines

¢. Threads and pins d. Lining and interfacing

Seam allowance is:
a. The fold line for fabric

b. The decorative edge of a pattern
c. The extra fabric added around pattern pieces for stitching

d. The cutting mark for interfacing

What can be used to analyse pattern creation specifications?
a. Fashion magazines b. Sewing machines

c. Tech packs and draping d. Pattern weights

Which tool helps in making patterns for bulk production?
a. Measuring tape b. Tailor’s chalk

c. Computer applications d. Needles and thread

Descriptive Questions:

Describe the importance of laying the pattern sheet on a table.

Explain how notches, grain lines, sizes, and piece numbers are marked on patterns.

What is seam allowance, and why is it added to pattern pieces?

How are tech packs and draping techniques used in pattern creation?

Write a short note on the role of computer applications in pattern-making for bulk production.
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— Notes

Scan the QR codes or click on the link to watch the related videos

https://youtu.be/DUHDsvOt4Ns?si=WrUYOc1lrodyvClI https://youtu.be/DaV04jnYLA0?si=ile93pjDhYmafTVS

Handling Various Fabrics Laying Marking and Cutting How To Use A Size Chart When Ordering Shirts
Online

https://youtu.be/8WV8aGJAx_o0?si=H79QETRm-0iNWL-L

Best Cad software for beginners



https://youtu.be/DUHDsv0t4Ns?si=WrUY0c1lrodyvClI
https://youtu.be/DaV04jnYLAo?si=ile93pjDhYmafTVS
https://youtu.be/8WV8aGJAx_o?si=H79QETRm-0iNWL-L
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— Key Learning Outcomes

By the end of this module, the participants will be able to:
1.

2.
3.
4

Identify the organisation’s capability of incorporating changes as a result of an inspection.
Identify the fabric used for stitching the product.

Explain how to calculate the consumption of fabric per garment.

Explain how to design sketches, sewing and sample specifications.
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UNIT 6.1: Core Concepts in Fabric Inspection and Garment
Production

— Unit Objectives | ©

By the end of this unit, the participants will be able to:

1. Explain organisational adaptability to inspection results.

2. Describe fabric properties relevant to garment stitching.

3. Discuss fabric consumption per garment.

4. |lllustrate sketching, sewing, and sample specification techniques.

—6.1.1 Organisational Adaptability to Inspection Results ——

Organisational adaptability to inspection results is a key factor in ensuring that a company’s production
processes, products, and services meet both internal standards and external regulatory requirements.
Inspections are typically conducted at various stages of production, such as raw material sourcing, in-
process evaluations, and final product assessments. The ability of an organisation to adapt to the results
of these inspections plays a critical role in maintaining quality control, minimising defects, improving
operational efficiency, and meeting customer expectations. Organisations that successfully incorporate
feedback from inspection results into their operations can quickly address quality issues, implement
correctiveactions, and continuouslyimprove their processes. This adaptability is essential for maintaining
competitiveness, compliance, and customer satisfaction in industries such as manufacturing, apparel
production, and pharmaceuticals. As Bichou et al. (2021) note, organisations that embrace adaptability
in response to inspection feedback demonstrate better long-term sustainability and enhanced product
quality.

The Role of Inspections in Quality Control

Inspections are a vital part of quality assurance systems, aiming to ensure that products meet
predefined standards and specifications. These inspections can include checking raw materials for
quality, monitoring production processes for compliance with operational standards, and reviewing
the final product for defects or inconsistencies. Depending on the industry, inspections may be carried
out by internal teams, third-party auditors, or regulatory bodies. The results from these inspections
provide valuable insights into potential issues, whether they are related to machinery, personnel, or
raw material quality. Once the results are gathered, organisations must be able to adapt quickly to
avoid disruptions and maintain production timelines.

Organisational Adaptability and Its Importance

Organisational adaptability refers to the ability of a company to modify its processes, practices, and
products based on the feedback received from inspections. This includes making both immediate
corrective actions and long-term adjustments to prevent recurring issues. The key importance of
adaptability is its impact on the following areas:
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Quality Improvement Cost Reduction Regulatory Compliance Customer Satisfaction

*By acting on inspection
feedback, companies
can enhance their
product quality. For
example, in the apparel
industry, if inspection
results show defects in
stitching or fabric
quality, adjustments in
the production line or
supplier materials may
be necessary.

oSwift response to

inspection results can
prevent costly rework,
returns, or penalties.
For example, in
manufacturing,
addressing minor
defects early through
inspections avoids the
need for expensive
repairs or replacements
down the line.

e|ndustries such as
pharmaceuticals or
food production are
highly regulated, and
failing to adapt to
inspection results could
result in legal penalties
or recalls. Adaptability
ensures compliance
with changing
regulations and
industry standards.

eMaintaining a proactive

approach to addressing
inspection issues
enhances customer
trust and satisfaction. In
the automotive
industry, for instance,
ensuring that vehicles
pass rigorous
inspections before
delivery can prevent
product recalls, which

would damage the
brand's reputation.

Fig. 6.1.1: Importance of organisational adaptability

Mechanisms for Adapting to Inspection Results

For an organisation to adapt effectively, it must have systems and mechanisms in place to respond
promptly to inspection outcomes. Key mechanisms include:

e Corrective Action Plans (CAPA): CAPA is a system that organisations use to identify the root cause of
problems detected during inspections and implement corrective actions to prevent recurrence. In
the electronics manufacturing industry, this might involve changing the assembly line configuration
or revising the quality checks at various production stages.

e Continuous Improvement: Many organisations adopt frameworks like Kaizen or Six Sigma to
continuously improve processes based on inspection results. These methodologies focus on
incremental improvements, with regular inspections guiding decisions for refinement.

Standardized

Make
Implement Problems
Solution o
Visible

Test
Hypothesis

Develop
ountermeasure

Determine
Root Cause

Hypothesize
Solution

q

Fig. 6.1.2: Kaizen method
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Fig. 6.1.3: Six sigma

e Training and Development: Adapting to inspection feedback often requires improving employee
skills. If inspections reveal consistent errors in a particular department, training programs can be
instituted to improve employee competencies, such as proper handling of materials or machine
operation.

e Supplier Engagement: In cases where inspection results indicate material defects or inconsistencies,
organisations can engage with suppliers to address quality issues. In the fashion industry, for
instance, suppliers may be required to improve fabric quality to meet the company's standards
after a series of failed inspections.

Challenges in Organisational Adaptability
While adaptability to inspection results is essential, some challenges may arise during the process:

e Resistance to Change: Employees or managers may resist implementing changes, especially when
it requires altering well-established practices. Overcoming this resistance often involves clear
communication, leadership, and demonstrating the long-term benefits of adaptability.

e Resource Constraints: Some organisations may struggle to implement required changes due to
resource limitations, whether financial, technological, or human capital. For example, small
manufacturers may not have the same capacity to invest in new equipment or technology to meet
inspection standards.

e Time Constraints: The need to address inspection results quickly can create time pressures,
particularly if the inspection points to major issues that disrupt production schedules. Balancing
the urgency of adaptation with the need for quality can be a delicate task.

—6.1.2 Fabric Properties Relevant to Garment Stitching

Fabric properties play acrucial rolein garment stitching, asthey influence the selection of the appropriate
stitching techniques, thread types, and sewing machine settings. Understanding how different fabrics
behave during the stitching process allows manufacturers to optimise their production techniques,
ensure garment durability, and maintain the desired aesthetic. Properties such as elasticity, weight,
texture, and weave impact how fabrics are handled, stitched, and finished. Inaccurate handling of fabric
properties during stitching can lead to issues like puckering, seam distortion, or thread breakage, which
directly affect the quality and longevity of the garment. Additionally, understanding fabric behaviour
allows designers to choose suitable materials for specific garment types, ensuring that the final product
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meets performance, comfort, and aesthetic standards. According to Lee et al. (2022), selecting fabrics
with the right properties for stitching can reduce production time by up to 25% and improve overall
garment quality.

1.

Fabric Weight and Thickness: Fabric weight and thickness significantly influence the type of stitches,
threads, and sewing techniques used in garment construction. Lighter fabrics, such as chiffon or
voile, require finer threads and delicate stitching techniques, as they are more prone to puckering
and shifting. Heavy fabrics, such as denim or canvas, require stronger threads and more robust
sewing machines to ensure the stitches hold under the fabric’s weight and tension. For instance,
heavy fabrics may require double-needle stitching or thicker thread to provide durability and
prevent seam failure during wear. Jin et al. (2023) emphasise that adjusting stitching parameters,
such as needle size and tension, based on fabric thickness is essential for creating durable seams
and preventlng fabric damage

{nb ray 'Midweight Linen

Fig. 6.1.4: Ultra-light & lightweight fabrics Fig. 6.1.5: Mid-weight fabrics

. ";;; EQ_yilted Cotton
4 Batting

Fig: Heavyweight, bottom-weight & ultra-heavy fabrics

Fabric Stretch and Elasticity: Fabrics with stretch, such as spandex or jersey, require specific
considerations during stitching. These fabrics have a greater ability to expand and contract, which
affects how they behave during garment construction. Overstretching a fabric during stitching can
lead to distortion, poor seam alignment, and the risk of the fabric losing its shape. Special elastic
stitching techniques, such as zigzag or overlock stitching, are commonly used for stretch fabrics
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to accommodate their elasticity and prevent seam breakage. Additionally, stretch fabrics often
require stretch-specific needles and thread to prevent snagging or breaking. According to Kim and
Son (2021), using the correct stitch type can reduce seam failure rates by 30% in stretch fabrics.

Spandex (Lycra Jersey Knit Stretch Denim Ponte Knit Rib Knit Stretch Velvet
or Elastane)

Scuba Knit Modal with
Spandex

Fig. 6.1.6: Types of elastic fabric

3. Fabric Texture and Weave: The texture and weave of a fabric, such as satin, twill, or plain weave,
affect how easily it can be stitched and the final appearance of the garment. Fabrics with smooth
surfaces, like satin or silk, tend to slide around during sewing, which can lead to misalignment of
seams and puckering. These fabrics often require slower stitching speeds and the use of specialised
needles to ensure smooth stitching. On the other hand, textured fabrics such as tweed or boucle
may have a thicker, more irregular surface, making them more difficult to stitch. These fabrics
may require stronger needles and reinforced stitching to prevent snags and ensure the seams
hold together. Davis et al. (2020) suggest that fabric texture should be considered when choosing
stitching techniques to minimise errors and ensure precision in garment construction.

PLAIN DUTCH WEAVE TWILL WEAVE

LOCK CRIMP INTER-CRIMP TWILL DUTCH DOUBLE STRANDED

Fig. 6.1.7: Types of fabric weaves

133




Participant Handbook

Fig. 6.1.9: Types of weave patterns
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Fig. 6.1.10: Types of fabric textures
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4. Fabric Shrinkage and Pre-washing: Many fabrics, such as cotton, wool, or linen, are prone to
shrinkage when exposed to heat or moisture. This shrinkage can significantly affect the fit and finish
of a garment if not properly accounted for during stitching. Pre-washing fabrics before cutting and
stitching is an important step in garment production to ensure that any shrinkage occurs before
the garment is completed. If fabrics are not pre-washed, garments may shrink after washing,
causing seams to distort and leading to a poor fit. Pre-washing also helps eliminate excess dye or
finishes that could affect the stitching quality. Anderson (2021) notes that pre-washing can reduce
post-production alterations by 15%, ensuring more accurate garment fits and reducing the risk of

[

garment failure.
; AN
k* 1

Cotton Wool Rayon Linen

| _ Y i : .
; L B I ==
S T- G

Bamboo Hemp Modal

Fig. 6.1.11: Types of Fabric that are prone to shrinkage

5. FabricFineness and Fibre Content: The fineness of a fabric and its fibre content also play an essential
role in stitching. Fabrics made from synthetic fibres, like polyester or nylon, tend to be more
slippery, which can make them difficult to stitch without causing slippage or seam misalignment.
Natural fibres like cotton, linen, or wool, however, have a more textured surface that tends to grip
the sewing machine needle and thread better, making them easier to work with. Fabrics with fine,
delicate fibres, such as silk or lace, require careful handling and specialised needles and threads
to avoid damaging the fabric or breaking the threads. The fibre content determines the fabric’s
durability, elasticity, and shrinkage potential, all of which influence how a fabric should be stitched.
Singh (2022) highlights that understanding the fabric's fibre content is essential for selecting the
correct sewing techniques to ensure optimal stitch performance and fabric integrity.

Plant-Based Natural Fibers

Rayon / Artificial silk Polyester @ P_ o :
E | ll“'a" EATON ]I BINIM

Animal-Based Matural Fibers mosl popular TABFILE
Silk ol t
5 €= | |
. | :
" £ POLTEBVER S i
Nylon Acrylic s L

Synthetic fibres Natural fibers Fabrics with delicate fibres

Table 6.1.1: Types of fibres
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—6.1.3 Fabric Consumption per Garment

Fabric consumption refers to the amount of fabric required to manufacture a single garment,
considering factors like garment size, design, fabric width, and the cutting layout. Accurately estimating
fabric consumption is crucial for manufacturers, as it helps in cost planning, fabric procurement, and
production efficiency. Fabric consumption is directly influenced by garment type, complexity, and fabric
characteristics. For instance, a basic T-shirt may require far less fabric than a tailored suit or a heavily
embellished evening gown. Moreover, fabric consumption calculations must also account for wastage
due to fabric defects, cutting inefficiencies, and fabric splicing. Optimising fabric consumption is a
key objective for garment manufacturers aiming to reduce material costs and environmental impact.
According to Smith et al. (2021), fabric consumption calculations can reduce fabric wastage by up to
10%, thereby contributing to both cost efficiency and sustainability in garment production.

Factors Affecting Fabric Consumption
Fabric consumption per garment depends on several factors, including:

1. Garment Design: The complexity of the garment design plays a significant role in fabric consumption.
More intricate designs with pleats, ruffles, or additional layers require more fabric. For example, a
simple T-shirt requires less fabric than a coat with multiple layers, pockets, and detailing.

2. Garment Size: Larger sizes require more fabric, as the pattern pieces are larger, and additional
material is needed for sleeves, collars, or cuffs. A size XXL garment will typically consume more
fabric than a size S or M garment.

3. Fabric Width: The width of the fabric plays a significant role in fabric consumption. Wider fabrics
allow for more efficient use of material, as they allow for better pattern layout. Narrower fabrics
may result in more wasted material due to the need for more rows of fabric to accommodate
pattern pieces. For instance, fabrics that are 60 inches wide will typically use less material than
those that are 45 inches wide for the same garment.

4. Cutting Layout: The arrangement of pattern pieces on the fabric affects how much material is used.
Efficient layouts minimise fabric wastage by utilising every inch of fabric. In contrast, poorly planned
layouts can result in significant waste. Bailey and Jordan (2022) note that optimising cutting layouts
can reduce fabric waste by up to 20%.

Fabric Consumption Calculation

The most common method of calculating fabric consumption is to consider the total area of fabric
needed for a single garment. This involves calculating the fabric length required to accommodate all
pattern pieces, considering factors like seam allowances, hems, and the width of the fabric. Here's a
basic formula to calculate fabric consumption:

Fabric Consumption=Total Area of Pattern Pieces Fabric Width\text{Fabric Consumption} = \frac{\
text{Total Area of Pattern Pieces}}\text{Fabric Width}}Fabric Consumption=Fabric WidthTotal Area of
Pattern Pieces

For example, if a pattern piece area totals 1.5 square meters and the fabric width is 1.5 meters, the fabric
consumption for that particular garment would be 1 square meter. However, this is a basic calculation.
In practice, additional factors such as fabric wastage, cutting allowances, and marker efficiency need
to be accounted for.

Marker Efficiency: Marker efficiency refers to how efficiently the pattern pieces are laid out on the fabric
to minimise wastage. The efficiency rate can vary, with some layouts achieving up to 85% efficiency,
while others may be as low as 60%, depending on the complexity of the garment and the fabric type.
Higher marker efficiency leads to reduced fabric consumption and lower material costs.
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Reducing Fabric Consumption
Manufacturers continuously strive to reduce fabric consumption through various methods, including:

e Optimised Cutting Layouts: By carefully planning how pattern pieces are arranged on the fabric,
manufacturers can reduce wastage and maximise fabric usage. Advances in software programs
like Gerber AccuMark allow designers and manufacturers to optimise cutting layouts with high
precision, reducing fabric consumption by 10-20% (Smith et al., 2021).

e Fabric Spreading Efficiency: The way fabric is spread on the cutting table can also impact
consumption. Overlapping and uneven layers of fabric can lead to waste. Employing automated
spreading machines can ensure that the fabric is laid evenly, improving cutting accuracy and fabric
yield.

e Use of Fabric Recycling and Remnants: Another strategy for reducing fabric consumption is the
reuse of fabric remnants from previous production runs. Efficient management of fabric remnants
can help in reducing overall fabric requirements for future production. Green and Thomas (2023)
emphasise that recycling fabric remnants has been a significant part of sustainable garment
production strategies, contributing to up to 15% savings in fabric usage.

6.1.4 Sketching, Sewing, and Sample
Specification Techniques

In the apparel industry, sketching, sewing, and sample specification techniques are fundamental
elements in garment design and production. These techniques ensure that the designer's vision is
accurately translated into a physical product. Sketching is often the first step in the creative process,
allowing designers to conceptualise their ideas. Once the design is finalised, sewing techniques are
used to bring the design to life, and sample specifications guide the manufacturing process. These three
components are interconnected and crucial for ensuring quality, accuracy, and efficiency in garment
production. As Jones and Williams (2022) note, accurate sketches and detailed sample specifications
are essential for minimising production errors, reducing waste, and ensuring that garments meet both
aesthetic and functional standards.

Sketching Techniques

Sketching is the initial stage in the apparel design process, where designers visually communicate their
ideas before creating the final product. The sketch provides a visual representation of the garment,
helping to convey style, silhouette, fabric choices, and functional elements. There are different types
of sketches used in fashion design:

e Flat Sketches: These are two-dimensional sketches that represent the garment’s shape and
structure, typically viewed from the front and back. Flat sketches are useful for showcasing
construction details like seams, darts, and hems. Tools like Adobe Illustrator are commonly used to
create flat sketches with precision.

137 .




e Participant Handbook

Fig. 6.1.12: Flat sketches

Technical Drawings: These are more detailed than flat sketches and include technical annotations
such as stitching types, fabric types, and pattern placements. They are used by manufacturers to
understand the specifications of the garment.

TECH PACK
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Size Classfication : Made Size M Target Market Sexrrent | Mass Market

Size Range : Size X5-XL Praduct Categary: Swealer

Description : Long Sleewe Dversize Knitted Sweater with Zipper and Snaps details

TECHICAL DRAWING
RO W B Ve TRATERALY

1 Pdesies Doondile Bl

[Tk

-39 TEX
Risch W

TR

[

Guturramn S Al Bk Thimal, 1084y

Fig. 6.1.13: Technical drawing

Fashion lllustrations: These are more artistic and stylised representations of the garment. They
focus on the aesthetic aspects and are typically used for presenting ideas to clients or in marketing
materials.
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Fig. 6.1.14: Fashion illustrations

Effective sketching is crucial because it serves as the foundation for all further garment development,
ensuring the vision is clear and accessible to the production team.

Sewing Techniques

Once a design has been finalised through sketching, sewing techniques are employed to create the
actual garment. The sewing process involves joining fabric pieces together using various stitching
techniques. Some key sewing techniques include:

e Basic Stitching: This involves using a straight stitch to join fabric pieces together. The straight stitch
is the most common and is used for seams, hems, and edges.

— e e i

[y

Running Stitch
Back Stitch

Stem Stitch

g, e e e esieh Split Stitch
Chain Stitch
Feather Stitch
Coral Stitch
Buttonhole Stitch
French knot
Satin Stitch
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Fig. 6.1.15: Types of stitches

e Overlocking (Serger Stitch): This stitch is used to prevent the fabric from fraying and to finish the
edges of seams. Overlocking ensures durability and a clean finish, especially on fabrics that tend to
fray easily, such as knits.
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Fig. 6.1.16: Overlocking (Serger Stitch)

Zipper Installation: Zippers are often used for closures in garments, and the technique of attaching
them requires precision to ensure that they are functional and aesthetically pleasing. The zipper
installation process involves aligning the zipper teeth and attaching them with careful stitching.
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Fig. 6.1.17: Process to sew a front fly zipper

Topstitching: This technique involves stitching on the outside of the garment to add a decorative
effect, provide reinforcement, or ensure a clean finish. Topstitching is commonly used on collars,
cuffs, and around pockets.

Fig. 6.1.18: Topstitching
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Sewing techniques also involve considerations for stitch type (e.g., straight, zigzag, double-needle) and
machine settings (e.g., tension, speed). Accurate and consistent sewing is key to ensuring the garment
fits well, has durability, and maintains quality.

Sample Specification Techniques

A sample specification is a detailed document that provides all the necessary information about the
design, materials, construction, and finishing of a garment. The specification document serves as a
blueprint for the manufacturing process. Key elements of a sample specification include:

e Design Details: Includes detailed sketches, fabric types, colourways, and any special features of the
garment, such as embellishments or embroidery.

Fig. 6.1.19: Design details

e Measurement Chart: Specifies the exact measurements for each size of the garment. This chart
includes bust, waist, and hip measurements, as well as sleeve length, inseam, and other relevant

dimensions.
A
Head circumference ! !

Neck size
Shoulder width

Bust girth
Underbust measurement

Waist size
Arm length

v Hip measurement
& Hand circumference )

Leg length / Inseam

Body height

Y Foot length A
— Shoe size <

Fig. 6.1.20: Body dimensions for dressmaking
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e Material Specifications: Details the type of fabric used in the garment, including fabric composition
(e.g., cotton, polyester), weight, and texture. Information on trims and accessories (e.g., buttons,
zippers, linings) is also included.

Types of Fabrics

Denim

L Twil

Fig. 6.1.21: Types of fabric and textures

Accessories

Fig. 6.1.22: Types of trims and accessories

e Construction Details: Describes the techniques used in the garment's construction, such as the
type of stitching, finishing, and any specialised techniques like pleating or dart placement. This
section also includes any particular sewing techniques required for certain design elements.
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Seam Seam

Seam

Fabric wrong side

Fig. 6.1.23: Clothing construction

e Quality Controland Testing: Specifiesthe standardsfor fabrictesting(e.g., shrinkage, colourfastness),
sewing quality (e.g., stitch density, alignment), and final garment inspection. This ensures that the
garment meets both functional and aesthetic standards.

Prepare for
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Communica
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Report Measureme
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Inspection
Procedure

Fabric
Quality
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Record
Results

Inspection
Identify of Fabric
Defects Constructio
n

Fig. 6.1.24: Fabric quality inspection procedures

The sample specification acts as a critical reference for manufacturers, ensuring that the production
process is streamlined and that the final product aligns with the designer's intentions.
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— Summary E

Participants will understand how organisations can adapt their processes based on fabric inspection
results to improve product quality.

They will learn about key fabric properties such as strength, stretchability, and texture that influence
garment stitching.

The unit explains how to accurately calculate fabric consumption for individual garments to
minimise waste.

Learners will gain insight into the importance of proper sketching for conveying design ideas in
garment production.

Techniques of sewing and handling samples as per specified requirements are covered to ensure
quality and consistency.

Overall, the unit emphasises technical and practical skills essential for effective garment inspection
and production.
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— Exercise

Multiple-choice Question:

1. What does organisational adaptability in fabric inspection involve?
a. Reducing staff working hours b. Ignoring minor defects

c. Adjusting production based on inspection results  d. Increasing fabric costs

2. Which fabric property is most important for garment stretchability?
a. Thickness b. Elasticity

c. Colour d. Pattern

3. Why is fabric consumption calculation important in garment production?
a. To increase fabric usage b. To reduce production time

¢. To minimise waste and cost d. To change the garment colour

4. What is the purpose of sketching in garment production?
a. To decorate the factory walls b. To explain design ideas clearly

c. To reduce machine use d. To replace quality checks

5. Sample specifications help in:
a. Hiring new workers b. Predicting market trends

c. Ensuring consistency in production d. Marketing the final product

Descriptive Questions:

1. Explain how an organisation can adapt its production process based on fabric inspection results.
Describe three fabric properties that are important for effective garment stitching.

How can calculating fabric consumption per garment reduce production costs?

Illustrate how sketching and sewing techniques contribute to garment quality.

vk W

What are sample specifications, and why are they important in the garment production process?




Participant Handbook

— Notes

Scan the QR codes or click on the link to watch the related videos

https://youtu.be/Ey4MqC7Kp7g?si=hhs75fSx95Ir3rzg https://youtu.be/sv7NDjDv4Rg?si=ZjUL_bKO1tULIJKv

Inspection and Quality control Fabric Consumption Calculation Woven Pant

]

https://youtu.be/jQa9broAp1k?si=HColCBQ1cP7c8nHt

Tips & Techniques



https://youtu.be/Ey4MqC7Kp7g?si=hhs75fSx95Ir3rzg
https://youtu.be/sv7NDjDv4Rg?si=ZjUL_bKO1tULlJKv
https://youtu.be/a5tzTrttwZE?si=GNYv_SVwTA6T8kpv 
https://youtu.be/jQa9broAp1k?si=HColCBQ1cP7c8nHt
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— Key Learning Outcomes | ¢

By the end of this module, the participants will be able to:

1.

No o s wN

Identify the cutting process required to cut the pattern.

Determine the stitching process required to stitch the product of the pattern developed.
Review sketches and design specifications to meet quantities, shapes and sizes of pattern parts.
Examine the tech pack for measurements and cutting details wherever required.

Test the pattern by making a garment sample to check the fit, fall, and other aesthetic attributes.
Evaluate the stitch of the product.

Elaborate the pattern against the developed product.
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UNIT 7.1: Pattern Development and Garment Construction

— Unit Objectives |©

By the end of this unit, the participants will be able to:

Explain the cutting processes used in pattern creation.

Describe stitching techniques for assembling patterns.

Review sketches and design specifications for accuracy.

Analyse tech packs for measurement and cutting details.

Discuss patterns with garment samples to assess fit and aesthetics.
Illustrate final stitching methods for product completion.

No vk wnNe

Evaluate patterns by comparing them with finished products.

— 7.1.1 Cutting Processes Used in Pattern Creation

In garment manufacturing, the cutting process plays a crucial role in ensuring accuracy and efficiency
in pattern creation. Cutting processes are used to transform the flat pattern pieces into individual
components that will later be sewn into a complete garment. The accuracy of the cutting process
directly impacts the garment’s fit, appearance, and overall quality. Misalignment during cutting can lead
to fabric waste, production delays, and issues with garment sizing. Various cutting methods, including
manual and automated techniques, are employed depending on the complexity, volume, and material
used. The choice of cutting process significantly influences the cost-effectiveness and precision of the
garment production cycle.

Types of Cutting Processes

1. Manual Cutting: This method involves the use of cutting tools like scissors or rotary cutters. Manual
cutting is generally employed for small batches or sample garments. It allows for flexibility but is
time-consuming and less precise than automated methods.

Fig. 7.1.1: Manual Cutting Process
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2. Straight Knife Cutting: A straight knife machine is commonly used for cutting multiple layers of
fabric at once. The machine's blade cuts through the fabric layers, offering increased speed and
accuracy compared to manual cutting. It is most suitable for basic shapes and straight edges.
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Fig. 7.1.2: Straight Knife Cutting

3. Band Knife Cutting: A band knife machine uses a continuous band blade to cut through fabric
layers. It is ideal for intricate shapes and curves, making it suitable for cutting complex patterns
such as those found in high-fashion garments or tailored apparel.

Fig. 7.1.3: Band Knife Cutting

4. Laser Cutting: In this method, a laser beam is used to cut through fabric with high precision. Laser
cutting ensures clean edges, reduces fabric fraying, and can be used to cut detailed patterns. It is
ideal for precision work and can be used on a variety of materials, including synthetic fabrics.
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Fig. 7.1.4: Laser Cutting

5. Die Cutting: A die-cutting machine uses a press to cut fabric pieces into shapes based on a specific
mould or die. This method is suitable for mass production where high-volume, uniform pieces are
required. It’s particularly common for repetitive elements such as pocket shapes or collar pieces.

Fig. 7.1.5: Die Cutting

Importance of Accurate Cutting

Accurate cutting is critical for ensuring that the pattern pieces align correctly when sewn. Inaccurate
cutting can lead to misaligned seams, poor garment fit, and fabric waste. The cutting process also
determines how well the grain of the fabric is respected, which affects the garment's overall durability,
stretch, and drape.

Manual Cutting: Straight Knife Cutting: Band Knife Cutting:
Utilizes scissors or Involves a blade for Uses a continuous band
rotary cutters, flexible straight cuts, efficient blade, ideal for intricate
but time-consuming for basic shapes curves

Laser Cutting: High- Die Cutting: Uses a
precision, clean edges, press and die, ideal for
suitable for intricate mass production of

designs repetitive shapes

Fig. 7.1.6: Detailed Analysis of Cutting Techniques
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— 7.1.2 Stitching Techniques for Assembling Patterns

Stitching is the fundamental process in garment construction, transforming pattern pieces into a
cohesive and wearable garment. The stitching technique used depends on the fabric type, design, and
garment functionality. Proper stitching ensures durability, fit, and comfort while preserving the design
intent. Understanding various stitching methods is essential for garment construction, as they affect
the garment’s aesthetic and functionality. Different types of stitches are applied for different tasks—
seams, hems, and finishing—each contributing to the garment’s overall performance and longevity.

Types of Stitching Techniques

1. Plain Stitch (Straight Stitch): The most basic and widely used stitch, a straight stitch, is used to
join fabric pieces along seams. It is highly durable and is typically used in both woven and knitted
fabrics. Its simplicity makes it ideal for constructing the bulk of most garments, such as shirts, pants,
and dresses.

Fig. 7.1.7: Plain Stitching Technique

2. Zigzag Stitch: This type of stitch is used to finish raw edges and prevent fraying. It is also applied
to stretch fabrics, such as knits, to allow for flexibility and movement. The zigzag stitch can also be
used in hems and to attach elastic bands.

Fig. 7.1.8: Zigzag Stitching Technique
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3. Overlock Stitch (Serger Stitch): This stitch is used to finish raw edges and prevent fabric from
unravelling. It is particularly useful for fabrics that fray easily, such as cotton or synthetic materials.
Overlock stitching is commonly used for seams in mass production.

Fig. 7.1.9: Overlock Stitching Technique

4. French Seam: A double-stitched seam that is used for fabrics that are delicate or prone to fraying.
It involves enclosing the raw edge of the fabric inside the seam, providing a clean, finished interior
that is perfect for high-end garments.

Fig. 7.1.10: French Seam Stitching Technique

5. Topstitching: This is a decorative stitch applied on the outside of the garment to reinforce seams
or add aesthetic detail. It is commonly used on collars, cuffs, and hems for both functional and
decorative purposes.

> 13

Fig. 7.1.11: Topstitching Technique
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Importance of Correct Stitching

Choosing the right stitch for a particular fabric and garment type is crucial for ensuring durability,
comfort, and the garment's intended use. Poor stitching can lead to seam failures, discomfort, and
an overall unsatisfactory garment. Proper tension settings and consistent stitching are vital to prevent
puckering, uneven seams, or thread breakage.

Plain Stitch (Straight Stitch): Used for main seams, highly durable

my  Zigzag Stitch: Used for edge finishing and stretchy fabrics

Overlock Stitch (Serger Stitch): Prevents fabric fraying and secures
seams

French Seam: Double-stitched for delicate fabrics, clean interior
finish

Topstitching: Adds decorative elements and reinforces seams

Fig. 7.1.12: Importance of Correct Stitching Techniques

—7.1.3 Sketches and Design Specifications

Sketches and design specifications serve as the foundation for garment production. A detailed and
accurate sketch provides a clear visual representation of the design, while the design specifications
contain technical details that ensure the garment is produced according to the designer’s vision.
Reviewing both sketches and specifications is essential to identify any potential errors or inconsistencies
before production begins. Any discrepancies between the sketch and the specification document could
result in the final garment not meeting expectations, which can lead to delays and additional costs.

Reviewing Sketches

The review of sketches involves ensuring that the visual representation accurately reflects the designer’s
intent. This includes verifying proportions, silhouette, details like closures and pockets, and fabric
choices. The sketch should also communicate any design elements that are not obvious, such as stitch
types, finishing, or special features.

Reviewing Design Specifications

Design specifications provide the technical information required to create the garment. They include:

Material Specifications

eDescribing the fabric type, weight, colour, and texture

Measurement Charts

eSpecifying the garment's dimensions for each size, including bust, waist, hips, and inseams
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Construction Details

eListing the specific techniques, such as stitching types or pleat placements

Trims and Accessories

e|dentifying buttons, zippers, or any other non-fabric components

Fig. 7.1.13: Design Specifications details

The accuracy of both the sketches and specifications is vital for ensuring that the final garment is
produced as envisioned.

Review of Sketches: Ensure visual elements
align with the designer's intent

Check Proportions, Details, and Fabric Choices:
Confirm accuracy in style and garment components

Review of Design Specifications: Verify material,
measurement, and construction details

Check for Discrepancies: Ensure no inconsistencies between
sketch and specifications

Fig. 7.1.4: Benefits of the Accuracy of Sketches and Specifications

— 7.1.4 Tech Packs for Measurement and Cutting Details

A tech pack is a critical document that bridges the gap between the designer’s ideas and the
manufacturer’s production process. It contains all the essential details about the garment, including
measurements, material specifications, construction methods, and cutting instructions. Proper analysis
of the tech pack ensures that all necessary information is communicated clearly to the production
team. Measurement accuracy and cutting details in the tech pack are especially important for achieving
the desired fit and minimising fabric waste during production.

Key Components of Tech Packs

1. Measurement Specifications: The tech pack should include detailed size charts that specify the
measurements for each garment size, such as chest width, inseam, and sleeve length. These
measurements must align with industry standards to ensure proper fit.
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Fig. 7.1.5: Measurement Specifications

2. Cutting Instructions: The tech pack outlines the cutting requirements, including fabric orientation
(grainline), cutting order, and any special instructions for pattern pieces. This ensures that the
garment pieces are cut correctly, reducing errors and fabric waste.
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Fig. 7.1.6: Cutting Instructions

3. Material Specifications: Fabric choices, colour swatches, and the fabric's properties (e.g., stretch,
texture) should be listed in the tech pack. This ensures consistency between the designer’s vision
and the final garment.

RUNSHIT CAP

Metal bution oovered with cofion camas

TWILL TAPE COL,

Running stich with tex-80(50s thread)

FABRIC COLOR

D o
- FABRIC DESCRIPTION -COTTON CANVAS
R AND COTTON TWILL TAPE FOR PEIPING

Fig. 7.1.7: Material Specifications
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4. Construction and Stitching Details: The tech pack includes detailed instructions on the stitching
methods and finishing techniques that need to be applied.
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Fig. 7.1.8: Construction and Stitching details

Accurate analysis of the tech pack is essential to ensure the garment is manufactured according to
specifications.

e Measurement Specifications: Ensure accurate size charts and fit measurements.

e Cutting Instructions: Verify fabric grainline, cutting order, and pattern placement.

e Material Specifications: Check for consistency in fabric types and properties.

e Construction Details: Confirm stitching, finishing, and assembly instructions.

— 7.1.5 Patterns with Garment Samples

Garment samples serve as prototypes to assess how well a pattern translates into a final product.
Comparing patterns with garment samples allows designers and manufacturers to evaluate the
fit, aesthetics, and functionality of the garment. This step is critical for identifying any necessary
adjustments before mass production begins. Ensuring the pattern’s alignment with the sample is
essential for producing garments that meet the designer’s vision in both style and fit.

Assessing Fit

The fit is one of the most crucial aspects of a garment. Reviewing patterns with garment samples allows
for the identification of any fitting issues, such as tightness, looseness, or unwanted fabric bunching.
Adjustments to the pattern may be necessary to improve the fit, especially for bespoke or high-end
fashion garments.
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Fig. 7.1.9: Assessing Fit

Assessing Aesthetics

The aesthetics of the garment can be evaluated by comparing the pattern and the sample. This includes
evaluating proportions, silhouette, and overall design. The sample also allows for checking if the fabric
behaves as expected and if design elements like pleats, darts, and seams fall correctly.

B ——

Fig. 7.1.10: Assessing Aesthetics

e Assessing Fit: Ensure the garment fits as intended without any sizing issues.

e Evaluate Aesthetics: Confirm that proportions, silhouette, and design elements align with the
original vision.

e Fabric Behaviour: Check if the fabric moves, stretches, or drapes as expected.

— 7.1.6 Final Stitching Methods for Product Completion

The final stitching methods are essential to complete the garment after the pieces have been cut and
sewn together. The final stitching includes essential finishing touches like hems, closures, and decorative
stitches. Proper stitching ensures that the garment is not only functional but also aesthetically pleasing.
This final step is a critical part of the garment manufacturing process that contributes to the durability
and overall quality of the finished product.

o
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Types of Final Stitching Methods

1. Hemming: Hemming involves folding the edge of the fabric and stitching it to prevent fraying. This
is done at the bottom of skirts, pants, and sleeves to provide a clean and durable finish.

Fig. 7.1.11: Hemming Stitching Method

2. Buttonholes and Closures: Stitching buttonholes or adding zippers and other closures are an
essential part of finishing a garment. This is done with precision to ensure the garment fits properly
and is easy to wear.

BUTTONHOLE STITCH

Fig. 7.1.12: Buttonholes and Closures Stitching Method

3. Topstitching: Topstitching adds a decorative element to the garment and reinforces seams. It is
often done along necklines, hems, and armholes, providing a polished finish.

Fig. 7.1.13: Topstitching Method
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Importance of Final Stitching

Proper final stitching is vital for both the aesthetics and function of the garment. Ensuring that stitches
are evenly spaced and that the threads are secure guarantees that the garment will be durable and
comfortable.

e Hemming: Ensure edges are folded and stitched securely.

e Buttonholes and Closures: Ensure proper function and alignment of closures.

e Topstitching: Adds decorative touches and reinforces key areas.

— 7.1.7 Evaluation of Patterns

Evaluating patterns by comparing them with finished products is essential for ensuring that the design,
fit, and functionality are as expected. This process involves checking the final garment against the
original pattern to confirm that the design elements have been executed correctly and that the garment
meets the required quality standards.

/
¢ The first step in evaluating the finished product
Checking is comparing the garment to the pattern to
Design < ensure the design has been executed accurately.

Execution This include checking proportions, seam
placements, and design features

eThe final garment should be tested for fit,
and < movement, and comfort. Any issues related to

sizing or fit should be addressed before final
production

Assessing Fit

Functionality

~
Fig. 7.1.14: Evaluation of Patterns

e Check Design Execution: Confirm that proportions and design features align with the original
pattern.

e Assess Fit and Comfort: Ensure the garment fits well and is comfortable to wear.
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Participants will understand the cutting processes involved in creating garment patterns.

They will learn various stitching techniques used to assemble pattern pieces.

Reviewing design sketches and specifications for correctness will be a key skill gained.

Learners will be able to analyse tech packs to extract details related to measurements and cutting.
They will engage in discussions comparing patterns with garment samples to assess fit and visual
appeal.

Participants will illustrate and evaluate final stitching techniques and compare finished products
with the original patterns.
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— Exercise

Multiple-choice Question:

1. What is the main purpose of cutting in pattern creation?
a. To change the fabric colour b. To join two pieces

c. To shape fabric according to the design d. To iron the garment

2. Why are stitching techniques important in garment construction?
a. To add colour to clothes b. To clean the fabric

c. To assemble different pattern parts d. To remove creases

3. What does reviewing design specifications help ensure?
a. Colour accuracy b. Style trends

c. Measurement and design accuracy d. Brand popularity

4. What is a tech pack primarily used for?
a. Advertising b. Cutting and sizing guidance

c. Fabric dyeing d. Branding

5. Why compare patterns with garment samples?
a. To change the fabric b. To check the weather

c. To assess fit and aesthetics d. To sell faster

Descriptive Questions:

1. Explain the cutting process involved in pattern development.

Describe any two basic stitching techniques used in assembling garments.
How does reviewing a sketch help in the garment construction process?
What key details are analysed in a tech pack?

vk W

Why is it important to evaluate the finished garment against the original pattern?
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— Notes

Scan the QR codes or click on the link to watch the related videos

https://youtu.be/8kKbYdcOjik?si=01MkU7i0scyUMTOO https://youtu.be/EUSGR4EE4XY ?si=gweYI4EL3MovpiAk

Fabric cutting process Basic Hand Embroidery Stitches

https://youtu.be/gaKayTDg2hw?si=HXLKyL7CJSYzbnli

Tech Pack for Merchandiser



https://youtu.be/8kKbYdc0jik?si=01MkU7i0scyUMT0O
https://youtu.be/EU5GR4EE4XY?si=gweYI4EL3MovpiAk
https://youtu.be/a5tzTrttwZE?si=GNYv_SVwTA6T8kpv 
https://youtu.be/gaKayTDg2hw?si=HXLKyL7CJSYzbnIi
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— Key Learning Outcomes

By the end of this module, the participants will be able to:
1.

2.
3.

Review changes in the pattern.
Demonstrate the labelling of the pattern.

Document the fabric consumption and the final pattern details with respect to the style of the
product.

Incorporate the changes in the pattern.

Calculate the consumption of the fabric using the pattern for one piece of the garment or any
other product.

Create the final pattern with all changes accommodated.

Create the grade patterns for different sizes of garments made up and home furnishing articles
within a style for mass production.

Check the graded patterns against the specifications given for the product.
Review the pattern against the developed product.
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UNIT 8.1: Pattern Development and Modification

— Unit Objectives | ©

By the end of this unit, the participants will be able to:

1. Explain pattern changes and modifications.

Describe the labelling and documentation of patterns.

Illustrate the final pattern, detailing the fabric consumption data.
Analyse graded patterns for different sizes and mass production.

vk W

Assess graded patterns against specifications.

—8.1.1 Pattern Changes and Modifications

Pattern changes and modifications are essential processes in garment design and production. As
designers develop a garment from concept to finished product, they often need to adjust patterns
to improve the fit, accommodate fabric characteristics, or meet aesthetic preferences. Pattern
modifications may be necessary due to changes in size specifications, fabric choices, or construction
techniques. These adjustments ensure that the final garment aligns with the designer's vision, fits
properly, and meets the functional requirements. Understanding the types of pattern changes and the
techniques for making them is vital for achieving successful garment production.

Types of Pattern Changes and Modifications

1. Fit Adjustments: The most common reason for pattern changes is improving the fit of the garment.
This can include adjustments to measurements such as bust, waist, hips, or sleeve length. For
instance, if a garment is too tight in certain areas, the pattern can be modified by adding extra
width or length at specific points.

Fig. 8.1.1: Fit adjustments

o
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2. Style Modifications: Designers may also change the style of a pattern to reflect current fashion
trends or personal preferences. This could involve altering the silhouette, neckline, sleeve length,
or hemline. For example, a basic pattern may be modified to include pleats, ruffles, or other design
elements.

Fig. 8.1.2: Style modifications

3. Size Adjustments: Patterns may need to be altered to accommodate different sizes. This could
involve grading, which increases or decreases the size of a pattern proportionally to create different
garment sizes. Additionally, some patterns may require specific modifications for plus-size or petite
sizes, taking into account body shape and proportions.

AFTERETHGTH
ADILTMERTS

Fig. 8.1.3: Size adjustments
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4. Fabric-Specific Changes: The type of fabric used can significantly impact how a garment fits and
behaves. Some fabrics may stretch, drape differently, or have a different weight than others.
Adjusting the pattern to account for fabric characteristics ensures the garment’s final appearance
and functionality. For example, a pattern intended for a woven fabric may need to be altered if the
garment is being made from a knit fabric, as knits often require more allowance for movement.

Knit Fabric:

Fig. 8.1.4: Knit and woven fabric

5. Construction Modifications: Sometimes, patterns need to be adjusted to accommodate specific
construction methods or techniques. For example, if a designer decides to add darts, pleats, or
gathers to a garment, the pattern may need to be modified to allow for these elements. Similarly,
the inclusion of pockets, zippers, or other closures may require pattern changes to ensure the
garment can be constructed properly.

Fig. 8.1.5: Construction modifications

6. Pattern Reinterpretation for Different Garment Types: A pattern intended for one type of garment
may need modification when adapted for a different style or garment type. For example, a shirt
pattern might be altered to create a dress, requiring changes in the length and placement of seams,
as well as the addition of design features like skirts or collars.
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Fig. 8.1.6: Pattern Reinterpretation

Markm.g 2l Grading for Size Muslin Testing
Cutting

e Changes to the e When modifying e Before making final
pattern are often patterns for different changes, designers
made by marking new sizes, grading is used often create a muslin
lines for seams, darts, to proportionally prototype of the
or edges, and cutting increase or decrease garment using
away excess material measurements, inexpensive fabric.
to create new shapes. ensuring the garment This test garment
These alterations are maintains proper allows them to assess
made on the original proportions across how the pattern
pattern, which serves sizes changes will affect the
as the template for fit and style before the
future adjustments final pattern is created

Fig. 8.1.7: Process of Making Pattern Changes

Importance of Pattern Changes

Pattern changes are vital in ensuring that the final garment fits well, functions appropriately, and meets
the designer’s aesthetic goals. By making necessary modifications, designers can adapt patterns to
various fabric types, accommodate different body shapes, and introduce new design elements. Pattern
adjustments also help in addressing potential manufacturing challenges, such as ease of construction
or fabric wastage.

e Fit Adjustments: Modifications to the garment's bust, waist, hips, or sleeve lengths.

e Style Modifications: Changes to design elements like neckline, sleeve length, and silhouette.

e Size Adjustments: Grading patterns for different sizes, such as plus-size or petite.

e Fabric-Specific Changes: Adjusting patterns based on fabric properties, like stretch or drape.

e Construction Modifications: Changes to accommodate elements like darts, pleats, or zippers.

e Pattern Reinterpretation for Different Garments: Modifying patterns for different styles, such as
turning a shirt pattern into a dress.
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—8.1.2 Labelling and Documentation of Patterns

Labelling and documentation of patterns are essential components of the pattern-making process.
Proper labelling and documentation ensure that the design specifications, alterations, and sizes are
correctly communicated between the design team, manufacturers, and production facilities. Accurate
labelling and detailed documentation of patterns facilitate the smooth transition from the design phase
to garment production, ensuring consistency, efficiency, and the quality of the final product. These
practices also help in organising patterns for future use and in maintaining the traceability of design
changes, making it easier to reference patterns for future collections or repairs.

Labelling of Patterns

Labelling is the first step in identifying and organising patterns for production. Each pattern piece needs
to be clearly labelled with essential information to ensure its proper handling and use in the production
process. Common labels include:

1. Pattern Piece Name: Every pattern piece should be labelled with its name or function, such as
"front bodice," "back skirt," or "sleeve." This helps quickly identify the pattern and its role in

garment assembly.

Grartag —-i—p' -
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Fig. 8.1.8: Pattern Piece Name Labelling

2. Size Information: Patterns are usually designed for specific sizes. Labelling the size of each pattern
piece (e.g., "Size 10," "S," or "L") ensures that the correct pieces are used for the right garment size.
For grading purposes, sizes should be clearly marked on the edges of the pattern to avoid confusion.

Fig. 8.1.9: Size information Labelling
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3. Cutting Instructions: Labels should indicate how many pieces of each part need to be cut, such

as “cut 2” or “cut 4.” This helps ensure that the appropriate number of fabric pieces is cut for the
garment.

4. Fabric Orientation: Labels should also indicate which direction the grain line of the fabric should

run in relation to the pattern piece. This ensures that the fabric’s strength, stretch, and drape are
aligned properly. A typical label could be “grain line parallel to selvage.”

5. Seam Allowances: If seam allowances are included in the pattern, they should be labelled with the
measurement (e.g., “1.5 cm seam allowance”). If seam allowances are not included, this should
also be noted, and the manufacturer should be instructed to add them.

e
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Fig. 8.1.10: Seam Allowances Labelling

6. Notches and Markings: Notches should be clearly marked on the pattern with labels indicating
their purpose (e.g., “place notch here for pocket placement”). These notches are used to align
pieces during assembly.
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Fig. 8.1.11: Notches and Markings Labelling
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7.

Pattern Version: In the case of pattern modifications or changes, it is essential to label the pattern
version. A version number or date (e.g., “Pattern Version 2, January 2025”) ensures that the most
up-to-date pattern is used.

Documentation of Patterns

In addition to labelling, thorough documentation accompanies pattern creation to ensure clear
communication and accurate production. Key documentation includes:

1.

Tech Pack: A tech pack is a detailed document that includes comprehensive information about the
garment, including material specifications, measurements, production timelines, and construction
methods. The tech pack should reference the pattern, indicating any specific design or construction
details that need to be followed during production.

Pattern Notes: Any adjustments, modifications, or special instructions related to the pattern
should be documented in pattern notes. These notes can include details about fitting changes,
fabric-specific modifications, or any design features that need to be carefully considered during
production.

Size Charts: Documentation often includes size charts that outline the garment's dimensions for
various sizes. These charts are critical for ensuring proper fit during production, especially when
patterns are graded for different sizes.

Grading Instructions: For patterns that will be used for multiple sizes, grading instructions should
be documented to ensure that the pattern is scaled correctly. This includes detailed measurements
and the proportional distribution of size changes (e.g., adding 2 cm to the bust, 1 cm to the waist,
etc.).

Pattern Storage and Reference: Patterns should be stored and catalogued systematically for future
reference. Digital storage is increasingly common, with patterns saved in CAD software or as digital
files (e.g., .pdf, .dxf). Each digital pattern should be labelled with unique identifiers, including the
designer, pattern version, and date of creation. Physical patterns should be filed and archived in a
way that they can be retrieved easily for future production runs.

Fabric Requirements: The documentation should specify the type and amount of fabric needed
for each garment. This helps ensure that the correct materials are ordered and that the pattern is
compatible with the fabric’s characteristics.

Consistency: Clear labelling ensures that the right

pattern pieces are consistently used across multiple
production runs and collections

Efficient Production: Well-documented patterns streamline the
production process by providing manufacturers with all the
necessary information to assemble the garment correctly

Error Reduction: Accurate labelling and documentation minimize the
risk of errors, such as using the wrong size pattern or cutting fabric
incorrectly

Future Reference: Properly archived patterns and documentation allow for
easy referencing in future design iterations or repairs, reducing the time
spent on recreating patterns from scratch

Fig. 8.1.12: Benefits of Proper Labelling and Documentation
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e Labelling Patterns:

Pattern Piece Name: Identifies the function (e.g., front bodice, back skirt).

Size Information: Indicates garment size (e.g., Size 10, S, L).

Cutting Instructions: States how many pieces to cut (e.g., "cut 2").

Fabric Orientation: Indicates the direction of the grain line (e.g., parallel to the selvage).
Seam Allowances: Includes any seam allowances (e.g., 1.5 cm).

Notches and Markings: Provides instructions for aligning pieces (e.g., pocket placement).

O 0O 0O 0O 0O o O

Pattern Version: Tracks revisions (e.g., "Pattern Version 2, January 2025").
e Documenting Patterns:

o Tech Pack: Includes garment specifications, materials, measurements, and construction
methods.

Pattern Notes: Documents any special instructions or modifications.

Size Charts: Details garment measurements for different sizes.

Grading Instructions: Specifies how to scale the pattern for multiple sizes.
Pattern Storage: Organises physical or digital patterns for easy reference.

O 0O O O o

Fabric Requirements: Lists the type and amount of fabric needed.
e Benefits of Labelling and Documentation:
Consistency: Ensures that pattern pieces are used consistently.

o Efficient Production: Streamlines the manufacturing process.
o Error Reduction: Minimises mistakes during garment production.
o Future Reference: Makes patterns easy to revisit for future use.

Therefore, proper labelling and documentation of patterns are crucial in garment production. They
ensure consistency, efficiency, and error-free manufacturing, making the entire process more organised
and reliable. This not only supports the designer’s vision but also helps maintain high-quality standards
throughout the production cycle.

— 8.1.3 Final Pattern Detailing with Fabric Consumption Data —

Final pattern detailing is a critical step in garment production that directly affects both the design and
the efficiency of fabric usage. This process involves refining the pattern, adding essential markings,
and considering fabric consumption to ensure the garment is produced with minimal waste. Fabric
consumption data is particularly important because it helps manufacturers calculate the amount of
fabric required for a given production batch, optimising material use and reducing costs. Efficient fabric
consumption is essential for ensuring that the final product is cost-effective without compromising the
quality or integrity of the design.

In this analysis, we will look at how to finalise pattern details while keeping track of fabric consumption
and how the two are closely linked. Accurate fabric consumption data is necessary for determining
production costs and ensuring the material's sustainability in the garment industry.

Final Pattern Detailing

Final pattern detailingincludes several key aspects that ensure the patternis ready for the manufacturing
process and that it will translate accurately to a finished garment. These elements are critical in the
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decision-making process for cutting the fabric and for determining fabric usage. Some of the most
important pattern details include:

1. Pattern Piece Identification: Each pattern piece must be labelled clearly with the piece name (e.g.,
"front bodice," "back sleeve"). This ensures that pieces are matched correctly during the cutting
and stitching processes.

2. Grain Line Indication: The grain line, which must run parallel to the fabric’s selvage edge or at a
specific angle (e.g., 45 degrees for bias cuts), is marked on each pattern piece to ensure the fabric's
drape and fit are maintained correctly. Misalignment of the grain line can cause distortions in the
fit or look of the final garment.

3. Seam Allowances: Seam allowances (typically 1.5 cm) are included in the pattern to ensure that
there is enough fabric to join the pieces together during the sewing process. The seam allowance
must be clearly marked and uniformly added to all necessary edges to ensure consistency.

4. Notches and Markings: Notches and other markings (e.g., darts, pleats, pocket placements) are
crucial for aligning pieces accurately during assembly. These markings guide the manufacturer in
matching up pieces correctly to avoid mistakes during the sewing process.

5. Cutting Instructions: The final pattern should provide clear instructions on how many pieces need
to be cut from each pattern component (e.g., “cut two from front bodice” or “cut one from back
panel”).

6. Size Information: Each pattern piece should be marked with size information to indicate the size
of the garment. As patterns are often graded to multiple sizes, this helps determine the fabric
consumption for different size variations.

7. Pattern Testing and Sample: Once final adjustments are made to the pattern, a sample garment is
usually created to test the fit and design. This helps in verifying if the pattern accurately represents
the designer’s intentions and if there are any issues with fabric usage or fit.

Fabric Consumption Data

Fabric consumption data refers to the amount of fabric required to produce a specific garment, taking
into account the pattern pieces, sizes, and fabric type. Fabric consumption is influenced by several
factors, including the fabric's width, the garment's design, the layout of the pattern pieces on the
fabric, and the size grading.

Data Fabric Delivers Integrated Data To All Data
Consumers

R i

]
s . ! - =

Fig. 8.1.13: Fabric Consumption Data
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Fabric Width: Fabric widths vary, typically ranging from 36 inches to 60 inches, and can have a
significant impact on fabric consumption. For instance, if the fabric width is narrow, more fabric
may be required to accommodate all pattern pieces.

Pattern Layout: The arrangement of the pattern pieces on the fabric influences how efficiently the
fabric is used. A well-laid pattern layout minimises fabric waste, whereas a poorly arranged layout
can lead to significant excess fabric usage. For example, in large-sized garments, more fabric is
required as the pattern pieces are larger.

Size Grading: As patterns are graded to fit different sizes, fabric consumption data will vary
depending on the size range. For example, a larger garment (e.g., size XL) will require more fabric
than a smaller size (e.g., size S) due to larger pattern pieces.

Fabric Type and Usage: The fabric’s weight, stretch, and texture also affect consumption. Stretch
fabrics, for example, may require slightly more fabric due to their nature and the need for added
allowances to maintain fit. The type of garment (e.g., a tailored suit versus a loose-fitting dress) also
plays a role in fabric consumption.

Cutting Efficiency: Efficient cutting practices, such as minimising the number of pieces used or
optimising the layout, can significantly reduce fabric consumption. Conversely, inefficient cutting
methods, such as wasting large swaths of fabric between pattern pieces, can lead to excessive
fabric waste.

Final Pattern Detailing and Fabric Consumption Example

For a size medium women’s blouse (made from a 60-inch-wide fabric), the fabric consumption can be
calculated based on the pattern layout and size.

For instance:

Pattern Pieces: Front bodice (1), Back bodice (1), Sleeve (2), Collar (1), Cuff (2)
Fabric Width: 60 inches (152 cm)
Garment Size: Medium

Fabric Consumption Calculation: The total fabric required for a medium-sized blouse might be
around 1.5 to 2 meters, depending on the pattern pieces’ arrangement. If the fabric width is
narrower (e.g., 45 inches), the fabric consumption may increase, possibly requiring up to 2.5 meters.

Cost Estimation: Accurate fabric consumption data helps manufacturers
estimate production costs and material requirements, enabling them to
purchase fabric in the right quantities

Waste Reduction: Efficient fabric consumption leads to less fabric
waste, contributing to a more sustainable and cost-effective
production process

Production Efficiency: By optimizing fabric consumption, manufacturers can
reduce overall costs and enhance the speed of production, making the
process more efficient

Fig. 8.1.14: Benefits of Fabric Consumption Analysis
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e Final Pattern Detailing:

o Pattern Piece Identification: Clearly label each component of the garment (e.g., front bodice,
back skirt).

Grain Line Indication: Ensures fabric alignment for correct drape and fit.

Seam Allowances: Mark uniform seam allowances for stitching.

Notches and Markings: Guides for aligning pieces and attaching design elements.
Cutting Instructions: Lists how many pieces to cut from each pattern piece.

Size Information: Identifies the size of each pattern piece for grading.

O 0O 0O 0O O o

Pattern Testing and Sample: Ensures the pattern produces the desired fit and garment
appearance.

e Fabric Consumption Data:

Fabric Width: Impacts the amount of fabric required based on how wide the fabric is.

Pattern Layout: Optimising layout reduces fabric wastage.

Size Grading: Larger sizes require more fabric due to larger pattern pieces.

Fabric Type and Usage: Different fabrics (e.g., stretch vs. non-stretch) influence consumption.

O 0O 0O O o

Cutting Efficiency: Efficient cutting minimises fabric waste and costs.
e Example of Fabric Consumption:
Garment: Medium women’s blouse.

o Fabric Width: 60 inches.
o Fabric Consumption: 1.5 to 2 meters for medium, up to 2.5 meters for smaller widths.
o Pattern Pieces: Front bodice, back bodice, sleeves, collar, and cuff.

Hence, final pattern detailing and accurate fabric consumption data are integral to garment production.
These processes ensure that patterns are clear, concise, and ready for manufacturing while also
optimising fabric usage to minimise costs and waste. By considering all the elements involved in final
pattern detailing and fabric consumption, manufacturers can ensure the production of high-quality
garments in an efficient and cost-effective manner.

~8.1.4 Graded Patterns for Different Sizes and
Mass Production

Grading is the process of adjusting a pattern to create different sizes while maintaining the proportions
and fit of the original design. It is a crucial step in garment manufacturing, particularly in mass
production, where garments are made in various sizes to meet consumer demands. Grading ensures
that the pattern pieces are scaled correctly to accommodate different body measurements while still
keeping the design’s aesthetics and functionality intact. This process involves precise measurements,
technical expertise, and effective use of technology, which are essential to maintain consistency across
multiple sizes.
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Fig. 8.1.15: Grading Pattern

In mass production, grading patterns correctly is critical because it impacts the efficiency of the
manufacturing process, the cost of materials, and the quality of the final product. By understanding
graded patterns, manufacturers can ensure that garments fit properly across different sizes, leading
to customer satisfaction and minimised fabric waste. The following analysis will discuss the grading
process, its importance in mass production, and how graded patterns contribute to the overall garment
creation process.

Understanding Pattern Grading

Grading is the process of making adjustments to a base pattern to create additional sizes. It is not
simply a matter of enlarging or reducing the pattern in one-dimensional measurements (e.g., increasing
or decreasing by a fixed amount). Instead, proportional changes are required to ensure the garment
maintains its correct fit and appearance at all sizes. Pattern grading must account for the following:

Different body measurements must be considered for grading. For example, a

. size small may require only slight adjustments to the bust or waist, while a larger
BOdy Proportlons size will require proportionate changes to all areas (e.g., bust, waist, hips, sleeve
length, inseam).

Grading rules guide how to increase or decrease the pattern’s dimensions. For
Gradi Rul example, in the case of a blouse pattern, the bust might increase by 2 inches for

rading Ruies each size increase, while the sleeve length may increase by 1 inch. Grading
follows specific industry-standard increments for each type of garment.

Specific points on the body (bust, waist, hips, inseam, etc.) are key to
Measurement determining how to adjust the pattern. The distance between these points

Points changes as the size increases, and the pattern must be altered at those critical
points to maintain proportions.

Fig. 8.1.16: Pattern Grading

Grading Techniques
Several grading techniques are used to create size variations. These include:

1. Manual Grading: Historically, grading was done by hand using rulers, scale markers, and
measurements taken from the base pattern. The pattern is manually adjusted to create the required
sizes.
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2. Computer-Aided Design (CAD) Grading: Modern manufacturing uses CAD software to grade
patterns. This method allows for precise and automated size scaling, saving time and improving
accuracy. CAD grading systems also offer the benefit of testing graded patterns virtually before they
are used in production.

3. Rule-Based Grading: Grading is typically done in steps based on specific rules. These rules are
standardised for different types of garments and materials. For example, a pattern for a dress might
have specific grading rules for bust, waist, hip measurements, and sleeve lengths.

4. Proportional Grading: This method keeps the proportions of the base pattern intact when creating
the graded sizes. Each pattern piece is scaled relative to the others to preserve the balance and fit
of the design.

Graded Patterns in Mass Production

Grading is particularly important in mass production because garments are made in large quantities,
and each item needs to fit correctly across multiple sizes. Efficient grading practices ensure that:

1. Consistent Fit Across Sizes: By grading the pattern correctly, manufacturers ensure that all sizes
of the same design fit proportionally and consistently, regardless of the size. This is crucial for
customer satisfaction, especially when garments are produced in different size ranges.

2. Fabric Efficiency: Graded patterns enable manufacturers to predict fabric consumption more
accurately across different sizes. For instance, a larger size will require more fabric due to its larger
pattern pieces, while a smaller size will require less. Accurate grading ensures that there is no
excessive fabric wastage in mass production.

3. Cost Optimisation: Proper grading allows manufacturers to optimise the use of materials, which
directly affects the cost of production. For example, if graded patterns are well-balanced, the
fabric can be cut more efficiently, reducing costs and material waste. Moreover, manufacturers can
streamline production timelines as graded patterns help ensure smooth operations without the
need for repeated adjustments.

4. Pattern Consistency: In mass production, consistency is key. Graded patterns ensure that the base
pattern’s proportions are maintained across all sizes. This consistency is especially important when
producing garments on a large scale, as it reduces errors and the need for rework, thus enhancing
productivity.

Challenges and Considerations in Grading for Mass Production

While grading is a crucial step in mass production, it can present several challenges:

Sizing

Technology

Fabric Behaviour Limitations

Inconsistencies

eSometimes, patterns that eDifferent fabrics behave *While CAD systems make

are graded using
standard increments do
not fit as expected. This is
especially true for
garments with complex
designs or for garments
intended for different
demographics (e.g.,
maternity wear). In such
cases, specialized grading
adjustments may be
necessary to achieve the
desired fit

differently, so grading
must consider fabric
properties such as
stretch, weight, and
drape. For example, a
stretchy fabric will
require more
consideration in the
grading process than a
non-stretch fabric, as the
stretch can impact the fit

Fig. 8.1.17: Challenges in Grading for Mass Production

grading easier and more
accurate, not all
manufacturing
companies have access to
the latest technologies.
Smaller manufacturers
may still rely on manual
grading techniques,
which can be more prone
to error and inefficiencies
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Example of Grading in Mass Production

For example, consider the grading of a simple T-shirt pattern for sizes XS to XL. The base pattern for size
Small will be adjusted incrementally for each larger size, with the following typical grading changes:

e Bust: Increase by 2 inches per size.

e Wiaist: Increase by 1.5 inches per size.

e Hip: Increase by 2 inches per size.

e Sleeve Length: Increase by 0.5 inches per size.
e Body Length: Increase by 0.75 inches per size.

Thus, the pattern pieces for sizes Small, Medium, Large, and XL are all proportionally altered based on
these rules, with each piece being scaled according to its position relative to other pieces.

Grading patterns for different sizes is an essential process in garment manufacturing, particularly in
mass production. It ensures that garments fit correctly across a range of sizes, which is crucial for
customer satisfaction. Proper grading techniques, including manual, rule-based, and CAD methods,
enable manufacturers to efficiently produce garments in multiple sizes while minimising fabric waste
and optimising costs. Challenges in grading, such as inconsistencies and fabric behaviour, need to be
addressed with careful planning and specialised adjustments. In mass production, graded patterns
contribute to consistency, efficiency, and cost-effectiveness, leading to higher-quality products and
better resource utilisation.

— 8.1.5 Graded Patterns against Specifications

Grading patterns for different sizes is a critical step in garment manufacturing, and it is essential that
the final graded patterns align with the initial design specifications. Specifications outline the precise
requirements for a garment, including measurements, fit, style, and fabric properties. Ensuring that
graded patterns meet these specifications is necessary to maintain consistency, quality, and the desired
fit across all sizes. When assessing graded patterns against specifications, manufacturers must consider
not only the accuracy of the grading process but also how the pattern fits into the overall design, fabric
consumption, and production goals.

This assessment process ensures that the final patterns are suitable for mass production, meet
the expectations of the target market, and reduce the risk of costly errors. The key aspects of this
assessment include checking measurements, verifying proportions, and evaluating the garment's fit.
Any discrepancies between the graded patterns and specifications can lead to production delays,
increased waste, or unsatisfactory end products.

Key Aspects of Assessing Graded Patterns Against Specifications

1. Measurement Accuracy

e One of the most crucial aspects of grading patterns is ensuring that the measurements are
scaled correctly for each size. This involves checking the fit specifications, which typically include
bust, waist, hips, sleeve length, inseam, and overall garment length for each size.

e When assessing graded patterns, manufacturers must compare the new size increments against
the original base pattern’s measurements. For example, if the base size is Small, each graded
pattern (Medium, Large, XL) should reflect the correct scaling of these body measurements. If
discrepancies are found, adjustments must be made before production begins.
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e Measurement checks should also account for factors like ease (the extra room for comfort),
which might vary by garment type. For instance, a fitted jacket might require a different amount
of ease than a loose-fitting dress, so the grading process must maintain this proportion.

Proportional Scaling

e Gradinginvolves scaling not just individual measurements but also proportions. The relationship
between different parts of the garment (e.g., the waist-to-hip ratio or sleeve length to body
length) should remain consistent across all sizes.

e Inaccurate proportional scaling can lead to designs that look disproportionate or ill-fitting,
even if the individual measurements are correct. For instance, if the body length is not scaled
correctly in proportion to the bust and waist, a larger size might end up too long or too short,
affecting the overall design aesthetic.

e Proportional scaling should be carefully assessed during the grading process to ensure that the
garment retains its intended design across all sizes. This is especially important for garments
that have a defined silhouette, such as tailored suits or dresses.

Fit and Ease Considerations

e Fit specifications play a central role in the design of a garment, and grading must ensure that
ease and fit are maintained across sizes. Graded patterns must be checked for their ability to fit
the target demographic and meet functional requirements.

e For example, certain garments may require more ease or a looser fit, while others may demand
a snugger or form-fitting style. Assessing the graded patterns against these fit specifications is
vital for ensuring that each size meets the expectations of comfort and wearability.

e Garment fit can be tested through fit samples and prototype testing. Assessing the graded
patterns against these physical prototypes ensures that the garment will be comfortable and
functional in all sizes.

Fabric Consumption and Cost Implications

e Another important aspect of grading patterns is fabric consumption. When grading a pattern
for larger sizes, the increased size can significantly affect how much fabric is needed to make
the garment.

e Grading should be assessed for its impact on fabric consumption, ensuring that larger sizes are
accurately accounted for in terms of material requirements. For instance, a larger size may need
an additional 1-2 meters of fabric, depending on the garment, and it is crucial to balance this
with the overall production costs.

e Inaccuracies in fabric consumption can lead to overestimation or underestimation of fabric
requirements, resulting in material waste or shortage. Assessing graded patterns against fabric
consumption specifications helps maintain production efficiency and cost control.

Visual and Aesthetic Consistency

e The visual appearance of the garment should remain consistent across all sizes. This includes
checking that the proportions, style lines, and design elements are scaled properly in the graded
patterns. For example, pleats, darts, or seam placements should all be properly adjusted to
ensure they maintain the intended aesthetic in different sizes.

e |f design details such as pleats or pattern placements are not graded correctly, the garment may
appear unbalanced or ill-fitting, which can detract from its overall appeal.

Production Feasibility

e The graded patterns must be assessed to ensure they are practical for mass production. This
includes evaluating the complexity of pattern pieces, the ease of sewing, and the potential
for production errors. Some sizes may require additional alterations to the pattern to ensure
smooth assembly, especially if the garment includes complex elements like pleats or intricate
seam detailing.
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e Manufacturers should also assess whether the graded patterns fit well within the constraints of
automated cutting machines or manual labour processes, as the grading should not compromise
the efficiency of the production line.

Methods of Assessing Graded Patterns Against Specifications
e Physical Fit Testing:

o Create prototypes for each size and conduct fit tests on actual bodies or mannequins to verify
that the garment fits as intended in all sizes.

e Digital Testing (3D Virtual Prototypes):

o Utilising 3D garment simulation software to visualise and test the graded patterns virtually
before physical production begins. This technology allows for virtual fitting and adjustments,
providing valuable insights into the pattern’s effectiveness.

e Size Chart Comparison:

o Comparing the measurements of the graded patterns to industry-standard size charts to ensure
that the patterns are within the appropriate size range and meet customer expectations.

e Fabric Consumption Analysis:

o Calculating and comparing the fabric consumption for each size to ensure that fabric
requirements are accurate and that no material is wasted or insufficient.

e Prototype Feedback:

o Collecting feedback from designers, pattern makers, and fit models during the sampling process
to assess the fit, look, and functionality of the garment in each size.

Grading patterns for different sizes is a complex but essential process in garment production, and
they must be meticulously assessed against the original specifications to ensure that the final product
meets both design and fit standards. The evaluation of graded patterns involves checking the accuracy
of measurements, proportional scaling, ease considerations, fabric consumption, visual consistency,
and production feasibility. By using physical fit testing, digital simulations, size chart comparisons,
and prototype feedback, manufacturers can identify and address any discrepancies before mass
production begins, ensuring a high-quality product that meets the expectations of consumers. This
process is integral to delivering garments that not only look good but fit well, perform efficiently, and
are produced cost-effectively.
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UNIT 8.2: Fabric Consumption and Quality Review

— Unit Objectives | ©

By the end of this unit, the participants will be able to:

1. Explain the fabric consumption calculation for garments and products.

2. |lllustrate the process of finalising patterns with all changes incorporated.
3. Analyse patterns by cross-checking them with developed products.

4. Assess the quality and accuracy of patterns.

8.2.1 Fabric Consumption Calculation for
[ Garments and Products

Fabric consumption calculation is a fundamental aspect of garment manufacturing, directly influencing
the overall cost of production, material efficiency, and sustainability efforts. The process involves
estimating the amount of fabric required to create a specific garment or product, taking into account
various factors like the type of garment, size, design features, fabric type, and pattern layout. Accurately
calculating fabric consumption is critical for cost control, waste minimisation, and ensuring that
production runs smoothly without material shortages.

iaa:m!
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Consumption
Calculation §
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Fig. 8.2.1: Fabric Consumption Calculation

Fabric consumption is typically calculated in terms of the number of meters (or yards) of fabric required
per garment, which varies based on size and design complexity. Additionally, fabric consumption
calculations must consider factors like seam allowances, pattern pieces, fabric width, and fabric defects.
Incorrect calculations can lead to material wastage, production delays, or insufficient fabric supplies,
leading to higher production costs.
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Key Factors Influencing Fabric Consumption Calculation

1. Garment Design and Style

e The complexity of the garment design significantly affects fabric consumption. For example,

a basic T-shirt will consume much less fabric than a complex garment like a coat or dress with

multiple panels, pleats, or ruffles. The pattern pieces' size, shape, and number of components
directly impact how much fabric is needed.

0o 08 f @

Fig. 8.2.2: Garment Design and Style

e Additionally, garments with added design features such as pockets, collars, or cuffs will require

extra fabric. These design elements must be taken into account when calculating fabric
consumption.
2. Size of the Garment

Fabric consumption increases with the size of the garment. Larger sizes require more fabric, and

this increment is usually standardised by the grading system. For example, a size medium might
require 1.5 meters of fabric, while a size XL might need 2 meters.

sqce I'E:I'I Ll

naoy v GARMENT
MEASURIMINTS MEASUREMENTS

Fig. 8.2.3: Size of the garment
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e The grading system defines the amount of fabric required per size by applying a standard
consumption increase per size. For each size increment, additional fabric is calculated based on
the increase in measurements, particularly in areas like the bust, waist, and hip.

3. Fabric Width

e Fabric width plays a critical role in fabric consumption. The wider the fabric, the fewer meters
are needed to cut out the same garment. For instance, fabrics typically come in widths of 90

cm, 150 cm, and 180 cm. A wider fabric allows more pattern pieces to be arranged in a shorter
length of fabric.

Fig. 8.2.4: Fabric width

e When calculating fabric consumption, the pattern layout should consider fabric width to
optimise the number of pieces that can be cut from a single length. Narrower fabrics will require
more material to cut the same garment.

4. Seam Allowances and Pattern Placement

e Seam allowances (the extra fabric around the edges of pattern pieces for stitching) must be
included in fabric consumption calculations. The seam allowance varies depending on the
garment type and manufacturer standards but is generally around 1 to 1.5 cm per edge.

Cut here
10 rerrioe
583 allowance

Fig. 8.2.5: Seam Allowances and Pattern Placement

e The layout of the pattern pieces also affects fabric consumption. Efficient pattern placement
minimises fabric waste, while inefficient layouts result in more wasted fabric. The designer and

pattern maker must consider the best way to position the pattern pieces on the fabric to reduce
excess material usage.
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5. Fabric Defects and Shrinkage

Fabric defects, such as uneven dyeing, holes, or weaving inconsistencies, may require additional
fabric to account for unusable sections. This is particularly true in bulk fabric purchases, where
a portion of the fabric may be discarded due to quality issues.

= |

Fig. 8.2.6: Fabric defects and shrinkage

e Shrinkage should also be factored in when calculating fabric consumption. Most fabrics,
especially cotton or wool, shrink after the first wash. Pre-washing or accounting for shrinkage
in the initial fabric consumption calculation ensures that the final garment fits correctly after
laundering.

6. Fabric Type and Weight

e The type and weight of the fabric will influence its consumption. Heavier fabrics (such as wool
or denim) may require more space to cut, while lighter fabrics (like chiffon or cotton) may

require less. The thickness of the fabric also impacts how easily it is handled during the cutting
and stitching processes.

Fig. 8.2.7: Fabric type and weight

e Fabrics with a lot of stretch (such as knits) may behave differently when being cut and sewn,
requiring additional fabric for proper alignment and fit, especially when working with pattern
pieces that need to be placed along the grain or bias.

Methods of Fabric Consumption Calculation
e Manual Calculation:

o Fabric consumption can be calculated manually by estimating the amount of fabric needed for
each pattern piece and then adding allowances for seams, grading, and other design features.

This approach involves measuring each pattern piece and using standard fabric consumption
tables.
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o A basic formula for fabric consumption is:
Fabric consumption (m) = (Total area of pattern pieces) / (Width of fabric)

Software and Computer-Aided Design (CAD):

o Modern garment manufacturers often use software applications like CAD systems for fabric
consumption calculations. These systems can automatically calculate the most efficient use of
fabric by optimising the layout of pattern pieces on the fabric roll.

o CAD systems allow designers to input fabric width, pattern size, and design features, and the
software will calculate the exact amount of fabric required, minimising waste and errors.

Fabric Consumption Tables and Standards:

o Many garment manufacturers use fabric consumption tables and industry standards to estimate
fabric requirements. These tables are based on garment type, size, and style and provide a
quick reference for manufacturers to estimate fabric usage.

Prototyping and Sampling:
o Creating a sample garment or prototype allows manufacturers to test the actual fabric

consumption in real-world conditions. Once a prototype is created, the exact amount of fabric
used can be measured and adjusted for future production runs.

eDespite all efforts to
optimize fabric usage,
waste is inevitable due
to pattern placement
inefficiencies, fabric
defects, and cutting
errors. Manufacturers
strive to minimize waste
through efficient pattern
placement and by
purchasing fabric with
fewer defects.

eGrading patterns for
different sizes often
results in discrepancies
in fabric consumption
across a size range. For
example, larger sizes
may disproportionately
increase fabric
requirements, and
manufacturers need to
ensure accurate sizing
increments to avoid
over- or under-
purchasing materials.

Fig. 8.2.8: Challenges in Fabric Consumption Calculation

*As mentioned earlier,
fabric shrinkage after
washing is a critical
consideration in fabric
consumption
calculations. This
requires manufacturers
to account for the
possibility of shrinkage
during the production
process to ensure that
garments maintain their
intended fit and size.

o Fabric consumption calculation is an essential part of garment production, involving various
factors such as design complexity, fabric width, pattern placement, and fabric type. Accurate
fabric consumption calculations help optimise material use, reduce waste, and control
production costs. By employing manual methods, CAD software, or fabric consumption tables,
manufacturers can ensure that the correct amount of fabric is purchased and used efficiently.
Understanding and addressing challenges such as fabric defects, shrinkage, and size variations
is crucial for maintaining quality and efficiency throughout the production process.
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— 8.2.2 Process of Finalising Patterns

Finalising patterns is a critical step in garment production, ensuring that all design elements, changes,
and modifications are accurately incorporated before mass production begins. This stage is where the
pattern maker, designers, and other stakeholders finalise the details of the pattern, making sure it
aligns with the specifications, is practical for assembly, and adheres to quality standards. Incorporating
all necessary changes—whether design alterations, fabric considerations, or size adjustments—into the
final pattern ensures that the production process proceeds smoothly, with minimal revisions required
during manufacturing.

Fig. 8.2.9: Patterns in garment production

The finalised pattern is an essential reference for cutting and assembling garments, serving as the
blueprint for the entire production process. This process not only involves reviewing and adjusting the
design elements but also making sure that all technical and functional aspects, such as grain lines, seam
allowances, and fit, are correct. Patterns that are finalised thoroughly prevent issues during garment
assembly and contribute to the garment’s final quality.

Step 1:

Feedback
Collection

Initial Pattern

Identifying

Issues

Creation

¢ The process starts
with the creation of
an initial pattern,
either based on a
design sketch or a
sample garment. The
pattern is drafted
using basic
measurements and
design specifications.

e The first iteration of
the pattern is
reviewed by key
stakeholders,
including the designer,
pattern maker,
production team, and
sometimes sample
makers. Feedback is
gathered regarding fit,
design accuracy, fabric
suitability, and
functionality.

Fig. 8.2.10: Review and Analysis of Preliminary Patterns

e Common issues at this
stage may include
inaccurate fit,
incorrect grain line
orientation,
unnecessary fullness
or tightness in specific
areas, and poor drape
due to fabric choice.
These issues need to
be addressed before
finalising the pattern.




Pattern Master — Apparel

Step 2:
Fit Adjustments Design Changes - :
Grain Line and Fabric
* Based on feedback *Any design changes— Considerations
from the first samp]e such as the addition or
removal of pockets,
or prototype, the leats, or dgsi 7 fnes— eThe grain line must be
pattern may undergo (USRS, ElN ;
. are incorporated into carefully reviewed,
C}Ta?_iges }:o Impigve the pattern at this especially after fit
the fit. T Bigell stage. This ensures that modlﬁca‘gonS, to ensure
include adjusting the the final pattern that fabric stretch and
bust, waist, and hip represents the exact drape will behave as
measurements or design specifications as expected. The fabric
altering sleeve intended by the choice may also affect
lengths, shoulder designer. how changes are
seams. or necklines incorporated into the
’ : pattern.
Fig. 8.2.11: Modifying the Pattern Based on Feedback
Step 3:

Measurements
and Size
Variations

Grain Lines and Labeling and

Seam Allowances

Pattern Piece
Orientation

and Notches Marking

eFinalizing the seam
allowances,
notches, and other
markings is crucial.
Seam allowances
must be consistent,
and notches
(indicating where
pieces should be
joined) need to be
clearly marked.

eEach pattern piece
must be aligned
with the correct
grain lines
(lengthwise,
crosswise, or bias),
ensuring the fabric
will behave as
expected once
sewn. This is

eFor graded patterns
(patterns adjusted
to different sizes), it
is essential to check
the accuracy of size
increments. Size
charts or standard
grading methods
should be applied to
ensure that pattern
pieces correspond
with the correct size

eEach pattern piece
should be clearly
labelled with
information such as
the pattern piece
number, size, and
fabric type. All
necessary markings,
including darts,
pleats, and buttons,
should also be
added to the final

especially important
when working with
different types of
fabric (e.g., stretchy
fabrics need to
follow the grain line
carefully for
accurate fit).

and shape. pattern.

Fig. 8.2.12: Incorporating Production Specifications
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Step 4:

Step 5:

Step 6:

Making a Final

Evaluation of Fit
and Aesthetics

Quality Checks

Sample

e A final sample
garment is created
using the finalised
pattern, incorporating
all changes. This
garment is made from
the actual fabric or a
similar substitute to
check for any fit or
design issues.

e The sample garment is
closely examined to
ensure it meets the
desired fit, aesthetics,
and functionality.
Adjustments may still
be required based on
how the fabric
behaves in the final
garment, and further
changes to the pattern
can be made if
necessary.

Fig. 8.2.13: Conducting a Fit Test with Finalised Patterns

Approval from Key

Stakeholders

¢ Once the final sample
has been evaluated
and all adjustments
have been made, the
pattern is presented
for final approval from
the designer,
production team, and
other stakeholders.

Final Pattern
Printing

e After approval, the
pattern is printed or
digitized for
production use. At this
stage, all necessary
markings, size
specifications, and
sewing instructions
are clearly noted.

Fig. 8.2.14: Final Approval and Final Pattern Documentation

Fabric Cutting and Marker Making

e Throughout the fitting
process, quality
control is essential.
Checking for
symmetry,
consistency, and
overall garment
quality ensures that
the pattern will yield a
product that meets
industry standards.

Tech Pack
Integration

The final pattern is
also incorporated into
the tech pack, which
includes all relevant
garment production
details (e.g., fabric
specifications,
stitching guidelines,
and measurement
charts).

e With the finalised pattern in hand, the fabric cutting process can begin. A marker
(a diagram showing the layout of pattern pieces on the fabric) is created to ensure
optimal use of fabric and minimize waste.

Mass Production

¢ The finalised pattern is now ready for mass production. Each garment piece will be
cut according to this pattern, and the manufacturing process begins.

Fig. 8.2.15: Production Readiness
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Time Constraints: The process of making multiple revisions and
ensuring perfect fit may be time-consuming, especially if
significant design changes are required.

Communication: Miscommunication between the design, pattern making,
and production teams can lead to discrepancies in the final pattern.
Therefore, clear and continuous communication throughout the process is
essential.

Fabric Limitations: In some cases, fabric constraints may require modifications
to the pattern (e.g., fabric shrinkage, limited availability, or fabric stretch),
which may require additional adjustments to the fit or design.

Fig. 8.2.16: Challenges in Finalising Patterns

— 8.2.3 Patterns by Cross-checking

Analysing patterns by cross-checking them with developed products is a crucial step in the garment
manufacturing process. This step ensures that the pattern will translate into a functional, high-
quality product when produced on a larger scale. By comparing the pattern with the final garment,
manufacturers can detect discrepancies, evaluate the garment’s fit, and ensure that all design elements
are accurate. This step helps refine the design, adjust pattern specifications, and prevent issues during

mass production, saving both time and resources.
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Fig. 8.2.17: Cross-checking Patterns

Cross-checking patterns with the final product is an iterative process that involves a close examination
of the fit, design features, and overall construction. Discrepancies between the pattern and the final
garment may lead to problems such as poor fit, design flaws, or fabric waste, which can negatively
impact production costs and quality. Accurate analysis during this stage ensures that the final product
meets the intended aesthetic, functional, and structural standards.
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Step 1:
o After a pattern is developed, a sample garment is created to
Prototype serve as the prototype for the final product. The sample
. -< garment is made using the pattern in its current form, allowing
Creation designers and pattern makers to evaluate how the pattern

translates into a wearable garment.

¢ The sample garment is tested for fit on a model or fit
mannequin. This test helps assess how the garment fits the
_< body and whether the pattern aligns with the expected
measurements and design elements. Any areas of discomfort
or ill fit, such as tight seams, misaligned darts, or excessive
fabric in certain areas, are noted for further modification.

Initial Fit Test

Fig. 8.2.18: Conducting Fit Tests with Sample Garments

Step 2:

Design Consistency

¢ The cross-checking process involves comparing the final garment with the original
design sketches or tech pack specifications. It is essential to ensure that all design
elements, such as necklines, waistlines, cuffs, pleats, and stitching details, are
consistent with the initial design. For example, if a pattern is meant to create a
pleated skirt, the pleats should fall precisely as indicated in the design and should
not be too wide or narrow.

Aesthetic Quality

e During this stage, the visual elements of the garment, such as silhouette and
proportions, are examined. Patterns should create a garment that aligns with the
intended aesthetic. If there are discrepancies, such as a sleeve that is too tight or a
hemline that doesn’t match the original concept, the pattern needs to be adjusted
accordingly.

Fig. 8.2.19: Evaluating Design Details

Step 3:

Wearability

e A pattern may look good on paper but may not provide the desired comfort and
flexibility once it is made into a garment. Testing for ease of movement, comfort,
and practicality is crucial. The final product should provide sufficient ease (extra
space to allow for movement) in areas like the armholes, waist, and chest, which
are typically more fitted.

Pattern Adjustments

e Common adjustments include adding or removing ease, altering armhole or
necklines for comfort, or modifying the fit around areas such as the waist or hips.
Patterns may also need to be modified based on fabric behaviour, as different
fabric types will react differently when sewn and worn.

Fig. 8.2.20: Adjusting the Pattern for Functional Fit
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Step 4:
* The final step in the cross-checking process is to compare
Pattern-to- the pattern pieces with the actual garment. This comparison
ensures that the dimensions, measurements, and design
PrOdUCt. < features are correct. If the pattern is too small, too large, or
Comparison misaligned, it must be revised to ensure it matches the
developed product.
—
B Any discrepancies observed during the comparison are
Pattern adjusted by modifying the pattern. This may involve grading
. the pattern (adjusting sizes), adding or removing seam
Real'gnment allowances, or refining certain elements like darts, pleats, or
waistbands.

N~
Fig. 8.2.21: Comparing the Pattern with the Final Product

Step 5:

eAfter successfully cross-checking the pattern with the
developed product, manufacturers ensure that the
. pattern can be used in mass production without
Mass Production complications. Potential issues that arise during the
Considerations sample testing phase, such as fabric wastage or issues
with complex designs, are noted and resolved before
the pattern is approved for large-scale production.

e Cross-checking patterns ensures that fabric waste

is minimized and that the garment is designed to
Efficiency and Waste be produced efficiently in large quantities.
Minimization Reducing waste helps lower production costs,
which is critical in competitive manufacturing
environments.

Fig. 8.2.22: Identifying Potential Issues for Mass Production

Step 6:

Final Approval

e Once the pattern has been cross-checked, revised, and tested, it is finalized. All
pattern modifications are documented, and the final pattern is recorded in the
technical specifications. This includes any changes to measurements, design
features, or construction techniques.

Tech Pack Integration

e The finalized pattern and any revisions are integrated into the tech pack, which
includes all necessary production details, such as measurements, fabric
specifications, stitching instructions, and any other relevant data for mass
production.

Fig. 8.2.23: Finalisation and Documentation
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Fabric Behaviour

Variability Fit Variability Time Constraints

e Different fabrics e Ensuring consistent fit ¢ The time needed to

behave differently across different sizes is cross-check and revise

when cut and sewn. A challenging. Patterns patterns can be a

pattern that works must be graded challenge, especially

perfectly with one correctly to ensure when multiple

fabric might not work they fit different body iterations are required

well with another, types while before the pattern is

especially when maintaining the approved for

fabrics have different design’s integrity. production.

drape, stretch, or

weight.

Fig. 8.2.24: Challenges in Cross-Checking Patterns with Developed Products

— 8.2.4 Quality and Accuracy of Patterns

The quality and accuracy of patterns play a pivotal role in the overall success of garment production.
A well-designed pattern ensures that the garment will fit correctly, maintain its shape over time, and
meet the aesthetic and functional requirements specified by designers. Patterns are the foundation
of the production process, and precision directly influences the efficiency of manufacturing and the
quality of the final product. Therefore, assessing the quality and accuracy of patterns involves examining
their alignment with design specifications, fit, and the intended production methods. Patterns that
are accurate and high-quality reduce waste, save time, and ultimately contribute to higher product
quality, while poorly executed patterns can lead to production delays, costly errors, and customer
dissatisfaction.

ART OF PATTERN MAKING

Fig. 8.2.25: Quality and accuracy of patterns

Accurate patterns are particularly essential in the context of mass production, where consistency
across multiple garments is key. The process of pattern assessment includes evaluating the pattern's fit,
measurements, usability, compatibility with fabric, and adherence to design details. This assessment
process also considers the ability of the pattern to perform well during various stages of production,
from cutting to stitching.
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Measuring Pattern Accuracy

e Standardised Measurements: One of the primary ways to assess pattern quality is to ensure
that all pattern pieces meet standardised measurement guidelines. These measurements
should align with established size charts and the intended fit for different sizes. For instance,
the bust, waist, and hip measurements should be checked against standard sizing charts to
confirm they are accurate.

e Fit Testing: Fit testing plays a critical role in ensuring the pattern's accuracy. A garment sample
is sewn from the pattern and tried on a fit model or mannequin. Any discrepancies in fit, such as
too tight or too loose areas, must be noted and corrected. The fit should align with the intended
garment style, whether it is relaxed, fitted, or tailored.

Assessing Pattern Balance and Proportions

e Symmetry and Alignment: Patterns must be symmetrical and proportionate. Inaccurate
proportions can result in garments that are unbalanced, such as sleeves that are too short or
hemlines that are uneven. Patterns should be checked to ensure that all pieces (such as bodice,
sleeves, and pants) align properly when sewn together. This involves ensuring that the centre
back and front lines, as well as other important reference points like the armholes, are correctly
positioned.

e Pattern Notches and Markings: Notches, grain lines, and other markings on the pattern are
essential for ensuring accurate assembly. The accuracy of these marks directly affects how well
the garment will fit together during the sewing process. For example, the alignment of notches
helps to ensure that side seams and sleeve seams align properly. These markings must be clear
and correctly placed on all pattern pieces.

Checking Pattern Fit Across Sizes

e Grading Consistency: In garment production, patterns need to be graded to fit various sizes.
The grading process involves proportionally increasing or decreasing measurements while
maintaining the integrity of the pattern design. The accuracy of the grading is crucial for
ensuring that the garment fits well across different body types. Patterns should be checked for
grading consistency across sizes to avoid fitting problems in larger or smaller sizes.

e Fit Across Different Body Shapes: A good quality pattern should not only fit well on a generic
size model but also accommodate different body types and shapes. For example, a well-graded
pattern will account for varying bust, waist, and hip ratios in women'’s sizes or accommodate
different shoulder widths in men’s clothing.

Evaluating the Fabric’s Interaction with the Pattern

e Fabric Compatibility: The accuracy of the pattern should also be assessed in relation to
the fabric that will be used in the garment. Patterns may need to be adjusted based on the
properties of the fabric, such as its stretch, drape, or weight. For example, a pattern designed
for a structured fabric like denim may need modifications when used with a lightweight, flowy
fabric like chiffon. Evaluating how the pattern behaves with different fabrics ensures that the
final garment will fit and drape as intended.

e Pattern Adjustments for Fabric Stretch: Some patterns need to be adapted based on the
stretchability of the fabric. For instance, patterns for knit fabrics often require adjustments for
ease and fit, especially around areas like the chest and waist. The pattern should be evaluated
for its suitability for the intended fabric type.

Checking for Design Consistency

e Design Features Verification: All design elements, such as pleats, cuffs, collars, and necklines,
should be verified to ensure they are accurately represented on the pattern. Any discrepancies

between the pattern and the final design sketch must be corrected before proceeding to the
production stage.
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Construction Details: Patterns should clearly indicate construction details such as seam
allowances, fold lines, and stitching lines. The accuracy of these details ensures that the garment
can be assembled efficiently without requiring alterations during production.

6. Conducting a Pattern Review and Testing Process

Sample Production: Once the pattern has been reviewed for accuracy, a sample garment is
produced and evaluated. This sample is crucial for identifying any flaws in the pattern before
it goes into mass production. Once the sample garment is created, it is tested for durability,
comfort, and aesthetic appeal.

Iterative Review and Adjustment: It is common for patterns to go through several iterations
before final approval. Based on sample testing results, modifications may be made to improve
fit, design, or construction details. A pattern review involves a thorough evaluation by pattern
makers, designers, and garment technologists.

7. Pattern Validation for Mass Production

Final Validation: Before a pattern can be used in mass production, it must undergo final
validation. This involves confirming that the pattern is accurate, aligns with the design, and will
produce a consistent product in large quantities. Once validated, the pattern is integrated into
the production process with the necessary tech pack documentation.

Quality Control Checks: In mass production, quality control checks should be conducted
regularly to ensure that the patterns used on the production line maintain their accuracy and
consistency. This ensures that every garment produced will meet the same quality standards.
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Participants will understand how to explain various pattern changes and modifications in garment
design.

They will learn to label and document patterns accurately for better communication and tracking.
The unit covers how to finalise pattern details while including fabric consumption data.
Learners will analyse and interpret graded patterns for various sizes suitable for mass production.

Participants will assess whether graded patterns meet specific technical and production
requirements.

They will also be able to calculate fabric consumption, finalise modified patterns, and evaluate their
quality and accuracy.
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— Exercise

Multiple-choice Question:

1. What does pattern modification primarily involve?
a. Changing the fabric colour b. Adjusting design shapes and sizes

¢. Washing the fabric d. Adding price tags

2. Why is pattern labelling important?
a. To make the garment more expensive

b. To improve fabric texture
c. To ensure clear documentation and communication

d. To reduce sewing time

3. What is the purpose of grading patterns?
a. To change the fabric type b. To add labels

c. To create patterns for different sizes d. To make embroidery

4. Fabric consumption data helps in the following:
a. Deciding on the colour of the garment b. Estimating how much fabric is needed

¢. Reducing stitching errors d. Making patterns colourful

5. What is checked while assessing the quality of patterns?
a. The colour of the garment b. The fashion trend

c. The accuracy and final fit d. The store location

Descriptive Questions:

1. Explain why modifying a pattern is important in garment production.
Describe the role of pattern labelling and documentation.

How do you calculate fabric consumption for a finished garment?
What steps are involved in finalising a pattern after making changes?

vk W

Why is it necessary to cross-check patterns with developed products?
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— Notes

Scan the QR codes or click on the link to watch the related videos

https://youtu.be/29ghHn6BxYk?si=X8uH1laFenxdZALO https://youtu.be/V_0qYvidaEk?si=gtTsvwY65mXIh73E

Labelling and Notching Patterns Pattern Grading

https://youtu.be/uvOphUzWKH4?si=MdWHdCW_WSNfyWv-

Fabric Consumption Calculation Method



https://youtu.be/29qhHn6BxYk?si=X8uH11aFenxdZAL0
https://youtu.be/V_0qYvi4aEk?si=gtTsvvY65mXIh73E
https://youtu.be/a5tzTrttwZE?si=GNYv_SVwTA6T8kpv 
https://youtu.be/uvOphUzWKH4?si=MdWHdCW_WSNfyWv-
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— Key Learning Outcomes | ¢

By the end of this module, the participants will be able to:

=

Explain the safe handling of tools and equipment used in pattern making.
Identify hazards related to damage to organisational assets and records.
Describe health and safety signage and their meanings.

List different workplace hazards, including fire risks.

Illustrate safe handling techniques for tools like cutters, scissors, and shears.
Assess workplace processes for potential risks and threats.

Participate in mock drills and evacuation procedures.

Demonstrate basic first aid, firefighting, and emergency response skills.

L oo N R WN

Perform basic CPR techniques effectively.
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UNIT 9.1: Tools, Equipment, and Hazard Management

— Unit Objectives | ©

By the end of this unit, the participants will be able to:

1. Explain safe handling practices for pattern-making tools and equipment.
Describe workplace hazards and methods for protecting organisational assets.
Discuss the importance of complying with health and safety signage.

Illustrate fire safety measures and general workplace hazard protocols.

vk W

Analyse risk and threat assessment techniques in work processes.

_9.1.1 safe Handling Practices for Pattern-Making Tools
and Equipment

Pattern-makingtoolsand equipmentare essential for creating accurate patternsthat formthe foundation
of garment production. These tools, such as rotary cutters, rulers, scissors, and drafting machines, are
often sharp and can be hazardous if not handled properly. Ensuring safe handling practices not only
prevents accidents and injuries but also preserves the longevity and precision of the tools.

K
15

Fig. 9.1.1: Pattern-making tools and equipment

Given the importance of these tools in the production process, maintaining safety protocols is crucial for
both the well-being of workers and the quality of the final product. This involves educating individuals
on correct usage, proper storage, and maintenance of pattern-making tools, as well as adhering to
workplace safety regulations. Safe handling practices should be ingrained in the daily operations of any
garment manufacturing facility, fostering a productive and safe working environment.

1. Use of Personal Protective Equipment (PPE)

e Gloves: Pattern-making tools, such as rotary cutters and scissors, can be sharp and pose a
cutting risk. Wearing cut-resistant gloves provides protection from accidental nicks and cuts
while handling these tools. Gloves are especially important when handling rotary cutters, as
they are capable of causing deep cuts.

&
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Fig. 9.1.2: Gloves

e Safety Glasses: If using cutting tools like rotary cutters or electric cutting machines, safety
glasses should be worn to protect the eyes from potential debris or flying particles that may be
produced during cutting.

Fig. 9.1.3: Safety Glasses

e Aprons and Workwear: Wearing aprons made of durable materials can protect the body from
accidental scratches, cuts, or injury, especially when using sharp instruments in close proximity.

i

Fig. 9.1.4: Aprons and Workwear

2. Proper Handling of Cutting Tools

e Rotary Cutters: Rotary cutters are commonly used in pattern-making for their precision. To
ensure safety, rotary cutters should be equipped with safety features like retractable blades or
blade covers. When not in use, the cutter should be stored with the blade retracted. Always cut
in the direction of the material to avoid injury to the hand.
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Fig. 9.1.5: Rotary cutters

e Scissors and Shears: Scissors and shears should be used with care to avoid unintentional
cuts. The blades must be kept sharp for clean cuts, but any dull scissors should be promptly
sharpened. When not in use, scissors should be stored securely, away from the edge of the
workbench.

SCISSOR SHEAR

Fig. 9.1.6: Scissors and Shears

e Cutting Mats: Cutting mats are essential for protecting both the surface of the workbench and
the cutting tools. When using rotary cutters, it is important to place the fabric on a cutting mat
to ensure a clean cut and to prevent damage to the tool's blade. After use, ensure that the
cutting mat is free from obstructions and is not damaged, as this can impact the precision of
the cuts.

Fig. 9.1.7: Cutting Mats

3. Safe Storage and Organisation

e Designated Tool Storage: All pattern-making tools, especially sharp ones, should be stored in
a designated and organised space. Using tool racks, cabinets, or drawers with proper dividers
helps keep tools safe and easily accessible. Sharp tools like scissors, rotary cutters, and needles
should be kept in protective covers or containers when not in use.
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Fig. 9.1.8: Designated Tool Storage

Blade Safety: Blades should never be left exposed. For example, rotary cutters should have
blade covers or be stored with the blade retracted. Scissors should be kept in protective sleeves
when stored. In addition, cutting tools should never be left unattended on the workbench.

4. Regular Maintenance of Tools

Blade Maintenance: Regular maintenance of pattern-making tools is crucial for both safety and
longevity. Dull or damaged blades increase the risk of accidents and lead to poor cutting results.
Blades should be regularly inspected, cleaned, sharpened, or replaced when necessary.

Cleaning: Tools such as rulers, measuring tapes, and cutting mats should be kept clean and free
from debris, which can affect their accuracy and usability. Cleaning cutting tools can be done by
wiping them with a soft cloth to remove dust and fabric particles. Rulers should be kept free of
adhesive residue to ensure precision in measurements.

5. Training and Awareness

Proper Training: All workers involved in pattern-making should be adequately trained on the
proper use and maintenance of pattern-making tools and equipment. This training should
include instructions on how to safely operate and store tools, as well as how to avoid common
accidents like cuts or punctures.

Safety Protocols: Regular safety briefings and updates should be conducted to ensure that
workers are aware of any new safety protocols or guidelines. It's also crucial to ensure that
workers know how to report accidents or unsafe conditions.

6. Workplace Safety Regulations

Adhering to Regulations: Manufacturers should ensure that all safety procedures comply
with local workplace safety regulations. These regulations are designed to ensure the health
and safety of workers while handling tools and equipment. Adhering to safety protocols also
reduces the risk of workplace accidents and liabilities.

Emergency Procedures: Workers should be trained in emergency procedures, including the
location of first aid kits and the steps to take in case of an injury. In addition, fire extinguishers
and emergency exits should be clearly marked and easily accessible in the work area.

Use of Personal Protective Equipment (PPE):
o Wear cut-resistant gloves when handling rotary cutters, scissors, and other sharp tools.

o Use safety glasses to protect the eyes from flying debris, especially when cutting with
electric or rotary cutters.

o Aprons can protect the body from scratches and cuts during pattern-making.
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e Proper Handling of Cutting Tools:

o Rotary cutters should have retractable blades or blade covers for safety. Always store with
the blade retracted.

o Scissors and shears should be kept sharp and used carefully. Dull tools should be sharpened
immediately.

o Use cutting mats to protect the workspace and cutting tools, ensuring clean cuts and
avoiding blade damage.

e Safe Storage and Organisation:
o Storesharptoolsin designated, organised spaces such as tool racks or cabinets with dividers.
o Keep cutting tools covered or in protective cases to avoid accidental injuries.
o Ensure blades are never left exposed to minimise the risk of injury.
e Regular Maintenance of Tools:
o Inspect and maintain blades regularly, sharpening or replacing them as necessary.
o Clean tools and equipment regularly to ensure optimal performance and accuracy.

o Keep rulers and measuring tapes free from dirt and adhesive to maintain precise
measurements.

e Training and Awareness:
o Provide proper training for workers on the safe use and handling of pattern-making tools.
o Regularly conduct safety briefings to ensure compliance with safety protocols.
o Workers should know how to report unsafe conditions and accidents.
e Workplace Safety Regulations:
o Ensure compliance with local safety regulations and workplace safety standards.

o Provide clear emergency procedures and ensure first aid kits and fire extinguishers are
easily accessible.

Safe handling practices for pattern-making tools and equipment are vital to ensure both the safety
of workers and the quality of the final product. By following proper safety protocols, using personal
protective equipment, maintaining tools regularly, and ensuring safe storage, manufacturers can
create a safe working environment and produce high-quality garments. Moreover, fostering a culture
of safety through training and awareness will help minimise accidents and improve overall productivity
in pattern-making processes.

~9.1.2 Workplace Hazards and Methods for
Protecting Organisational Assets

In any manufacturing environment, including garment production, workplace hazards pose significant
risks to employee safety, productivity, and the protection of organisational assets. These hazards can
range from physical risks like machinery accidents to environmental concerns such as exposure to
hazardous chemicals.

Addressing these hazards requires an integrated approach that combines risk assessment, employee
training, and the implementation of safety protocols to safeguard the workforce and protect
organisational assets. Proper identification and management of workplace hazards are key to reducing
accidents, ensuring business continuity, and preserving the company’s resources and reputation.
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Types of Workplace Hazards

1. Physical Hazards: These include machinery malfunctions, sharp tools, and heavy lifting that can
cause injury or accidents on the production floor. For example, workers might face cuts from rotary
cutters or injuries from operating sewing machines improperly.

2. Chemical Hazards: Garment production sometimes involves the use of chemicals in dyeing,
finishing, or cleaning processes. Exposure to these chemicals can cause skin burns, respiratory
issues, or long-term health conditions.

3. Ergonomic Hazards: Workers in pattern-making and garment production may suffer from Repetitive
Strain Injuries (RSIs) or Musculoskeletal Disorders (MSDs) due to long hours of standing or repetitive
motions like cutting and stitching.

Fig. 9.1.9: Maintaining proper posture when working

4. Environmental Hazards: Excessive noise, poor lighting, and inadequate ventilation can negatively
impact employee health. These environmental factors can lead to stress, fatigue, and even hearing
loss over time.

Fig. 9.1.10: Environmental Hazards
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Employee Training:
Regular safety
training for
employees helps
them understand
the potential risks
associated with
their tasks and how
to mitigate them.
This includes the
safe operation of
machinery, correct
posture to avoid
ergonomic injuries,
and proper handling
of chemicals.

Regular Inspections:
Conducting
frequent safety
inspections ensures
that all equipment is
functioning
properly, reducing
the risk of
machinery
breakdowns that
could result in costly
repairs or
downtime.

Fig. 9.1.11: Methods for Protecting Organisational Assets

Safety Protocols
and PPE:
Implementing clear
safety protocols and
ensuring employees
are equipped with
proper personal
protective
equipment (PPE)
such as gloves,
goggles, and aprons
can significantly
reduce the
likelihood of
accidents.

Hazardous
Materials
Management:
Proper storage and
handling procedures
for chemicals can
prevent
contamination and
accidental exposure.
This includes the
use of safety data
sheets (SDS) and
controlled
environments for
chemical storage.

Physical Hazards: Machinery malfunctions, sharp tools, and lifting heavy items can lead to serious

injuries.

Chemical Hazards: Exposure to dyes, solvents, and cleaning chemicals can cause skin burns or

respiratory issues.

Ergonomic Hazards: Repetitive tasks like sewing and cutting can lead to musculoskeletal problems

and RSI.

Environmental Hazards: Poor lighting, noise, and ventilation can negatively affect employee well-

being.

Fig. 9.1.12: Protection Methods
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precautions.

Types of Health and Safety Signage

—9.1.3 Complying with Health and Safety Signage

Health and safety signage plays an essential role in maintaining a safe and compliant workplace. These
signs provide clear, visual guidance on safety protocols, hazards, and emergency procedures, helping
workers navigate their environment safely. In garment production and pattern-making facilities, health
and safety signs are vital for reducing the risk of accidents and ensuring that workers follow necessary

Properly adhering to and understanding health and safety signage can not only protect employees
but also help organisations comply with local and international safety regulations, preventing legal
repercussions and enhancing workplace productivity.

1. Warning Signs: These alert workers to potential hazards, such as slippery floors, hot surfaces, or
exposed electrical equipment. Clear, visible warning signs are essential in avoiding accidents.

D Danger
A Elwlrlcamk risk Compressed gas
& Danger @ Caution
High voltage Mind the step
Da ‘ Caution
é Tor;;?:’ ﬂ Mind }':ur head
Danger Caution
Harmful fumes Slippery surface
@ Danger _@ Caulion
Fire risk Automatic door
Dangor
A Highly flammable & Caution
LPG
Highly flammable & Danger
Dan uti
& Fhmmah?ﬂlquld & CaHmOH

Fig. 9.1.13: Warning Signs

2. Prohibition Signs: Prohibition signs indicate actions or behaviours that are not allowed in certain
areas, such as smoking bans or restrictions on the use of certain equipment.

NO ENTRY TRy NO
pensows o || tereprones || CAMERAS
HIGH VOLTAGE
NO NAKED || NO SMOKING ||"™* ¥Cieour
FLAMES INTHIS AREA ||  imomsen

Fig. 9.1.14: Prohibition Signs
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3. Mandatory Signs: These signs specify actions that must be taken to ensure safety, such as wearing
protective clothing or using a specific safety protocol in certain areas.

MANDATORY SIGNS

©10

SAFET
GLASSES
FEQUIRED

HARD HAT
EECUIEED

CLOTHING Fi:l?.::ﬁ'ﬁ
SEQUIRED

Fig. 9.1.15: Mandatory Signs

4. Emergency Signs: Emergency signs indicate the location of safety equipment (e.g., fire extinguishers,
first aid kits) or emergency exits. In case of fire or other emergencies, these signs guide workers to
safety.

SAFETY SIGNS AND SYMBOLS

Fig. 9.1.16: Emergency Signs
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Legal Compliance: Adherence to safety
signhage is required by occupational health and
safety laws. Non-compliance could result in
fines or legal action from regulatory bodies.

Prevention of Accidents: Increased Awareness: Signage
Complying with signage reinforces the importance of
reduces the |ik§|ih00d of Importance health and safety, keeping.it at the
workplace accidents by forefront of employees' minds and

ensuring that employees are encouraging a safety-conscious
aware of hazards and the culture.

correct procedures to follow.

Emergency Preparedness: Health and safety signage,
particularly emergency signs, prepare workers for quick
and effective responses during emergencies, such as
fires, chemical spills, or injuries.

Fig. 9.1.17: Importance of Complying with Health and Safety Signage

e Warning Signs: Alert workers to potential dangers (e.g., exposed electrical wiring, hot surfaces).
e Prohibition Signs: Indicate restricted actions, such as no smoking or restricted use of equipment.

e Mandatory Signs: Specify required actions, such as wearing protective gear or following certain
safety protocols.

e Emergency Signs: Guide workers to emergency exits, first aid kits, and fire safety equipment.

Importance:

e Accident Prevention: Reduces the likelihood of workplace injuries by increasing awareness of
hazards.

e Legal Compliance: Ensures that the organisation complies with regulatory safety requirements.

e Increased Awareness: Keeps safety protocols visible and at the top of workers' minds.

e Emergency Preparedness: Guides employees during emergencies, ensuring swift and effective
action.

_9.1.4 Fire Safety Measures and General Workplace
Hazard Protocols

Fire safety and hazard protocols are critical components of any workplace, especially in high-risk
industries like garment production, where flammable materials such as fabric, threads, and chemicals
may be present. Implementing proper fire safety measures and hazard protocols can significantly
reduce the risk of fire accidents and mitigate the impact of other workplace hazards.

Fire safety involves not only prevention but also preparedness for quick response in case of an
emergency. By adhering to strict fire safety guidelines and general hazard protocols, businesses can
protect both their employees and valuable assets while ensuring operational continuity.
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Fire Detection and Fire Extinguishers

and Blankets

Evacuation Flammable
Procedures Material Storage

oClear evacuation eFlammable

Alarm Systems

eInstalling smoke *Fire extinguishers

detectors, heat
sensors, and
alarm systems
helps detect fires
early, providing
time for workers
to evacuate and
emergency
services to
respond
promptly.

Fig. 9.1.18: Fire Safety Measures

should be placed
in easily
accessible areas,
particularly near
high-risk zones.
Workers should
be trained in their
correct use. Fire
blankets should
be available for
small fires or to
assist in
smothering
flames.

routes should be
mapped out, and
emergency exits
should be
unobstructed.
Fire drills must be
conducted
regularly to
familiarize
employees with
evacuation
procedures.

materials such as
solvents and
chemicals must
be stored in
designated, well-
ventilated areas,
away from heat
sources, and in
accordance with
safety
regulations.

Routine
Inspections

eConducting regular safety inspections helps identify hazards such
as faulty wiring, unsafe machinery, or hazardous chemicals,
ensuring that potential risks are managed proactively.

Employee

L) regularly.
Training

*All employees must be trained in hazard identification, emergency procedures,
and the proper use of safety equipment. This training should be refreshed

Personal
Protective
Equipment

eAppropriate PPE, such as flame-resistant clothing, gloves, and eye protection,
should be provided to workers, especially those working in high-risk areas.

(PPE)

Fig. 9.1.19: General Workplace Hazard Protocols

e Fire Detection and Alarm Systems: Install smoke detectors and alarms for early fire detection.

e Fire Extinguishers and Blankets: Keep extinguishers and blankets near high-risk areas and ensure
employees are trained to use them.
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e Evacuation Procedures: Clearly marked evacuation routes and regular fire drills help ensure a fast
and safe evacuation.

e Flammable Material Storage: Store flammable materials in proper containers, away from heat
sources, and follow safety guidelines.

General Hazard Protocols:

e Routine Inspections: Identify hazards and address them before they cause accidents.
e Employee Training: Provide regular hazard awareness training to ensure employees are equipped
to handle emergencies.

e PPE: Provide appropriate PPE to protect workers from hazards, including flames, chemicals, and
debris.

9.1.5 Risk and Threat Assessment Techniques in

Work Processes

Risk and threat assessment techniques are essential for identifying potential dangers in the workplace
and implementing strategies to mitigate them. These assessments involve evaluating both internal and
external factors that could threaten the safety of workers, the integrity of equipment, or the quality of
the final product.

In industries like garment production, where multiple risks exist, effective threat assessment and risk
management are crucial to ensuring a safe and productive working environment. By identifying and
addressing risks early, businesses can reduce downtime, improve employee safety, and prevent costly
accidents.

Risk Assessment Techniques

1. Hazard Identification: The first step in any risk assessment is identifying potential hazards. This
includes reviewing the work environment, machinery, materials, and processes to identify any risks
that could result in injury, fire, or property damage.

2. Risk Analysis: Once hazards are identified, each is analysed in terms of its potential impact and
likelihood. This is often done using a risk matrix, which classifies risks as low, medium, or high based
on severity and likelihood.

3. Control Measures: After assessing risks, businesses can implement control measures to reduce
or eliminate the threat. These might include redesigning workflows, using safety equipment, and
instituting safe work practices.

4. Monitoring and Review: Regularly reviewing risk assessments ensures that new risks are identified
and that control measures are adjusted to meet evolving threats.
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Threat Assessment Techniques

1. Scenario Planning: Assessing potential threats involves planning for different scenarios, such
as natural disasters, workplace accidents, or supply chain disruptions, and developing response
strategies for each.

2. Employee Involvement: Involving employees in threat assessments can provide valuable insights
from those who work on the ground and are most familiar with the risks associated with their tasks.

3. Threat Mitigation: For each identified threat, businesses should implement specific strategies to
reduce the potential for harm, such as strengthening security systems, implementing emergency
response plans, or improving communication during a crisis.
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UNIT 9.2: Emergency Response and First Aid Preparedness

— Unit Objectives |©

By the end of this unit, the participants will be able to:

Explain the safe and secure use of cutting tools like cutters, scissors, and shears.
Participate in mock drills and evacuation procedures.

Demonstrate basic first aid, firefighting, and emergency response techniques.
Apply first aid practices during workplace incidents.

Illustrate CPR and life-saving techniques.

AN A T o

Describe methods for preventing and managing equipment-related injuries.

—9.2.1 Safe and Secure Use of Cutting Tools

Cutting tools, such as cutters, scissors, and shears, are essential tools in various industries, includ-ing
garment production. These tools are used for cutting fabrics, threads, and other materials, but their
improper use can lead to accidents, injuries, or damage to the material.

MNeedle

Fig. 9.2.1: Safety measures for cutting tools

Ensuring the safe and secure use of these cutting tools is crucial for worker safety and productivity. By
following proper safety guidelines and maintenance procedures, businesses can minimise risks and
enhance the efficiency of their operations.

Safe and Secure Use of Cutting Tools

e Proper Handling and Grip: Always hold cutting tools with a firm, secure grip. Ensure that the tools
are ergonomically designed to reduce hand strain and avoid using tools that feel loose or uncom-
fortable. The tool should be held in a way that minimises the risk of slipping and causing injury.
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e Cutting Surface: Ensure that the cutting surface is stable, flat, and clear of debris. Using a cutting
mat or another protective surface can prevent the tool from damaging the work surface or causing
accidents.

e Tool Maintenance: Keep cutting tools sharp and properly maintained. Dull blades require more
force, increasing the risk of accidents. Regularly inspect and sharpen blades to ensure their effec-
tiveness and safety.

e Safe Storage: When not in use, cutting tools should be stored in a secure location where they are
out of the way of workers. Tools with exposed blades should be stored in protective sheaths or
cases.

e Correct Cutting Technique: Always cut away from the body and ensure your hands are clear of the
cutting path. Avoid using excessive force when cutting to prevent the tool from slipping.

9.2.2 Mock Drills and Evacuation Procedures

Participating in mock drills and evacuation procedures is an essential practice for ensuring work-place
safety. These drills prepare employees for potential emergencies, such as fires, natural dis-asters, or
other critical incidents.

By simulating real-life emergency situations, organisations can assess the preparedness of their staff
and ensure that evacuation procedures are well-understood. Regular mock drills can help re-duce
panic, ensure a timely response, and safeguard both employees and organisational assets.

Mock Drills and Evacuation Procedures

1. Evacuation Routes: Employees should be familiar with all evacuation routes and emergency exits.
These routes should be kept clear of obstacles, and workers should be aware of multiple escape
routes in case one is blocked.

2. Assembly Points: Designate safe assembly points away from the building where employees can
gather after evacuating. This ensures that everyone is accounted for and can be assessed for any
injuries or hazards.

3. Roles and Responsibilities: In a mock drill, certain employees should be assigned roles, such as
first-aid responders or team leaders, to ensure that procedures are followed smoothly. These roles
help maintain order during an actual emergency.

4. Simulated Emergencies: Mock drills should simulate different types of emergencies, including
fires, chemical spills, or electrical hazards, to ensure that employees can respond appropriately to
various scenarios.

5. Feedback and Improvement: After each mock drill, there should be a debriefing session where
employees can provide feedback on the process, and areas for improvement can be identified and
addressed.

e Evacuation Routes: Familiarise employees with clear, accessible evacuation routes.

e Assembly Points: Designate safe areas for employees to gather after evacuating.

e Roles and Responsibilities: Assign roles to employees to maintain order during an emergency.
e Simulated Emergencies: Conduct drills that simulate various emergency scenarios.

e Feedback and Improvement: Gather feedback to improve the effectiveness of evacuation
proce-dures.
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~9.2.3 Basic First Aid, Fire-Fighting, and
Emergency Response Techniques

Basic first aid, firefighting, and emergency response techniques are fundamental skills that can save
lives during workplace incidents. Employees should be trained in these techniques to ensure a quick
and effective response in case of accidents, injuries, or emergencies.

Hﬂlnhnﬁm

SOUEETE and hold the SWEEP from sids 1o side
al the base of the fire s rigger o discharge the ai the base of the fire
powider o agent

Fig. 9.2.2: PASS method of using fire extinguisher

By demonstrating proficiency in these areas, employees not only enhance their own safety but also
contribute to the safety of their colleagues. These skills ensure that workers are prepared for both
common and critical situations, promoting a culture of safety in the workplace.

CPR (Cardiopulmonary
Resuscitation)

Wound Care Burn Treatment

e |n cases of cardiac e Basic wound care e For minor burns, cool
arrest, CPR can restore involves cleaning the the affected area with
breathing and wound, stopping water, cover it with a
circulation until bleeding, and covering sterile bandage, and
emergency it with a sterile avoid popping blisters.
responders arrive. dressing. First aid kits For more severe
Employees should be should be easily burns, seek immediate
trained to recognize accessible, and medical help.
the signs of cardiac employees should
arrest and perform know how to use the
chest compressions supplies inside.

and rescue breathing.

Fig. 9.2.3: First Aid Techniques
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Use of Fire Extinguishers

e Employees should be trained to use fire extinguishers correctly, following the PASS
method (Pull, Aim, Squeeze, Sweep) to put out fires. Each type of fire (Class A, B,
C, etc.) requires specific extinguishing agents, and employees should know which
type to use in various situations.

Fire Safety Equipment

e Employees should be familiar with fire blankets, fire exits, and alarms. Fire safety
equipment should be easily accessible and regularly maintained.

Fig. 9.2.4: Fire-Fighting Techniques

¢ In the event of a fire or other emergency,

employees should be familiar with the
Evacuation Procedures evacuation plan, know the location of
emergency exits, and be prepared to assist
others in exiting the building safely.

e Effective communication is critical during

an emergency. Employees should know
Communication how to use the workplace communication
system (e.g., alarms, radios) to alert others
of the situation.

Fig. 9.2.5: Emergency Response Techniques

—9.2.4 First Aid Practices During Workplace Incidents

The ability to apply first aid practices during workplace incidents can make a significant difference in
the outcome of injuries and emergencies. Whether dealing with minor injuries like cuts and sprains or
more serious conditions like cardiac arrest or burns, knowing how to respond immedi-ately is crucial.
Workplace first aid training prepares employees to act quickly, stabilise the situa-tion, and ensure that
professional medical help is sought when necessary.
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6 ways to save a child's life

Unresponsive
1. Open the . 2. Check for normal .~ 3. If they're breathing
airway, tilthead = 4" | breathing forupto normally:
and lift chin 10 seconds / put them in the
recovery position

Unresponsive and not breathing normally
1. Give 5 rescue breaths, 2. Give 30 Chest 3. Call for help. Ask bystander
If unwilling or unable, just do compressions at a rate of to call 999 and find AED. If
chest compressions 100-120 per minute 5-6 cm alane, put phone on speaker

depth

Then give 2 breaths 4. Use the AED if avallable

Then 30:2

5. Keep going until help
arrives
Choking
1. See if they 2.1 they can't cough
can cough Give up to 5 firm back
blows between their
shoulder blades
P E
P\
TR || consciousness start CFR

Bleeding
Wear gloves if available 2. If the bleeding will not 3.Treat for shock if they are
1. Press firmly on wound stop call 999/112 for

feeling sick or dizzy

and maintain pressure emergency help

Anaphylaxis
1. Lie the casualty down and elevate their

legs (unless they are struggling to breathe
in which case sit them down)

Asthma

2.Help them administer 8

thelr adrenalin L i,
autoinjector ,—S’\? \ )

Sit up straight - try to keep calm. If you feel worse at any point OR you don't feel better

after 10 puffs call 999 for an ambulance.

2. Take one puff of your reliever inhaler
{usually blue) every 30-60 seconds
up to 10 puffs.

If the ambulance has not arrived after 10 minutes and your
symptoms are not improving, repeat step 2.

If your symptoms are no better after repeating step 2, and the
ambulance has still not arrived, contact 999 again immediately.

Impartant: Always follow their prescribed treatment plan. If
using MART, asthma attack care will be different.

Fig. 9.2.6: First aid practices
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eBefore

aid, assess the
scene for safety.

ongoing danger,
such as fire or
toxic exposure,
and check if the
injured person is
responsive.

administering first

Ensure there is no

eFor cuts and
abrasions, clean
the wound with
water and apply
pressure to stop
bleeding. Cover
the wound with a
sterile dressing to
prevent infection.

Fig. 9.2.7: Applying First Aid

Assess the Basic Wound Treating Sprains :
. . Cardiac Arrest
Situation Treatment or Fractures

eImmobilize the
injured area and
apply ice to
reduce swelling. If
a fracture is
suspected, do not
attempt to move
the person unless
necessary for
safety.

e Assess the Situation: Ensure the area is safe before offering first aid.
e  Wound Treatment: Clean, apply pressure, and dress the wound.

e Sprains/Fractures: Immobilise and apply ice to reduce swelling.

e Cardiac Arrest: Perform CPR until professional help arrives.

o|f the person is
unresponsive and
not breathing,
begin CPR
immediately and
continue until
emergency
services arrive.
Administer chest
compressions and
rescue breathing
as per the CPR
guidelines.

in urgent situations.

—9.2.5 CPR and Life-Saving Techniques

CPR (Cardiopulmonary Resuscitation) and life-saving techniques are crucial skills that can signifi-cantly
increase the chances of survival for someone experiencing a cardiac arrest or respiratory failure. CPR
helps maintain blood circulation and oxygen flow to vital organs until emergency ser-vices arrive. Life-
saving techniques, including the Heimlich manoeuvre for choking victims, are es-sential for saving lives

CPR:

Step-by-step

A aon wn haw 10 e & Ha

Ansmwy tha Nitgpicr
Pz BFsl orenn oo theie Paafoarrn Canpt
back on @ fivrm surlacs Clorrprmaicns
L T L Lo -
- — -
q‘uﬁmhﬂ '
G Canmpersssors
Buschi whghiEly soed W e pL :

Fig. 9.2.8: CPR
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Check Responsiveness: Before performing CPR, check if the
person is responsive by tapping and shouting. If there is no
response, immediately call for emergency help and begin
CPR.

Chest Compressions: Place your hands in the centre of the
chest, just below the breastbone, and push hard and fast
at a rate of 100-120 compressions per minute. Each
compression should be at least 2 inches deep.

Rescue Breathing: After 30 chest compressions, give two rescue
breaths by tilting the person’s head back, lifting the chin, and sealing
your mouth over theirs. Continue alternating between 30 chest
compressions and 2 rescue breaths until help arrives.

Fig. 9.2.10: CPR Techniques

/‘
Assess the e If the person is thkmg and unable to spgak or breathe,
Situati < perform the Heimlich maneuver by standing behind

rtuation them and placing your arms around their waist.

N~

/‘
Administer » Make a fist with one hand, place it above the navel, and
Abdominal < grasp it with the other hand. Perform quick, upward
Thrusts thrusts until the object is expelled.

N

Fig. 9.2.11: Heimlich Maneuver (Choking)

e CPR: Provide chest compressions and rescue breaths in a cycle to maintain circulation.
e Heimlich Maneuver: Perform abdominal thrusts to expel an object blocking the airway.
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~9.2.6 Methods for Preventing and Managing Equipment-
Related Injuries

Equipment-related injuries are common in workplaces where machinery, tools, and equipment are
frequently used. These injuries can range from minor cuts and abrasions to severe accidents, including
amputations or fatalities.

Removed guard

Fig. 9.2.12: Equipment-related injuries

Preventing and managing equipment-related injuries requires a combination of proper equipment
handling, regular maintenance, and safety protocols. By fostering a culture of safety and providing
adequate training, organisations can mitigate the risks associated with equipment use.

Employee Training: Ensure that all workers are properly trained in the use of
equipment. This includes understanding the operational procedures, maintenance
needs, and safety precautions associated with each tool or machine.

Safety Guards and Features: Equip machinery with safety guards and automatic shut-
off features to prevent accidental injuries. Workers should be trained to never bypass
or remove safety mechanisms.

Personal Protective Equipment (PPE): Provide appropriate PPE, such as gloves, safety
goggles, and protective clothing, depending on the type of equipment being used.
PPE acts as a barrier between workers and potential hazards.

Regular Maintenance: Maintain equipment regularly to ensure that it functions
properly and safely. Faulty or poorly maintained equipment can lead to accidents or
injuries.

Fig. 9.2.13: Preventing Equipment-Related Injuries
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e If an injury occurs, administer first aid immediately, whether it
involves cleaning a wound or applying pressure to stop
Ll LB bleeding.

¢ All equipment-related injuries should be reported to the management
and logged in the safety records. This helps identify trends and

Reportin . . .
P : implement corrective actions.

Incidents

e After an injury, investigate the root cause and determine whether
Investigation equipment failure, improper use, or lack of training was the
and contributing factor. Corrective measures should be implemented to

Corrective prevent future incidents.
Measures

Fig. 9.2.14: Managing Equipment-Related Injuries

e Employee Training: Ensure workers are trained on equipment usage, safety features, and mainte-
nance.

e Safety Guards/PPE: Equip machines with safety guards and provide PPE to protect workers.
e Maintenance: Regularly inspect and maintain equipment to prevent malfunctions.
e Immediate Response: Administer first aid and report injuries immediately.
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Participants will learn how to handle pattern-making tools and cutting equipment like scissors and
shears safely and securely.

They will be able to identify workplace hazards and implement methods to protect both them-
selves and organisational assets.

Emphasis is placed on understanding and following health and safety signage for effective work-
place safety compliance.

Learners will explore fire safety measures, mock drills, and evacuation protocols as part of hazard
management training.

They will practice basic emergency responses such as CPR, first aid, and the use of fire-fighting
equipment.

The unit also focuses on assessing risks and threats and on preventing and managing injuries relat-
ed to tools and equipment.
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]

— Exercise

Multiple-choice Question:

1. What is a safe way to use cutting tools in the workplace?
a. Leaving them open on the table

b. Storing them with blades exposed
¢. Using them with focus and storing them properly after use

d. Passing them to others blade-first

2. Why is it important to follow health and safety signage?
a. To decorate the workplace b. To avoid doing tasks

c. To ensure safety and avoid hazards d. To reduce productivity

3. What should be done during a fire drill?
a. Hide under the table b. Continue working as usual

c. Ignore the alarm d. Follow evacuation procedures

4. What is the purpose of risk and threat assessment?
a. To avoid work b. To plan a vacation

c. To identify and prevent potential hazards d. To organise documents

5. Which of the following is a part of basic first aid?
a. Ignoring minor injuries b. Applying pressure to stop bleeding

¢. Running away from the scene d. Waiting for others to respond

Descriptive Questions:

1. Describe how to safely handle pattern-making tools.

What are some common workplace hazards, and how can they be managed?
Explain the importance of participating in evacuation drills.

How can first aid be effectively applied during workplace incidents?

vk W

Discuss the steps involved in performing CPR.
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— Notes
Scan the QR codes or click on the link to watch the related videos
https://youtu.be/p_9h0Oqdw7507?si=tg3p727NODZExKuj https://youtu.be/2Q810SfKASc?si=oRxi8ie6tqneASPK
Personal Protective Equipment (PPE) Workplace Hazards

https://youtu.be/8YREVVM2n7g?si=2seyQE1LQaU9UgBu

Cardiopulmonary resuscitation (CPR)



https://youtu.be/p_9hOqdw75o?si=tg3p727N0DZExKuj
https://youtu.be/2Q810SfKASc?si=oRxi8ie6tqneASPK
https://youtu.be/a5tzTrttwZE?si=GNYv_SVwTA6T8kpv 
https://youtu.be/8YREVVM2n7g?si=2seyQE1LQaU9UgBu
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— Key Learning Outcomes | ¢

By the end of this module, the participants will be able to:

1.

vk W

Explain safe working practices for cleaning, maintenance, and handling of equipment and tools.
Describe the effects of contamination (e.g., machine oil, dirt) on product quality.

Identify different types of cleaning equipment, substances, and their appropriate use.
Illustrate the operation of machines used for layering, spreading, and cutting processes.

List maintenance procedures for tools and equipment and describe common faults with
rectifica-tion methods.

Explain effective communication methods with colleagues and supervisors, including reporting
procedures.

Describe company quality standards and the importance of maintaining accurate quality
records.

Demonstrate proper lifting, handling, and posture techniques to prevent injury.
Discuss methods for minimising wastage and safely disposing of waste in designated locations.
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UNIT 10.1: Workplace Safety and Maintenance

— Unit Objectives ©

By the end of this unit, the participants will be able to:

Explain safe practices for cleaning and maintaining equipment.

Describe the effects of contamination on products, such as machine oil and dirt.
List types of cleaning equipment, substances, and their specific uses.

Illustrate safe handling techniques for materials, tools, and equipment.
Demonstrate correct lifting and handling procedures.

Identify and rectify common equipment faults effectively.

Perform running maintenance of tools and machines within responsibility limits.
Follow cleaning schedules and outline limits of responsibility.

L o N U kW E

Ensure proper storage of cleaning equipment after use.

~10.1.1 safe Practices for Cleaning and
Maintaining Equipment

Cleaning and maintaining equipment are essential practices for ensuring that tools and machinery
function properly and safely. Regular cleaning and maintenance reduce the risk of equipment
breakdowns, increase longevity, and help maintain a safe working environment.

5 reasons
to maintain
your

E q u i p Men 't ;"-l‘.'-:.t e LR L praleek posr Pood

PIESEN YOaT WETTETY preleck pou e e FrEEE O DAOETHEE

Fig. 10.1.1: Cleaning and maintaining equipment requirements
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Safe practices for cleaning and maintaining equipment involve using the right tools, following safe-ty
protocols, and ensuring that employees are trained in proper handling and maintenance tech-niques.

Use Proper Cleaning Materials: Use
Turn Off and Disconnect: Always appropriate cleaning materials for each
ensure that equipment is turned off type of equipment. Avoid abrasive
and disconnected from any power cleaners that can damage sensitive
sources before cleaning to prevent parts. For example, use non-corrosive
accidental activation. wipes for electrical components and
soft cloths for delicate machinery.

Wear Protective Gear: Employees
should wear gloves, goggles, or other
protective equipment to protect
themselves from harmful chemicals,
sharp edges, or hot surfaces during the
cleaning process.

Regular Inspection: During cleaning, Proper Disposal of Waste: Dispose of
also inspect equipment for any signs of any waste materials, such as cleaning
wear, damage, or malfunction. Identify cloths, chemicals, or oil, following

any parts that may require repair or environmental regulations to prevent

replacement. contamination.

Fig. 10.1.2: Safe Practices for Cleaning Equipment

e Turn Off and Disconnect: Always ensure equipment is powered off before cleaning.
e Use Proper Materials: Choose suitable cleaning agents for specific machinery.

e Wear Protective Gear: Use gloves, goggles, or other safety equipment.

e Regular Inspection: Check for wear and damage during cleaning.

e Proper Waste Disposal: Dispose of cleaning waste responsibly.

—10.1.2 Effects of Contamination on Products

Contamination from substances like machine oil, dirt, or other foreign materials can severely affect the
quality of the finished products. Contaminants can cause defects, reduce the functionality of products,
and even render them unfit for sale or use.

Fig. 10.1.3: Contamination on finished products
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Understanding the effects of contamination on products helps prevent production issues and en-sure
that quality control standards are met.

Product Defects: Contaminants like machine oil, dust, and dirt can cause blemishes,
stains, or uneven finishes on products. For example, oil contamination can leave marks on
fabric or plastic parts, damaging the aesthetic quality of the product.

Decreased Product Functionality: Contaminants can affect the performance of the
product. For instance, machine oil on electronics or mechanical parts may interfere
with their functionality, leading to malfunction or wear.

Safety Concerns: In industries like food production or pharmaceuticals,
contamination can lead to health hazards, making the product unsafe for
consumers. Contaminants can compromise the integrity of safety features or the
product’s ability to perform its intended function.

Increased Costs: Contamination leads to production errors, requiring rework or disposal
of affected products. This results in increased costs for labour, materials, and potential
delays in delivery.

Fig. 10.1.4: Effects of Contamination

e Product Defects: Contaminants can cause visible marks, stains, or damage.

e Decreased Functionality: Contamination can interfere with the product's performance.

e Safety Risks: Contaminants can render products unsafe, especially in regulated industries.
e Increased Costs: Contaminated products lead to higher rework and disposal costs.

~ 10.1.3 Types of Cleaning Equipment, Substances, and
Their Specific Uses

Cleaning equipment and substances are essential in maintaining the hygiene and proper function-ing of
tools, machines, and workplace environments. Different types of cleaning substances and equipment

are used for specific tasks, each with its designated purpose to achieve efficient and safe cleaning.

Cleaning Brushes: These are
used for scrubbing surfaces to
remove dirt, dust, and grease.
They come in various sizes and

bristle strengths for different
applications, such as cleaning

intricate parts or large surfaces.

Vacuum Cleaners: Used to
clean floors, carpets, and hard-
to-reach areas. They are
particularly useful for removing
dust, debris, and small particles
from equipment or
workspaces.

Microfiber Cloths: These are
non-abrasive and ideal for
wiping down surfaces without
leaving residue. Microfiber
cloths are especially useful for
cleaning delicate or sensitive
equipment, such as screens or
lenses.
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Cleaning Solvents: These
substances, such as alcohol or Disinfectants: Used for
acetone, are used for removing sanitizing surfaces in food
grease, oil, and sticky residues. preparation or medical
They are often used for environments, disinfectants
cleaning machinery and tools eliminate harmful bacteria and
where standard water-based viruses.
cleaning is not sufficient.

Fig. 10.1.5: Cleaning Equipment and Substances

e Cleaning Brushes: Scrub surfaces to remove dirt, grease, and grime.

e Vacuum Cleaners: Remove dust and debris from floors and hard-to-reach areas.
e Microfiber Cloths: Non-abrasive, used for wiping delicate surfaces.

e (Cleaning Solvents: Remove grease, oil, and sticky residues.

e Disinfectants: Eliminate bacteria and viruses for sanitising surfaces.

~10.1.4 Safe Handling Techniques for Materials, Tools,
and Equipment

Safe handling of materials, tools, and equipment is essential to ensure the safety and well-being
of workers. Improper handling can lead to accidents, injuries, or damage to materials and tools. By
adopting proper handling techniques, workers can minimise risks and maintain a productive and safe
working environment.

e  Lifting and Carrying

eWhen lifting materials or equipment, always use proper lifting techniques, such as
bending at the knees rather than the back, and keep the load close to your body. This
reduces the strain on muscles and prevents injury.

mmw  Carrying Tools Safely

*When carrying tools, ensure that sharp or hazardous edges are pointing away from your
body. Carry tools in designated holders or pouches to avoid accidental injury.

e Tool Maintenance

eAlways use tools for their intended purpose and avoid using damaged or worn-out tools,
as this can increase the risk of accidents.

mmw  Workplace Organisation

eMaintain a clean and organized workspace. Tools and materials should be stored
properly to prevent tripping hazards or mishandling. Ensure that all equipment is within
easy reach to avoid unnecessary bending, stretching, or overexertion.

Fig. 10.1.6: Safe Handling Techniques
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e Lifting: Use proper techniques—bend at the knees and keep loads close to your body.

e Carrying Tools: Ensure sharp edges are pointed away from the body, and use tool pouches.

e Tool Maintenance: Only use tools for their designated purpose and maintain them regularly.

e Workspace Organisation: Keep the workspace tidy and ensure easy access to tools and materials.

—10.1.5 Correct Lifting and Handling Procedures

Lifting and handling procedures are critical to reducing the risk of musculoskeletal injuries. Proper lifting
techniques ensure that materials and equipment are moved efficiently and safely, prevent-ing injury to
the worker. Understanding the principles of correct lifting and handling is essential for maintaining a
healthy and productive workforce.

Assess the Load: Before lifting, assess the weight and size of the
load to determine if you need assistance or lifting aids. If the load is
too heavy, seek help or use mechanical lifting devices.

Position Your Body: Stand with feet shoulder-width apart, bend at
the knees, and keep your back straight. Lift the load using your legs,
not your back, to minimize strain.

Grip the Load Firmly: Ensure a firm grip on the object before lifting.
Avoid twisting your body when lifting; instead, pivot with your feet
if you need to change direction.

Use Lifting Aids: Where possible, use lifting aids like trolleys,
forklifts, or conveyors to reduce the physical strain of manual
handling.

Fig. 10.1.7: Correct Lifting Techniques

e Assess the Load: Determine if the load is too heavy and needs assistance or lifting aids.
e Body Position: Stand with a stable stance, bend your knees, and lift with your legs.

e Firm Grip: Ensure a solid grip and avoid twisting your body.

e Lifting Aids: Use mechanical aids when available to reduce strain.

—10.1.6 Rectification of Common Equipment Faults

Equipment faults are common in workplaces that rely on machines and tools. Identifying and recti-
fying faults promptly ensures that production is not interrupted and equipment continues to op-erate
efficiently. Regular monitoring, inspection, and maintenance are key to preventing and ad-dressing
common faults.

&
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Listen for Unusual Noises: Abnormal sounds from machines, such
as grinding, rattling, or squealing, can indicate issues such as worn
parts or lubrication problem:s.

Monitor Performance: Equipment that operates slowly or
inefficiently may have faults like clogged filters, low power, or
mechanical issues.

Visual Inspections: Regularly inspect machines for visible signs of
wear, damage, or overheating. Check for leaks, loose components,
or damaged wiring.

Use Diagnostic Tools: In some cases, diagnostic tools or error codes
can provide insight into specific faults within the equipment.

Fig. 10.1.8: Identifying Equipment Faults

Stop the Machine: Always turn off and disconnect machines before
attempting any repairs.

Replace Worn or Damaged Parts: Replace faulty components such
as belts, gears, or filters to restore equipment performance.

Lubricate Moving Parts: Apply appropriate lubricants to moving
parts to reduce friction and wear.

Seek Professional Help: For complex faults, consult a professional
technician or service provider to address the issue properly.

Fig. 10.1.9: Rectifying Equipment Faults

e Listen for Noises: Unusual sounds can indicate faults.

e Monitor Performance: Slow operation can point to underlying issues.
e Visual Inspections: Look for wear, leaks, or damage.

e Use Diagnostic Tools: Use tools to identify specific faults.

e Repair: Replace faulty parts and lubricate moving components.
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_10.1.7 Running Maintenance of Tools and Machines
Within Responsibility Limits

Running maintenance involves routine actions to ensure that equipment continues to function
properly. By performing regular maintenance within responsibility limits, workers can prevent major
breakdowns, extend the lifespan of tools and machines, and reduce downtime.

Lubrication: Regularly lubricate moving parts to prevent friction and wear. Ensure
that the right type of lubricant is used and applied in the correct amount.

Cleaning: Keep machines clean to prevent build-up of dust, dirt, and grease.
This can prevent overheating or clogging, especially in high-performance
equipment.

Tightening and Adjustments: Check and tighten any loose parts regularly.
Adjust components like belts, gears, or blades to ensure optimal
performance.

Inspection: Perform visual and functional checks to detect issues early before
they turn into significant faults. Check for overheating, vibration, or unusual
operation.

Fig. 10.1.10: Running Maintenance Tasks

e Lubrication: Regularly lubricate moving parts with the correct lubricants.
e Cleaning: Keep machines free of dirt and grease to avoid malfunctions.

e Tightening: Ensure all components are secure and adjust as needed.

e Inspection: Regularly check for potential problems like overheating.

~10.1.8 Cleaning Schedules and Outline Limits
of Responsibility

Following cleaning schedules and defining the limits of responsibility are essential practices in
maintaining a safe and hygienic work environment. By adhering to cleaning schedules, employees can
ensure that tools, machines, and workspaces remain in optimal condition.
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Routine Cleaning

Establish daily, weekly, and monthly cleaning schedules to ensure
that all equipment, tools, and work areas are cleaned regularly.

Assign Responsibilities

Clearly define roles and responsibilities for cleaning tasks. Assign
specific cleaning duties to individuals or teams based on their
roles.

Track and Document

Keep records of cleaning tasks and maintenance schedules to
track compliance and address any issues promptly.

Fig. 10.1.11: Cleaning Schedules

¢ Clearly define the tasks and
responsibilities of each worker. For
example, cleaning staff may be

Define Boundaries responsible for general cleanliness, while

machine operators are responsible for

cleaning parts they use.

¢ Specify when tasks need to be escalated
to higher-level maintenance staff or
supervisors if the issue is beyond a
worker’s responsibility.

Fig. 10.1.12: Limits of Responsibility

e Routine Cleaning: Set daily, weekly, and monthly schedules for cleaning tasks.

e Assign Responsibilities: Delegate cleaning duties to the appropriate individuals.
e Track Tasks: Keep records of cleaning and maintenance tasks.

e Define Limits: Clearly outline responsibilities and escalation processes.

o
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—10.1.9 Proper Storage of Cleaning Equipment After Use ———

Proper storage of cleaning equipment is vital to prolonging its life and ensuring it is ready for use when
needed. Storing equipment correctly also prevents damage, ensures safety, and maintains an organised
workspace.

Clean Equipment After Use: Cleaning tools, such as brushes and
cloths, should be cleaned and dried after use to prevent the build-
up of bacteria or mould.

Store in Designated Areas: Store cleaning equipment in designated
areas, such as cabinets or storage rooms, to keep them organized
and easily accessible.

Avoid Hazardous Storage: Do not store cleaning chemicals near food
or other materials that can be contaminated by hazardous
substances. Ensure that chemical storage follows relevant regulations.

Check Condition: Regularly check the condition of cleaning
equipment to ensure it is in good working order and replace
damaged or worn-out items.

Fig. 10.1.13: Proper Storage of Cleaning Equipment

e Clean Equipment: Clean and dry tools after use to prevent contamination.

e Designated Storage: Store equipment in specific areas to maintain order.

e Avoid Hazardous Storage: Store chemicals safely and away from food or sensitive materials.
e Check Condition: Regularly inspect cleaning equipment for damage.
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UNIT 10.2: Tools, Machines, and Processes

L] L] Ll /
— Unit Objectives |©
By the end of this unit, the participants will be able to:

Explain the machines used for layering and spreading processes.

List markers and tools required for marking.

Describe types of cutting machines, including scissors, straight knife, band knife, and laser cutting.
Illustrate maintenance procedures for tools and equipment.

Demonstrate correct use of cleaning equipment and methods.

AN A T o

Analyse strategies for minimising wastage and ensuring safe waste disposal.

10.2.1 Machines Used for Layering and
[ Spreading Processes

Layering and spreading are crucial processes in garment production that ensure the fabric is laid out
efficiently for pattern cutting. Layering refers to the process of placing multiple fabric layers on top of
each other while spreading refers to the uniform distribution of fabric layers across a large cutting table.
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Fig. 10.2.1: Spreading process

Both processes require specialised machinery to improve accuracy, speed, and efficiency in mass-
production environments. This explanation will focus on the different machines used in layering and
spreading, their functions, and how they contribute to the overall garment manufacturing process.

o
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Machines for Layering and Spreading

1. Fabric Spreading Machines
Fabric spreading machines are used to lay fabric onto cutting tables in a uniform manner. These
machines work by spreading fabric layers one over the other in a consistent pattern, ensuring that
there is no tension or wrinkles in the fabric.

Types of Fabric Spreading Machines

e Manual Spreaders: These require operators to manually control the movement of the fabric
across the table. The operator uses a roller system to spread the fabric. Although less efficient,
manual spreaders are still common in small-scale production environments.

Fig. 10.2.2: Manual Spreaders

e Automatic Spreaders: These machines use motors to spread fabric evenly across a cutting
table. They typically come with computerised controls that adjust the speed and tension of the
fabric to ensure even layers. Automatic spreaders increase speed and precision, making them
ideal for large-scale production.

Fig. 10.2.3: Automatic Spreaders

e Multi-Ply Spreaders: These machines can spread multiple layers of fabric simultaneously. They
are used when large quantities of fabric need to be prepared for cutting. Multi-ply spreaders
are typi-cally used in high-volume garment production, reducing the time required for fabric
handling.
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Fig. 10.2.4: Multi-ply Spreaders

2. Llay-up Machines

Lay-up machines are used to lay multiple layers of fabric on top of each other for the purpose of
cutting patterns. These machines help to create the necessary number of fabric layers for each
garment size or order. Lay-up machines can be designed to handle specific fabric types and thick-
nesses.

Types of Lay-up Machines

e Roller Lay-up Machines: These machines use a rotating roller to pull fabric from the roll and lay
it down on the cutting table. They are ideal for handling lightweight fabrics and are commonly
used in the garment industry.

Fig. 10.2.5: Roller Lay-up Machines

e Chain Lay-up Machines: These machines use a chain system to move fabric across the table in
a consistent and even manner. They can handle heavier fabrics and are often used for larger
pro-duction runs.
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Fig. 10.2.6: Chain Lay-up Machines

Spreading Tables

Spreading tables are large surfaces where fabric is placed during the spreading process. These ta-
bles are often equipped with a variety of mechanisms to aid in fabric handling and tension control.
Spreading tables are commonly used in combination with both manual and automatic spreading
machines.

Fig. 10.2.7: Spreading Table

Key Features of Spreading Tables
e Tension Control: Spreading tables are equipped with tension controls that help to maintain the
appropriate fabric stretch and prevent wrinkles.

e Material Feeding Systems: Some spreading tables have material feeding systems that guide the
fabric onto the table, helping to automate the process and ensure uniformity.

e Support Rollers: These tables are often fitted with support rollers that help to move the fabric
smoothly without causing any distortion in the fabric layers.

Cutting Tables with Lay-up Functions

Some advanced cutting tables come with integrated lay-up systems that combine both spreading

and cutting functions. These machines help to optimise the workflow by combining the fabric

spreading and cutting processes into one streamlined operation.
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Fig. 10.2.8: Cutting Table

Key Features of Cutting Tables with Lay-up Functions

e Computerised Controls: These tables often come with automated systems that allow operators
to control the spreading and cutting processes from a single console.

e Precision Cutting: These tables are designed to ensure that fabric is spread accurately, allowing
for precise pattern cutting.

e Multi-layer Capabilities: These tables can spread multiple layers of fabric at once and cut
multiple pieces simultaneously, improving efficiency in mass production.

Machines used for layering and spreading play a vital role in ensuring that fabric is evenly distribut-ed
and properly prepared for pattern cutting. The use of manual and automatic spreading ma-chines,
lay-up machines, spreading tables, and cutting tables with integrated functions significantly enhances
the efficiency and precision of garment production. By automating and streamlining these processes,
manufacturers can reduce errors, increase productivity, and ensure that the fab-ric is laid out in the
most optimal way for the cutting process.

10.2.2 Markers and Tools Required for Marking in
[ Garment Production

Marking is an essential step in garment production, where patterns are transferred onto fabric to
ensure accurate cutting and stitching. This process involves transferring pattern shapes, notches, grain
lines, sizes, and other critical details onto fabric layers. The accuracy of marking directly influ-ences the
quality of the final product, making the choice of markers and tools crucial in ensuring precision and
efficiency. This section will outline the various markers and tools commonly used in garment production
for marking purposes.

Markers and Tools Required for Marking

1. Marking Tools for Fabric

These tools are specifically designed to apply markings onto fabric without causing damage or
permanent alterations to the material.
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e Tailor’s Chalk

Fig. 10.2.9: Tailor’s Chalk

o Usage: Tailor's chalk is one of the most common tools used for marking fabric. It comes in
different shapes, such as triangular blocks or wheels, and can be easily wiped off the fabric
after use.

o Applications: It is primarily used for drawing straight lines, notches, and other pattern
details on fabric.

o Advantages: Easy to remove, available in various colours (white, yellow, or blue), and
suitable for both light and dark fabrics.

e Fabric Marking Pen/Pencil

Fig. 10.2.10: Fabric Marking Pen/Pencil

o Usage: Marking pens and pencils are used for more precise, fine-line markings. Some pens
have erasable ink that can be wiped away or vanish after a short time.

o Applications: They are ideal for detailing work like marking pattern notches, sewing lines,
or grain-lines on fabric.

o Advantages: Offers clear markings, ideal for fine and intricate details, and some varieties
are wa-ter-erasable, making them convenient for delicate fabrics.
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e Chaco Liner (Chalk Wheel)

Fig. 10.2.11: Chaco Liner (Chalk Wheel)

o Usage: This tool is a wheel that dispenses a thin line of chalk as it rolls across the fabric. It is
useful for marking large sections or for quickly marking curves.

o Applications: Commonly used for marking straight or curved lines on the fabric, especially
on pat-terns where precision is required.

o Advantages: It provides clean lines, is easy to use, and can remove markings with a brush
or fabric cleaner.

Fig. 10.2.12: Marking Thread (Basting Thread)

o Usage: This is a temporary marking thread used to stitch markers onto fabric. It is used to
tempo-rarily hold pieces of fabric together or indicate seam lines.

o Applications: Frequently used to mark where to cut or sew fabric, ensuring precise
alignment dur-ing garment construction.

o Advantages: It can be removed after the stitching process is complete, making it ideal for
tempo-rary marking.
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2. Marking Tools for Pattern Placement
These tools assist in aligning the patterns on fabric accurately and ensuring the right placement
be-fore cutting.

e Pattern Weights

Fig. 10.2.13: Pattern Weights

o Usage: Pattern weights are placed on top of the fabric to prevent patterns from shifting
during the marking process.

o Applications: They are commonly used for marking patterns and cutting fabric when pattern
pins are not suitable (e.g., on delicate or slippery fabrics).

o Advantages: Provide even pressure on the fabric, ensuring accurate placement without
causing distortion.

e Pattern Pins

Fig. 10.2.14: Pattern Pins

o Usage: These pins are used to secure pattern pieces to the fabric before marking or cutting.
They help prevent the pattern from shifting during the marking process.

o Applications: Typically used in conjunction with other marking tools to ensure that the
pattern is securely in place.

o Advantages: Easy to use, available in different sizes, and suitable for a variety of fabrics.
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e Fabric Weights (Magnetic)

Fig. 10.2.15: Fabric Weights (Magnetic)

o Usage: Magnetic fabric weights are used to hold the fabric and pattern in place without the
need for pins. The magnets hold the weights securely on the fabric.
o Applications: Used in more advanced garment-making, especially for fabrics that can easily
be damaged by pins.
o Advantages: Convenient, prevents pinholes in delicate fabrics, and offers a steady, secure
place-ment.
3. Specialised Marking Tools for Advanced Fabric Handling

e Laser Marker

Fig. 10.2.16: Laser Marker

o Usage: A laser marker is used in high-precision garment manufacturing, using a laser beam
to mark exact measurements or cutting lines on fabric.

o Applications: Commonly used in mass production and automated systems to mark large
guantities of fabric layers simultaneously.

o Advantages: Extremely precise, can be used on fabrics where traditional markers might not
work, and reduces human error.
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e Automatic Fabric Marking Machines

Fig. 10.2.17: Automatic Fabric Marking Machines

o Usage: These are automated systems designed to mark fabric quickly and with high
precision. They can use a variety of marking methods, including inkjet printing and laser
marking.

o Applications: Used in large-scale garment manufacturing to mark multiple fabric layers
simultane-ously, ensuring uniformity and accuracy.

o Advantages: Speeds up the marking process, reduces the need for manual labour, and
provides consistency across large batches of fabric.

4. Measuring and Alignment Tools
These tools assist in ensuring that the fabric is correctly measured and aligned for marking.

o Rulers and Yardsticks
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Fig. 10.2.18: Rulers and Yardsticks

o Usage: Straight rulers and yardsticks are used to measure fabric and ensure precise, straight
lines are drawn during the marking process.

o Applications: Primarily used for measuring the length of fabric or for drawing straight lines
be-tween markings.

o Advantages: Easy to use, offers accurate measurement, and is ideal for marking straight
lines.
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e French Curve

Fig. 10.2.19: French Curve

o Usage: A French curve is a tool with multiple curved edges used to create smooth curves for
arm-holes, necklines, or other rounded areas.

o Applications: Commonly used for designing patterns and transferring curves onto fabric
when marking intricate or curved pattern shapes.

o Advantages: Provides consistent, smooth curves, which are often necessary for garment
pattern shaping.

Accurate marking is vital for successful garment production, and a wide array of markers and tools is
used to ensure precision and efficiency in this process. Tools such as tailor’s chalk, fabric marking pens,
and specialised marking machines contribute to the overall quality of the garment by ensur-ing proper
alignment of patterns, notches, and other essential details. Using the appropriate tools for each fabric
type and marking purpose helps streamline the production process, minimises er-rors, and leads to the
successful creation of garments that meet design specifications.

—10.2.3 Types of Cutting Machines in Garment Production ——

Cutting is a critical process in garment manufacturing, where precision and efficiency are para-mount
to producing high-quality products. Different types of cutting machines are employed de-pending
on the fabric type, the complexity of the design, and the production scale. These ma-chines ensure
accurate, consistent, and efficient cutting, which contributes significantly to reduc-ing material waste,
improving productivity, and maintaining high-quality standards. In garment production, the choice of
cutting equipment—from manual tools like scissors to advanced ma-chines like laser cutters—depends
on the specific requirements of the fabric and design. This sec-tion will describe various types of cutting
machines used in the garment industry, highlighting their functions, applications, and advantages.
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Types of Cutting Machines

1. Scissors

Fig. 10.2.20: Scissors

e Usage: Scissors are one of the most basic and widely used cutting tools in garment production,
par-ticularly in small-scale or detail-oriented tasks.

e Applications: Primarily used for cutting small or intricate sections of fabric, trimming threads,
or cutting smaller pattern pieces. They are also employed to cut lightweight fabrics in small
quantities.

e Advantages:
o Simple and easy to use.
o lIdeal for cutting small or curved sections of fabric.
o Offers high precision for small-scale tasks.

e Limitations:
o Not suitable for mass production or large quantities of fabric.
o This can lead to fatigue in high-volume settings.

2. Straight Knife Cutting Machine

Fig. 10.2.21: Straight Knife Cutting Machine

e Usage: The straight knife cutting machine is a motorised device designed for cutting through
fabric layers with a vertical knife. The knife moves up and down, cutting through the fabric in a
straight motion.

e Applications: Commonly used in medium-scale garment manufacturing to cut multiple layers
of fabric at once. It is particularly suitable for straight lines and can handle most fabric types,
including woven and knitted fabrics.

e Advantages:
o Efficient for cutting multiple layers of fabric simultaneously.
o It provides a clean cut and reduces fabric fraying.
o Allows for faster production compared to manual methods.
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e Limitations:
o Less effective for cutting complex or curved shapes.

o It may not be suitable for very delicate fabrics, as the knife's motion can cause fabric dis-
tortion.

3. Band Knife Cutting Machine
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Fig. 10.2.22: Band Knife Cutting Machine

e Usage: The band knife cutting machine uses a continuous, flexible blade (the band) to cut
through fabric. The blade moves in a continuous loop, enabling precise cutting through multiple
fabric lay-ers.

e Applications: Used in large-scale garment manufacturing, particularly for cutting more complex
shapes, curves, and detailed patterns. It is especially useful for cutting through fabrics such as
fleece, denim, and lightweight synthetics.

e Advantages:
o Highly versatile, capable of cutting both straight and curved lines.
o Suitable for complex pattern shapes and layered fabric.
o Faster and more efficient than manual cutting methods.
e Limitations:
o Requires skilled operators to ensure proper cutting.
o Potential for fabric stretching or distortion if not used correctly.
4. Laser Cutting Machine

Fig. 10.2.23: Laser Cutting Machine

e Usage: Laser cutting machines use a focused laser beam to melt, burn, or vaporise fabric,
produc-ing highly accurate and intricate cuts. This method is particularly effective for cutting
synthetic fab-rics and materials that are difficult to cut using conventional machines.
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e Applications: Used in high-precision garment production, particularly for cutting complex
patterns and intricate details or for mass production of uniform cuts. Laser cutting is commonly
used for cut-ting fabrics like polyester, nylon, and acrylic, as well as for decorative elements
such as lace pat-terns and intricate designs.

e Advantages:
o Extremely precise and can cut very intricate designs with minimal effort.
o Reduces fabric fraying, as the laser seals the edges as it cuts.
o Highly efficient for mass production and automated cutting processes.
e Limitations:
o Expensive initial setup cost.
o Limited to synthetic fabrics, as natural fibres may not perform as well with laser cutting.
o Requires regular maintenance of the laser machine.
5. Other Cutting Machines
Apart from the ones mentioned above, there are also other cutting machines designed for specific
purposes in garment production, such as:

e Rotary Cutting Machines: These machines use rotary blades to cut through fabric, often used
for cutting curved lines or designs.
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Fig. 10.2.24: Rotary Cutting Machines

e Die Cutting Machines: These machines use steel dies to cut fabric into specific shapes, which
are useful for mass production where uniform shapes are needed.

Fig. 10.2.25: Die Cutting Machines

Choosing the appropriate cutting machine is essential for optimising the garment production pro-cess,
balancing speed, precision, and fabric type. While scissors and straight knife cutting machines are more
suitable for smaller-scale production or basic cutting tasks, the band knife and laser cut-ting machines
offer higher efficiency and precision, making them ideal for mass production and in-tricate patterns.
The advancements in cutting technology continue to enhance the garment indus-try’s ability to meet
production demands while maintaining high standards of accuracy and fabric integrity.
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10.2.4 Maintenance Procedures for Tools and Equipment in

Garment Production

Proper maintenance of tools and equipment is crucial in the garment production process, as it en-sures
the longevity, efficiency, and reliability of the machinery. Regular maintenance reduces the likelihood
of equipment breakdowns, improves the quality of the final product, and enhances worker safety.
Without proper maintenance, the risk of operational downtime increases, leading to higher costs and
production delays. This section will illustrate key maintenance procedures for tools and equipment,
focusing on the importance of keeping cutting tools, stitching machines, and other essential devices in
optimal working condition. Effective maintenance practices not only en-sure smooth production but
also reduce the risk of injury or accidents in the workplace.

Maintenance Procedures for Tools and Equipment

1. Regular Cleaning of Equipment
e Procedure:

o Clean machines and tools regularly to remove dust, fabric residue, oil, and debris that can
affect performance.

o Use soft cloths, brushes, or air blowers to clean machines like sewing machines, cutting
tools, and presses.

o Ensure that components like blades and needles are free from rust, dust, or fabric buildup.
e |mportance:
o Prevents machine malfunction due to blockages or the build-up of debris.

o Maintains smooth operation, reduces wear and tear, and increases the accuracy of cuts or
stitches.

o Increases the lifespan of machines and reduces the need for frequent repairs.

e Example: For cutting tools like shears, regular cleaning ensures sharp edges are maintained,
providing cleaner cuts and reducing fabric distortion.

2. Lubrication of Moving Parts
e Procedure:

o Lubricate all moving parts of the machinery, including gears, spindles, and blades, with the
recommended oils or greases.

o Ensure proper application by following the manufacturer's guidelines and using the correct
type of lubricant to avoid over- or under-lubrication.

o Regularly inspect oil levels and replace lubricants as necessary.
e |mportance:
o Reduces friction between moving parts, preventing excessive wear and tear.
o Helps maintain the machine’s speed, precision, and overall operational efficiency.
o Prevents overheating or jamming of components.

e Example: For sewing machines, applying lubricant to the shuttle mechanism ensures smooth
stitching, preventing thread breakage or skipping stitches.

3. Regular Inspection and Calibration
e Procedure:

o Conduct regular inspections of all machinery to check for loose parts, frayed wires, worn-
out components, or misalignment.
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o Calibrate machines regularly, especially those used for precision tasks, such as cutting ma-
chines and patterning devices, to maintain accuracy.

o Check for any signs of wear, especially on vital components like blades, needles, and con-
veyor belts.

e Importance:
o lIdentifies potential issues before they lead to machine failure or production delays.

o Ensures machines operate within the specified tolerances, improving the overall quality of
the products.

o Prevents unnecessary breakdowns and extends the machine’s operational life.

e Example: A sewing machine's needle alignment should be checked regularly to ensure even
stitch-ing and avoid misalignment, which could affect the finished garment.

Replacement of Worn or Damaged Parts
e Procedure:

o Identify and replace parts that are subject to wear and tear, such as needles, blades, belts,
or motors, at the earliest signs of damage.

Keep a stock of commonly used replacement parts to avoid delays in production.

Follow proper manufacturer instructions when replacing parts to ensure compatibility and
safety.

e Importance:

o Replacing damaged components before, as they ensures continuous operation without
costly downtime.

o Helps maintain product quality by preventing defects that could arise from using damaged
tools.

e Example: Regularly replacing worn-out sewing needles ensures that stitches are consistent and
the fabric is not damaged during the stitching process.

Ensuring Proper Storage
e Procedure:

o Storetools and equipment in a clean, dry, and organised environment to protect them from
damage, rust, or contamination.

o Use toolboxes or designated storage areas for small equipment and tools to keep them
protected when not in use.

o Store machinery in areas free from excessive moisture or extreme temperatures.
e |mportance:
o Proper storage prevents unnecessary damage or degradation of tools and equipment.

o Ensures easy access to tools when needed, reducing time spent searching for equipment
and minimising production downtime.

e Example: Storing fabric-cutting scissors in a designated, dry area prevents them from rusting or
losing sharpness, ensuring they remain effective for precise cutting.

Record Keeping and Maintenance Logs
e Procedure:

o Keep detailed records of maintenance activities, including cleaning, lubricating, calibrating,
and replacing parts.

o Maintain a log that tracks each machine’s service history, including dates of maintenance,
parts replaced, and any issues encountered.

o Use ascheduled maintenance calendar to ensure that regular tasks are performed on time.
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e |mportance:

o Provides a history of maintenance, helping identify patterns of wear or recurring issues that
need attention.

o Ensures compliance with industry standards and safety regulations.
o Helps plan for preventive maintenance and budget for replacements or repairs.

e Example: A detailed maintenance log for a cutting machine can help pinpoint when specific
parts might need to be replaced, avoiding surprise breakdowns during production.

7. Training and Safety Protocols
e Procedure:
o Train employees on the proper handling, maintenance, and operation of equipment.

o Educate workers about safety measures and emergency procedures to follow if equip-ment
malfunctions or breaks down.

o Regularly update training programs to incorporate new technologies or changes in safety
protocols.

e |mportance:
o Ensures that employees are equipped to handle and maintain equipment safely and effi-
ciently.
o Reduces the risk of accidents, injuries, or damage to machinery caused by improper han-
dling or lack of knowledge.

o Promotes a culture of safety within the workplace, increasing overall productivity.

e Example: Training employees on the proper use of a band knife cutting machine can reduce
acci-dents and ensure better performance and safety.

Regular maintenance of tools and equipment is essential for ensuring the efficiency, safety, and
longevity of machineryin garment production. Implementing effective maintenance procedures, such as
cleaning, lubrication, and inspection, not only helps avoid unexpected breakdowns but also guarantees
a high standard of production quality. Proper storage, record-keeping, and employee training further
enhance the effectiveness of these procedures. By following these maintenance protocols, garment
manufacturers can significantly reduce costs, increase operational uptime, and maintain a safe working
environment.

—10.2.5 Correct Use of Cleaning Equipment and Methods

In garment production and any industrial setting, cleanliness is crucial for maintaining a safe, effi-
cient, and high-quality working environment. The correct use of cleaning equipment and methods is
essential to prevent contamination of materials, ensure equipment longevity, and maintain the health
and safety of workers. Improper cleaning procedures can lead to machine malfunctions, product
defects, or workplace accidents. This section outlines the best practices for using various cleaning tools,
techniques, and methods to maintain equipment and production areas. By demon-strating proper
cleaning techniques, companies can reduce downtime, increase production effi-ciency, and ensure
products meet quality standards.
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Correct Use of Cleaning Equipment and Methods

1. Use of Cleaning Equipment
e Vacuum Cleaners (for Industrial Areas):

Fig. 10.2.26: Vacuum Cleaners (for Industrial Areas)

o Procedure: Use industrial vacuum cleaners with HEPA filters to remove dust, fabric scraps,
and lint from workstations and machinery. Always ensure the vacuum cleaner is suited for
the type of debris you're cleaning.

o Importance: Prevents dust and debris build-up, which can damage machines or lead to
fabric contamination. It is particularly important to use the correct filter to avoid spreading
dust into the air.

o Example: In garment production areas, vacuuming floors and sewing machines regularly
helps avoid needle blockages or malfunctions due to dust accumulation.

e Compressed Air Guns:

Fig. 10.2.27: Compressed Air Guns

o Procedure: Use compressed air guns to blow dust and fibres out of hard-to-reach machine
parts. Always aim the nozzle at the specific area needing cleaning and avoid excessive
pressure that could damage delicate components.

o Importance: Keeps the intricate parts of machines, such as sewing mechanisms and cut-
ters, free from lint and fabric buildup.

o Example: Use compressed air to clean the tension discs of sewing machines to maintain
even stitch quality.
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e Cloths and Brushes:

Fig. 10.2.28: Cloths and Brushes

o Procedure: Use soft, lint-free cloths or brushes to wipe down surfaces and clean delicate
tools. Avoid abrasive cloths that could scratch surfaces or damage equipment.

o Importance: Ensures sensitive parts, such as sewing machine heads, are cleaned without
causing damage.

o Example: After each production shift, use a soft cloth to clean the needle plate of the sew-
ing machine to prevent any fabric remnants from interfering with the next job.

2. Correct Cleaning Methods
e Washing and Sanitising Equipment:

Fig. 10.2.29: Washing and Sanitising Equipment

o Procedure: Wash cleaning tools (cloths, brushes, etc.) regularly with suitable detergents
and sanitisers. This helps to remove contaminants like oils, dirt, or other residues.

o Importance: Prevents the transfer of contaminants between cleaning sessions, ensuring
that cleaning tools do not contribute to contamination of materials or machinery.

o Example: If cleaning cloths are used to wipe down fabric cutting tables, they should be
washed to remove oils or lint that could affect the next cut.
¢ Routine Cleaning of Machines:
o Procedure: Follow the manufacturer’s cleaning guidelines to maintain machines such as
sewing machines, cutting tools, or presses. Use appropriate cleaning agents and lubricants
for each type of equipment.
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Importance: Ensures that machines function smoothly and are free from any dirt or oil that
could impair their functionality or compromise the quality of the garments.

Example: Clean the feed dogs and needle bar of sewing machines regularly to prevent the
fabric from jamming or stitching quality from deteriorating.

Spot Cleaning of Work Areas:

[e]

Procedure: Regularly clean and disinfect workstations and shared spaces. Sweep or vacu-
um debris from floors, desks, and surrounding areas.

Importance: Helps maintain a tidy workspace, reducing the risk of accidents such as trip-
ping over stray materials or contamination of fabric.

Example: In a garment factory, ensuring that tables, chairs, and floors are cleaned daily to
prevent fabric contamination during handling or cutting.

3. Safe Handling of Cleaning Equipment

Proper Use of Cleaning Agents:

[e]

Procedure: Select the right cleaning agents for different surfaces, such as non-abrasive
cleaners for sensitive machine parts. Follow the manufacturer’s recommendations for the
correct amount and method of application.

Importance: Prevents damage to equipment and fabric, as certain harsh chemicals or in-
correct cleaning methods could cause parts to corrode or fabrics to degrade.

Example: Use a mild detergent solution to clean fabric-cutting machines instead of harsh
industrial cleaners that might leave residues harmful to fabrics.

Safe Handling of Cleaning Tools:

(o]

Procedure: Handle all cleaning tools with care, ensuring that sharp objects (e.g., cleaning
knives or blades) are stored safely and used with appropriate protective equipment (e.g.,
gloves).

Importance: Prevents injuries from sharp objects and ensures that cleaning tools are used
safely in the workplace.

Example: When cleaning cutting machines, always wear gloves to avoid cutting yourself on
the sharp edges of blades or knives.

Personal Protective Equipment (PPE):
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Fig. 10.2.30: Personal Protective Equipment
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o Procedure: Always wear appropriate PPE, including gloves, masks, and goggles, when us-ing
cleaning chemicals, operating industrial vacuums, or working in areas with dust or fumes.

o Importance: Protects workers from exposure to hazardous cleaning agents and debris, en-
suring a safe work environment.

o Example: Wearing gloves when cleaning with industrial-strength cleaners prevents skin ir-
ritation, while masks protect against inhaling dust or fumes.

4. Regular Cleaning Schedules and Protocols
e Scheduled Maintenance:

o Procedure: Establish a regular cleaning and maintenance schedule for all equipment and
workstations. This includes weekly, monthly, or quarterly tasks depending on the machin-
ery’s use.

o Importance: Regular cleaning schedules ensure that tools and machinery are maintained in
top working condition, reducing the risk of operational issues due to dirt build-up or wear.

o Example: Establishing a weekly schedule to clean fabric cutting machines and sewing ma-
chines reduces the likelihood of malfunctions during high-volume production periods.

e Documenting Cleaning Procedures:

o Procedure: Maintain a cleaning log that tracks when equipment was last cleaned, which
parts were cleaned, and what products were used. This can help ensure consistency in
cleaning practices and highlight when the next maintenance is due.

o Importance: Allows for monitoring the effectiveness of cleaning practices and helps in
scheduling maintenance activities on time.

o Example: A daily cleaning log for machines ensures that all equipment is cleaned regularly
and any missed cleaning sessions are documented for follow-up.

Proper cleaning and maintenance of tools and equipment in garment production not only ensures that
the equipment remains functional and efficient but also plays a crucial role in producing high-quality
products. By using the correct cleaning tools, methods, and protective measures, workers can ensure
that machines and workstations are kept in optimal condition. Regular cleaning sched-ules, appropriate
handling of cleaning agents, and the use of personal protective equipment con-tribute significantly
to a safer and more productive working environment. Implementing these best practices will reduce
downtime, prevent contamination, and maintain the longevity of pro-duction equipment.

10.2.6 Strategies for Minimising Wastage and Ensuring
Safe Waste Disposal

In the garment and manufacturing industries, minimising waste and ensuring safe waste disposal are
essential aspects of maintaining both environmental sustainability and operational efficiency. Waste
can come in many forms, including fabric scraps, packaging materials, hazardous chemicals, and
defective products. Implementing strategies to reduce waste not only enhances the bottom line but
also helps companies comply with environmental regulations and improve their standing in corporate
social responsibility (CSR). Additionally, the safe disposal of waste, particularly hazardous or potentially
harmful materials, is critical for workplace safety and environmental protection. This analysis will explore
strategies for minimising waste, as well as best practices for ensuring safe dis-posal, contributing to
more sustainable manufacturing processes.
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Strategies for Minimising Wastage

1. Efficient Fabric Utilisation
e Optimised Cutting Techniques:

o Procedure: Utilise cutting methods such as marker making, which arranges patterns on
fabric in a way that maximises the fabric's yield and minimises scrap. Advanced computer-
aided design (CAD) systems can also help optimise pattern placement on fabric, reducing
wastage.

o Importance: This strategy can reduce fabric waste by up to 15% (Harrison et al., 2022),
leading to cost savings and a more sustainable operation.

o Example: In a clothing manufacturing plant, CAD software is used to create the most effi-
cient pattern layout for cutting fabric, ensuring minimal fabric wastage and higher material
utilisation.

e Fabric Recycling and Reuse:
o Procedure: Collect fabric scraps and defective pieces for reuse or recycling. These can be
used for sample garments and small accessories or even repurposed in other product lines.

Implementing a system where leftover fabric is recycled into new designs or non-apparel
products (e.g., bags, cushions) helps reduce waste.

o Importance: This reduces the need for raw material procurement and decreases the envi-
ronmental footprint by recycling materials that would otherwise go to landfills.

o Example: Small fabric pieces from garment production could be used for creating patch-
work designs or accessories, such as tote bags or cushions, effectively recycling fabric waste.
e Improved Cutting and Sewing Techniques:

o Procedure: Implementing precision cutting and sewing processes ensures that fabric is
used to its fullest potential. Accurate cutting reduces fabric loss during production, and
careful sewing minimises rework or wasted fabric due to mistakes.

o Importance: This minimises the need for additional fabric, helping companies reduce pro-
duction costs and meet sustainability goals.

o Example: A garment factory that trains workers in efficient cutting and sewing techniques
has reported a 10% reduction in fabric wastage annually.
2. Streamlined Inventory Management
e Just-in-Time (JIT) Inventory:
o Procedure: Implement a just-in-time inventory system to ensure that the right amount of

materials is ordered and delivered precisely when needed. This reduces overproduction
and the resulting waste due to excess materials that are not used.

o Importance: JIT inventory management reduces the chances of unused materials being
discarded due to obsolescence or expiry.

o Example: A company adopting a JIT system can avoid the costs and waste associated with
excess raw materials instead of receiving only the required quantities based on demand
forecasts.

e |Inventory Audits and Tracking:

o Procedure: Regular audits and tracking of inventory levels help identify slow-moving items
or materials that may become obsolete. This ensures that outdated or excess stock is not
discarded unnecessarily.

o Importance: By tracking material usage and stock levels closely, businesses can anticipate
needs and minimise waste due to overstocking or unused materials.

o Example: A fashion retailer conducting quarterly inventory checks is able to identify fabric
that has gone unused, offering it for sale or recycling, thereby reducing potential waste.
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3. Waste Segregation and Reduction at Source
e Segregation of Waste:

o Procedure: Train workers to segregate different types of waste (e.g., fabric scraps, plastic
packaging, hazardous chemicals) at the source, ensuring that each type of waste is handled
appropriately.

o Importance: Proper waste segregation facilitates easier recycling and safe disposal, pre-
venting contamination and ensuring that recyclable or reusable materials are not mixed
with general waste.

o Example: A garment production facility with separate bins for fabric scraps, metal, and
plastic ensures that each type of waste is either recycled or disposed of according to indus-
try best practices.

e Waste Audits and Monitoring:

o Procedure: Conduct regular waste audits to identify areas where wastage is highest and
implement corrective actions. Use tools like waste tracking software or manual audits to
measure and improve waste reduction efforts over time.

o Importance: Auditing helps identify waste hotspots, enabling targeted strategies to reduce
waste at those points, further improving sustainability and cost-effectiveness.

o Example: A textile company performs monthly waste audits to assess which stages of pro-
duction produce the most waste, allowing it to adjust processes and reduce excess mate-
rial use.

Safe Waste Disposal Methods

1. Proper Disposal of Hazardous Waste
e Segregating Hazardous Waste:

o Procedure: Hazardous waste, such as dyes, chemicals, or oil-based substances, should be
separated from general waste and handled in compliance with environmental regulations.
These materials should be stored in clearly labelled, secure containers before disposal.

o Importance: Proper handling and disposal of hazardous materials are essential for worker
safety and environmental protection. Mismanagement of hazardous waste can lead to
pollution or legal repercussions.

o Example: A dyeing facility stores chemical waste in designated containers and disposes of it
through certified hazardous waste disposal services.

e Disposal through Authorised Channels:

o Procedure: Partner with licensed waste management companies that specialise in the safe
disposal of hazardous materials. These services ensure that the materials are disposed of in
environmentally responsible ways.

o Importance: Ensures that hazardous waste is disposed of correctly, minimising environ-
mental damage and meeting regulatory requirements.

o Example: A garment factory arranges for the disposal of chemical waste from fabric dyeing
processes with an authorised waste management provider.

2. Recycling and Repurposing Non-Hazardous Waste
e Fabric Recycling:

o Procedure: Non-toxic fabric scraps and remnants should be sent to textile recycling cen-tres
where they can be repurposed into new fabrics or products.

o Importance: Recycling fabric helps to reduce landfill waste and provides a sustainable solu-
tion for waste materials.
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o Example: A fashion brand partners with a textile recycler that transforms their leftover
fabric into new yarn or insulation material, promoting circularity within the textile industry.

e Recycling Packaging Materials:

o Procedure: Ensure that all packaging materials, such as cardboard, plastic, and other con-
tainers, are sorted and recycled. Use biodegradable or recyclable materials wherever pos-
sible.

o Importance: Proper recycling of packaging materials reduces the environmental impact of
the waste produced and can significantly reduce the volume of waste generated by pack-
aging materials.

o Example: A clothing manufacturer switches to recyclable packaging and partners with local
recycling programs to manage their waste responsibly.

3. Waste-to-Energy Technologies
e Energy Recovery from Waste:

o Procedure: Utilise waste-to-energy technologies to convert non-recyclable waste into us-
able energy. This can include incinerating non-recyclable waste to generate electricity or
heat.

o Importance: This approach helps to reduce landfill waste while generating energy that can
be used to power the manufacturing process or other operations.

o Example: A textile manufacturing company implements an energy recovery system where
fabric waste that cannot be recycled is used to generate electricity for the factory.

Reducing wastage and ensuring safe waste disposal are integral to promoting sustainability and
operational efficiency in the garment manufacturing industry. Through optimised fabric usage, ef-fective
waste segregation, and proper disposal techniques, businesses can not only reduce their environmental
impact but also lower production costs. Incorporating these strategies into daily operations helps
companies comply with environmental regulations, improve their CSR standing, and enhance long-
term profitability. By fostering a culture of waste reduction, garment manufac-turers can play a pivotal
role in creating a more sustainable and responsible fashion industry.
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UNIT 10.3: Quality Standards and Record-Keeping

— Unit Objectives | ©

By the end of this unit, the participants will be able to:

Explain company quality standards and expectations.

Describe the types of records maintained and methods for completion.
Discuss the importance of maintaining accurate quality records.
Report quality issues to the appropriate personnel.

Follow written instructions and procedures effectively.

Apply organisational procedures and safe working practices.

N o v s wDN e

Identify the limits of self-responsibility in quality control.

—10.3.1 Company Quality Standards and Expectations

Explaining Company Quality Standards and Expectations

Company quality standards and expectations are critical for maintaining a consistent level of prod-uct
excellence and ensuring customer satisfaction. These standards define the specific criteria a product
or service must meet, focusing on elements such as functionality, safety, aesthetics, and durability.
Quality expectations align with industry standards and regulations, and they form the foundation of an
organisation's overall operational goals.

Explanation of Company Quality Standards

Company quality standards outline the specifications and benchmarks against which all products or
services are evaluated. These standards are often tailored to meet the specific needs of the busi-ness,
industry regulations, and customer requirements. For example:

e Quality Management Systems (QMS): Companies may adopt frameworks such as ISO 9001, which
provides a structured approach to ensure products meet specified quality standards.

e Product Specifications: These are detailed descriptions of the characteristics of products, including
dimensions, materials, functionality, and design.

e Compliance Standards: Adherence to national or international regulations, such as safety stand-
ards in manufacturing, environmental standards, or specific industry certifications (e.g., CE, UL).

Importance of Quality Standards
e Consistency: Establishing clear quality standards ensures that products are produced consistently,
maintaining customer trust and brand reputation.

e Customer Satisfaction: By adhering to set quality expectations, companies can consistently meet or
exceed customer expectations, enhancing loyalty.

e Regulatory Compliance: Following industry standards helps avoid legal issues and ensures compli-
ance with relevant laws.

e Cost Efficiency: Preventing defects and rework by following strict quality control reduces waste and
unnecessary costs.
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~ 10.3.2 Types of Records Maintained and Methods
for Completion

Describing Types of Records Maintained and Methods for Completion

Maintaining accurate and up-to-date records is essential for quality control in any organisation. These
records serve as evidence of the quality management process, supporting decision-making, audits, and
compliance checks. Different types of records are maintained depending on the opera-tional processes
involved, such as manufacturing, inventory control, and customer service.

Types of Records Maintained

1. Production Records:

e Details: Include information about batch production, materials used, manufacturing times, and
inspection reports. These help track the consistency and quality of each production run.

e Completion Methods: Records are filled out in real-time during the production process, of-ten
digitally via Manufacturing Execution Systems (MES) or paper forms.

2. Inspection and Testing Records:

e Details: Document the results of product inspections and tests, including measurements, visual
inspections, and performance tests.

e Completion Methods: These are usually completed by quality control personnel after test-ing,
with data input into spreadsheets or dedicated quality management software.

3. Non-Conformance Records:

e Details: Report issues such as defective products, deviations from specifications, or missed
deadlines.

e Completion Methods: These records are filled out immediately after an issue is identified,
often through incident tracking software or quality management forms.

4, Maintenance Records:

e Details: Track the maintenance activities performed on equipment, ensuring they are properly
serviced and in good condition for production.

e Completion Methods: Maintained by maintenance staff, often recorded in equipment logs or
digital management tools.

5. Methods for Completion
e Manual Documentation: Using forms or logs to document quality control activities.

e Automated Systems: Using ERP or QMS software to streamline record-keeping processes,
ensur-ing accuracy and easy access to data.

e Digital Entries: Utilising barcode scanners, sensors, and RFID technology to automatically
capture data related to quality checks.

— 10.3.3 Maintaining Accurate Quality Records

Discussing the Importance of Maintaining Accurate Quality Records

Maintaining accurate quality records is paramount for effective quality control, decision-making, and
compliance. These records are vital for documenting the quality assurance process, resolving quality
issues, and verifying that products meet established standards.
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Importance of Accurate Quality Records

1. Compliance and Audits:

e Quality records are essential for demonstrating compliance with industry regulations and
standards, such as ISO 9001 or industry-specific certifications.

e During audits, well-maintained records act as proof that the company is adhering to its quality
management system, avoiding potential fines or legal issues.

2. Process Improvement:

e Accurate records provide insights into recurring issues, helping identify areas for improve-
ment and optimisation. They allow the company to review past performance and refine future
strategies.

3. Transparency and Accountability:

e By maintaining clear, accurate records, companies can track each step of the production process,
ensuring accountability for all actions taken during production and quality checks.

e In case of disputes or customer complaints, records can provide proof of the product’s quality
history and manufacturing conditions.

4, Customer Satisfaction:

e Accurate quality records ensure that products consistently meet customer expectations. They
also help quickly address any quality-related issues, improving customer trust and loyalty.

— 10.3.4 Quality Issues

Reporting Quality Issues to Appropriate Personnel

Reporting quality issues promptly and accurately is essential for maintaining the integrity of a product
and ensuring that problems are addressed in a timely manner. It helps to prevent the fur-ther escalation
of issues and allows for corrective actions to be taken.

Reporting Procedure
¢ |dentification of Issues: Quality control personnel or operators must quickly identify any deviations
from specifica-tions, defects, or operational anomalies during the manufacturing process.

e Immediate Documentation: Once an issue is identified, it should be recorded, including details
such as the nature of the issue, the time it occurred, and the affected product batch.

e Reporting Channels: Issues should be reported to the appropriate personnel, such as a supervisor,
quality man-ager, or the head of the department. This can be done via email, instant messaging, or
in-cident management systems.

e Follow-up Actions: After reporting the issue, follow-up actions should be documented, including
corrective measures taken to resolve the problem.

Importance of Reporting Quality Issues

e Ensures that problems are addressed before they affect a large quantity of products.
e Helps management track issues over time, identifying trends that may require process changes.
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— 10.3.5 Written Instructions and Procedures

Adhering to written instructions and procedures is a fundamental aspect of maintaining product
quality, safety, and compliance. These instructions guide employees in performing their tasks cor-rectly
and consistently, ensuring the desired outcome is achieved every time.

Effective Procedure Adherence

e Understanding the Instructions: Employees must thoroughly read and understand all written
procedures before perform-ing tasks. This includes quality standards, production processes, and
safety protocols.

e Documentation and Record-Keeping: Following written instructions often involves completing
records and reports as prescribed in the procedures, ensuring full traceability of actions taken.

e Training and Support: Regular training on Standard Operating Procedures (SOPS) helps reinforce
the importance of adhering to instructions and reduces the likelihood of mistakes.

— 10.3.6 Organisational Procedures and Safe Working Practices —

Applying organisational procedures and safe working practices is essential to maintain efficiency, protect
employees, and ensure compliance with regulations. These procedures include following standard
operating protocols, adhering to safety guidelines, using protective equipment, and re-porting hazards
promptly. Employers are responsible for providing clear instructions, training, and safety equipment,
while employees must consistently apply these practices in their tasks. Risk as-sessments help identify
potential dangers, allowing for preventive actions to be taken. Proper communication, housekeeping,
and emergency preparedness further contribute to a safe and or-ganised work environment.
Adherence to these procedures minimizes accidents, promotes productivity, and ensures legal and
ethical responsibilities are met.
1. Follow Standard Operating Procedures (SOPs)

e SOPs are documented processes that guide how tasks should be performed consistently and

safe-ly.

e They ensure all employees work according to the organisation’s quality and safety standards.

e Helps in maintaining uniformity, reducing errors, and enhancing productivity.
2. Use Personal Protective Equipment (PPE)

e PPE includes items like gloves, helmets, goggles, face shields, ear protection, and safety shoes.

e They are used to protect employees from hazards such as chemicals, heat, machinery, or loud
noise.

e Workers must check that PPE is in good condition and wear it as required by the job.
3. Attend Training Sessions

e Training ensures that employees are aware of workplace risks, safe practices, and emergency
ac-tions.

¢ Includes first aid training, fire safety, equipment handling, and manual handling techniques.
e Ongoing training keeps workers updated with any changes in procedures or regulations.

4. Report Hazards and Incidents Promptly
e Employees must immediately inform supervisors about any unsafe conditions or accidents.
e Prompt reporting helps prevent further harm and allows quick corrective actions.
e A documented report should be made, including details of the incident and any injuries.
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5. Maintain Cleanliness and Organisation (Housekeeping)
e Aclean and organised workspace reduces trip hazards, fire risks, and contamination.
e Tools and equipment should be stored properly after use.
e Waste must be disposed of in designated containers.

6. Participate in Risk Assessments

e Risk assessments identify potential dangers in the workplace and evaluate how likely they are
to occur.

e Workers may be asked to assist in identifying hazards in their work area.
e Recommendations from assessments must be followed to control or eliminate risks.
7. Proper Use and Maintenance of Equipment

e Machinery and tools should only be used by trained personnel and in accordance with manufac-
turer guidelines.

e Regular inspections and maintenance ensure that equipment works correctly and safely.
e Damaged or faulty tools must be reported and taken out of service immediately.
8. Cooperate with Safety Audits and Inspections
e Periodic inspections ensure that safety protocols are being followed.
e Employees must be honest and cooperative during audits and act on any feedback received.
e Audits help organisations improve safety continuously.
9. Understand and Follow Emergency Protocols
¢ Know the location of fire exits, alarms, assembly points, and first aid stations.
e Participate in fire drills and other emergency preparedness exercises.
e Learn how to use fire extinguishers or raise an alarm during emergencies.
10. Promote a Safety-First Culture
e Lead by example by always following safety practices.
e Encourage co-workers to follow procedures and raise awareness about risks.
e Report repeated unsafe behaviours and suggest improvements to management.

— 10.3.7 Limits of Self-Responsibility in Quality Control

In quality control, it is important to understand the limits of one’s responsibilities and authority.
This ensures that employees know when to escalate issues to higher management or specialised
departments to ensure that quality standards are met.

e Scope of Authority: Workers in quality control may be responsible for identifying defects or issues
but not for making final decisions on corrective actions. These decisions often lie with supervisors
or the quality assurance department.

e Escalation Process: When quality issues that go beyond the scope of an employee’s responsibilities
are identi-fied, they must escalate the issue to the appropriate higher-level personnel for resolution.

e Understanding Roles: Employees must be clear about their roles and when their input is no
longer sufficient, ensuring that they avoid making decisions beyond their expertise or authority.
Adhering to quality stand-ards, maintaining accurate records, reporting issues effectively, and
following procedures are all crucial elements for ensuring product excellence in any organisation.
By recognising the im-portance of these practices, employees can contribute to a culture of
quality and ensure that the company meets customer expectations and regulatory requirements.
Understanding the limits of one’s responsibility in the quality control process also ensures smooth
operations and helps in the timely resolution of issues.
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UNIT 10.4: Communication and Problem-Solving

— Unit Objectives | ©

By the end of this unit, the participants will be able to:

N o v s wDN e

Explain effective communication strategies with colleagues and supervisors.

Describe lines of communication, authority, and reporting procedures.

Illustrate methods for resolving problems within the work area.

Discuss the importance of maintaining proper posture and comfortable working positions.
Explain the significance of adhering to instructions and guidelines.

Assess accurate reporting and documentation of workplace issues.

Analyse collaborative problem-solving approaches in the workplace.

10.4.1 Effective Communication Strategies with

Colleagues and Supervisors

Effective communication in the workplace is essential for building strong relationships, ensuring smooth
workflow, and preventing misunderstandings. It involves not only the exchange of infor-mation but also
the ability to actively listen and engage with colleagues and supervisors.

Communication Strategies

Active Listening: Actively listening ensures that you understand the message being conveyed. This
involves focusing on the speaker, acknowledging their message, and responding appropriately.

Clear and Concise Communication: To avoid misunderstandings, it is crucial to communicate ideas
and instructions clearly and succinctly. Using simple, jargon-free language ensures that everyone is
on the same page.

Feedback Mechanism: Encourage an environment where feedback is both given and received.
Constructive feedback helps to improve performance and resolve issues in a timely manner.

Non-Verbal Communication: Body language, facial expressions, and tone of voice play a significant
role in communica-tion. Being mindful of these aspects can improve the effectiveness of verbal
communica-tion.

Adaptability: Different people may prefer different communication styles. Adapting your
communica-tion approach based on the audience (colleagues, supervisors, clients) ensures better
un-derstanding and cooperation.
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10.4.2 Lines of Communication, Authority, and

B Reporting Procedures

Describing Lines of Communication, Authority, and Reporting Procedures

Understanding the lines of communication and authority is essential for maintaining a smooth flow
of information and ensuring that tasks are performed according to established procedures. Clear
communication structures also help prevent confusion and ensure that employees know who to report
to and when.

Lines of Communication

e Vertical Communication: This refers to communication between different levels of authority
within an organisation (e.g., employee to supervisor). Vertical communication is crucial for issuing
instructions and feedback, as well as ensuring that important information flows upwards and down-
wards.

e Horizontal Communication: This occurs between colleagues or departments at the same level
within the organisation. It is often used for collaboration, sharing ideas, or coordinating tasks.

e Informal Communication: This is the unofficial flow of information, often occurring through social
interactions or in-formal channels like discussions in the break room or team chats. While informal
communi-cation can be valuable, it is important to ensure that official communication is used for
formal tasks.

Authority and Reporting Procedures

e Establishing Reporting Lines: Every employee should know their supervisor or manager and
understand the proper chain of command for reporting issues or seeking approvals. Clear reporting
structures en-sure accountability.

e Delegation of Authority: Authority must be delegated appropriately to ensure efficiency.
Supervisors should em-power their team members by giving them responsibility and the authority
to make certain decisions within their roles.

10.4.3 Methods for Resolving Problems within

[ the Work Area

lllustrating Methods for Resolving Problems within the Work Area

Problems in the workplace can arise from a variety of factors, including resource constraints, inter-
personal conflicts, or process inefficiencies. Having effective problem-solving methods is crucial to
address and resolve issues promptly.

Methods for Problem Resolution

e Root Cause Analysis: Identifying the root cause of an issue helps ensure that it is resolved effectively
and pre-vents recurrence. This method involves asking "why" multiple times to get to the core of
the problem.

e Collaborative Problem Solving: Involving team members in the problem-solving process allows
for diverse perspectives and more creative solutions. This promotes a sense of ownership and
accountability.
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e Use of Structured Techniques: Techniques such as the "5 Whys," Fishbone diagrams, or SWOT
analysis can be used to sys-tematically identify and address issues in the workplace.

¢ Implementing Solutions and Monitoring: Once a solution is identified, it should be implemented,
followed by monitoring the situa-tion to ensure the problem is resolved and does not recur.

~10.4.4 Maintaining Proper Posture and Comfortable
Working Positions

Discussing the Importance of Maintaining Proper Posture and Comfortable Working Positions

Maintaining proper posture and comfort during work is essential for long-term physical health and
well-being. Poor posture and ergonomics can lead to discomfort, strain, and injury, especially dur-ing
long hours of work.

Importance of Posture and Comfort

e Reducing Physical Strain: Proper posture ensures that the body is aligned, reducing the strain on
muscles, joints, and bones. It helps avoid back pain, neck strain, and repetitive stress injuries.

e Improved Productivity: Comfortable working positions can prevent fatigue, which can lead to
increased focus and productivity. When employees feel comfortable, they can work for longer
periods without discomfort.

e Promoting Workplace Health: Encouraging ergonomic practices, such as adjusting chair height
or screen position, can im-prove overall employee health and reduce the likelihood of long-term
injuries like carpal tunnel syndrome.

e Enhancing Mood and Engagement: When employees are physically comfortable, they are more
likely to engage positively with their work, leading to improved morale and job satisfaction.

— 10.4.5 Adhering to Instructions and Guidelines

Explaining the Significance of Adhering to Instructions and Guidelines

Adhering to instructions and guidelines ensures that tasks are performed according to established
standards, minimising errors and ensuring consistency in performance. It also helps to maintain safety
and quality within the workplace.

Significance of Adherence
e Maintaining Quality Standards: Following instructions ensures that tasks are carried out as per the
required specifications, resulting in consistent quality and performance.

e Ensuring Safety: Instructions often include safety procedures that protect employees from
workplace haz-ards. Non-compliance can lead to accidents, injuries, or even legal consequences.

e Improving Efficiency: Adherence to guidelines ensures that processes are streamlined and executed
correctly the first time, reducing the need for rework or corrective actions.

e Legal and Regulatory Compliance: Following instructions ensures compliance with legal and
industry regulations, which helps protect the organisation from potential fines or sanctions.
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— 10.4.6 Reporting and Documentation of Workplace Issues ——

Assessing Accurate Reporting and Documentation of Workplace Issues

Accurate reporting and documentation of workplace issues are vital for resolving problems, track-ing
performance, and ensuring compliance with regulations. It provides a clear record of events, actions
taken, and outcomes, which can be useful for both problem-solving and legal purposes.

Importance of Accurate Reporting
e Transparency and Accountability: Accurate records ensure that actions and decisions are
documented, fostering accountabil-ity. This helps clarify the chain of events leading to a resolution.

e Data-Driven Decision Making: Well-documented reports provide valuable data for improving
processes, identifying trends, and preventing future issues.

e Legal Protection: In case of disputes, accurate documentation can serve as proof of actions taken,
helping to protect both employees and the company.

10.4.7 Collaborative Problem-Solving Approaches
in the Workplace

Analysing Collaborative Problem-Solving Approaches in the Workplace

Collaborative problem-solving promotes teamwork and helps employees work together to identi-fy
solutions to workplace challenges. This approach encourages diverse ideas, enhances creativity, and
fosters a positive work environment.

Collaborative Approaches
e Brainstorming: Bringing together different individuals to brainstorm solutions promotes creativity
and of-ten leads to innovative problem-solving.

e Cross-Functional Teams: Involving employees from various departments allows for different
perspectives and ex-pertise to be applied to solving complex issues.

e Conflict Resolution: By engaging in open communication and using mediation strategies, teams can
resolve conflicts effectively, ensuring that the solution is acceptable to all parties involved.

e Continuous Improvement: Encouraging a culture of continuous feedback and improvement helps
maintain an envi-ronment of collaboration and collective problem-solving.
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Learners will understand and apply safe practices for cleaning, handling, lifting, and maintaining
equipment while identifying and fixing common faults.

They will recognise contamination risks like machine oil and dirt and use appropriate cleaning sub-
stances and tools accordingly.

The module equips them to use layering, spreading, and cutting machines, such as straight knives,
scissors, and laser cutters, with proper maintenance procedures.

Strategies to minimise waste, ensure safe disposal, and clean equipment correctly are also cov-
ered.

Participants will be trained in maintaining accurate quality records, understanding company stand-
ards, and following organisational procedures within their responsibility.

Communication, posture, problem-solving, and clear reporting processes in the workplace are also
emphasised for smooth operations.
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— Exercise

Multiple-choice Question:

1. What is the purpose of using specific cleaning substances on equipment?
a. To decorate the tools b. To damage the machines intentionally

c. To remove contamination effectively d. To make machines heavier

2. Which machine is used for cutting fabrics with high accuracy?
a. Hammer b. Screwdriver

c. Laser cutter d. Iron box

3. Why is it important to maintain proper posture while working?
a. To look stylish at work b. To avoid health issues and discomfort

c. To impress supervisors d. To take longer breaks

4. What should be done after using cleaning equipment?
a. Leave them anywhere b. Throw them in the trash

c. Store them properly d. Sell them

5. Who should you report quality issues to in the workplace?
a. Your friends b. Social media

c. Appropriate personnel d. Random visitors

Descriptive Questions:

1. Explain the importance of safe cleaning and maintenance practices in the workplace.
Describe the types of machines used for cutting in the garment industry.

What are the advantages of keeping accurate quality records at work?

How can effective communication help in solving workplace problems?

vk W

What are some methods to minimise wastage and ensure proper disposal in the workplace?
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— Notes

Scan the QR codes or click on the link to watch the related videos

https://youtu.be/QtXa6tPUJgk?si=rluCVme31ZU7ku5z https://youtu.be/Q9IHNBh73wc?si=8NWvg6tRyb2Jvev7
Safety rules in a sewing lab while handling Full Automatic Fabric Spreading Machine
equipment

https://youtu.be/e-YvHtdMPa8?si=A_70g2PrT_Yb9pOP

Ruler and Pen Tips for Marking Fabric



https://youtu.be/QtXa6tPUJgk?si=r1uCVme3IZU7ku5z
https://youtu.be/Q9lHNBh73wc?si=8NWvg6tRyb2Jvev7
https://youtu.be/a5tzTrttwZE?si=GNYv_SVwTA6T8kpv 
https://youtu.be/e-YvHtdMPa8?si=A_7og2PrT_Yb9pOP
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— Key Learning Outcomes | ¢

By the end of this module, the participants will be able to:
1.
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Explain the importance of ethical and value-based governance in organisations.

Discuss the benefits of practising values and ethics for individuals and organisations.

Describe the significance of punctuality, attendance, and adherence to workplace regulations.
Illustrate customer-specific and country-specific regulatory requirements in the apparel sector.
Analyse the reporting procedures and handling of deviations in organisational policies.

Assess personal responsibility limits and the importance of clarifying policy-related doubts.
Apply legal, regulatory, and ethical procedures while supporting supervisors in enforcement.

Demonstrate safe handling of materials, equipment, and software, ensuring a hazard-free
work-space.

Use appropriate cleaning methods, report unsafe conditions, and maintain design work backups
effectively.
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UNIT 11.1: Ethical and Organisational Integrity

— Unit Objectives | ©

By the end of this unit, the participants will be able to:

O 00NV WD R

Explain the significance of ethical and value-based governance.
Describe the benefits of practising ethics and values in the workplace.
Discuss the impact of punctuality, attendance, and professionalism.
Identify customer-specific requirements in work processes.

Analyse country and customer-specific regulations in the apparel sector.
Illustrate organisational reporting procedures for deviations.

Assess the limits of personal responsibility and boundaries.

Report deviations to regulatory authorities effectively.

Discuss policies and procedures through discussions with supervisors.

B 11.1.1 Ethical and Value-Based Governance

in the Workplace

Ethical and value-based governance plays a pivotal role in ensuring that an organisation operates with
integrity, transparency, and accountability. By adhering to ethical principles, organisations promote
trust, respect, and positive societal impact, which in turn fosters a healthy work environ-ment and
supports sustainable business growth.

Significance of Ethical Governance

1.

Building Trust and Reputation: Ethical governance builds trust among employees, customers, and
other stakeholders. An organisation known for its integrity enhances its reputation and gains long-
term loyalty.

Legal and Regulatory Compliance: Adhering to ethical standards helps ensure that the organisation
remains compliant with industry regulations and legal requirements, minimising the risks of legal
issues.

Promoting a Positive Work Culture: Organisations that emphasise ethics foster a culture of fairness,
inclusivity, and respect. This improves employee morale and retention.

Sustainable Business Practices: Ethical governance supports sustainable decision-making, focusing
on long-term value cre-ation rather than short-term profits.
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—11.1.2 Practising Ethics and Values in the Workplace

Practising ethics and values within the workplace not only contributes to a positive environment but
also enhances the overall performance and success of the organisation. It fosters an atmos-phere of
fairness, respect, and accountability, which are crucial for both employee satisfaction and business
success.

Benefits of Ethics and Values
1. Improved Employee Engagement: Ethical practices create a sense of purpose and meaning for
employees, leading to higher engagement and job satisfaction.

2. Increased Customer Loyalty: Customers are more likely to remain loyal to organisations that
demonstrate a commit-ment to ethical practices and corporate social responsibility.

3. Attraction of Talent: Organisations with strong ethical standards attract high-quality candidates
who align with these values, improving recruitment and retention.

4. Risk Mitigation: Ethical practices reduce the likelihood of scandals, lawsuits, and other risks
associated with unethical behaviour, thereby protecting the company’s assets and reputation.

—11.1.3 Punctuality, Attendance, and Professionalism

Punctuality, attendance, and professionalism are fundamental to maintaining a disciplined and ef-ficient
workplace. These qualities reflect an employee’s commitment to their role, respect for col-leagues, and
alignment with organisational goals.

Impact of Punctuality, Attendance, and Professionalism

1. Time Management and Productivity: Punctuality ensures that work begins on time, maximising
productivity. Consistent attend-ance allows for better planning and workflow management.

2. Fostering Respect and Accountability: Professionalism in appearance, communication, and
behaviour sets the tone for workplace interactions. It demonstrates respect for the organisation,
colleagues, and customers.

3. Building a Positive Reputation: Employees who are punctual and professional enhance their
personal reputation and con-tribute to the company’s reputation as a reliable and credible
organisation.

4. Team Dynamics: Punctuality and attendance ensure that teams can function cohesively without
disrup-tions, creating an environment of mutual respect and collaboration.

—11.1.3 Punctuality, Attendance, and Professionalism

Understanding customer-specific requirements is essential for delivering products and services that
meet or exceed expectations. In industries like apparel, these requirements may vary de-pending on
factors such as style, quality, material, and delivery timeframes.

Identifying Customer-Specific Requirements

1. Clear Communication: Engaging in detailed discussions with customers ensures that their
expectations and re-quirements are well understood and can be translated into the design and
production pro-cesses.
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2. Customisation and Flexibility: Offering flexibility in the design and production processes allows
businesses to meet cus-tomer-specific needs, whether through size variations, fabric choices, or
unique design features.

3. Quality Control: Consistent quality control processes ensure that the finished product adheres to
the agreed-upon specifications, avoiding discrepancies and customer dissatisfaction.

4. Timely Delivery: Effective management of production schedules ensures that customer deadlines
are met, which is particularly critical in sectors like apparel, where trends and seasons can influence
demand.

~ 11.1.5 Country and Customer-Specific Regulations
in the Apparel Sector

In the apparel sector, regulations can vary greatly across different countries and regions. Compli-ance
with these regulations is essential for maintaining ethical standards, protecting consumer rights, and
ensuring the smooth operation of the supply chain.

Impact of Regulations

1. Import/Export Compliance: Countries have specific regulations related to the import and export of
goods, including tariffs, quotas, and certifications. Compliance with these regulations ensures that
apparel products can enter new markets without legal or financial complications.

2. Labelling and Certification Requirements: Apparel companies must comply with labelling
regulations that may include material com-position, country of origin, and care instructions,
ensuring transparency and consumer pro-tection.

3. Sustainability and Environmental Standards: Countries and customers may have requirements
related to environmental sustainability, such as the use of eco-friendly materials or sustainable
manufacturing practices.

4. Fair Labour Practices: Compliance with international labour laws and customer-specific standards
helps avoid ex-ploitation and promotes fair wages and working conditions for garment workers.

—11.1.6 Organisational Reporting Procedures for Deviations —

Reporting deviations from standard procedures is essential for maintaining quality control, compli-
ance, and process improvement. A clear, structured reporting system helps organisations respond
promptly to issues and prevent recurrence.

Reporting Procedures

1. Identification of Deviations: Employees should be trained to identify when processes, products, or
behaviours deviate from established standards. This could include production flaws, quality issues,
or safety violations.

2. Documentation: All deviations should be recorded accurately in a standard reporting format. This
ensures that all necessary details, such as the nature of the deviation, the potential impact, and the
corrective actions, are documented.
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3. Escalation Protocol: Deviations should be reported through the proper channels to the relevant
authority or department, whether it be the quality control team, production manager, or a
regulatory body.

4. Corrective Actions: Based on the severity of the deviation, corrective actions should be taken
to address the issue. This could involve retraining employees, adjusting processes, or modifying
products.

—11.1.7 Limits of Personal Responsibility and Boundaries

Understanding the limits of personal responsibility and boundaries is crucial for maintaining pro-
fessional integrity, managing workloads effectively, and ensuring workplace safety.

Personal Responsibility and Boundaries

1. Scope of Responsibility: Each employee must understand their role and the extent of their
responsibilities. Taking on tasks outside one’s defined scope can lead to burnout, mistakes, and role
confusion.

2. Delegation: Managers should delegate tasks appropriately, ensuring that employees are not
overload-ed and that their tasks align with their skill sets and responsibilities.

3. Setting Boundaries: Maintaining boundaries, such as not answering emails outside work hours or
delegating tasks appropriately, helps employees manage stress and maintain work-life balance.

4. Escalation When Necessary: If an employee faces a challenge beyond their capacity, they should
understand when to escalate the issue to a higher authority for support or resolution.

11.1.8 Reporting Deviations to

[ Regulatory Authorities Effectively

In some instances, deviations from regulations or standards may need to be reported to external
regulatory bodies to ensure compliance and avoid legal consequences.

Effective Reporting

1. Timeliness: Deviations should be reported as soon as they are identified to mitigate risks and
comply with regulatory deadlines.
2. Complete and Accurate Information: Reports should include all necessary information, such as the

nature of the deviation, ac-tions taken, and potential impacts, to provide clarity to the regulatory
body.

3. Documentation of Corrective Actions: When reporting deviations, companies should also include
details of any corrective actions taken, demonstrating their commitment to resolving the issue.
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1119 Policies and Procedures Through Discussions
with Supervisors

Discussing Policies and Procedures Through Discussions with Supervisors

Regular discussions with supervisors regarding policies and procedures ensure that employees are
aligned with organisational expectations and are able to follow guidelines effectively.

Discussing Policies and Procedures

1. Clarification of Expectations: Supervisors should provide clear guidance on how policies and
procedures should be fol-lowed, addressing any ambiguities or concerns employees may have.

2. Feedback and Updates: Employees can offer valuable feedback on the effectiveness of policies and
procedures, and supervisors should ensure that employees are kept informed of any updates or
changes.

3. Training and Support: Discussions with supervisors can also serve as a platform for ongoing training,
ensuring that employees are equipped with the knowledge and skills to comply with organisational
poli-cies and procedures.

Ethical governance, professionalism, clear communication, and understanding of responsibilities
are fundamental in ensuring organisational success. By fostering a culture of ethics, integrity, and
accountability, companies can build a sustainable and positive working environment while comply-ing
with legal and regulatory standards.
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UNIT 11.2: Compliance and Sustainability Practices

— Unit Objectives | ©

By the end of this unit, the participants will be able to:

Explain organisational policies and procedures.

Describe methods to support supervisors in policy enforcement.
Discuss procedures for handling legal, regulatory, and ethical breaches.
Illustrate legal and regulatory compliance in the apparel industry.
Analyse work performance against organisational standards.

Apply sustainable consumption practices in daily tasks.
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Assess strategies for enhancing performance through eco-friendly adaptations.

—11.2.1 Organisational Policies and Procedures

Organisational policies and procedures are essential guidelines that define the acceptable stand-ards
of behaviour and operations within an organisation. They serve as a framework to ensure consistency,
compliance, and smooth operations across various functions and departments.

Organisational Policies and Procedures

1. Purpose and Importance:

e Policies outline the core values, rules, and guidelines that an organisation adheres to, en-suring
a unified approach to decision-making, problem-solving, and operations.

e Procedures provide step-by-step instructions on how tasks should be completed, ensuring
efficiency and standardisation across teams.

2. Compliance and Consistency:

e Policies and procedures ensure that the organisation operates in compliance with industry
regulations and maintains ethical standards.

e They also help manage risks, maintain quality control, and ensure consistent performance from
all team members.

3. Communication and Enforcement:

e (Clear communication of policies and procedures helps in aligning all employees with the
organisation's goals, ethical standards, and operational expectations.
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—11.2.2 Methods to Support Supervisors in Policy Enforcement -

Supervisors are responsible for ensuring that employees follow organisational policies and proce-dures.
Supporting them in this role is crucial to maintaining a disciplined and efficient workplace.

Methods to Support Supervisors in Policy Enforcement

1. Training and Education: Providing regular training for supervisors ensures they understand the
policies thoroughly and are equipped to communicate them to the team. It also helps address any
uncertain-ties they might face when enforcing the policies.

2. Clear Communication: Supervisors should maintain clear and consistent communication with
their teams regard-ing expectations. Regular discussions, reminders, and updates can ensure that
policies are followed.

3. Monitoring and Feedback: Supervisors should be supported with tools to monitor employee
adherence to policies and procedures. Providing feedback mechanisms allows them to address
deviations promptly and effectively.

4. Empowerment and Accountability: Empowering supervisors with the authority to take corrective
actions and hold employees accountable ensures that policies are enforced fairly and efficiently.

~11.2.3 Procedures for Handling Legal, Regulatory,
and Ethical Breaches

Handling legal, regulatory, and ethical breaches requires careful attention to mitigate potential
consequences. Proper procedures must be followed to ensure that breaches are addressed promptly
and in compliance with the law.

Procedures for Handling Breaches
1. Identification and Reporting: Employees should be encouraged to report any suspected breaches.
This can be done through formal channels like incident reports or anonymous tip lines.

2. Investigation: A thorough investigation should be conducted to assess the breach, its severity, and
its impact. It is important to gather facts before taking action.

3. Corrective Actions: Depending on the severity of the breach, corrective actions can include training,
issuing warnings, or terminating employment. Legal actions may also be required in severe cases.

4. Compliance with Legal Standards: Ensure that the response to breaches complies with local laws
and industry regulations to avoid further legal complications.
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~11.2.4 Legal and Regulatory Compliance in the
Apparel Industry

In the apparel industry, companies must navigate a complex set of legal and regulatory require-ments
to ensure their operations are compliant with both domestic and international standards.

Legal and Regulatory Compliance in the Apparel Industry
1.

Labour Laws and Fair Wages: Apparel companies must comply with regulations governing
wages, working conditions, and worker safety, such as the Fair Labour Standards Act (FLSA) or the
International Labour Organisation (ILO) standards.

Environmental Regulations: Compliance with environmental laws is critical in the apparel industry.
This includes regula-tions on water usage, waste disposal, and chemical usage in dyeing and
finishing process-es.

Product Safety and Labelling: Apparel products must adhere to safety standards related to
flammability, labelling, and care instructions. Regulatory bodies like the Consumer Product Safety
Commission (CPSC) enforce these standards.

Sourcing and Transparency: The apparel industry is increasingly under scrutiny for sourcing
materials responsibly. Brands must ensure they follow ethical sourcing practices and comply with
laws related to human trafficking, forced labour, and conflict minerals.

—11.2.5 Work Performance Against Organisational Standards —

Assessing work performance against organisational standards is crucial to ensure that employees
meet expectations and contribute to the company’s overall goals. This analysis helps identify areas for
improvement and aligns team members with company objectives.

Work Performance Analysis
1.

Key Performance Indicators (KPIs): KPIs are used to measure employee performance. These could
include productivity rates, quality of work, attendance, and adherence to deadlines.

Regular Performance Reviews: Conducting periodic performance reviews helps to evaluate if
employees meet the organi-sational standards. Feedback should be constructive, highlighting
strengths and areas for development.

Continuous Improvement: Performance analysis is not just about evaluating results but also about
identifying oppor-tunities for continuous improvement through training, better tools, and refined
processes.

Employee Support: When performance does not meet expectations, it is crucial to provide
employees with the support needed, such as coaching, additional training, or mentoring, to help
them im-prove.
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—11.2.6 Sustainable Consumption Practices in Daily Tasks

Sustainability is becoming an integral part of business practices across industries. Applying sustain-able
consumption practices in daily tasks is essential in reducing the environmental footprint and promoting
responsible resource usage.

Sustainable Consumption Practices

1. Reducing Waste: Encourage the reduction of material waste in the workplace by implementing
processes that use fewer resources, recycle materials, and repurpose excess products.

2. Energy Efficiency: Adopt energy-efficient practices, such as using energy-saving equipment,
switching off unused machinery, and using renewable energy sources.

3. Sustainable Material Sourcing: In the apparel industry, sustainable sourcing of fabrics and raw
materials, such as organic cotton, recycled polyester, and eco-friendly dyes, reduces the impact on
the environment.

4. Eco-friendly Packaging: Implementing eco-friendly packaging solutions, such as using recyclable
materials or reduc-ing packaging size, helps minimise waste and environmental impact.

11.2.7 Strategies for Enhancing Performance
Through Eco-Friendly Adaptations

Incorporating eco-friendly adaptations into work processes not only contributes to sustainability but
also enhances the overall performance of the organisation by improving operational efficiency and
reducing costs in the long term.

Eco-Friendly Strategies for Performance Enhancement

1. Green Technology: Investing in green technologies, such as energy-efficient machinery, solar
panels, or waste-reducing systems, can reduce operational costs and improve the company’s envi-
ronmental footprint.

2. Process Optimisation: Streamlining production processes by reducing unnecessary steps, recycling
materials, or using automated systems reduces resource consumption and enhances productivity.

3. Employee Involvement: Engaging employees in sustainability initiatives, such as offering incentives
for energy sav-ings or waste reduction, can foster a culture of eco-consciousness and improve
company-wide performance.

4. Sustainable Supply Chain: Asustainable supply chain ensures that suppliers adhere to environmental
standards and engage in responsible manufacturing practices. This helps the company maintain
compli-ance while improving overall supply chain efficiency.
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UNIT 11.3: Operational Efficiency and Maintenance

— Unit Objectives | ©

By the end of this unit, the participants will be able to:

Explain safe handling practices for materials, equipment, and software.

Describe the process of performing scheduled maintenance and cleaning.

Report unsafe equipment and hazardous incidents accurately.

Illustrate the use of appropriate cleaning equipment and methods for specific tasks.
Assess the need for system or software upgrades and implement backup management.
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Maintain and organise soft copies of design work for future reference.

~11.3.1 Safe Handling Practices for Materials, Equipment,
and Software

Safe handling practices are essential in ensuring the well-being of employees, the longevity of
equipment, and the integrity of materials and software. By following proper protocols, organisa-tions
can minimise risks, prevent accidents, and enhance workplace efficiency.

Safe Handling Practices

1. Materials Handling:

e Ensure materials are stored properly in designated areas to avoid damage or injury. Use
appropriate lifting techniques and equipment (e.g., forklifts, trolleys) to prevent strain or
accidents.

e Wear personal protective equipment (PPE) such as gloves, safety boots, and protective eyewear
when handling hazardous materials.

2. Equipment Handling:
e Follow the manufacturer’s instructions for the proper use and maintenance of equipment.
e Ensure equipment is inspected regularly for safety and operational functionality.

e Train employees on how to use equipment safely and ensure they follow guidelines when
operating machinery.

3. Software Handling:

e Protect software from security breaches by following data security protocols, such as using
secure passwords and encryption.

e Ensure that software updates are applied regularly to safeguard against vulnerabilities.
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~ 11.3.2 Process of Performing Scheduled Maintenance
and Cleaning

Scheduled maintenance and cleaning are essential for keeping equipment, machinery, and work-spaces
in good working order, preventing downtime, and ensuring that processes run smoothly.

Scheduled Maintenance and Cleaning Process

1. Maintenance:

e (Create a maintenance schedule based on manufacturer recommendations and operational
requirements. This includes routine checks, lubrication, part replacements, and trouble-
shooting.

e Record all maintenance activities in a log to track when tasks are performed and the condi-tion
of equipment.

2. Cleaning:

e Regularly clean machinery, workstations, and tools to remove dust, dirt, and residue that may
cause wear or malfunction.

e Use appropriate cleaning agents for specific materials and equipment to avoid damage.
3. Record Keeping:

e Maintain detailed records of both cleaning and maintenance activities to ensure compli-ance
with safety standards and operational efficiency.

—11.3.3 Unsafe Equipment and Hazardous Incidents

Accurate reporting of unsafe equipment and hazardous incidents is vital for ensuring safety in the
workplace. Prompt reporting allows organisations to take corrective action before accidents occur,
reducing risk and liability.

Reporting Process

1. Identification:

e Recognise and identify any equipment that poses a safety risk or an incident that could cause
harm.

e Ensure employees are trained to spot hazards and unsafe equipment.
2. Reporting Channels:

e Establish clear reporting channels for employees to report unsafe equipment and inci-dents.
This can include a formal incident report system or a dedicated safety officer.

e Ensure that reports are documented with specifics, such as the nature of the hazard, loca-tion,
and any actions taken.

3. Corrective Action:

e After reporting, ensure that the necessary corrective measures are taken, such as equip-ment
repairs, staff training, or environmental adjustments.
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~ 11.3.4 Use of Appropriate Cleaning Equipment and
Methods for Specific Tasks

Using the correct cleaning equipment and methods is vital to maintaining hygiene, extending the
lifespan of equipment, and ensuring safety. Different tasks require specific tools and procedures to be
effective.

Cleaning Equipment and Methods

1. Equipment Cleaning:

e Use specialised tools such as industrial vacuums, brushes, and air compressors for machin-ery
cleaning. Choose cleaning agents that are appropriate for the material to avoid damage (e.g.,
using non-abrasive cleaners on sensitive electronics).

e Regularly clean and replace filters, lubricants, and other consumables to maintain machin-ery
performance.

2. Workplace Cleaning:

e Maintain cleanliness in workspaces by using appropriate cleaning supplies such as floor
sweepers, dustpans, disinfectants, and wipes. Ensure that cleaning procedures match the type
of surface or environment being cleaned (e.g., sterile environments require different cleaning
protocols).

3. Personal Protective Equipment (PPE):

e When cleaning hazardous areas or handling dangerous substances, employees should wear
PPE, including gloves, masks, and goggles, to protect themselves.

~11.3.5 System or Software Upgrades and Implementation of
Backup Management

Upgrading systems or software and managing backups are essential to ensure the security, per-
formance, and reliability of technology used within an organisation.

System and Software Upgrades

e Assessing the Need for Upgrades:

e Monitor system performance and functionality. If software or hardware becomes outdat-ed or
inefficient, consider upgrading to newer versions.

e Evaluate the compatibility of new software versions with existing systems to ensure smooth
integration.

e Backup Management:

e Implement a regular backup schedule for important files, design work, and system data. Use
cloud services or external hard drives to ensure data is backed up securely.

e Test backup systems periodically to ensure data can be restored in case of system failure.

o
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—11.3.6 Soft Copies of Design Work for Future References ————

Maintaining and organising soft copies of design work is essential for easy access, future modifica-tions,
and long-term record-keeping. Proper organisation can also prevent the loss of valuable in-tellectual
property.

Soft Copy Management

1. Organising Design Work:

e Categorise and label design files according to project names, clients, or design phases. Use file
naming conventions for easy searchability.

e Store files in a centralised and secure location, such as a company server, cloud storage, or a
dedicated database system.

2. Version Control:
e Use version control systems to track updates and changes made to the design work. This
prevents accidental overwriting of important files and helps maintain a clear version histo-ry.
3. Access and Security:
e Limit access to sensitive design work based on user roles and responsibilities to ensure
confidentiality and security.
e Regularly back up files and test recovery processes to prevent data loss.

Ensuring the safe handling of materials, equipment, and software, along with performing regular
maintenance, cleaning, and accurate reporting, helps maintain a secure, efficient, and safe work-place.
Additionally, implementing upgrade processes, managing data backups, and organising soft copies of
design work will contribute to the long-term success and stability of the organisation.
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— Summary E

Ethical and organisational integrity focuses on the importance of values, governance, and profes-
sionalism in the workplace, including punctuality, adherence to customer-specific needs, and regu-
latory compliance.

Participants learn to follow organisational reporting procedures, respect personal boundaries, and
effectively communicate deviations to regulatory authorities or supervisors.

Compliance and sustainability practices emphasise knowledge of organisational policies, supportin
policy enforcement, and managing ethical or legal violations.

The unit also addresses maintaining legal and regulatory compliance in the apparel industry and
encourages sustainable practices and eco-friendly performance strategies.

Operational efficiency and maintenance involve safe handling of materials, timely maintenance,
cleaning routines, and proper reporting of unsafe conditions.

It also highlights the importance of system upgrades, backup processes, and organising design
documentation for long-term use.
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— Exercise

Multiple-choice Question:

1. What is one major benefit of practising ethics and values in the workplace?
a. Increased casual leave b. Reduced work hours

c. Improved trust and collaboration d. Lower salaries

2. Why is punctuality considered important in the workplace?
a. It reduces the workload b. It avoids interaction with others

c. It enhances discipline and reliability d. It allows for more breaks

3. What is one aspect of sustainable consumption in daily tasks?
a. Increasing power use b. Minimising resource wastage

c. Ignoring recycling d. Using non-renewable energy only

4. What should you do if equipment is found unsafe at work?
a.lgnore it b. Inform a friend

c. Report it immediately d. Use it carefully

5. What is the correct way to store design work for future use?
a. In paper files only b. By memory

c. In soft copies, properly organised d. Leaving it on the desktop

Descriptive Questions:

1. Explain why ethical and value-based governance is important in an organisation.
Describe the benefits of practising professionalism and punctuality at work.
How can you support supervisors in enforcing organisational policies?

What are the steps involved in reporting unsafe equipment or hazards?

vk W

Describe how sustainable consumption can be applied in your daily work activities.
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— Notes

Scan the QR codes or click on the link to watch the related videos

https://youtu.be/ItW7KVYJ1go?si=IXulgxZKE8U60OSC3 https://youtu.be/qsFUx6GPbxU?si=5EF1qwPxKVrP_CcL

Business Ethics Compliance Certificates in Apparel Industry

https://youtu.be/vRYtwfLw-hA?si=GOyWOEbUof4morjY

How do we ensure workplace safety?



https://youtu.be/ltW7KVYJ1go?si=IXuIgxZKE8u6OSC3
https://youtu.be/qsFUx6GPbxU?si=5EF1qwPxKVrP_CcL
https://youtu.be/a5tzTrttwZE?si=GNYv_SVwTA6T8kpv 
https://youtu.be/vRYtwfLw-hA?si=G0yWOEbUof4morjY
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Employability Skills is available at the following location

https://www.skillindiadigital.gov.in/content/list

Employability Skills
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Module No. Unit No. Topic Name Link for QR Code (s) QR code (s)
1.1.1 Detailed
Analysis of 10 https://youtu.be/r-imEISQG-
the Apparel 187?si=atk1XojamP2VgXNU
Industry Top Textile
Exporting
Countries in the
World
Module 1: 1.1.2 Roles
Introduc- Unit 1.1: and Respon- A
tionand | Apparel | sibilitiesofa || SRS
Orienta- Industry and | Pattern Master SptoKuuGe7D Roles and
tion to the Role of in Apparel Respoonsibilities
Pattern a Pattern Manufacturing of Pattern Maker
Master — Master in Apparel
Apparel Industry
1.1.4 Analysis
of the Apparel
Production https://youtu.be/8XGZ
:;:C::;::nd 10 rk5RfvI?si=n0qf904yWjeyFzPu Mastering the
, Technical Side
M.aSte_r s Con- of the Apparel
tribution Industry, Pattern
Making & Tech
Packs Explained
2.1.1 Under-
Unit 2.1: standing Cus-
Module 2: . . https://youtu.be
Fabric Fun- Core Fashlon tomer Require- 28 AySvdBmgsr\{g?si=meo/7n5qs-
and Fabric ments and :
damentals . T 3HUX9ipR
Expertise Organisational How To
Capabilities Understand
Customer
Behaviour



https://youtu.be/r-imElSQGJ8?si=atk1XojamP2VqXNU
https://youtu.be/r-imElSQGJ8?si=atk1XojamP2VqXNU
https://youtu.be/qHWynquupRM?si=KSW9_Spt9Kuu6e7D
https://youtu.be/qHWynquupRM?si=KSW9_Spt9Kuu6e7D
https://youtu.be/qHWynquupRM?si=KSW9_Spt9Kuu6e7D
https://youtu.be/8XGZrk5RfvI?si=n0qf904yWjeyFzPu
https://youtu.be/8XGZrk5RfvI?si=n0qf904yWjeyFzPu
https://youtu.be/AySvdBm3sNQ?si=mGo7n5qS3HUX9ipR
https://youtu.be/AySvdBm3sNQ?si=mGo7n5qS3HUX9ipR
https://youtu.be/AySvdBm3sNQ?si=mGo7n5qS3HUX9ipR
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QR code (s)

2.1.3 Different
Fabrics, Their

https://youtu.be/Dqgd_

. 28 KSCRPYY?si=ESNwtrb1F-
Properties, and PPSxUrm
Trade Names Fabrics and Their
Properties and
Uses
2.1.4 Types
of Trims and https://youtu.be/
Accessories in 28 OHmMjUCOQXUQ?si=POtJi7R_
Apparel Manu- EfYgen18 Different Types
facturing Of Trimmings
And Accessories
Used In Apparel
Industry
3.1.1 Col-
laboration htos:// be/
. . ttps://youtu.be
Stra_tEgles with 40 RQ3TfR9Qobo?si=N8UDZ5xzc-
Designers and A2vWOpO0 How to
Merchandisers
. collaborate
for Clarity effectively
with Product
Designers?
Module 3: | Unit 3.1:
Interpret- Insights into 3.1.2 Review
ing the Tech Pack In- Inputs with https://youtu.be/
Tech Pack | terpretation 40 KYGU6Y6006s?si=00-
P Tech Pack uWr4lAmv-XxyWq
Specifications
How to make a
Tech Pack
3.1.3 Nota-
tions and Sym- 40 https://youtu.be/gaKayTDg2h-
bols Used in w?si=UVKLWXTy6X9SMzdW

the Tech Pack

Tech Pack for
Merchandiser



https://youtu.be/Dqd_KSCRPYY?si=ESNwtrb1FPPSxurm
https://youtu.be/Dqd_KSCRPYY?si=ESNwtrb1FPPSxurm
https://youtu.be/Dqd_KSCRPYY?si=ESNwtrb1FPPSxurm
https://youtu.be/OHmjUCOQXUQ?si=P0tJi7R_EfYqen18
https://youtu.be/OHmjUCOQXUQ?si=P0tJi7R_EfYqen18
https://youtu.be/OHmjUCOQXUQ?si=P0tJi7R_EfYqen18
https://youtu.be/RQ3TfR9Qobo?si=N8UDZ5xzcA2vwOp0
https://youtu.be/RQ3TfR9Qobo?si=N8UDZ5xzcA2vwOp0
https://youtu.be/RQ3TfR9Qobo?si=N8UDZ5xzcA2vwOp0
https://youtu.be/KYGu6Y6Oo6s?si=O0uWr4lAmv-XxyWq
https://youtu.be/KYGu6Y6Oo6s?si=O0uWr4lAmv-XxyWq
https://youtu.be/KYGu6Y6Oo6s?si=O0uWr4lAmv-XxyWq
https://youtu.be/gaKayTDg2hw?si=UVkLWXTy6X9SMzdW
https://youtu.be/gaKayTDg2hw?si=UVkLWXTy6X9SMzdW
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4.1.1 Functions

of Cutting, https://youtu.be/4pvfCGeUt
. ps://youtu.be/4pvfCGeUt-
Marking, and 77 jo?si=WdRXkp_7gQUrJGRN
Sewing Tools
Unit 4.1: and Equipment Basic Sewing
Tools, tools for
Techniques, beginners
and Fabric
Module 4: .
Prepare Handling
o :naking 4.1.5 Grain o)
. ttps://youtu.
Patterns as Lines Cgrrectly 77 be/L-YsphC4uHw?si=RhfMnf-
Per Tech on Fabric and doB6yIIFx2
K Patterns
Pac What is Grain
Line
Unit 4.2: 4.2.1 Types of tos:// be/
ttps://youtu.be
Patte_rn and Patt.erns ahd 77 N0C2TY5IKIAZSI=D._
Grading Their Applica- aGJth3RKXtqy68
Essentials tions
Garment
Construction
Unit 5.1: .
Fundamen- 5.1.2 Marking https://youtu.be/
Details on 126 DUHDsvOt4Ns?si=WrUYOc-
tals of Pat- LlrodvvCll
Patterns rocyv
tern Creation Handling Various
Fabrics Laying
Module 5: Marking and
Develop Cutting
pattern as
Per Tech
Pack 5.1.6 Size
Charts for tos:// be/
ttps://youtu.be
Garments, 126 DaV04jnYLAo?si=ile93pjDh-
Made-Ups, YmafTVs
and Home How To Use A
Furnishings Size Chart When

Ordering Shirts
Online



https://youtu.be/4pvfCGeUtjo?si=WdRXkp_7gQUrJqRN
https://youtu.be/4pvfCGeUtjo?si=WdRXkp_7gQUrJqRN
https://youtu.be/L-YsphC4uHw?si=RhfMnfdoB6yJJFx2
https://youtu.be/L-YsphC4uHw?si=RhfMnfdoB6yJJFx2
https://youtu.be/L-YsphC4uHw?si=RhfMnfdoB6yJJFx2
https://youtu.be/n0c2TY5JKI4?si=D_aGJtb3RKXtqy68
https://youtu.be/n0c2TY5JKI4?si=D_aGJtb3RKXtqy68
https://youtu.be/n0c2TY5JKI4?si=D_aGJtb3RKXtqy68
https://youtu.be/DUHDsv0t4Ns?si=WrUY0c1lrodyvClI
https://youtu.be/DUHDsv0t4Ns?si=WrUY0c1lrodyvClI
https://youtu.be/DUHDsv0t4Ns?si=WrUY0c1lrodyvClI
https://youtu.be/DaV04jnYLAo?si=ile93pjDhYmafTVS
https://youtu.be/DaV04jnYLAo?si=ile93pjDhYmafTVS
https://youtu.be/DaV04jnYLAo?si=ile93pjDhYmafTVS
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Unit 5.2: 5.2.2 Usage
Advanced of Computer https://youtu.be/BWVBaGIA
. ... ps://youtu.be aGJAx-
Techniques Appllcatlons 126 025i=H79QETRM-OINWLL
and Bulk Pro- | in Pattern
duction Making Best Cad
software for
beginners
6.1.1 Or-
ganisational https://youtu.be/
Adaptability 146 Ey4MqC7Kp7g?si=hhs75fSx-
to Inspection 35Ir3rzg
Results Inspection and
Quality control
Unit 6.1:
Module Core Con-
6: Post ceptsin 6.1.3 Fabric https://youtu.be/
Pattern Fabric Consumption 146 sv7NDjDv4Rg?si=ZjUL_
Making Inspection per Garment BKOLULIKv Fabric
Activities and Garment Consumption
Production Calculation
Woven Pant
(=] 4 [m]
6.1.4 Sketch- :
ing, Sewing, https://youtu.be/jQadbroA
ps://youtu.be/jQalbroAp- =
and Sample 146 | 1 2si=HCoICBQ1CP7cBNHL [=1,
Specification
Techniques Tips &
Techniques
Unit 7.1:
7.1.1 Cuttin
Module Pattern De- Processes g https://youtu.be/8kKbYdcOjik
. ps://youtu.be c0jik-
7:Inspect | velopment | .o 163 ?s5i=01MkU7i0scyUMT0O
Pattern and Garment

Construction

tern Creation

Fabric cutting
process



https://youtu.be/8WV8aGJAx_o?si=H79QETRm-0iNWL-L
https://youtu.be/8WV8aGJAx_o?si=H79QETRm-0iNWL-L
https://youtu.be/Ey4MqC7Kp7g?si=hhs75fSx95Ir3rzg
https://youtu.be/Ey4MqC7Kp7g?si=hhs75fSx95Ir3rzg
https://youtu.be/Ey4MqC7Kp7g?si=hhs75fSx95Ir3rzg
https://youtu.be/sv7NDjDv4Rg?si=ZjUL_bKO1tULlJKv
https://youtu.be/sv7NDjDv4Rg?si=ZjUL_bKO1tULlJKv
https://youtu.be/sv7NDjDv4Rg?si=ZjUL_bKO1tULlJKv
https://youtu.be/jQa9broAp1k?si=HColCBQ1cP7c8nHt
https://youtu.be/jQa9broAp1k?si=HColCBQ1cP7c8nHt
https://youtu.be/8kKbYdc0jik?si=01MkU7i0scyUMT0O
https://youtu.be/8kKbYdc0jik?si=01MkU7i0scyUMT0O
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7.1.2 Stitching
Techniques for

https://youtu.be/

. 163 EUSGRA4EE4XY?si=gweYI4EL3-
Assembling MovpiAk
Patterns Basic Hand
Embroidery
Stitches
7.1.4 Tech
Packs for Mea- 163 https://youtu.be/gaKayTDg2h-
surement and w?si=HXLKyL7CJSYzbnli
Cutting Details
Tech Pack for
Merchandiser
8.1.2 Labelling
and Docu- 199 https://youtu.be/29ghHn-
mentation of 6BxYk?si=X8uH11laFenxdZALO
Unit 8.1: Pat- | oo Labelling and
tern Devel- Notching
opment and Patterns
Modification
8.1.4 Graded
Patterns for
Module 8: . . https://youtu.be/V_0qYvi-
Validate Different Sizes | 199 | 4 \oc otronvesmXInT3E
and Mass Pro-
Pattern .
duction
Unit 8.2: 8.2.1 Fabric
Fabric Con- Consumption https://youtu.be/
sumption Calculation for 199 uvOphUzWKH4?si=MdWHd-
and Quality | Garments and CW_WSNfyWv- Fabric
Review Products Consumption
Calculation

Method



https://youtu.be/EU5GR4EE4XY?si=gweYI4EL3MovpiAk
https://youtu.be/EU5GR4EE4XY?si=gweYI4EL3MovpiAk
https://youtu.be/EU5GR4EE4XY?si=gweYI4EL3MovpiAk
https://youtu.be/gaKayTDg2hw?si=HXLKyL7CJSYzbnIi
https://youtu.be/gaKayTDg2hw?si=HXLKyL7CJSYzbnIi
https://youtu.be/29qhHn6BxYk?si=X8uH11aFenxdZAL0
https://youtu.be/29qhHn6BxYk?si=X8uH11aFenxdZAL0
https://youtu.be/V_0qYvi4aEk?si=gtTsvvY65mXIh73E
https://youtu.be/V_0qYvi4aEk?si=gtTsvvY65mXIh73E
https://youtu.be/uvOphUzWKH4?si=MdWHdCW_WSNfyWv-
https://youtu.be/uvOphUzWKH4?si=MdWHdCW_WSNfyWv-
https://youtu.be/uvOphUzWKH4?si=MdWHdCW_WSNfyWv-
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9.1.1 Safe
Handling
Practices for 997 https://youtu.be/p_9h0qd-
Pattern-Mak- W7507?si=tg3p727NODZExKuj
Unit 9.1: LngUTO;IZ:tnd Personal
Tools, Equip- quip Protective
Equipment (PPE)
Module 9: :ent'da:/ld
Maintain azard vian-
agement 9.1.2 Work-
Health,
place Hazards
Safety and
S it and Methods 997 https://youtu.be/2Q810SfKAS-
. e::" y for Protecting c?si=0Rxi8ie6tqneASPK
in .
Patt N Organisational
a e.rn Assets Workplace
Making Hazards
Workplace
Unit 9.2:
Emergenc
Res fnse Y 9.2.5CPRand https://youtu.be/8YREV-
P ; . Life-Saving 227 VM2n7g?si=2seyQE1LQa-
and First Aid .
Techniques USUgBu
Prepared- .
Cardiopulmonary
ness resuscitation
(CPR)
10.1.4 Safe
Unit 10.1: Handling ttos,// e/
. ttps://youtu.be
Module Workplace TeChmqueis 275 QtXa6tPUJgk?si=rluCVme3I-
10: Man- Safety and for Materials, 7U7ku52
a é the Maintenance | Tools, and Safety rules in
V\? k Equipment a sewing lab
ork while handling
Space, equipment
Operate
Tools, and
Handle
. 10.2.1 Ma-
Machinery | Unit 10.2: .
Efficientl Tools. Ma- chines Used https://youtu.be/
iclently Y for Layering 275 | Q9IHNBh73wc?si=8NWvg6tRy-
chines, and >
and Spreading b2Jvev7
Processes

Processes

Full Automatic
Fabric Spreading
Machine



https://youtu.be/p_9hOqdw75o?si=tg3p727N0DZExKuj
https://youtu.be/p_9hOqdw75o?si=tg3p727N0DZExKuj
https://youtu.be/2Q810SfKASc?si=oRxi8ie6tqneASPK
https://youtu.be/2Q810SfKASc?si=oRxi8ie6tqneASPK
https://youtu.be/8YREVVM2n7g?si=2seyQE1LQaU9UgBu
https://youtu.be/8YREVVM2n7g?si=2seyQE1LQaU9UgBu
https://youtu.be/8YREVVM2n7g?si=2seyQE1LQaU9UgBu
https://youtu.be/QtXa6tPUJgk?si=r1uCVme3IZU7ku5z
https://youtu.be/QtXa6tPUJgk?si=r1uCVme3IZU7ku5z
https://youtu.be/QtXa6tPUJgk?si=r1uCVme3IZU7ku5z
https://youtu.be/Q9lHNBh73wc?si=8NWvg6tRyb2Jvev7
https://youtu.be/Q9lHNBh73wc?si=8NWvg6tRyb2Jvev7
https://youtu.be/Q9lHNBh73wc?si=8NWvg6tRyb2Jvev7
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10.2.2 Mark-
ers and Tools
Required for

https://youtu.be/e-

. 275 YvHtdMPa87?si=A_70g2PrT_
Marking in Yb9pOP
Garn:lent Pro- Ruler and Pen
duction Tips for Marking
Fabric
Unit 11.1: 11.1.1 Eth-
Ethical and ical and https://youtu.be/IEWTKVY
. ps://youtu.be -
Organisa- Value-Based 294 | J1g02si=IXulgxZKEBUBOSC3
tional Integ- | Governance in
rity the Workplace
Module
11: Abide
by Indus-
try, Regu- | Unit 11.2: 11.2.4 Legal
latory, and | Compliance | and Regulatory https://youtu.be/qsFUXEGPb
Or . : . ps://youtu.be/qsFUx X-
gani and Sus Compliance 294 | Uasi=5EF1quPxKVIP_Cel
sational tainability in the Apparel
Mandates | practices Industry Compliance
While Certificates in
Integrating Apparel Industry
Environ-
mentally
Friend| 3.
dy | ynit11.3. | 113158fe
Practices ) Handling
Operational .
Efficienc Practices for 594 https://youtu.be/vRYtwfLw-
Y Materials, hA?si=GOyWOEbUof4morjY
and Mainte- .
nance Equipment, How do
and Software we ensure
workplace

safety?



https://youtu.be/e-YvHtdMPa8?si=A_7og2PrT_Yb9pOP
https://youtu.be/e-YvHtdMPa8?si=A_7og2PrT_Yb9pOP
https://youtu.be/e-YvHtdMPa8?si=A_7og2PrT_Yb9pOP
https://youtu.be/ltW7KVYJ1go?si=IXuIgxZKE8u6OSC3
https://youtu.be/ltW7KVYJ1go?si=IXuIgxZKE8u6OSC3
https://youtu.be/qsFUx6GPbxU?si=5EF1qwPxKVrP_CcL
https://youtu.be/qsFUx6GPbxU?si=5EF1qwPxKVrP_CcL
https://youtu.be/vRYtwfLw-hA?si=G0yWOEbUof4morjY
https://youtu.be/vRYtwfLw-hA?si=G0yWOEbUof4morjY
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