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COPYRIGHT NOTICE

Copyright in this work is owned by Cengage Learning Australia
(“the work™). A condition of purchase of this electronic version
of the work is that you agree to respect the copyright in the
work, abide by the Copyright Act 1968 and specifically agree not
to transfer, sell, assign, misuse, copy or transmit an electronic
or other version of the work to any third party.

Please note: This product is accompanied by a licence (single
user, network or adoption) governing the terms and conditions
of its use.



This is a legal agreement between the you, (the “Customer”) and
Cengage Learning Australia Pty Limited (ABN 14 058 280 149)

(the “Licensor”) which provides the terms and conditions of this
non-exclusive licence and the limited warranty for the Product. Use
of the Product indicates an acknowledgement that the Customer
has read and agreed to be bound by the terms and conditions of

this Agreement. If you do not agree to these terms and conditions,

return the Product to the place of purchase within 15 days of the
date of purchase (with proof of purchase) for a full refund

1.

Licence Grant

You do not receive title to the Product. Copyright in the
Product (which includes all images, photographs, video,
animations, audio, music and text incorporated in the Product,
including all of the accompanying printed material) is owned by
the Licensor and/or its suppliers and is protected by Australian
copyright laws. The Licensor grants you a non-exclusive licence
to use the Product subject to the restrictions and terms set out
in this Agreement.

A Licence allows you to:

Use the Product on your computer. The Customer represents
that they shall in no way place the Product in the public domain
or in any way compromise our copyright in the Material. You
agree to take reasonable steps to protect our copyright.

You may not:
Alter, modify, translate, reverse engineer, decompile, or adapt
the software or create derivative works based on the Product.

Make further copies by any means technological, electronic,
digital whatsoever without the written permission of the
Licensor.

Rent or transfer all or any part of your rights under this
Agreement. Remove or alter any copyright or other proprietary
notice or label attached to the software.

. Termination

Any failure to comply with the terms and conditions of this
agreement will result in the automatic termination of this
licence. Upon termination of this licence for any reason, the
Customer must destroy or return to the Licensor all copies of
the software and accompanying documentation.

EIE TS

To the extent permitted by law, the Licensor’s liability for any
breach of the warranty or any term implied by law into this
licence is limited to the lowest cost of replacing the goods,
acquiring equivalent goods or having the goods repaired.



~  NELSON
| CENGAGE Learni




-
o @
vy

NELSON
CENGAGE Learning

Nelson Textiles and Design Preliminary and HSC
2nd Edition

Christine Castle

Lynda Peters

Publishing editor: Deborah Barnes
Project editor: Jocelyn Hargrave

Editor: Monica Schaak

Proofreader: Adrienne Costanzo

Indexer: Russell Brooks

Text designer: Miranda Costa

Cover designer: Miranda Costa
Permissions researcher: Corrina Tauschke
Cover images: iStockphoto (red scarf); Shutterstock.com
Production controller: Tanya Wasylewski
Typeset by: Claire Atteia

Any URLs contained in this publication were checked for currency during
the production process. Note, however, that the publisher cannot vouch
for the ongoing currency of URLs.

© 2012 Cengage Learning Australia Pty Limited

Copyright Notice

This Work is copyright. No part of this Work may be reproduced, stored in a
retrieval system, or transmitted in any form or by any means without prior
written permission of the Publisher. Except as permitted under the
Copyright Act 1968, for example any fair dealing for the purposes of private
study, research, criticism or review, subject to certain limitations. These
limitations include: Restricting the copying to a maximum of one chapter or
10% of this book, whichever is greater; providing an appropriate notice and
warning with the copies of the Work disseminated; taking all reasonable
steps to limit access to these copies to people authorised to receive these
copies; ensuring you hold the appropriate Licences issued by the

Copyright Agency Limited (“CAL"), supply a remuneration notice to CAL and
pay any required fees. For details of CAL licences and remuneration notices
please contact CAL at Level 15, 233 Castlereagh Street, Sydney NSW 2000,
Tel: (02) 9394 7600, Fax: (02) 9394 7601

Email: info@copyright.com.au

Website: www.copyright.com.au

For product information and technology assistance,
in Australia call 1300 790 853;
in New Zealand call 0800 449 725

For permission to use material from this text or product, please email
aust.permissions@cengage.com

National Library of Australia Cataloguing-in-Publication Data
Peters, Lynda.

Nelson textiles and design : preliminary and HSC / Lynda

Peters, Christine Castle.

2nd ed.
9780170210713 (pbk.)
Includes index.
Secondary school age.

Textile design--Study and teaching (Secondary)
Textile fabrics--Study and teaching (Secondary)

646.2

Cengage Learning Australia
Level 7, 80 Dorcas Street
South Melbourne, Victoria Australia 3205

Cengage Learning New Zealand
Unit 4B Rosedale Office Park
331 Rosedale Road, Albany, North Shore 0632, NZ

For learning solutions, visit cengage.com.au

Printed in China by China Translation & Printing Services.
12345671615141312



Contents

Introduction
Course structure

Acknowledgements

., B
Preliminary course

Area of study: Design

Elements and principles of design
Communication techniques

Manufacturing methods

Area of study: Properties and Performance of Textiles

Fibre structure and properties

Fibre types and classification

Yarn structures and characteristics
Woven fabric types and classification
Knitted fabric types and classification
Non-woven fabric types and classification
Fabric testing

Preliminary Textile Project

Area of study: Australian Textile, Clothing, Footwear and Allied Industries 187

12 History of textiles and the ATCFAI
Quality of textiles

Value of textiles

188

203




&

HSC course

Area of study: Design 218

15 Historical design development 219

16 Fabric colouration and decoration 237

17 Influence of culture on design: Hmong people of South-East Asia 255 \
18 Contemporary designers 268
Area of study: Properties and Performance of Textiles 2871

13 Innovations and emerging textile technologies 288

£0 End-use applications 316

Area of study: Australian Textile, Clothing, Footwear and Allied Industries 325

£1 Appropriate textile technology and environmental sustainability 326
£¢ Current issues that affect the textile industry 337
£3 Marketplace 355
: 28 Major Textiles Project 366

Written examination 387

Glossary 392

Index



Introduction

Nelson Textiles and Design: Preliminary and HSC 2nd edition presents the syllabus content in a contemporary and creative
manner. Each chapter has many photos and images to allow you to gain a visual understanding of the content. There
are also links to the Teacher Resource Book, which complements the textbook by providing blackline masters (BLMs)
for the key content and access to a range of digital resources.
The textbook covers content from the three areas of study:
Design
Properties and Performance of Textiles
Australian Textile, Clothing, Footwear and Allied Industries.
The textbook content is complemented with a variety of student activities, including:
fibre, yarn and fabric case studies, updated for the second edition 0.1 What will you learn in
digital resources, including web research, weblinks and computer-aided design Stage 6 Textiles and Design?
designer case studies 0.2 Why did you decide to study
manufacturing techniques Textiles and Design?
Preliminary project ideas
textile experiments
glossary of terms
list of textile suppliers.
Chapter 24 contains student examples of high-quality Major Textiles Projects, including the
supporting documentation and hints on how to develop a successful Major Textiles Project.

Refer to the Board of Studies website for the Textiles and Design Course Objectives, Outcomes @
and Content: www.boardofstudies.nsw.edu.au.

About this book

Throughout the textbook you will find icons that relate to activities you can complete or links to resources.

606
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Weblinks to useful websites and sometimes to a short video attached to an
& activity in the textbook.

The NelsonNet website offers additional material to give you a greater
NelsonNet ,
understanding of the content.

These icons point to activities best completed in your creative journal.

These are teacher Resource Book worksheets. Your teacher can supply you
with a copy of the relevant worksheets for this section.

NelsonNet is your protected portal to the digital resources that accompany this textbook. Separate websites are
provided for students and teachers, with teachers able to access both student and teacher material.

Materials on the student website are grouped under the heading ‘Chapter resources'and include direct links to
websites and short video clips, activity sheets, templates, grids and pattern pieces, case studies, answers to activities
in the textbook, interactive puzzles and additional material.

The teacher website includes PDFs of the textbook chapters and a resource finder for resources on the student
website.

Visit www.nelsonnet.com.au to find out more, to register or to log in if you are already registered.

ISBN 9780170210713 %
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Why study Textiles and Design for the HSC?

Senior school can be a challenging time for you as a student. You have to organise your time to ensure you have an
equal focus on all your subjects, as well as a balance between school, home, work, sporting and social commitments.
Textiles and Design gives you the opportunity to develop your creativity and inspire your artistic passion. You will
have time to design and create products from the five focus areas — apparel, costume, textile arts, furnishings and non-
apparel. You may see Textiles and Design as a ‘break’from the rigours of subjects that are perhaps more theory-driven,
as a large percentage of the content involves practical applications. Technology is also an essential component of the
course as there are many opportunities to use your ICT skills to create supporting documentation, storyboards and for
computer-aided designing.

Photos from Shutterstock.com

To achieve your best in the HSC you must be able to balance Use your netbook to research a concept, create a storyboard
your commitments. or complete the documentation for a textile project.

Where can Textiles and Design take you?

Many students choose to study Textiles and Design because it provides an opportunity to create a folio to showcase
their creativity if they decide to study textiles at a tertiary level. Many design courses at TAFE and university accept
students after viewing a folio during an interview.
- / ! Studying Textiles and Design can lead to many different study and

7 / / / career paths:
fashion designer
interior designer
costume designer
technology teacher
retail buyer
journalist
fashion illustrator
milliner
textile technician

Shutterstock.com

r\ \
textile mechanic
industrial textiles fabricator.

‘kl Even if you decide not to develop a career in design, the study of Textiles and

OOOOOOLOLOOOO

Design will provide skills for leisure activities that can be used throughout your
life.

Use your artistic skills when you leave school to
develop a career as a fashion illustrator.

vi Nelson Textiles and Design ISBN 9780170210713



Preparing for your study of Textiles and Design

Preparing to study Textiles and Design is no different from studying other subjects for the Higher School Certificate (HSC).
You need a strong understanding of the syllabus requirements and good organisational skills to ensure you manage your
time effectively. Most students will use an A4 folder to organise their class notes. With the introduction of laptops and
netbooks into senior classrooms, some students may use programs like OneNote as an electronic exercise book.

The supporting documentation of your textile projects is completed in an A4 or A3 folder. It is important to present
your Preliminary supporting documentations in a similar-sized folder as you intend to present your final supporting
documentation for the HSC. This will give you the opportunity to explore presentation techniques and maximise the

layout of the content.

Shutterstock.com

(reativity enhances your self-esteem and sense of satisfaction.

Creative journal
Many students benefit from the use of a creative journal in Year 11. The creative journal can be a sketchbook
or loose-leaf folder. The activities completed in the creative journal can be a source of inspiration for the HSC
Major Textile Project. Throughout the textbook you will find creative journal icons indicating creative activities

that can be completed in the journal.

u A \\\

(reative journal page inspired by John Lennon Memorial, Central Park, New York, by Lynda Peters

ISBN 9780170210713 %
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Creative journal cover

Create a cover for your creative journal that reflects your personality. Use only textile materials to create the cover.
Make sure you include your name either in your cover design or just inside the front cover.

[
.

Image courtesy of Rhiannon Alcorn

Image courtesy of Tiffany Ramsay

Image courtesy of Clara (ynthia

(reative journal covers

viii  Nelson Textiles and Design ISBN 9780170210713



Course structure

Preliminary course (120 indicative hours)
Design 40%

Elements and principles of design

Types of design

Communication techniques

Manufacturing methods

Preliminary Textile Project 1 focuses on the generation and communication of ideas, design modification,
manipulative skills, evaluation of ideas and the project, and management of time and resources.

Properties and Performance of Textiles 50%

Fabric, yarn and fibre structure

Types, classification and identification of fabrics, yarns and fibres

Fabric, yarn and fibre properties

Preliminary Textile Project 2 focuses on an analysis of fabric, yarn and fibre properties; experimental procedures;
product design; fabric choice; manipulative and management skills; communication methods; and the recording
of information.

Australian Textile, Clothing, Footwear and Allied Industries 10%

© Industry overview — past, present, future
© Quality and value of textiles

HSC course (120 indicative hours)
Design 20%

© Historical design development
© Fabric decoration

© Influence of culture on design
© Contemporary designers

Properties and Performance of Textiles 20%

© End-use applications
@ Innovations and emerging textile technologies

Australian Textile, Clothing, Footwear and Allied Industries 10%

@ Appropriate textile technology and environmental sustainability
© Currentissues
@ Marketplace

Major Textiles Project 50%

Students select one focus area for which they develop a project, which includes supporting documentation and textile
item/s:

apparel

furnishings

costume

textile arts

non-apparel.
Students will demonstrate the development of manipulative, graphical, communication, research, decision-making,
management and manufacturing skills.

ISBN 9780170210713 %
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Preliminary

course
Area of study: Design

The following chapters will develop your knowledge and understanding of all aspects of textile
design. You will gain an understanding of the difference between functional and aesthetic
design and how design applies to the five focus areas. Practical examples of textile skills and
techniques will build your creative textile capability. To be a successful textile student you must
have strong verbal and non-verbal communication techniques. These skills will enable you to
share your design concepts with your target audience.

Refer to the Board of Studies website for the Course Objectives, Outcomes and Content:

www.boardofstudies.nsw.edu.au.

Chapter 1 Elements and principles of design

Chapter 2 Communication techniques

Chapter 3 Manufacturing methods




1.1 Focus area collage
1.2 Lines in textile collage

2 Nelson Textiles and Design

'The nature of design is diverse. Design can be defined as a process that uses a
combination of aesthetic and functional components to create solutions for an
identified need. A sketch or plan for work so a project can be developed is also known
as a design. Elements and principles are arranged to create different forms of art and
different types of design. These elements and principles are applied to creating design
work in all fields of textiles and design, including apparel, furnishings, costume, textile
arts and non-apparel focus areas.

Focus areas

Apparel Furnishings ‘ Costume Textile arts Non-apparel

D

3 4

A
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Textile item that Textile items for Textile item that is

Clothing related

Textiles that are

can be worn, is
functional and can
be easily cared for.

the interior of
the home, work,
boats or caravans
- cushions, bed
linen, table cloth,

to a particular
culture, historical
period or occasion;
e.g. dance, fancy
dress costume.

highly decorative
and aesthetic is
more important
than function

- wall hanging,

functional - tents,
sleeping bags,
toys, umbrella.

curtains. wearable art.

Photos from Shutterstock.com

The elements and principles of design can also be used to analyse or evaluate design
work. They are used as a guide to make judgements on visual appeal. Later in this
chapter you will study the elements and principles of design in detail.

Design is usually a balance of aesthetic and functional components. Rarely does a
design exist that is purely a source of one of these components. Successful design
balances the right amount of aesthetic value with functional requirements. For
example, a functional ‘invisible’ zipper used in the construction of a formal dress is
usually also chosen for aesthetic reasons — to conceal the appearance of unsightly
zipper teeth. It would also be chosen in a colour to best match the fabric. Functional
and aesthetic design can have the same value. For example, in pattern-making, the
construction techniques and pattern shapes chosen are both functional and aesthetic.

ISBN 9780170210713



Functional design
Functional design relates to the specific end-use or purpose of an item. Functional
design judgements relate to the way in which the item performs its required task.
'The value of functional design often determines the success of a textile product in
the marketplace.

Examples of functional design used in textile items include:
* pattern-making
* construction techniques, such as seams in patchwork and garment assembly

Shutterstock.com

* closures, such as zippers and other fastenings.

AeSthetiC deSign Ahiking pack is a textile item
Aesthetic design relates to the visual appeal of an item. It often incorporates a surface ~ thathas beendesignedtobe
decoration or design that enhances the appearance of the textile item. The design can highly functional.
be simple or complex. Judgements that are made by individuals in regard to aesthetic oy
design value are often a reflection of personal taste. Aesthetic design judgements can ‘%
be based on the senses, emotions or intellectual opinions, and can be affected by desire, | 3 rynctional and aesthetic
culture, preferences, education, history, values, beliefs, fads and fashions. design
Aesthetic design can be successful for
different reasons. It may follow closely the
design protocols in harmony with the elements
and principles, or it may be in complete discord.
Good aesthetic design is usually interesting and
stimulating at the same time.
Examples of aesthetic design used in textile

items include:

* patchwork
* dyeing

* printing

* embroidery
* beading.

Shutterstock.com

An Indian sari is a highly aesthetic item of apparel due to the use of
embroidery and beading to embellish the fabric. The sariis a draped
garment and has no functional seams or closures in the design.

Factors determining appropriate design

In contemporary society we are becoming increasingly aware of the need for all design
fields to be appropriate to the end-use application. It is imperative that designers
consider environmental sustainability and manufacturing techniques when designing
textile items. Appropriate (or responsible) design practices consider the balance of
tunction and aesthetics, as well as the safety of the item.

ISBN 9780170210713 Chapter 1 Elements and principles of design 3



Environmental sustainability
Environmental sustainability aims to preserve biodiversity and natural ecosystems
over an indefinite period of time. When designing a product, the designer must

consider the needs of humanity in relation to a cleaner and greener world. This must
1.4 Appropriate design —

, "~ be accomplished through responsible design practices. Safe and responsible practice
environmental sustainability

must be used in selecting, procuring and processing the required design. The protection
and preservation of resources, the energy required to process the product and the final
disposal of both the textile item and the residual waste created during manufacturing
all need to be carefully considered.

Manufacturing techniques

If you supply or make textile items you have an obligation to ensure that you only
market safe products. Designers must ensure their products are constructed using
the correct manufacturing techniques to meet relevant safety standards, and provide
clear instructions for proper use and warnings against possible misuse. If mandatory
standards are not complied with in textile design, action can be taken against the
designer under the Competition and Consumer Act 2010 (Cwlth).

'The Australian Competition and Consumer Commission (ACCC) enforces the
mandatory recall of products that do not meet manufacturing standards under the
Competition and Consumer Act 2010. Fair trading offices also play an important role in
product safety within their own states.

Designers need to consider appropriate design aspects in relation to Standards
Australia, which is recognised by the federal government as Australia’s peak standards
body. It develops Australian Standards® of public benefit and national interest and
supports excellence in design and innovation through the Australian Design Awards.

Economics

A designer must consider all aspects of economics, including the costs of all materials,
designing and manufacturing. Careful consideration of economics will minimise the
wastage of money and materials on unnecessary production output. This will keep the
product competitive in the marketplace.

It is a designer’s choice to select resources in designing a product. Resources include
time, money, skills, materials, production, equipment and facilities needed to complete
the item. Ultimately, the money spent on resources will affect the final price-point of
the item in the marketplace.

Decorative techniques

The type of decorative techniques chosen to enhance a design should be appropriate
to the end purpose. Decorative design should add to the aesthetic appearance and
not detract from or interfere with the functional aspects of the design. Often designs
are created with a clear aesthetic expectation. For example, the appropriate decorative
technique for a baby’s grow suit may be a printed or embroidered logo or picture. This
method of decoration suits the functional and aesthetic requirements of the design,
being both a safe and stable decorative design technique.

4 Nelson Textiles and Design ISBN 9780170210713
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Line and direction

Lines are usually significantly longer than they are wide. Line defines the direction
of a design. The human eye will be led around a design determined by the type of line
used and the direction of the line produced in the design. Line can divide a space or
outline an object. Line can express emotion and movement and can communicate

a feeling. Examples of different types of design lines include horizontal, vertical,
diagonal, zigzag, thick, thin, straight, curved, wavy, spiralled, split or broken lines.

G Thick Curved GEEE BN NN N Broken
' and split
Thin
i Diagonal
A
A Jagged @ \
A Wavy

Spiral

— N == <

NN
(i

Zigzag Horizontal spaced

Design lines

Using line in apparel

'The use of line in apparel can create optical illusions. Vertical lines create an illusion of
height and make us look slimmer because they lead the eye up and down. Horizontal
lines create width and emphasise shortness because of their side-to-side movement.

A very curved line makes the figure look rounder and fuller than a slightly curved line.
Two lines angling together create strong directional effects. A narrow angle draws

the eye down into the narrow point, whereas a wider angle draws the eye out and
emphasises width.

Photos from Shutterstock.com

Horizontal lines create width and Curved lines make the figure Corset boning creates diagonal lines that  Tartan fabric creates conflict and contrast
emphasise shortness. look fuller. give interest to the garment. in the design.
ISBN 9780170210713 Chapter 1 Elements and principles of design 5
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The two horizontal bars are The horizontal lines appear The lines are horizontal but The lines are horizontal but
the same length, but the to tilt to the right and the appear to tilt from the top to appear to tilt down to the left.
lower one appears longer than | left alternately. This illusion the bottom.
the upper one. is caused by acute-angle

expansion.

Line can be incorporated into a textile item using a functional design feature or an

aesthetic design feature.

* Seams may be a functional design feature to create lines on a textile item, such as a
yoke seam with top stitching in a contrast thread.

* Fabrics may have a printed design of lines or a woven design of lines, such as tartan.

s Frills and ruffles can create undulating lines on a garment.

* Pleats create zigzag lines.

* Free-motion embroidery may be an aesthetic design feature, such as on a wall
hanging to create spiral lines.

Textile techniques to create line

1.5 Line design inspiration —
the built environment

1.6 Decorative machine
stitching

1.7 Twin needling

Horizontal rows of decorative machine stitching Curved lines of twin needling



+ Skill development 1.1

Method

1 Select two layers of calico: one solid
coloured fabric such as poplin, and one
sheer fabric such as organza.

2 Using a dressmaker’s pencil or fabric pen,
transfer the design to the right side of the
coloured fabric.

3 Create a fabric sandwich with the calico
layers first, and then place the solid fabric
with transferred design and the sheer
fabric on top of both.

4 Using no. 8 pearl variegated embroidery
thread, hand stitch the following three
samples.

a Use straight stitch to fill the road lines.

b Use straight stitch to fill the area
between the road lines.

¢ Use back stitch to outline the roads.

Refer to Chapter 16 for detailed instructions
on hand stitching.

Hand stitching — road map

1.8 Road map line activity

+ Skill development

1.2  Nuno felting - w

Nuno felting involves attaching a sheer fabric to wool tops or batts. The name is derived from
the Japanese word nuno, meaning ‘cloth’ Open, sheer, natural fibre fabrics can be used for nuno
felting. The following sample is created using wool batts as the backing instead of wool tops.
Wool batts are a prefelt or needle felt. When using wool batts there is no need for tiling wool

tops, which is the case for traditional felting.

Method

1 Lay a towel on a flat surface.

2 Place a sheet of bubble wrap on top of
the towel. Make sure the bubble wrap is at
least 5cm larger than your project.

3 Cut the wool batt to the required size
(such as 30cm x 30cm) and lay on top of
the bubble wrap.

4 Lay the sheer fabric on top.

5 Prepare a soap solution: half a cup of Lux
flakes dissolved in 2 cups of hot water, and
then add water to make up 2 L —a milk
bottle is a useful container.

6 Pour a small amount of the soap mixture
into the middle of the sheer fabric and
gently rub the wool fabric pad until the
wool fibres are wet.

ISBN 9780170210713

Nuno felting requirements

Sheer fabric lying on a wool batt

Chapter 1 Elements and principles of design 7



Converging lines — nuno woven bag

7 Cover the wool fabric pad with netting and
roll using a dowel until the wool fibres start
to attach to the sheer fabric.

8 Repeat steps 1-7 with a number of
different sheer fabrics so that you have
different-coloured nuno felting for
weaving.

9 Cut the nuno felt into strips of varying
widths.

10 Lay the vertical nuno felt strips to create
the desired size.

11 Weave the horizontal nuno felt strips
between the vertical strips.

12 Lay the netting over the nuno felt. Pour a
little soap mixture onto the netting and
lightly rub over the felting until the web is
wet through.

13 Continue rolling until the wool fibres are
visible through the fabric and the strips are
felted together.

14 Rinse the nuno felt in cold water. A dash
of vinegar in the final rinse clears away any
residual soap.

+ Skill development 1.3 Pleating

Many fabrics are suitable for pleating, but the best results are achieved using lightweight
thermoplastic fabrics such as polyester satin. A cloth pleater is suitable to pleat small lengths

of fabric.

Cloth pleater

8 Nelson Textiles and Design

Method

1 Cut the fabric to be pleated the same
width as the cloth pleater, but at least
twice the length. Press the fabric to
remove any creases.

2 Position the cloth pleater on the ironing
board with the fold of the pleater facing
away from you. Place the right side of the
fabric on top of the cloth pleater.

ISBN 9780170210713



3 Tuck the fabric behind each
pleat with the metal bar.
Hold the pleat up with your
finger and tuck the fabric
to the back of the pleater.
Use the bar to ensure the
fabric is in place. Repeat
until the desired length has 3
been pleated.

Placing fabricin pleater Ironing pleated fabric Releasing pleated fabric

Zigzag lines produced by pleating; materials: satin, Embellished pleats using decorative machine
machine thread stitching; materials: satin, metallic machine

4 Spray the fabric with iron-on
starch and iron with a pressing
cloth. Or, place fusible interfacing (fusible
side down) over the pleated fabric and
fuse it to lock the pleats in place. Allow the
fabric to cool.

5 Gently roll back the pleated fabric to
release it from the cloth pleater.

6 Embellish the pleated fabric with straight
stitch (SWO0/SL3), stitching the pleats in
one direction and then in the opposite
direction for the next row. Or, embellish
the pleated fabric with decorative
machine stitching.

embroidery thread

Skill development 1.4 Free-motion stitching

Free-motion stitching is an effective
method to incorporate line into textile
projects as the stitching can be in any
direction: forward or back, left or right. Any
sewing machine can be used for free-motion
stitching by lowering the drop feed and using
a darning foot. With practice, any design can
be stitched.

Method

1 Select a suitable fabric. If using a
lightweight fabric, stabilise the fabric with
tear-away stabiliser or place the fabric in
a hoop. Pellon can be used to stabilise
fabrics and create a quilted effect.

2 Set the machine to free-motion stitching.
(See Chapter 16 for detailed information
on free-motion machine embroidery.)

3 Stitch in a curved motion, moving
forward and back over the fabric.

Fabric book by Jenn Peters

Stippling using gold metallic thread on satin

Stippling used to attach a fabric Free-motion stitching used to embellish photo
photo frame transfer images
ISBN 9780170210713 Chapter 1 Elements and principles of design 9



i Skill development 1.5 Couching

Couching is the process of attaching decorative yarns or cords to a fabric. A small zigzag stitch
is used to attach the yarns. Changing both the thread type and the stitch width and length can
achieve different effects.

Machine threads suitable for couching are invisible thread, rayon embroidery thread,
polyester machine thread and metallic thread.

Method

1 Select the backing fabric. If the fabric is
lightweight, stabilise it with tear-away
stabiliser.

2 Cuttheyarn or cord to the desired length
plus 10cm.

3 Use a stitch width just wider than the
couching yarn or cord. Adjust the stitch
length for the desired coverage over
the yarn or cord.

Converging lines of couching;
materials: stretch suede
backing, eyelash yarn

4 Holding the cord or yarn both in front
and behind the foot, zigzag over the yarn
or cord.

Curved lines created by couching and freehand embroidery;
materials: calico backing fabric, cream woollen yarn, slub yarn and
rayon embroidery thread; couching stitch: zigzag SW3.5/5L2

Yarns suitable for couching

Skill development 1.6 Cord making

Method - twisted cords
1 Select 2-4 yarns of various textures and
thicknesses.

2 Cutto the desired length plus 10cm.

3 Insert the yarns through the hole in the
presser foot with 10cm excess behind the
foot. Use the same thread in the bobbin as
the top thread.

4 Holding the yarns both in front and behind
the presser foot, twist together and zigzag
over the yarn. The stitch width will depend
on the thickness of the yarns selected.

Fabric box by Lynda Peters

Textured twisted cords
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Method — bobbin cords

1 Select 2-4 yarns of various textures
and thicknesses.

2 Cutthe yarns three times the finished
length of the cord.

3 Thread the yarns through the hole in
an empty bobbin and tie securely.

Place the bobbin on the bobbin winder.

5 Hold the end of the cords taut at a
45-degree angle and start the bobbin
winder.

6 Stop winding when the yarns have
twisted together.

7 Hold the middle of the twisted cord and
bring the end of the cord to the bobbin.
Release the middle and the cord will
wrap around itself. Tie a knot at the end

to secure.

NelsonNet ‘
Mini scarf 1.9 Line technique reflection
TEXD11AS010001 scaffold

Textured bobbin cords

Shape is a closed line. There are two main types of recognisable shapes: organic (such
as free-formed natural shapes) and geometric (such as squares, circles and triangles).
When lines connect to form a shape with no depth, the shape is two-dimensional
or flat. When depth is applied to a shape it becomes three-dimensional. Three-
dimensional shapes are known as form. To demonstrate the difference, a square is a

Geometric shapes
tend to be
rigid,
mathematical,
defined,
* confined.

ISBN 9780170210713 Chapter 1 Elements and principles of design 11

shape and a cube is a form.

Organic shapes
tend to be
fluid,
free-forming,
natural,
unique.




The use of shape in apparel

Shape can be used in apparel to create optical illusions in just the same way as line.
Designs that create vertical shapes or spaces make the wearer look slimmer. Horizontal
shapes divide the body, making it appear shorter and wider. Large, bold prints make
the wearer look larger.

'The use of shape in a textile item can be a focal point as the eye is drawn to the
shape. Irregular shapes are more interesting to the eye than symmetrical shapes. Spaces
between shapes add interest to the design. Little space between shapes results in a busy
design and the design may become too congested. Too much space and the shapes are

lost in the background.

Photos from Shutterstock.com

Bold design with little space between shapes creates a busy design.  Structural design features are used to create shape in a design.

Silhouette refers to the style of a garment. Seven basic fashion silhouettes or
shapes have regularly appeared throughout history. These silhouettes can be altered by
changing design features, such as the position of the waistline, sleeve styles, the amount
of fullness in the skirt and variations in length.

The seven basic fashion silhouettes

ALY

A-line Hour-glass Tube Wedge

Square Bell Bustle
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aesthetic design feature. Examples include:

Shape can be incorporated into a textile item using a functional design feature or an

stiffening a fabric or padding a design, such as using shoulder pads to change the |1 Toture in texties

shape of a jacket collage
* gathering a fabric to add fullness to the design and enlarge the shape 1.12 Shape design
« cutting the fabric on the bias to change the shape of the garment, causing the fabric ~ "sPiration ~the natural

environment

to hang differently
* using fabrics printed with designs containing shapes to change the look and focal

point of the design.

NelsonNet

Felt and organza leaves
TEXD11AS010002

Tulle and organza flowers
TEXD11AS010003

Romeo motif
TEXD11AS010004

Photos from Shutterstock.com

Shape is incorporated in the design through  Ruffles and frills add shape to a design.
the use of flowers to embellish the skirt.

Textile techniques to create shape

Skill development .7 Hand stitching — leaf

r
1
1
1

Method

1 Select aleaf to use as a template.

2 Select a fabric for your design. The fabric in
the sample is batik with an organza layer
on top. The organza is optional.

3 Using a dressmaker’s pencil or fabric pen,
trace around the design.

4 Using no. 8 pearl embroidery thread or
stranded cotton, back stitch the outline of
the leaf and then create the veins.

ISBN 9780170210713 Chapter 1 Elements and principles of design 13



+ Skill development .8 Hand stitching — cut work

Method

1 Print an image onto cotton digital
imaging fabric.

£

1.13 Shape — found objects
1.14 Creating shape in
Photoshop

2 Create and cut out a paper template
inspired by your digital image.

3 Select the fabrics for your design. Start
with either Pellon or two layers of calico
to create a backing, and then use a solid
fabric like poplin. This sample uses hand-

1 __ dyed silk. The next layer is organza or a

sheer fabric, with either cotton or silk
muslin for the top layer.

4 Using a dressmaker’s pencil or fabric
pen, trace the template onto the silk or
poplin layer.

5 Using stranded thread and running stitch,
create design lines that relate to the digital
image. On this sample, lines were created
across the waistline of the swimsuit.

6 Attach the digital image to the backing
fabric using hand stitches. These stitches
should become a feature of the design.

7 Hand stitch the muslin into place following
the template. Use back stitch so that there
is a solid line to cut back on.

8 Use embroidery scissors to cut away the
muslin close to the back stitch. Be careful
not to cut the underneath layers.

9 Embellish the design with contrast
stitching and buttons.

Photo quilt made by Jennifer Peters as 21st birthday present
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Method

1

+ Skill development

Draw a shape for the motif onto water-
soluble Vilene using a fabric pen.

Lay the Vilene on the needle-felting mat.

Use small pieces of wool tops to create
the motif.

Hold the Vilene in place and punch up and
down with the needle-felting tool. Do not
punch too vigorously as the needles may
break. Start around the outline of the motif
first and then move towards the centre.

Add more wool tops until the desired
thickness is achieved.

Attach a small square of muslin to
embellish the motif.

Trim the Vilene close to the motif and wash
in warm water to remove the Vilene.

Finish the motif with a hand-stitched
button. The motif is now ready to
embellish a textile item. Alternatively,
needle felting can be done straight onto a
textile project.

The needle-felting tool is available in different sizes; the
one pictured has three barbed needles.

1.10 Kunin felt

Kunin felt is made from acrylic and polyester. Using a soldering iron or creative textile tool
to melt sections of the material can create a decorative effect. A creative textile tool has ‘

interchangeable heads used to create different effects, such as melting and embossing.

Method

1
2

Cut the felt to the required size.

Use metallic embroidery thread and
free-motion stitching to create a circular
pattern on the felt.

Burn away sections of the felt using a
soldering iron or creative textile tool to
create a lace-like pattern.

Note: When burning or melting fabrics,

always work in a well-ventilated area. Make
sure you cover the work area with a metal tray
to prevent burn marks.

ISBN 9780170210713
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reflection scaffold
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1.11 | Leaves

1 Cut the backing fabric. Black organza was used for this sample.

2 Lay avariety of small fabric pieces, yarns and wool tops onto the backing fabric to create a
thin layer.

3 Cuttwo black felt leaves and place onto the prepared background.

4 Cover with tulle.

5 Add detail to the design using free-motion stitching.

Felt leaves in fabric sandwich TeXt ure

Texture refers to the surface characteristics of a design. It has two main recognisable

types: visual and tactile.

* Visual texture is where the design has the illusion of texture, such as a printed
snakeskin pattern.

* Tactile texture is where the surface characteristics can physically be felt, such as the
feel of a natural snakeskin handbag or shoes. Tactile texture is often referred to as
the ‘hand’ of the fabric.

NelsonNet Texture adds interest, dimension and variety to a design. Types of textures include

Fabric shapes rough, smooth, shiny, bumpy, fuzzy, prickly, suede and matt.

[EXDTIASOI0005 The use of texture in apparel
Texture can be used in apparel to create optical illusions in just the same way as line
and shape. Bulky textures make the figure appear larger but can also disguise body
shape. Smooth, shiny textures like satin make the body appear larger. Dull, matte

textures tend to be slimming.
@ Texture is often incorporated into a textile item by using an aesthetic design feature.
116 Creating testure using. Thick pile fur or flufty surfaces add bulk to a textile des'lgn.
solvy  Large textures added to a garment may overpower the item and change the
1.17 Creating texture by proportions_

fabri hi . . . . .
apric scruneng * Trimming, such as braids and laces, add textural embellishment to a design.

* Fabric finishes, such as napping, flocking or embossing, can add texture to a design.
* Surface decoration, including beading and embroidery, can help achieve texture.

Photos from Shutterstock.com

Bulky textures make the figure Shiny textures like satin make the figure Large textures change the proportion of  Heavily textured fabrics add bulk to
appear larger. appear larger. a garment, causing unequal balance. the figure.
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Textile techniques to create texture

Skill development 1.12 Making your own fabric: desert inspiration

Method

1 Select animage that inspires you. Consider
how you can create a textural design from
the image.

2 Collect textile materials suitable for a sand
dune collage.

3 Cut a backing fabric to the desired size.

Layer textile materials to create the desired
effect. Couch into place.

NelsonNet

Make your own fabric
TEXD11AS010006

Photos from Jan Scudamore Design inspiration: sand dunes

T TR

Wall hanging inspired by sand dunes using a reverse- Collage inspired by sand dunes. Textile materials include
appliqué technique. Fabric layers were cut away to open zippers.
reveal different fabrics underneath.

r
1
1
1

Skill development 1.13 Foil motifs

Method

1 Heat-distort foil using an iron or heat gun.
If using an iron, cover the foil with baking
paper. Foil chocolate wrappers work well
and will distort quickly.

2 Create an interesting shape with the
distorted foil and lay onto the black
organza.

3 Use free-motion stitching to attach the foil
to the organza.

Foil motif

ISBN 9780170210713 Chapter 1 Elements and principles of design 17



+ Skill development

=
1.18 Texture technique
reflection scaffold

1.14 Heat-distorting fabric

| Skill development  1.15 | Heat-distorting felt

)

Felt bobbles

Underside of distorted felt Felt flowers

18 Nelson Textiles and Design

Method

1

Select and cut fabric to the desired size.
Fabrics most suitable for this technique

are 100% polyester or 100% nylon due to
their thermoplastic nature. Plain weave
polyester fabrics, satin, chiffon and organza
were used in this sample.

Use elastic bands, sewing threads or yarns
to create a design using an assortment of
tied marbles, buttons and beads. Any items
made from glass, plastic beads or wooden
beads are suitable for shape distortions.

Steam the fabric in a colander for
20 minutes to heat-set the tied designs.

Remove marbles, buttons and beads to
reveal the heat-distorted surface.

Method

1

Lay a towel and some bubble wrap on
a flat surface.

Place two contrasting layers of wool
batts on the bubble wrap. Wet them with
soap solution.

Cover with netting and roll (see Skill
development 1.2, page 8) until the layers
have started to felt together.

Place the marble under the wool batt
and tightly wrap a rubber band around it.
Repeat this process until all the marbles
have been secured in the wool batt.

Half fill a large saucepan with water. Place
the wool batt into the saucepan and
agitate as the water boils for approximately
10 minutes.

Use metal tongs to remove the wool batt
and dry on a towel. Allow the wool batt
to dry completely before removing the
rubber bands.

If desired, slit the bobbles to create a
flower-like appearance.

ISBN 9780170210713



Colour and value

Colour is one of the most important elements of design. Colours appear when light
waves are reflected and absorbed by objects. Levels of colour are described using the
terms hue, value and intensity.

Hue refers to the name of the colour. Primary hues are red, blue and yellow. These
three colours are mixed to create secondary colours. Secondary hues are purple, green
and orange. The mixing of a primary hue with a secondary hue forms a tertiary colour.
On the colour wheel, warm colourways are characterised by reds, oranges and yellows
and cool colourways are characterised by blues, greens and purples.

Warm
colours

1.19 Colour wheel
1.20 Colour schemes

—
OoLITwn

@)
@)

T

Cool rl1

colours A ‘ ‘ t

NelsonNet
Primary Secondary Tertiary
colours colours ™ colours
Colour wheel
The colour wheel Value showing shades and tints TEXD11AS010007

Colour wheel template
Value is the lightness or darkness of a colour. Value can add depth and volume toa 1y A8010008p

design. A colour that has black added to it is known as a shade and has a darker value;
for example, burgundy is a shade of red. A colour that has white added to it is known
as a tint and has a lighter value; for example, pink is a tint of red.

Monochromatic colour schemes use shades and tints of one colour. The colours go
well together, creating a soothing effect.

Analogous or harmonious colour schemes contain colours adjacent to one another
on the colour wheel. The resulting colour scheme is richer than a monochromatic
scheme but still lacks contrast.

Complementary colour schemes are made from colours opposite one another on
the colour wheel. They consist of one warm colour and one cool colour; for example,
red and blue. The resulting design is bright, with strong contrast.

Split-complementary colour schemes consist of two colours adjacent on the colour
wheel and one opposite. These designs have high contrast but are more harmonious
than complementary schemes.

Triad colour schemes contain three colours that are evenly spaced on the colour
wheel: yellow, blue and red or green, orange and purple. The resulting design has strong
visual contrast and is vibrant.

Achromatic colour schemes only use black, white and grey tones.

3 SR AR

Achromatic Monochromatic Triad Harmonious Complementary ~ Split-complementary

Colour schemes

ISBN 9780170210713 Chapter 1 Elements and principles of design 19



1.21 Psychology of colour
collage

1.22 Colour design
inspiration — still-life collage
1.23 Colour technique
reflection scaffold

Photos from Shutterstock.com

Colours are often used to intensify mood (such as red for passion or anger) or to
convey messages of association (such as white for purity and green for envy). There
is a deep psychology associated with the use of colour. Colour preferences reflect our
personal tastes and personalities and have significance to each individual in design.
Colour is often associated with gender, age, social status, history, religious or spiritual
events, marriages, funeral customs, cultures and subcultures.

Red is the symbol of fire, danger, power, passion, love, courage and warmth.

Blue creates images of the sea and sky. It symbolises coolness, freshness and
first position.

Green is the symbol of life. It is associated with nature and the environment.
Purple is the colour of royalty, wealth, power and luxury.

Orange is the symbol of autumn, earth, warmth, dirt and dust.

The use of colour in apparel

Colour can also create optical illusions. Colours appear different depending on the
background and lighting used. Dark colours such as black and navy blue make the
figure appear smaller. Bright colours such as orange and lime make the figure appear
larger. Areas of white bring colours together, whereas black divides an area.

Warm, bright colours seem heavier or denser than cool colours. The same red is used in both images but appears different
because of the background colour.

Advancing and receding gradients change the balance of colour
within a design. This effect leads the eye to the more dominant
colour or the colour with the highest value.

Bright colours make the figure appear larger. Areas of white and black divide the design
and draw the eye to the focal point.
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Textile technigues to create colour

r
1
1
1

Method

1 Create a pattern for the patchwork shapes.
Graph paper is easy to use and creates
accurate shapes.

2 Adda 1cm seam allowance to all edges.

3 Use a rotary cutter and cutting board to
cut out the shapes in woven fabric.

4 Plan your design so that the pieces are
joined in strips.

5 Use a straight stitch (SL2.5) to join the
pieces together.

6 Press all seam allowances open.

7 Join the strips together to create the
patchwork square.

Piece 2
Cut 8
1cmSA

v, .

Bottom panel Centre panel

Skill development 1.16 Patchwork

NelsonNet

Patchwork

TEXD11AS010009

Patchwork pattern piece 1

TEXD11TM010010
Patchwork pattern piece 2
TEXD11TMO010011

Patchwork pattern piece 3
TEXD11TM010012

Patchwork pattern piece 4

TEXD11TM010013

Patchwork monochromatic colour Patchwork achromatic colour scheme —
scheme — created from one hue, with uses only black, white and grey tones.

the addition of black, white, grey or
other colours.

ISBN 9780170210713

Piece 3
Cut6
1cmSA

Top panel

Patchwork complementary colour Patchwork triad colour scheme
scheme — uses colours opposite one
another on the colour wheel.
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Proportion
Proportion refers to the relationship between two parts of a design, or between one
part of a design and the entire design piece. Proportion can be a comparison of sizes,
shapes or amounts of specified design elements. Distances, segments or parts can
determine proportion. An example of this can be drawn from apparel manufacture,
where every seam, yoke, collar, design line, dart, pleat, tuck or hemline alters the
proportion of the garment. Also consider the relationship of measurements on a wall
hanging or rug for your bedroom floor.

Symmetry has quite an effect on the proportion of design. The design may
be more aesthetically pleasing if it is balanced, or more interesting if it is unbalanced.
Proportion is a very important principle when drawing fashion figures.

Proportion of line Proportion of design features
Changing the proportion of line and space alters the design Changing the proportion of design features changes the dominance
features. In this example the longer the line, the thinner and longer  of image elements. In this example the red circle in the centre of
the image appears. each design is exactly the same size. The centre appears larger in

the top design due to the proportion of the outside circles.

O X
- A

Photos from Shutterstock.com

A high waist and longer skirt make the figure look Even proportions emphasize squareness and make
taller and slimmer. the figure look shorter.
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Balance

Balance gives design stability and strength. It refers to the visual weight of shape,

texture, colour, line and space. There are three types of balance: symmetrical,

asymmetrical and radial.
Symmetrical balance is where the elements used are the same or similar on either :
side of an axis. That is, the weight is distributed evenly.
Asymmetrical balance is where the elements used on either side of an axis are not :
distributed evenly. Symmetrical balance

Radial balance is where a design originates from a central point and all elements

radiate out evenly from that point.

Asymmetrical balance

Photos from Shutterstock.com

Radial balance

Design is symmetrical with formal balance. Design is asymmetrical with informal balance.

Rhythm

Rhythm is the repetition of various elements in a design to create a feeling of
organised movement. These elements could include colour, shape, texture and line.
Rhythm creates visual stimulation by prompting the viewer’s eye to move around the
design work. It also creates a mood or feeling within the design.

Photos from Shutterstock.com

Graduated rhythm follows a regular pattern,
which decreases down the garment.

Random rhythm has different design features.
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Emphasis
. Emphasis is the focal point. This is the part of the design that captures the viewer’s
attention. It will be an area on the design or within the design structure that stands out
. from the rest of the design.
Emphasis can be achieved in a variety of ways. The elements of design can be
. manipulated to create interesting focal points. Contrasting colours can be used, a shape

can be made larger or smaller, backgrounds may be changed, or unusual or unexpected

shapes, textures or lines can be incorporated.

Emphasis

ﬂ.bf

Emphasis created using surface Emphasis created using line Emphasis created using shape and space
decoration

Photos from Shutterstock.com

Contrast and harmony

Contrast is an unexpected change in the visual elements of a design. It can be created
through colour, shape, line or texture. Colour can be altered through hue, value and
saturation. Light and dark contrast creates depth of design. Shapes can change from
smooth to jagged or sharp. Texture can change from rough to smooth. Line can change

Contrast and harmony

from thick to thin, or straight to curved.
Harmony combines colour, shape, line and texture. The similarities of the design or
repeated design features are consistent and blend together to create an aesthetic design.

Photos from Shutterstock.com

Contrast created by the use of different Harmony created through the use of similar fabrics
fabrics and different-sized ruffles and the repetition of design features
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Unity
Unity is a composition that has a completeness of design. All the visual elements of

the design unify the overall work. Harmony is created when the design looks like it
belongs together and is unified.

Evaluating designs
Evaluating your own designs and those of others can improve your knowledge and
understanding about the process and composition of design. Each person will
appreciate a design in their own way. A great deal of design evaluation comes down
to a judgement made on a very subjective level and involves individual taste. To create \
guidelines for critical analysis of design work, technical observations are made.
Technical observations of design work include: 1.24 Analyse and evaluate
* functional and aesthetic features textile items from the five
* strengths and weaknesses focus areas
* elements and principles.
'The success of a design can be analysed systematically using the features listed

above. This will be discussed further in Chapter 24.
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The elements and principles of design are the building blocks used to create design
work. The elements are the key components of the design, whereas the principles can
be thought of as the tools applied to create innovative and unique designs. The success
of the final design relies on the unity of the functional and aesthetic aspects, the
strengths and weaknesses, and the elements and principles.

The elements and principles are relatively objective components that can be used to
analyse a design. Analysing a design involves ‘pulling apart’ each component or design
feature, and examining and commenting on how, where, when and why each will be
used. An example of how to analyse elements and principles of design is demonstrated
in the provided on page 26.

Analysis of elements and principles of design
Focus area: textile arts

'The information on page 26 is an excerpt from supporting documentation
demonstrating an analysis of the elements and principles of design for a textile art
wall hanging.
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Wall hanging by Kathryn Peters

Major Textiles Project

Textile arts — Kathryn Peters

The function of the project is to be aesthetically pleasing. Therefore the aesthetic elements
of the design are its strengths. However they can also be a weakness as the highly decorative
surface is difficult to clean.

The loops attached along the top of the wall hanging create
shape. This is a strength as it allows the project to be hung
straight and the loops, being visible, add to the overall design.

The seams used throughout the wall hanging create horizontal
and vertical lines.

The use of black bordering fabric cut with a straight edge
creates a thick line around the wall hanging design, which also
Creates contrast to the vibrant colours of the African design.

The distinct range of colours in the sunset creates both
harmony and contrast within the project as the colours together
are harmonious, but they also contrast with the dark trees and the
glistening setting sun.

The use of the three wild cats creates repetition, as do the trees
and bushes. The design is relatively evenly proportioned, which
emphasises the realistic African design.

The use of fringing is an example of repetition in the project,
as well as aiding in the proportion and rhythm.

A large variety of tactile and visual textures have been
incorporated to create dimension and interest within the wall
hanging. From the smooth and shiny hand of the silk in the
fabric layering in the sky, through to the soft and smooth dyed
cotton fabrics and felt, to the rougher Romeo trees and surface
embellishment such as beading. The tactile and visual textures are
a strength of the project.

Free-hand machine embroidery is used many times in the wall hanging to add texture, shape
and colour. The use of rayon thread to complete this presents a lustrous and smooth texture;
it also increases the vibrancy of the colours. The general repetitive stitching to fill in an area also
Creates a tactile texture.

The use of surface embellishments such as beading add texture and dimension to the project.

The innovative technique of digital imaging was used in the project to create the intricate detail
of the animals. The printed pictures, with added detail of free-motion machine embroidery using
rayon threads, created a contrast against the smooth texture of the silk images. Also, a contrast in
texture was achieved, which helped to emphasise the natural shapes of the images.

The inclusion of different yarns throughout the project creates a variety of textures and
effects. The couching of yarns in the grass creates shape and the inclusion of yarns and ribbons
in the cording adds another dimension to the project.

The repetition of metallic threads/yarns incorporated into the sun, tree, bushes and lions’
mane help to add contrast and colour to the design as this use of colour shows the reality of the
sun coming through from behind.

Through the use of a variety of materials, innovative/creative techniques, and colour schemes
symbolic of the African landscape represented in the design, unity is achieved within the wall
hanging. The addition of the black bordering fabric creates a final design similar to that of a
picture in a frame, which embodies the principles of harmony, unity and proportion.
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Use the information in this chapter to answer the following questions.
1 Define the term design.

2 Compare and contrast aesthetic and functional design.

3 Why is environmental sustainability an important factor for a fashion designer to
consider when creating a new collection?

4 Identify the elements and principles of design.

5 Reflect on your creative textile experiences in this unit. Which techniques did you
think were the most effective? Why? In the future, how could you use these tech-
niques in textile projects?

© Society for Responsible Design (www.srd.org.au): An incorporated, independent,
not-for-profit, volunteer-run organisation that aims to provide some of the answers
in relation to environmental sustainability design.

© Fibre Fusion (www.fibrefusion.com.au): Produces and sells supplies for felting,
spinning, paper making and other textile pursuits, including wool batts.

© Silksational (wwwisilksational.com.au): Supplier of silk and textile art products,
including wool batts.

© The Thread Studio (www.thethreadstudio.com): Supplier of textile products, including
kunin felt, flimies (wool batts), Romeo and creative textile tool.

©® Punch with Judy (www.punchwithjudy.com.au): Online supplier of textile products,
including cloth pleater and needle-felting equipment.

1.25 Design palm cards

NelsonNet

Design crossword
TEXD11INO10014
Design word search
TEXD11IN0O10015
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Communication is one of the most important skills you can develop. It is often
defined in simple terms as the transmission of information between a sender and a
receiver using any of the five senses. Communication takes place in verbal and non-
verbal forms, and often the two forms are mixed together to create the most efhicient
communication. For communication to be truly effective, it is essential that both the
sender and receiver share a common meaning of the message that has been passed
between them.

Methods of communication for designers

Designers need to acquire effective communication skills to be successful. This does not
mean that they need to be an expert in all fields of communication. It is possible, for
example, for a designer to be successful even if they are not able to illustrate — they may
have exceptional skills in written or verbal communication instead. Designers can also
employ people with expert knowledge in any of the required design fields. For example,
a designer without illustrative skills could employ another person to do that aspect of
the design work.

Designers can share the meaning of their sources of inspiration, design ideas or
visions in a variety of ways, including verbal and non-verbal communication methods
or combinations of the two. The methods of communication all interact to provide the
client, manufacturer or customer with a superior understanding of what the finished
design will look like. The communication techniques will vary from one designer to
another as all designers have their own preferred methods when communicating their
design ideas. These methods will often be based on personal preference or specific
talent. The designer may also be required to follow strict protocols for communication
based on how a client or manufacturer expects the designer to present their work.
These protocols are known as industry standards.

Knowledge, interest,
distraction, time, motivation,
enthusiasm, clarity, purpose,
language, audience

Knowledge,
understanding, need, interest,
motivation, distraction, beliefs,
clarity, purpose, language,
expectations

This communication model
demonstrates factors affecting
effective communication between
asender and receiver.
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depend both on the speaker’s tone and delivery and on how the speaker integrates

Verbal communication is that which is spoken. Successful verbal communication can =
E¢

non-verbal elements into the communication. Verbal communication methods and 2.1 Planning scaffold for ora
environments can include: presentation
* personal meetings or conferences
* phone calls, including teleconference calls
* web conferencing.
The criteria for effective verbal communication include audience, purpose, context
and language. When you are speaking to a friend or a teacher, you are communicating
more than just words.
A student will often use written and graphic visual aids in a Textiles and Design
presentation to assist in the understanding of design and design concepts, the purpose

of the Australian Textile, Clothing Footwear and Allied Industries (ATCFAI) and the

understanding of properties and performance of fibres, yarns and fabrics.

/-P Communication 4\

Teacher Student

Graphically communicating

design ideas, sketches and
labelled illustrations

Asking questions and
acquiring valuable feedback

Conducting experiments SUCCGS_SfU|_ L stening attentivels in
with materials and showing communication E e”'”%i ke_” Ive 3{ In class
your teacher of Textile and taking notes

Project work

Researching design techniques
and making samples

Keeping a visual diary to
show your teacher

This communication model demonstrates effective communication between a teacher and a student in relation to Textiles Project work.

'The following tips are for communicating via spoken word. The factors discussed in
the table are interrelated and work together to form successful verbal communication.

Oral presentation

Audience Consider your audience. What do they expect from your presentation? What will interest,
inform and hold their attention? Will they understand what you are trying to convey?

Your presentation will be more effective if you maintain eye contact, use a clear
speaking voice and choose words that are appropriate for your audience.

Purpose What is the main intention of your presentation? Do you want to inspire, inform,
educate, persuade, argue, demonstrate or achieve something else?

Consider the tone of language that would best fit your purpose and use it to make
your presentation dynamic. Know the key elements of what you want your audience to
understand. Remember: you are the messenger, so it is up to you to deliver the message.
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Oral presentation (continued)

Context Consider the context of your presentation. The context is aligned to the purpose but
is closely related to the direct outcome of your presentation. This means getting to
the point, knowing exactly what you need to achieve, and delivering the message
appropriately and in a timely manner.

The presentation should not be read. It should be presented to your audience based
on knowledge that you have acquired through research and preparation, and should
demonstrate a clear understanding of the topic. If you understand the information, you
will have a better chance of putting it in context for your audience.

For a Textiles and Design presentation, you will need to be aware of what the teacher
is assessing and make sure you are addressing the context in which the assessment has
been set.

Language The language you use should be appropriate. The way you speak to your family, friends,
classmates and teachers is often different. Success in oral presentation delivery is often
part of an assessment task for Textiles and Design, so choosing the most appropriate
language for your audience will ensure that your delivery is more successful.

Be confident — use a clear speaking voice that is well paced and energetic.

Non-verbal communication is that which is unspoken. It can include written words,
graphic or symbolic representation, body language and gestures. Examples of non-
verbal communication methods include:
* samples or prototypes
* graphics, including computer-aided design
* newsletters, magazines or various print media
* show cards
* websites
* photographs
* sketches, such as freehand illustrations
* emails and faxes
* blogs
* PowerPoint presentations
* folios.
Two common types of non-verbal communication used by designers are written
and graphic communication.

Written communication

The criteria for effective written communication include appropriate text type

and font, use of space, audience, purpose and context. In most applications of

written communication the use of text type and font is a very expressive form of
communication. A designer is able to choose from a variety of font and text types and
each font design exhibits style. The style chosen can dramatically affect the finished
design. As with all forms of communication, many factors must be considered: the use
of positive and negative space, the purpose of the writing, the context in which it will
be presented and the intended audience.

Text type and font
A text type usually refers to the typefaces used for the main text of written material.
A font can be defined as a complete set of characters in a particular size and style of type.
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There are literally thousands of font types, and many more are designed every day.
Computer software programs usually come with a set of standard fonts, and numerous
websites offer free fonts or designer fonts for purchase.

Font type Font type Fort type Font type
Times new Roman | Arial Chiller Ravie
Aa Bb Cc Dc Ef Aa Bb Cc De Ef Aa Eb Ce De Ef Aet BB Ce De E€
FORL Wy pe Font type Tonb tpe FONT TYPE
By KIUPTY, Lucinda calligraphy |Trosty CASTELLAR
A3 b e BO T Aa Bb Cc De Ef ha Bb 0o Do B AA BB CC DE FF
Fea® Bpe Font type ront bype I conte

Broadway dll:lb P m:;?e
Rlbae aupar Aa Eb CcDe Ef AARo ecoa Ad Bb Cc De BF
font type Fomt type Font type Font type
dftarlow Folid Ualic | gk Fokerraon Wide Latin
e BbCeDeff | ieBlCeDetf Aa Bb Cc Pe Ef | 22 BP Cc De Ef

This selection of fonts, chosen from Microsoft Word, illustrates some of the differences in font style. The text type is 12 point and no other
features such as bold or italics have been added.

When you write information for your supporting documentation, you can select )
different fonts to suit the nature of your textile project. It is imperative that you choose ‘%
a text type no smaller than 12 point, otherwise it is too difficult to read. The Board
of Studies suggests students use a legible font for supporting documentation as this text types
assists the clarity of written presentation and communication of work.

Use of space

'The way you use space when you design your written page is very important. Headings

use of space

of different sizes, space between lines, and paragraphs to separate new ideas or themes
are all important factors that lead to a successful design layout.

White space is also known as negative space. Without an adequate amount of
negative space, text would become unreadable, graphics would lose their prominence,
and there would be no sense of balance between the design elements on a page.
Negative space describes open space that exists between all design elements, including
shape, colour, texture and line. It is found between letters, words, headings and
paragraphs of text. It exists
between all of the elements of
the page and is important for
providing interaction between
textual, visual and graphic
design objects.

The balance of text to negative space ratio affects
all the design elements on a page layout. This
example is a production drawing.

2.2 Written communication:

2.3 Written communication:
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Audience

The font type used in written communication should be selected based on the intended
audience. The dynamics of font can be very effective and can add meaning to the
overall concept of the design work, so you will want to select a font that is appropriate
for the reader.

Purpose

'The primary purpose of written communication is to inform. Whether the information
is educational, inspirational, meant as advertising or demonstrates understanding or
knowledge of a topic in assignment work, it is all about getting your message across.
There is no use creating the work if it is not easy to read or has slabs of text without
space, headings or graphics that will interest the reader. Designers need to get their
message across in a vibrant way. This ensures that the purpose of their work is worth
the effort.

Textiles and Design students need to develop skills in communicating ideas in a
variety of written methods for appropriate applications. This can be done through
handwritten and computer-based technologies. The purpose of student work in
Textiles and Design is to demonstrate to the teacher the understanding and application
of sound written communication. The teacher can provide initial feedback, and then
examiners will assess written communication in both the written paper and supporting
documentation.

Context

It is important to keep your writing in the context of the Board of Studies
requirements for project work. The supporting documentation that you produce in class
must be related to your design concepts and must answer the questions that have been
set for you. Designers in industry also have specific contexts within which they have to
work, often defined by their clients.

Graphic communication

Graphic communication is any form of visual artistic representation. Freehand
sketching, rendering, illustration, drawing symbols or shapes, or taking photographs
can create graphics. Graphics can also be created via appropriate computer
graphic software programs by using photographs that can be stored,
manipulated and retrieved.

A powerful skill a designer can develop is the use of graphic
communication in design. This can be in the form of object drawing
(including views from different perspectives), two- and three-dimensional
drawing, rendered illustrations, industry production drawings and
pictorial representations. Graphic communication allows almost instant
understanding of a design concept. One old saying often quoted says, ‘A
picture paints a thousand words.” A designer can represent ideas quickly
in sketch form to convey ideas or design concepts. Graphic designs can be
shown to a client or kept in a book, such as a journal of inspirational ideas,
which may be revisited later on in the design process.

If designs are to be realised from initial idea sketches or rendered

illustrations to functional and aesthetically pleasing designs, a designer must

Design inspiration created

using 2 harmonious colour create industry production drawings. This tyPe of grflphm communication d‘emonstr:fltes
scheme based on a peacock industry standards necessary for manufacturing the item. On these production drawings,

theme correct dimensions and proportions provide accurate details of pattern pieces.
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Orthogonal 2-D object drawing

Orthogonal (or two-dimensional) drawings are sometimes known as working
drawings or multi-view drawings. They demonstrate section specifics and assembly
teatures. Orthogonal drawings give different views of an object. These types of
drawings are used mostly when communicating information graphically to industry
where the drawing needs to be analysed. The information analysed from the drawing
enables the industry worker to develop the design ready for manufacture.

. (=)

2.4 Step-hy-step guide to
one-point perspective
2.5 Step-by-step guide to
| two-point perspectives

J[r ’n 2.6 Step-by-step guide to
orthogonal drawing

Visualisation

Every orthogonal drawing must be drawn in proportion to the original three-
dimensional object. The scale must be applied consistently throughout the drawing and
indicated on the page. The first numeral in the scale ratio indicates a measurement on
the drawing, while the second numeral indicates the equivalent measurement on the
actual object. For example, a scale of 1:5 indicates that one unit of measurement on
the drawing represents five units on the actual object.

These drawings have scale, proportion and dimension included. Orthogonal
drawings can show plans, evaluations, developments, sections, cross-sections or specific

Plan view Development view
Front view Side view I Object

Orthogonal drawings are two-dimensional and show a variety of object views. They are usually drawn to scale or have dimensions added so
that design profiles are conveyed to the industry.

structure plans.

Pictorial 3-D object drawing

Pictorial (or three-dimensional) drawing is where an object is drawn onto a flat
surface with the main aim of demonstrating a certain element of realism, no matter
what the style. There are several ways a graphic design can be created via pictorial
representation. Pictorial drawing includes perspective drawing, planometric and
isometric styles.
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Photo from Shutterstock.com

Perspective phenomenon

— the long, straight railway

seems to narrow as it heads

towards the horizon, but the
tracks are parallel.

Perspective drawing

Perspective drawing creates the illusion of a three-dimensional object on a two-
dimensional surface. When we see an object, our brain tells us that the object gets smaller
as it recedes into space. We know for a fact this isn't true, but it is what the eye sees.

The most common methods of perspective drawing are one-point perspective (see
page 39) and two-point perspective. Three-point perspective is sometimes used in
illustrations where a dramatic and exaggerated representation is required.

Perspective drawing can be completed freehand or by using technical drawing

equipment or CAD systems.

Shutterstock.com

The sides of the building recede to separate vanishing points.

Fashion drawing

Fashion drawing is a stylised type of pictorial drawing. The fashion figure is usually
elongated to reflect a tall, thin base model. Fashion drawing is an art form that is
revered around the world. There is no specific technique required; each designer

uses their own artistic manner to create distinctive fashion illustrations that are
representative of their design style. Fashion drawing is a unique quality of drawing that
fascinates and captures the imagination of the audience. There is no right or wrong way
to draw; like all skills, it is one that is developed over time and refined with practice.

Photos from Shutterstoc.k.com

Fashion drawing created using felt-tip pens Fashion drawing rendered with water-colour paints

While there are no rules for fashion drawing, there are some basic tips that may
help you get started with your illustrations.
* You do not need to be an expert. Anyone can begin to draw and the more you
practise, the better you become.
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* Develop confidence as you practise your skills.

* Decide on a style that will capture the mood of your design.

* 'Think creatively and design for maximum audience impact. 2.7 Fashion drawing

* 'Try different styles of illustrations and ways of rendering your designs. 2.8 Female figure templates

2.9 Male figure templates

*+ Label the fc i ide.
abel the features your designs provide 210 Children and teonage

* Innovation is great but remember to balance aesthetics with functionality for a figure templates
sound design concept. 2.11 Using fashion figure
* Use the elements and principles of design as a basis for reviewing your work. templates
. . i 2.12 Ten-head female model
* Educate yourself and be aware of fabric properties and performance. The fabric proportions
choice will affect the drape, look, feel and handle of your garments. Fabric choice
will also dictate the selection of finishing and construction choices in your designs.
* Always present your work to your best ability.
* Sign and date your original work.
* Be proud of your designs.
Figure sketching
Drawing style is personal. There are different ways of approaching fashion drawing and
designers develop their own unique style over time. Fashion figure sketching can range
between eight to ten heads in height. The figure-sketching model used in this chapter
is based on models that are both nine and ten heads high. This means you basically
start by drawing a head shape and then make marks to create a set of gridlines. You can
create a blackline master from these gridlines to use as a basis for figure sketching over
and over again.
&u“
2 A
e
3 |
o e
'y | f‘ {
s M~ (ﬂ \
i f { \
5 Li_‘[/\:/ E
i -
s \—t NelsonNet
1
{1 . Gridline master template
. f TEXD11TM020017
A Male and female grid
g | templates
( TEXD11TM020018
10 \
\
Pl Y
Aset of gridlines used in figure sketching Basic figure line drawings of a female and male using gridlines
Computer-aided design
Various computer technologies can be used to create fashion illustrations.
Hardware such as graphic tablets, a stylus, a mouse, scanners and USB ports are
great for starting input for design work.
Software such as Adobe Illustrator, Photoshop and InDesign are industry-standard
programs that help you create and edit your work. Programs such as Microsoft Word,
PowerPoint and Paint can also be used to create illustrative designs.
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Fashion model trapezoids

NelsonNet can be used under a sheet of

Mgle and female alternative sketch paper to give you a

grid templates :

TEXDLITMO20019 sense of proportion when you
first start drawing. These can
be used to make basic figure
line drawings. As you practise
and improve your illustrating
skills, you will be able to move
the figures and change poses.
Fashion model trapezoids for women and men

| § | created using Microsoft Word auto shapes,
formatted with colour fill
— Thumb sketches

‘% Many designers start to record their design ideas using a series of small sketches called

2.13 Thumbnail figure thumb sketches. These are an important part of the design process and can be used to

templates evaluate designs before selecting the most appropriate for the specific end-use.

Drawing human features

When you begin to draw it is a good idea to practise shapes and different views of a
diverse range of features. There is no right or wrong way to represent features on an
illustration. Here are some basic illustration techniques that may help you begin the
tashion drawing process.

Eyes

Eyes are one of the most beautiful features of the human body. The colours of eyes are
diverse and in fashion sketching you can exaggerate features such as eyelashes, size and
colour of pupils.

Ears
A simple silhouette can represent ears or they can be much more detailed. They can
also be hidden by hair. Ears become important features when your illustration includes

\

accessories such as earrings or sunglasses.
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Lips

Lips can be represented by simple line drawings, or they can be filled out for a pout
or smile as seen in typical fashion illustrations. It is a good idea to add shine to lips
on female fashion illustrations, which can be done by simply leaving a white space to
suggest reflected light.

Noses

Noses are quite complex. A fashion illustration usually simplifies the nose to a series
of simple lines to indicate nostrils, the bridge and the tip. Noses will change the
appearance of your drawing. Try out different shapes and angles.

NelsonNet

Face grid template
TEXD11TM020020

O & 144N
W H-Er g o8 e E

2.14 Drawing a face master

grid
8 @ (02 k(‘/}» () 2.15 Digitally rendering a
@ ﬂ face
( 4
\\ \\
|

Lips Noses

Faces

Some fashion illustrators prefer not to draw faces. This is quite acceptable, but it is
best not to draw headless models. Figure sketching always looks more professional
when it includes even the simplest elements or features of a human face. This may be
represented pictorially as hair swept across the face, headdresses or hats.

Hair

Hair can add value and interest to your illustration. Different hairstyles will help
demonstrate the fashion style and the design of the clothes you want to present. Once
you have decided on a hairstyle, you can add highlights and texture through rendering.
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2.16 Fashion templates from
photo inspiration

asked to pose in a fashion stance.

Hands

Hands are deceptively large. As a general rule it is better to draw your hands too big
than too small. An open hand almost covers a face, which is useful to remember when
illustrating to help with proportion. When drawing hands, taper the fingertips and
soften the lines so that they do not appear as an outline.

Feet

Feet are also very large, and are actually the same size as your head. The feet balance
a whole image, so it is important to use the correct size to ground the image. Practise
drawing feet and shoes to improve your skills.

/

Pod
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P — 4\
(§£, Py — Jﬂ§
S A e /
Hands

Creating fashion illustrations from photography

You can create your own fashion illustrations based on photographs you have taken

or from magazines. When you use a photograph, it contains realistic proportions

that need to be changed to fashion-illustration proportions. To do this you need to
extend the leg length in both the thigh and calf regions. The model shown below has
been extended to nine heads in height. If you want to extend your model to be ten
heads high, add either one more head length to the thigh area or half a head length

to the thigh area and half to the neck area. You can play around with proportions; for
example, moving the shoulder widths further apart, lengthening the neck and thinning
down the waist gives a taller, more willowy appearance.

& 4 e

The model in this photograph hasbeen  Once you have your photographic Use a light box or a window to transfer Use your own template to create a
image, mark in balance lines (red) and your shapes onto a new piece of paperto  unique fashion illustration.
extended balance lines (yellow), and use as a template.
draw trapezoid shapes over the top of
the photograph.
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Rendering
Rendering in Textiles and Design is the art of interpreting fabrics and textures in
an illustration. It converts the design into another form of communication from the
designer to the intended audience. Depth is created by using line, colour, value, texture,
form and shape. Rendering adds value to the illustration by putting it into a more
realistic perspective. Fashion and textile illustrators can take their skills beyond simply
outlining and filling in colour blocks by learning how to draw without lines. In the real
world, very few objects have actual lines defining their shape. Fabrics and textiles have
contrasting values that identify the object’s parts according to the play of light on the
surface of the design.

Rendering for a fashion illustration is limited only by your own creativity. It is
a good idea to select your rendering technique to reflect the style of the design and
the type of fabric you want to portray. You do not have to rely on just one method
of rendering your design work. Mixed media is a term used when designers use a
variety of colouration or texture types to represent their work. Rendering for fashion
illustration is only limited by your own creative boundaries. A surprising number of

Mixed-media rendering using
value scales of black and

conventional and unconventional materials can be used to create your design illusions. L

) ] ) . white pencil on Canson card,
For example, nail polish helps achieve a patent leather look, and glitter helps add embellished with silver gitter
texture to the representation of lamé fabrics. paint details

1) INOI L |
s IASTEL |

i = 0o =y
4P

P 3’ 2 "';: 2l T st A ;"“‘-:'_-‘.,\ S
Some rendering materials for graphic illustration Rendered one-point perspective drawing of a lounge room
Rendering materials for graphic illustration include:
- oy
* lead pencils 1%’

* Aquarell or water-sketch pencils
2.17 Step-by-step guide to

e water colours . o
drawing an interior room

* oil colours

* pastel

* gouache

* acrylic paints

* resists, such as wax crayons

* fabrics

* magazine cutouts or collages

* stickers, wrapping papers, tissue papers

* fibre-tip pens, such as Tria Letraset or Pantone markers
* objects such as feathers, beads, leaves or dried flowers
* special paints, such as pearlescent and glitter

* computer gradients, textures and filters.
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Sample rendering techniques

Rendering sample

2.18 Rendering
2.19 Creating a rendering
folio

N

il

40 Nelson Textiles and Design

Technique

Use a white wax crayon to draw swirls all over a piece of paper.
Paint gouache or water colour over the top. The wax creates a
resist that forms a lacy pattern.

Scrunch up white tissue paper and attach to your work with
glue. Allow the paper to dry and then paint or draw your lines on
top of the image. This creates great folds for skirts and dresses.

Use coloured card with a texture already imprinted on it. Use
only black and white pencils to render your image.

Decorate your design using swirls of acrylic pearlescent paint
and black Artline defining pen 0.4. Also embellish with flower
shape sequins.

Draw your design using pastel pencils. Use your finger to
smudge and mute the tones to create depth.

Rip, tear, shred, scrunch or fold wrapping paper to render your
illustration. Use old pieces of jewellery, buttons, shells, feathers or
objects you have found to also add interest.
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Industry production drawing specifications
Industry production drawing requires correct dimensions and proportions, and
accurate details on drawings and pattern pieces. Industry production drawings are
technical trade sketches that effectively communicate all the necessary requirements
for a manufacturer, pattern maker and machinist to produce a garment or textile item.
'This type of graphic illustration does not require artistic style or rendering.
'The main function of the graphic is to communicate information that will enable
a manufacturer to transform it into a product. Production drawings are sometimes
called production flats as they are a two-dimensional flat drawing of the front, back
and design feature views. They are usually used with a manufacturing specification
sheet and a fashion illustration. Using a combination of written, verbal, non-verbal and
graphic communication techniques will ensure a manufacturer understands the design.
Industry production drawing specifications must be completed to scale and
proportion, and include:
* an accurate, detailed description of the item

2.20 Production drawing

* production sketches of a professional standard that clearly reflect the item

* front, back and featured views, such as the structure of a crinoline underskirt or
embroidered motif

* pattern shapes with appropriate markings

* construction details such as grain line and placement lines for seams, hems, closures,
pleats and folds

* design details such as trims, pockets, buttons and topstitching

* fully dimensioned drawings that communicate appropriate measurements, number
of seams, and sizes of items such as cufls, collars, hanging dimensions and hems.
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Pattern Pieces Back View

Front View

Petals Scale
0]

on al pattern

[‘ 1 um seom mwnn}
pieces

[aﬂ pattern pieces ]
GiF on 442 bias Iine

Drawing by Karen Fu

. [ font and back scae [1:3]]

Original production drawing by Karen Fu

Graphic design presentation layout
Written and graphic communication techniques combine to present a graphic design
presentation layout. This process is essential in communicating the dynamics of
design to an audience. It is important to consider that you will not always be available
in person to explain your work. For the HSC Major Textiles Project, you will need
to develop competent communication skills to be effective in the graphic design
presentation layout of your work and to communicate your design ideas to an examiner.
The communication skills you develop during Preliminary Textiles and Design will
help you achieve this.

Following are guidelines for layout ideas and supporting documentation in Textiles
and Design.
*  Work on standard-sized paper: A4 or A3.
* Choose one mode of orientation: portrait or landscape.
* Use a clear and legible font.
KarenFu—Textile AtsMajor o+ Create clear headings appropriate to your teacher’s marking guidelines or the
fextle Poject required headings directed from the Board of Studies to guide the reader through

your work.
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* Consider the style and size of images and use only those that are visually linked to
your design concepts.

* Consider all the elements and principles of design when laying out your pages.

* Aim to achieve a mixture of written text and visual images in your communication.

* Include appropriate computer skills, such as word processing, to make your
presentation more professional.

* Secure all images and written text to the page.

* Ensure no part of your graphic design presentation layout requires a reader to fold
out or turn over an overlay.

Communication-based technologies

Computer-aided design (CAD) is used extensively in the design industry. CAD is

any system that uses software that enables a user to modify, communicate, create, store

and retrieve illustrative material, patterns, graphics, scans, swatches or artwork. Such

software can be used to assist in drawing designs.
There are many advantages that make CAD such a great tool for design:

* CAD allows a faster design response to consumer and product market demand.

* Designs can be rendered with texture, pattern and colour explicit to the clients’
needs.

* Finished designs can be easily manipulated to be draped onto three-dimensional
models of furnishings, apparel, textile art, non-apparel and costume designs. These
images can then be changed quickly to accommodate design colour schemes or
different versions of the same idea.

* Professional and sophisticated modelling of designs can be electronically transferred
quickly to clients via email systems.

* Digital designs can be directly printed onto fabrics via direct digital printing.

* Fabric patterns, weaves, knits, textures and prints can be designed and chosen on a
computer screen. The information can then be sent directly to printing, weaving and

knitting machines ready for manufacture.

Ease of changing colour and pattern design in CAD
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* Designer-drawn fabrics can be chosen from a screen and printed directly, saving
time and money in traditional production runs with minimum orders.

* Pattern-making programs can alter and modify basic pattern pieces.

* Input data into a pattern-making program can be altered via sophisticated grading
systems and printed out directly onto paper at the work site or used directly by
computer-linked machinery.

¢ Pattern data drawn and scanned directly via CAD can work out the most
economical way to arrange and cut patterns for fabric layout, minimising wastage.

* Computer-aided embroidery can be created by scanning original drawings, saving
the data into a laptop and then linking the laptop to a sewing machine.

* Drawings can be quickly scanned into a computer. A wide range of colour choices,
fabric designs, fashion silhouettes and garment details can be easily changed to
suit design requirements without having to take the time and cost to manufacture
sample garments.

* A graphic tablet and stylus can be used to freehand sketch and store the
information in a computer for a variety of uses.

1 Activity 2.1 Digital fabric printing

Visit www.bravoprint.com.au, www.digitalfabricprint.com.au and www.imagescience.com.au.
@ Explore the possibilities of digital fabric printing for the Australian textile industry.

1 Briefly describe the process of digital fabric printing.

2 Identify suitable end-uses for digital fabric printing.

Boro a9 Byl le
Muman Wyroid Bahufinln
Marsh 1850 Ol Lask Englang

Examples of digital fabric printing
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Use the information in this chapter to answer the following questions. ‘@
1 Define the term communication. Why are highly developed communication skills

important as a student of Textiles and Design? 2.21 Communication palm
Identify the required communication skills needed to be a successful designer. cards
Create a five-point checklist for positive verbal communication.

Explain the difference between two-dimensional and three-dimensional drawings.

Create a five-point checklist for effective design presentation layout.

N 1 A WN

Describe how communication-based technologies can be used in the textile

industry.

© StartingAClothingLine.com (www.startingaclothingline.com): An informative
website about breaking into the fashion industry, with a section about learning to
use CAD programs for designing fashion.

©® Designers Nexus (www.designersnexus.com): The ‘sketches’ section of this website
offers ideas and help for fashion design, rendering illustrations and production flats.

© Fashion Era (www.fashion-era.com): This website, especially the ‘Fashion tutorials’
section, includes fashion illustration tips and style silhouettes for a variety of
fashion eras.
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3.1 Parts of the sewing
machine

NelsonNet

Threading the sewing
machine
TEXD11AS030021
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To succeed in Textiles and Design you must have a strong understanding of the
equipment available and the expertise to use the equipment to complete appropriate
functional and aesthetic techniques. Equipment includes major items like the sewing
machine, overlocker and embellishing machine, as well as small equipment like irons,
scissors, tape measures, marking tools, pins and needles. As equipment is available

in many different brands, types and sizes, it is important to have the knowledge and
understanding of the most appropriate equipment for the specific end-use.

There are many different brands of sewing machines, but they all have the same parts
and are threaded in a similar way.

You must be able to identify the parts of the sewing machine and know how to
thread the sewing machine correctly as you cannot assume the machine is set to the
correct stitch setting for your sewing. Every time you sit down at the sewing machine,
check that the following parts of the machine are set correctly: thread tension, stitch
selector, stitch width dial, stitch length dial, needle position and feed dog control.

Stitch width control
Needle position
Stitch length control

- —

Take up lever
Reverse button

eoce
cooe
eeo

Thread guide o Stitch selector

Presser foot
Stitch plate

activa 230
BERAVINA

Bobbin cover

L ' ‘ — o

Bernina Activa 230 sewing machine

Threading the sewing machine

Sewing machines are all threaded in a similar way, but you will need to refer to the
specific manual for your machine to ensure you are threading it correctly.
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Many different sewing machine needles are available. Each needle has been designed for

a specific fabric type and thread type. The selection of a machine needle depends on:

* fabric type and weight

* thread type

* stitch type.
Today there are mainly two size designations in use for sewing machine needles:

¢ International metric size designation: This ‘number metric’ (NM) indicates the
diameter of the needle blade in hundredths of a millimetre measured above the
scarf or the short groove.

* Singer size designation: This designation is still in use today, especially in the
United States.
In the metric system of needle numbering, the smaller the number, the finer the

fabric:

* Size 70 is suitable for lightweight fabrics like organza, lining and chiffon.

* Size 80 is suitable for medium-weight fabrics like microfibre, drill, double knit and
satin.

* Sizes 90 and 100 are suitable for heavyweight fabrics like denim, lycra, wool suiting,
fleecy, upholstery and vinyl.

SCHMETZ

SCHMETZ

Stretch needles have a medium ballpoint,
special eye and scarf area to prevent

skip stitches, especially in highly elastic
materials. They are suitable for all knit

Microtex needles have a very slim, acute
point for easier piercing of very fine or
densely woven fabrics. They are suitable
for precise stitching of edges, and also for

Topstitch needles are sharp needles with a
long eye (2 mm in all sizes). They are used
for topstitching and decorative stitching
with multiple threads.

fabrics. silk, microfibre fabrics, coated materials,
foils and artificial leather.
SCHMETZ . SCHMETZ
HOHLSAUM-NADEL
130/708 M WING

/

Embroidery spring needles have a spring
around the needle, which assumes the
function of the presser foot. They are
used for embroidering in a frame without
a presser foot, for individual patterns,
free-motion stitching and better visibility
during embroidery.

Metallic or metalfil needles have a
universal point, a large elongated eye and
alarge groove to allow fragile metallic
and synthetic filament threads to flow
smoothly.

Hemstitch needles have a‘wing’ on each
side of the needle blade that pushes the
fabric aside. They are used for decorative
seams and hemstitching in loosely woven
fabrics.
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SCHMETZ

Universal needles are suitable for most
fabrics, especially wovens. They have a
slightly rounded point.

SCHMETZ

JEANS-NADEL
JEANS NEEDLE
1T HY

Jeans needles have a medium ballpoint
that penetrates thick and solid fabrics
without damaging the material. They are
suitable for denim, heavyweight fabrics or
multiple layers of fabrics.

SCHMETZ

Images from Schmetz

Twin needles are two needles on a single
shaft that produce two rows of stitches.
The needles come with universal, stretch,
embroidery, denim or metallic points and
are used for pintucks, and single and multi-
coloured decorative seams and hems.
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= It is essential to consider many factors when selecting a suitable production technique
‘% for use in the construction of a textile item. First, consider the fabric you are using. Is

3.2 Seams

it woven, knit or non-woven? Is it light, medium or heavyweight? The fabric type will

3.3 Manufacturing technique ~ determine whether a technique is suitable, and also the type and size of machine needle
scaffold to use. Next, consider the end-use of the textile item and how it will be cared for.

A seam is the basic structural element of all textile items.

Skill development 3.1

Seam — 100% acrylic felt,
medium-weight fabric. This
fabric is a non-woven and will
not fray; therefore, it does not
require neatening.

Skill development 3.2

Overlock seam

Method

1 Pin the two right sides of the fabric
together. Place the pins perpendicular
to the seam line so that it is easier to
remove the pins as you stitch the seam. It
is important not to stitch over the pins as
you may break a machine needle.

2 Use the needle plate as a guide to ensure
your stitching is straight. The standard
seam allowance on a commercial pattern
is 1.5cm, so you need to find this marking
on the needle plate and line up the edge
of the fabric on this groove in the needle
plate.

3 Always reverse for 1 cm at the start
and end of your seam to secure it. Use
the stitch width 0 and stitch length
2.5 (SLO/SL2.5).

EE PR R P

Four-thread overlock seam — 65% polyester, 35%
cotton fleecy, medium-weight pile knit fabric.
Overlocking is suitable for knit fabrics as overlock
stitch has give in it and stretches with the fabric.

48 Nelson Textiles and Design

Method

1 Overlocking has an advantage over a
sewing machine as it trims the fabric,
stitches and neatens the seam in the one
action.
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3 Place the right sides of the fabric together,
with the first stitching line exactly on the
fold. Press. Stitch 5 mm from the fold. Press
the seam to one side.

French seam — 100% silk
organza, lightweight plain
weave

A French seam is suitable for sheer fabrics as
all the raw edges of the seam allowance are @
enclosed within the completed seam. 2.4 French seam
Method 3.5 Flat-felled seam
1 Place the wrong sides of the fabric

together and stitch 1cm from the edge.
2 Trim the seam allowance to 3mm. 1

This is a strong seam and is often used on
jeans, sportswear and children’s clothing.
Itis a decorative seam as the stitching is
visible on the right side.

Method

1 Place the wrong sides of the fabric
together and stitch 1.5cm from the edge.
Trim one side of the seam allowance to
3mm.

2 Press under 4mm on the untrimmed seam
allowance.
3 Press the seam allowances flat and stitch

close to the folded edge of the seam
allowance.

Wrong side of a flat-felled seam — 100% cotton denim,

medium-weight twill weave
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Skill development 3.5 Stretch stitch seam

as much as stretch in the fabric, otherwise the
stitching will snap when the garment is worn.

@ Knit fabrics require a seam stitch that will give

3.6 Stretch stitch seam
3.7 Pin-stitched seam finish ~ V[ethod
1 Sewing machines have a variety of stretch
stitches that are suitable for knit fabrics.

Stretch stitch seam — 65% polyester, 35% cotton interlock,
lightweight double knit

Seam finishes

A seam finish is used to make a seam neater or to stop the raw edges of the seam
allowance from fraying. These techniques are not essential but will give your textile
item a more professional look.

Skill development 3.6 Pin-stitched seam finish

This seam finish is suitable for light- to
medium-weight fabrics. Itis a very neat finish
as no raw edges are visible.

Method
1 Place the right sides together and stitch
1.5¢cm from the edge.

2 Press the seam allowance under 3mm to
the wrong side.

3 Stitch close to the folded edge of the seam
allowance.

Pin-stitched seam — 100% cotton homespun fabric,
medium-weight plain weave
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Skill development 3.7

Zigzag seam finish

This finish is suitable for woven fabrics. If using
on a knit fabric, care must be taken not to
stretch the fabric; otherwise, the edge of the
seam allowance will stretch out of shape.

Method

1 Place the right sides together and stitch
1.5cm from the edge. You can either
zigzag the seam allowances open or
closed.

2 Open seam with zigzag neatening — stitch
close to the edge of the seam allowance
using SW3/SL2.

Skill development 3.8

.

(losed zigzag seam — 100% cotton patchwork
fabric, lightweight plain weave

Overlock seam finish

Overlock seam finish is suitable for all fabric
types — woven, knit and non-woven.

Method

1 Place the right sides together and stitch
1.5cm from the edge. Press the seam
open.

2 Overlock to neaten each edge of the seam
allowance.

3.8 Zigzag seam finish
3.9 Overlock seam finish

Bias-bound seam finish is suitable for unlined
garments, especially linen and woollens where
fraying is likely to occur.

Method

1 Place the right sides together and
stitch 1.5cm from the edge. Press seam
allowances open. Use 12 mm bias binding

cut to the required seam length and press
in half.

2 Slip the raw edges of the seam allowance
between the folded bias binding, and
stitch through all the thicknesses of the
fabric close to the folded edge of the bias
binding. Make sure you catch both sides of
the bias binding in the stitching.

ISBN 9780170210713

Bias-bound seam — 100% wool suiting,
heavyweight twill weave
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3.10 Topstitching collage
3.11 Fashion collage
3.12 Removing bulk from
seams

Topstitching is a row of stitching completed
on the right side of the textile item. Usually the
seam allowance is caught in the topstitching.
Topstitching emphasises the design features
and is often completed in a contrast colour
thread.

Method

1 Use alonger stitch length, either 3 or 3.5.
A topstitch thread can be used, which is
thicker than a normal machine thread.

Topstitched seam — 50% polyester, 30% cotton and 20% rayon,
medium-weight plain weave

Removing bulk from seams

To ensure your textile project looks professional, you must press each stage of
construction after completion and remove bulk from seams. Trimming, grading,
clipping and notching can achieve this. The method selected depends on the fabric
used and the seam shape. A pair of sharp embroidery scissors is essential.

Skill development 3.11 Trimming seams

Trimming seams can be used to remove bulk
in areas like the armhole.

Method

1 Cut away approximately 50% of the seam
allowance.

Trimmed seam — 96% cotton, 4% spandex, medium-weight
stretch woven denim

Skill development 3.12 Grading seams

This technique can be used when attaching
facings to necklines or armholes, or when
using heavyweight fabrics.

Method

1 To grade a seam with a bulky ridge, trim
the seam allowances to different widths
to allow the seam to lie flat instead of
creating a bulky ridge.

Grading seams — 100% wool hound’s-tooth suiting, heavyweight
twill weave
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Skill development 3.13 Clipping seams

Removing bulk from a V-neck is essential if the
neckline is to sit flat.

Method

1 Use embroidery scissors to clip close to the
point of the V-neck.

(lipped seam — 95% cotton,
5% elastane stretch woven,
medium-weight twill weave

2 Remove the bulk of the seam allowance
from the centre of the V-neck.

3 Fold the facing over to the wrong side and
press.

Skill development 3.14 Notching seams

Removing bulk from a curved seam is essential
if the princess seam, neckline or armhole is to
sit flat.

Method

1 Use embroidery scissors to cut wedges out
of the seam allowance to allow the fabric
to sit flat.

Skill development 3.15 Understitching

Understitching is used to stop lining or facing
from rolling to the right side.

Method

1 Complete a row of understitching to hold
the seam allowance to a facing or a lining.
Understitching is not visible on the right
side of the fabric.

Facing with notching, understitching and overlock facing finish — 100% cotton corduroy,
medium-weight pile weave
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Skill development 3.16 Corner seam

Method

1 Place the right sides together and stitch to
the corner using a 1.5cm seam allowance.
Itisimportant to leave the needle in the
fabric before raising the presser foot and
turning the corner.

2 Use a pair of embroidery scissors to
remove the bulk from the corner.
3 Carefully turn the fabric to the right side,

pushing out the corner to create an
accurate shape. Press.

Corner seam — 100% cotton
pique, medium-weight dobby s =

weave §_
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Removing fullness from a garment and adding shape can be achieved in a variety

of ways.

* Darts are used to shape the fabric to fit the body and may be found at the bust,
waistline and hips. Darts are formed from triangular shapes on the pattern piece
that taper to a point. It is important to stitch darts accurately so that the garment
fits correctly.

* Tucks are stitched folds of varying widths, which normally have a space between
them. Pintucks are very narrow tucks. Tucks are usually created for decorative
purposes, although they also remove fullness in a garment.

¢ Pleats are folds in the fabric. They can be partially stitched or held in place by a

waistband. The most common types of pleats are inverted, box and knife pleats.

* Gathering is the process of drawing up a fabric by using rows of stitches. It is most
suitable for soft, lightweight fabrics.
* Shirring is similar to gathering except an elastic bobbin thread is used. The fabric

will gather up as it is stitched and the gathering will have stretch due to the elastic
bobbin thread.

Skill development 3. Tailor’s tacks

Method

There are a variety of ways to transfer pattern

markings to your fabric, including dressmaker’s

chalk, fabric pens and tailor’s tacks.

1 Using a double strand of thread, make a
small running stitch across the pattern
marking for the dart. Leave a 5cm tail.

3.13 Transferring pattern
markings

54 Nelson Textiles and Design ISBN 9780170210713



2 Take another stitch at the same place and
leave a 3 to 5¢cm loop. Cut the thread,
leaving a tail of at least 5cm in length.

3 When all the tailor’s tacks are complete,
carefully remove the pattern piece. Gently
separate the fabric layers and cut the
threads.

Skill development 3.18 Darts

Method

1 Transfer the dart pattern markings to the
fabric using tailor's tacks, a fabric pen or
dressmaker’s chalk.

2 On the wrong side of the fabric, pin the
dart into place, matching the pattern
marking.

3 Stitch the dart in place, making sure you
finish right at the point. Secure.

4 |Ifitis a vertical dart, press to the centre
back or centre front. Press horizontal darts

a0 ) I )
downwards. Dart — 100% cotton pique, medium-weight woven fabric

Skill development 3.19 Tucks

Standard tucks are equally spaced apart. Tucks
with no space between them are called blind
tucks. A twin needle can create pintucks, and
tightening the bobbin tension will create a
more raised effect.

Method

1 Transfer the tuck pattern markings to the
fabric using tailor’s tacks, a fabric pen or
dressmaker’s chalk.

2 On the right side of the fabric, pin the tuck
into place, matching the pattern marking.

3 Stitch the tucks into place. Press.

s G A B (s ws
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Spaced tucks — all material 100% cotton, Blind tucks Pintucks (created using a 4 mm twin needle)
lightweight dobby weave
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Skill development 3.20 Pleats

Method
Foldline S |
. l Pleats are usually stay stitched or topstitched
‘Placement iine  v. into place, unlike tucks that are stitched for

their entire length.

1 Fold and press the fabric along a fold line,
and then align the fold to another line
i called the placement line. Repeat to create

the pleats and then topstitch into place.

2 Knife pleats have one fold line and one
placement line. All the folds face the same
direction. As knife pleats are only held in
place with stitching or a waistband, the
pleats will flare out at the hemline.

3 Inverted pleats have two fold lines and a
common placement line. The two folds of
each pleat face towards each other and
meet in the centre. The back folds of an
inverted pleat face away from each other.

4 Box pleats have two fold lines and two
placement lines. The two folds of each
pleat face away from each other. The back

Knife pleats — all material 100% cotton, lightweight dobby weave folds in a box pleat are facing each other

o and usually meet.

Box pleats

Inverted pleats

Method

1 Stitch two parallel rows of straight stitch
(SL4), one on either side of the seam
allowance. Do not reverse, and leave the
threads with about 6 cm tails.

2 Find the centre point of the gathering and
the fabric backing. Match these points and
the edge of the fabric and pin into place.
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Using the top threads only, pull up the
gathering thread from each side until the
gathered fabric is the same size as the
fabric backing.

4 Change back to a smaller stitch length
(SL2.5) and straight stitch through the
middle of the two rows of gathering.

5 Hold the ends of the gathering thread and
pull the thread out.

6 Overlock to neaten the seam edges.

7 Lay the seam allowances away from the
gathering and topstitch into place using
straight stitch (SL3).
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Skill development 3.22

ey

Gathers — 100% nylon tricot, lightweight warp knit

Shirring

Method

1 Wind the elastic cord onto an empty
bobbin, making sure not to stretch it. You
will need to either loosen the tension on
the bobbin case so that the elastic thread
can run freely, or bypass the tension in the
bobbin area.

2 Cut the fabric to be shirred approximately
three to four times the finished width.

3 Straight stitch (SL3) parallel rows. The fabric

will gather as you are stitching.

ISBN 9780170210713

Shirring — 100% cotton printed jersey,
lightweight single weft knit

Chapter 3 Manufacturing methods 57



Openings are an essential part of textile items if they are to be functional. Where there
is an opening there will normally be a closure treatment. Closures include zippers,
buttons and buttonholes, hooks and eyes, snap fasteners and Velcro.

Zippers

Zippers are made of nylon or metal teeth that are attached to fabric tapes. They come

NelsonNet in different weights and sizes, so it is important to select the right type and method of
Lapped zipper activity application for your textile item.
TEXD11AS030022 'There are three main types of zippers: conventional, open-ended and invisible.
Open-ended zipper activity . . . . .
TEXD11AS030023 Conventional and invisible zippers are closed at one end and are used in dresses, skirts,

pants and tops. Open-ended zippers are open at both ends and are suitable for jackets
and corsets.

Skill development 3.23

Method

1 Pin the right sides of the fabric pieces
together. Use dressmaker’s chalk to mark
the length of the zipper onto the fabric.
Stitch to the mark using straight stitch SL4.
Change to SL2.5 and reverse for 1cm, and
then continue stitching to the end of the
seam. Reverse to secure the seam. Neaten
the seam edges.

2 Press the seam open. Open the zipper and
lay it on top of the seam allowance. Pin
down the left-hand side through all layers,
making sure the teeth of the zipper are in
line with the seam.

3 Do the zipper up and pin the right-hand
side in place.

4 Change the presser foot to a zipper foot
and move the needle position to the right.

5 Stitch down the length of the zipper using
a straight stitch (SL3). When you reach the
bar of the zipper, use the hand wheel to
create two more stitches. If you are not
below the bar when you stitch across
the base of the zipper, you will break the
needle. Leave the needle in the fabric and
turn. Stitch across the width of the zipper
and then turn and stitch up the right-hand
side. Do not reverse as it will be visible on
the right side of the garment. Tie a knot

Centre zipper — 95% polyester, 5% elastane, with the threads to secure the stitching.

medium-weight stretch woven 6 Use a stitch unpicker to carefully remove
the stitching to release the zipper.
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Method

Invisible zippers are inserted before the seam

is stitched, so you will need to neaten the

edge of the seam before you apply the zipper.

The sample has been overlocked.

1 Open the zipper and place it face down on
the right side of the fabric. Pin in place.

2 Using an invisible zipper foot, stitch down
the length of the zipper. You will notice
the zipper teeth will uncoil as the invisible
zipper foot moves down the zipper. It is
important to stitch very close to the teeth;
otherwise the zipper application will not
be invisible.

3 Pin the other side of the invisible zipper in
place and stitch.

Invisible zipper — 100%
polyester, imitation suede,
medium-weight woven fabric

3.14 Invisible zipper

4 Close the zipper. Using a normal zipper
foot, stitch a seam from the base of the
Zipper to the end of the fabric. Make sure
you do not stitch through the zipper tape.

Skill development 3.25 Shortening a zipper

Sometimes it is difficult to purchase a zipper
that is the correct length; therefore, it may
need to be shortened.

Method

1 Set the sewing machine to zigzag. Use the
widest stitch width and a length of only
0.5. Stitch a new bar at the desired length.

2 Cut off the excess zipper 2cm below the
new bar.

Buttons and buttonholes
There are two main types of buttonholes used on textile items. Bound buttonholes
have a fabric binding and are suitable for tailored jackets and coats. They are not
suitable for sheer or delicate fabrics. Buttonholes created on the sewing machine
consist of two parallel rows of satin stitch. The ends are enclosed with a bar tack.
Many new sewing machines have an automatic buttonhole feature, where you only
have to select the buttonhole length and the machine programs the rest. The length
of a buttonhole is determined by the size and thickness of the button. A buttonhole is
usually about 2 mm larger than the button. It is important to stabilise the fabric with
interfacing before working a buttonhole.
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Skill development 3.26

Machine buttonhole

1 W

3.15 Buttons and
buttonholes
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There are different types of buttonholes for
different fabric weights. Bar tack buttonholes
are suitable for most fabric weights.

Method

1 Transfer the buttonhole placement from
the pattern piece.

2 Use interfacing to stabilise the fabric.

3 Read the sewing machine manual and set
the machine as required.

4 Use a stitch unpicker to slit the buttonhole.
Place a pin through the side of the bar tack
to ensure you do not cut through the end
of the buttonhole.

Button positions should be marked after the
buttonholes are made. Use a single strand of
thread as a double thread tends to knot. It is
important to select the right size and style of
button for the end-use. Do not select a button
that is too large or heavy for the fabric weight.

Method

1 Secure the thread in the fabric by either a
knot or a double stitch.

2 Take about four small stitches through the
fabric and shank (or buttonholes) to make
it secure.

3 Finish the thread with a double stitch in
the fabric behind the button.

Covered buttons can be made to match the
fabric of the textile item. You can purchase
a kit from your fabric store to make covered
buttons. There are two parts to a covered
button: the button and the backing ring.

Method

1 Use the template in the kit to cut out a
circle of fabric for your button covering.
Use a small running stitch to create a
gathering stitch around the fabric circle.

Covered button kit
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2 Place the button over the fabric circle and Covered button

draw up the gathering thread so that the —100% polyester
fabric fits tightly over the button. check, lightweight
weave

3 Place the backing ring over the shank and
press down firmly.

Snap fasteners

Snap fasteners come in different sizes suitable for different weight fabrics, although

they are not as secure as hooks and eyes. ‘
Hooks and eyes ; Q =

R ECEOT
Hooks and eyes (or bars) are small fasteners that are usually used at a single point i "‘;\ .
on a garment, like the neckline or on a waistband, and are often attached using a e g e
blanket stitch or whip stitch. See Chapter 16 for information about the blanket stitch : p 2
technique.
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Hook and eye attached using blanket stitch — 100% linen, Hook and bar attached using whip stitch over each
medium-weight weave hole (suitable for skirts and pants) — 100% linen,
medium-weight weave
Velcro

Velcro is an example of a tape fastener. It consists of two different tapes: one a looped
nap and the other a hooked nap. The hooks lock onto the loops when the two are
pressed together. Velcro is attached using straight stitch (SL2.5). It is suitable for
sportswear, rainwear, upholstery and camping gear.

Velcro — 100% furnishing
fabric, heavyweight basket-
weave
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A hem is a finish used on the bottom edge of a textile item. The type of hem selected
depends on the style of the textile item and the fabric type. Whatever the choice, the
item should hang evenly and the hem should not be bulky. Most hems are invisible
from the right side, but some hems can be decorative.

3.16 Slip-stitched hem
3.17 Narrow hem
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Narrow hem — 100% polyester, medium-weight satin weave
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Before stitching a hem you need to neaten the
hem edge. This can be done by pin-stitching,
zigzag stitching or overlocking.

Method

1 Pin-stitch to neaten the hem edge.

2 Press over the hem allowance and pin in
place.

3 With a single strand of thread in the
needle, secure the thread at the beginning
of the hem. Bring the needle out through
the fold of the hem. Catch a few threads in
the fabric and then pass the needle back
through the fold of the hem for 3mm.
Continue until you have completed the
hem. Press.

A narrow machine hem is suitable for circular
or full skirts, shirts and garment linings.

Method

1 Press the hem allowance over 3mm.

2 Press over again 5mm. Pin in place.

3 Using a straight stitch (SL3), stitch around
the hem close to the folded edge of the
hem. Do not reverse. Bring the threads
through to the wrong side and tie
together close to the fabric.
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Skill development 3.31

Topstitched hem

This hem finish is suitable for knit fabrics as
twin needling has give and will stretch with
the fabric.

Method
1 Overlock to neaten the hem edge.
2 Press the hem allowance over and pin.

3 Using a twin needle, stitch on the right
side of the fabric close to the hem edge.

In a good blind hem the stitches are invisible.

3.18 Topstitched hem
3.19 Blind hem

Twin needle topstitch hem — 65% polyester, 35% cotton fleecy,

heavyweight single knit

Triple needle topstitch hem
— 65% polyester, 35% cotton
fleecy, heavyweight single knit

Method

1 Overlock to neaten the hem edge. Press
over. Lay the hem allowance face down,
and fold the garment back to reveal the
hem edge.

2 Checkyour sewing machine manual for
the machine settings and the correct
presser foot to use for a blind hem. Stitch,
catching only the garment in the zigzag
stitch.

Skill development 3.33
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Blind hem — 100% wool suiting, medium-weight twill weave

Overlock rolled hem

A rolled hem can be completed on either
the sewing machine or the overlocker. It is
suitable for sheer fabrics.

Method

1 Sewing machine: Use a rolled hem foot.
This rolls the hem edge over.

2 Overlocker: A two- or three-thread rolled
hem can be created. Check your manual
for stitch settings.
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Lettuce edging activity
TEXD11AS030024
Shell edging activity
TEXD11AS030025

Overlock rolled hem — 100% silk organza,
lightweight plain weave
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Interlining

Interlining is a textile material that is placed between the outer fabric or face of

the garment and the lining. Although it covers the whole garment and creates the
framework of the garment, it is not visible. Often it is basted (hand stitched) to the
outer fabric and the two layers are then treated as one. Interlinings change the handle
of the garment. They may be used to give a flimsy fabric extra body, make a pale fabric
denser or opaque, or provide extra insulation in a winter jacket. Textile materials used
as interlinings include silk organza and Pellon.

Silk organza can be used as interlining. Winter jacket with interlining to add bulk and insulation

Interfacing

Interfacing is used to support, shape and stabilise areas, edges and details of textile
items. It may be woven, knit or non-woven, fusible or stitch-in, black or white. It also
comes in different weights: light, medium or heavy. The type of interfacing selected
depends on the fabric type and the amount of support and body required.

Interfacing is used in collars, waistbands, cuffs and facings. Shapewell is a firm,
sew-in interfacing that is used in evening, bridal wear and corsetry. Vilene is the brand
name for many interfacings. There are many different types of Vilene, so it is important
that the most appropriate be selected for the specific end-use.

Calico with woven fusible interfacing (alico with stretch fusing (alico with non-woven fusible interlacing
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Stabiliser

Stabiliser is used to support and stabilise fabric during decorative sewing processes,
including appliqué, machine embroidery and free-motion stitching. There are four basic
types of stabilisers: cut-away, tear-away, heat-away and wash-away. The name relates to
the way the stabiliser is removed after the decorative textile process is completed. Usually
the stabiliser is positioned on the wrong side of the fabric under the design area; however,
in the case of pile fabrics like velvet, it is used on the right side.

Stabilisers can also be used as a way of transferring a pattern. The design can be
drawn onto the stabiliser with a fabric pen and attached to the right side of the fabric.
The design is embroidered and then the stabiliser with the pattern is washed away.

Stabilisers are available in different weights, as well as in infusible, non-fusible and
adhesive-backed forms.

Fusible web

Fusible web is a non-woven,

iStockPhoto

synthetic material that melts when
heated. When placed between two
fabrics and ironed, the fusible web
melts and fuses the two fabrics
together. It is used in appliqué to
attach the design to the background
fabric. Fusible web is available by

S . the metre in different weights and
Stabiliser used in hooped machine embroidery widths

Fusible web requires a hot iron to melt, so testing the iron temperature on the fabric
it will be used on is important. You do not want to melt your appliqué or backing Fusible web used to attach
fabric in the process. You may need to cover your work with a pressing cloth to prevent  velvetflowers before blanket
the fabrics being damaged. Fusible web stabilises the area where it is applied, which stitch is completed
can be a disadvantage. If you are using fusible web on a knit fabric, the garment will
have little or no stretch where the fusible web has been applied and may no longer fit.

Hemming tape is a type of fusible web and is a quick way of taking up a hem,
although it will separate when washed unless stitched into place.

Vliesofix is a common brand name for fusible web.

Wadding and Pellon

Wadding and Pellon are used as a fabric layer to add bulk to a textile item. They are
usually placed between two layers of fabric to create a layer of insulation. Wadding is
tthkCI‘ than Pellon, although they are both available in different weights and widths.

y : Wadding is usually sew-in and can
be made from a variety of fibre types,
including cotton, polyester, wool and
bamboo. In the United States, wadding
is known as batting. Pellon is fusible and

iStockphoto

is made from polyester. When wadding
or Pellon is used in a quilt, free-motion
stitching can be used to create stitched

designs with added dimension.

Wadding is used as insulation in a quilt.
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Water-soluble films can be
used to create lace.

Water-soluble films

There are a number of water-soluble films available that can be

used for making your own fabric creations, including lace.

Romeo is strong and thick, which allows it to be used with
or without a hoop, and only one layer is required.

Guliette is medium-weight film with excellent strength,

but it must be used in a hoop.

Solvy is a lightweight film that must be used in a hoop.
Vilene 541, or Solusheet, is a water-soluble fabric made
from PVA. It has good strength and can be used for machine
embroidery and hand stitching. Unlike Romeo, Guliette and
solvy, Vilene 541 will not become sticky and dissolve in hot
weather.

Commercial sewing patterns are available for males and

females in all age groups in a wide range of apparel designs. They are also available
for furnishing, costumes and non-apparel items. To decide which apparel or costume

pattern to purchase, you must take your body measurements. This task is easier and

more accurate if you have someone to help you.

3.20 Iron on, fusible and
soluble materials
3.21 Body measurements

66 Nelson Textiles and Design

How to measure:

Measure over the undergarments you normally wear.
Hold the tape measure comfortably snug, but not tight.

A WN =

o

Image courtesy of Simplicity Pattern Co., Inc.

Height: Standing against a flat wall without shoes, from floor to top of your head
Bust: Around the fullest part of the bust and straight across the back
High bust: Directly under the arms, straight across the back and above the bust

Waist: Tie a narrow elastic around waist and let it settle naturally at your waistline.
Measure over the elastic. Keep the elastic in place for the next measurement

Back waist length: From the most prominent bone at the base of neck to the
natural waistline

Hip: Around body at fullest part, usually 18—-23 cm below waist
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Once you have taken your body measurements, you can compare them with the size
range charts below to determine which pattern size suits your figure type.

Junior
Bust 71 735 77.5 815 85 89 925 98 103 108 113 cm
Waist 56 585 61 63.5 66 685 71 75 785 85 90 "
Hip -7"below waist 785 815 85 89 925 96.5 100.5 106 111 116 121 "
Back waist length 345 355 37 38 39 40 41 42 425 43 435 !

Misses’'/Miss Petite — for well-proportioned, developed figures.
Misses’ about 164cm to 168cm without shoes. Miss Petite under 163cm without shoes.

Bust 75 78 80 83 87 92 97 102 107 112 117 122 cm
Waist 56 58 61 64 67 71 76 81 87 94 99 106 B
Hip - 9" below waist 80 83 85 88 92 97 102 107 112 117 122 127 B
Back waist length 385 39.5 40 405 415 42 425 43 44 44 445 445 B
Petite-back waist length 36 37 375 38 385 395 40 40.5 415 41.5 42 42 B

Boys and teen boys — for growing boys and young men who have not reached
full adult stature.

69 71 76 81 85 89 93 cm

Chest 66

Waist 58 61 64 66 69 71 74 75 !
Hip 69 71 75 79 83 87 90 94 !
Neck band 30 31 32 33 345 355 37 38 !
Approx. height 122 127 137 147 155 163 168 173 !
Shirt sleeve 57 59 64 68 74 76 79 81 !

Men — for men of average build; about 178 cm without shoes.

Chest 82 87 92 97 102 107 112 17 122 127 132 cm
Waist 66 71 76 81 87 92 9 107 112 117 122 !
Hip 84 89 94 99 104 109 114 119 124 130 135 "
Neck band 345 355 37 38 395 40.5 42 43 44.5 455 47 "
Shirt sleeve 785 81 81 84 84 87 87 89 89 915 915 "

Image courtesy of Simplicity Pattern Co., Inc.

A commercial pattern consists of the pattern envelope, guide sheet and tissue paper
pattern pieces. Most patterns today are multi-sized, so you will have three or four sizes
in the same pattern envelope.
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3.22 Parts of a commercial
pattern
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Pattern and Images used with permission

of Simplicity Pattern Co.

todayat

a“ 3‘9363w u

62212
'The front of the pattern envelope indicates:

3 Front of pattern envelope

brand name

pattern number

sizes in pattern

photo or drawing of the textile item
view numbers or letters.

'The back of the pattern envelope indicates:
suitable fabrics

notions required

size chart

quantity of fabric required

finished garment measurements

back view of garment.

The guide sheet provides the following information:
front and back view of garment

image of pattern pieces

pattern symbols or markings

pattern pieces required for each view

suggested cutting layouts.
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of Simplicity Pattern Co.
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Pattern markings

It is essential to gain an understanding of pattern markings if you are to use

commercial patterns successfully.

70 Nelson Textiles and Design

Grainline: represented by a line with an arrow at either end. When you lay the pattern
piece on the fabric, the grainline should be parallel to the selvedge. A grainline can
also be represented by a place on the fold line. This means the fabric is folded along
the straight grain and the pattern piece is placed on the fold. When you have this
pattern marking, there is no seam line down the centre of the garment.

Cutting line: may be represented by a bold line. Most patterns are multi-sized, and
a different type of line for each size represents the cutting line. It is important to
cut out your pattern accurately if the garment is to fit correctly.

Seamline: usually represented by a broken line. The seam allowance on a commercial
pattern is 1.5 cm, so the seam line will appear 1.5 cm from the cutting line.
Notches: diamond-shaped symbols used for accurate joining of pieces. It is
important to cut out around the notches. A notch on one pattern piece will match
with a notch on another pattern piece.

Circles, squares and triangles: additional construction markings to help line up
pattern pieces, identify the start or end of stitching, or indicate the pocket and
fastening positions.

Darts: usually represented by a broken line. The dart on the Simplicity pattern
shown has circles that must match to ensure the right dart shape is achieved.
Centre front and back: always clearly labelled on the pattern.

Hem allowance: listed on the pattern.
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Actual garment measurements can be found on the pattern pieces. If you compare
these with your own body measurements, you will gain an understanding of the sizing
of the garment. Sometimes it is difficult to judge the amount of fullness in a pattern
from the illustration on the pattern envelope.

Pattern modifications
Commercial patterns are designed for figure types. Most people find their
measurements are not a perfect match for a particular figure type. When making a top
or shirt, the bust or chest measurement is the most important. When making pants or
a skirt, the hip measurement is the most important. Often you need to make pattern
modifications to ensure the garment fits perfectly or has the design features required.
To learn the techniques of pattern modification, it is more manageable to use
quarter-scale (as shown below) rather than full-scale patterns.

NelsonNet

Quarter-scale patterns for
pattern modification
TEXD11TM030027

3.23 Pattern markings

3.24 Pattern modifications
3.25 Creating patterns
Simplicity® without using a block pattern
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BELOW WAIST SLEEVE - A
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BACK - DEF Lengthening a pattern
TEXD11AS030027
Adding flare
TEXD11AS030028
,;,I[W SDTONLY LEFT SIDEONLY
it i oo e . 2
Simplicity®
Basic block patterns S 1 C Glsl?_p‘:c r:\?;s
ms’:'"':'("":";s BODICE BACK - A
BODICE FRONT - A A
=1 |2 § =
g8
- iy
y .:L‘Auri
Pattern and Images used with permission il 5
ofSimplicityPattemCOINY T [ | b R

Chapter 3 Manufacturing methods 71



1 Skill development  3.34 | Shortening a pattern

One of the advantages of creating your own clothes is that you can make them fit perfectly.
Some people are short-waisted, so shop-bought clothes do not sit on their waist. Other
people are petite, so clothing is too long for them.

Method

1 Use the lengthen and shorten line marked
on the pattern piece. It is important
not to just cut from the bottom of the

.......

5

Simplicity

®

© Simplicity®

pattern piece as you will alter the fit of the
garment.

7. 1oms gt Fold up half of the required shortening.
EVE-A .
s crz Use tape to secure the pattern piece.

Remember: if you are shortening a bodice
or skirt, whatever you do to the front
pattern piece you must do exactly the
same to the back. Otherwise the garment
will not fit together correctly.

3 Reshape the seam edge if required.

iSkﬂl development 3.35 Lengthening a pattern

If you are tall, long-waisted or have long arms your clothing may be too short for you.

Method

1 Cutacross the lengthen and shorten line.

2 Spread the pattern to the required length.
Glue your spread pattern piece to tissue
paper, making sure the distance between
the pattern pieces is equal. Also make sure

5
Simplicity

r2

cur2
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Simplicity® S o
TN 0 NS g your grainline is in a straight line.
SELENERR SLEEVE -A

Cut around your pattern piece, reshaping
the seam line.
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1 Skill development  3.36 | Adding flare

This quarter skirt pattern is for a straight skirt. For a flared skirt, you need to modify the pattern by slitting the pattern and
spreading the required amount of fullness.

Method
1 Draw a line across the pattern at the hip
line. Divide this line evenly into three.

2 Draw two lines from the waistline to the
hemline to evenly divide the skirt pattern
into three.

¥
I
s

KFOLD
-

Simplicity®
4236?10ﬂ:5y
FRONT - QEF

CENTER FRONT FOLD

3 Cut from the hemline but leave the pieces
attached at the waistline. Spread the
required amount of fullness, ensuring the
grainline remains straight.

,
LR
3;%
o2 =
nEe
-
®

4 Reshape the hemline.

i | EFT SIDEIONLY

HEM ALLOWANCE JHENA ALLOWANCE

ISBN 9780170210713 Chapter 3 Manufacturing methods 73



h Use the information in this chapter to answer the following questions.
o % 1 Identify the machine needle type you would use for the following end-uses and

3.28 Manufacturing methods explain why this needle type is the most appropriate.
palm cards a Pintucks
b Stitching denim
¢ Free-motion stitching
NelsonNet d Microfibre fabrics
Manufacturing methods e Metallic machine embroidery threads
crossiord f Kbnit fabrics

TEXD11IN030031
2 Outline the method for a suitable seam and seam finish for the following end-uses.

a Woollen tailored jacket

b Sheer fabric

¢ Khnit fabric

d Jeans
3 Explain how you would complete the following techniques.

a Grade a seam

b Understitching
4 Compare and contrast the following: darts, tucks and pleats.
5 Explain the difference between interlining and interfacing.
6 Explain the difference between wadding and Pellon.

@ Bernina Australia (www.bernina.com.au): The Australian website for Bernina, where
you can find detailed information about sewing machines, inspiration and a range
of textile projects.

© Schmetz (www.schmetzcom/en): Detailed information regarding Schmetz sewing
machine needles.

© Vlieseline (www.vlieseline.com): This website has detailed information and product
videos that demonstrate how to use the different interfacings and stabilisers.

© Pellon Projects (www.pellonideas.com): Detailed information regarding Pellon
products and some free projects available for download.

® Vilene (www.vilenecom): A German website (in both German and English) with
detailed information regarding Vilene products.

@ Sulky (www.sulky.com): Information about stabilisers and machine threads.

© The Thread Studio (www.thethreadstudio.com): Has information regarding vanishing
products, such as Romeo, and is an online supplier of these products.

© Simplicity Creative Group (www.simplicity.com): An online shop for commercial
patterns.
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Area of study: Properties and Performance
of Textiles

The following chapters will extend your knowledge of fibres, yarns and fabrics. An
understanding of fibre properties will allow you to select the most appropriate textile product
for a specific end-use.

Refer to the Board of Studies website for the Course Objectives, Outcomes and Content:
()

www.boardofstudies.nsw.edu.au.
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4.1 Fibre chart

Rayon

Acetate

76 Nelson Textiles and Design

A fibre is a fine, thread-like substance with a length at least 100 times greater than the
width. Fibres are the raw materials used to make yarns and fabrics. They contribute to
the aesthetics, durability, comfort and care of fabrics. They determine to a large extent
the end-use of a fabric and influence the cost of fabrics.

Short fibres are known as staple fibres. These usually range from 15 mm to
1500 mm in length. Long or continuous fibres are known as filament fibres.

o e e

Textile fibres are classified according to their origin.

17 Manufactured fibres j

Regenerated Synthetic

Polyester

Acrylic

Elastomeric
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Natural fibres

|

Animal Inorganic Vegetable
Sheep Metallic Linen
Alpaca Fibre Hemp
optics
Asbestos Rubber
Camel
Coir
Goat
Sisal
Rabbit l.‘
Cotton

Photos from Shutterstock.com

Silk

Spider
silk

Cotton, wool, rayon, polyester, nylon and elastomeric are the fibres you will study in

depth for the HSC.
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All fibres have different properties, or qualities. Properties determine the end-use of

the fibre.

Aesthetics

* Lustre — gloss, sheen, sparkle or shine of a fabric caused by light reflecting from the
surface

* Drape — how a fabric hangs or falls

Durability

* Abrasion resistance — ability to withstand rubbing or wear and tear

* Strength — ability to resist breaking

Comfort

* Absorbency — ability to absorb moisture

* Elasticity — ability to return to original shape after being stretched or compressed

* Thermal properties — ability to withstand and transfer heat

* Dimensional stability — inability to shrink or stretch

Care

* Effect of chemicals — ability to withstand acids, alkalis and solvents

* Sun resistance — ability to withstand deterioration when exposed to sunlight

* Colour fastness — ability to withstand colour change after exposure to heat or water

* Shrink resistance — inability to contract

+ Extend your knowledge 4.1 Properties of textile items

Identify the desirable fibre properties for the textile items in the following table. The first
example has been completed for you. Select two other end-uses and identify the fibre
properties required for each.

End-use
Jeans School backpack Sofa and cushions Patchwork quilt Clown costume
Properties |- Abrasion resistance
required « Strength
- Dimensional stability
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Fibre properties are determined by the external structure, chemical composition and
internal (or molecular) structure of the fibre.

External structure

External structure refers to the fibre morphology:

* length — short fibres are known as staple fibres; long or continuous fibres are known
as filament fibres

* diameter, size or denier

* cross-sectional shape

* surface characteristics, such as crimp.
Chapter 5 looks in greater detail at the fibre morphology of cotton, wool, rayon,

polyester, nylon and elastomeric.

Chemical composition

Chemical composition refers to what fibres are made from. For example, cotton is
made from cellulose and wool is made from protein.

Internal structure

A monomer is the basic unit of a fibre. Polymerisation is the process of joining
monomers to form a chain or polymer. The length of the polymers varies
between fibres.

All fibres contain crystalline and amorphous regions, which are related to the
arrangement of the polymers. The amount of crystalline and amorphous regions varies
between fibres and determines some of the fibre properties, including durability,
comfort, appearance and care.

Amorphous structure

Amorphous regions occur when the polymers are in a random arrangement and there

are large distances between them, resulting in few binding forces and a weak fibre.
Fibres with a high percentage of amorphous regions include wool and rayon. The

properties of these fibres are generally:

* poor strength

* low durability

* good absorbency

* can be easily dyed

* more elasticity

* good abrasion resistance.

=
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Crystalline structure

Crystalline regions occur when the polymers are packed closely together and in a

parallel arrangement, allowing many binding forces and resulting in a stronger fibre.
A fibre with a high percentage of crystalline regions is nylon. Its properties are

generally:

* strength

* high durability

* low absorbency

* not easily dyed

¢ less elasticity

* poor abrasion resistance.

Activity 4.2 Forensic science

Fibre analysis is an important forensic technique. At crime scenes, textile fibres can be
transferred through physical contact between the victim and suspect, attached to broken glass
or fly screens if there has been a break in; and in road accidents, textile fibres and pieces of
clothing may adhere to the car.

Forensic scientists conduct a range of tests on a sample to determine the fibre type and
to identify if the textile item belongs to the suspect or the victim. Chapter 10 gives detailed
instructions on a range of fibre tests, including microscopic and burning tests.

This simple experiment demonstrates the possibilities of textile forensic science to solve
crimes and can be carried out in the classroom.

In pairs, collect your textile fibres and swap your samples with your partner. Do not tell your
partner the textile source of your fibres.
Aim
To determine the fibre content of a range of
textile items and, where possible, identify the
product source of the fibres.

Equipment

Clear sticky tape, microscope, microscope
slides, cover slips, plain paper (white and black),
tweezers, water dropper, textile fibres, water.

Method

1 Use sticky tape to pick up fibres from your
clothing or textile furnishing items.

2 Place the tape onto a piece of white or
black paper, depending on the fibre colour.

3 Examine the fibres under a microscope to
determine the fibre type. Refer to pages
154-5 for microscopic fibre images.

Shutterstock.com
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4 For higher magnification analysis, place the fibres on a microscope slide, cover with a drop
of water and place a cover slip over the fibres. Examine the fibre under a microscope with
magnifications of 100x and 400x.

Results
1 Name the fibre type.
2 Describe the microscopic appearance of the fibre.

3 Draw a sketch of the microscopic appearance.

Conclusion
Is the fibre classified as a regenerated, synthetic, animal, inorganic or vegetable fibre?

Is the fibre a staple or a filament?
Does the fibre have a high lustre?
Is the fibre strong or weak?
Does the fibre have crimp?

Does the fibre have a high percentage of amorphous or crystalline regions?

1
2
3
4
5
6
7

Identify the textile product from which the fibres have been collected.

4.3 Fibre crossword

Use the information in this chapter to answer the following questions. 4.4 Fibre properties palm
1 Define the following terms. cards

a Fibre f Polymerisation

b Lustre g Filament

¢ Amorphous h Crystalline NelsonNet

d Staple i Elasticity

. Fibre properties crossword
e Drape j  Monomer TEXD11IN040033

Fibre properties word search
TEXD11IN040035

Name two examples of a natural fibre.
Explain the term regenerated fibre and identify one example.
4 Name three examples of a synthetic fibre.

© Nu Mei (www.numeicom): This online yarn store contains a resource centre that
provides excellent information about the different types of fibres.

© GCSE Bitesize Textiles (www.bbc.co.uk/schools/): The GCSE Bitesize section of the
BBC website contains a summary of fibre types and sources. To navigate to this,
click on ‘GCSE’under the ‘Bitesize’ heading in the middle of the page. Then for the
subject area, click on first ‘Design and Technology’ and then “Textiles’.

© Cotton Australia (www.cottonaustralia.com.au): An Australian website providing up-

to-date information on the Australian cotton industry and resources for secondary
students.

ISBN 9780170210713 Chapter 4 Fibre structure and properties 81



]
/
R
Lo
'
Ny
'
’

Cotton
(www.qwiki.com/embed/
Cotton)

5.1 Growing cotton

Shutterstock.com

Apparel items featuring cotton
fabrics

Fibre types and classification

What is cotton?

Cotton has been used for over 7000 years and during that time, no other fibre has
come close to matching its natural properties. Cotton is a cellulosic fibre produced by
the cotton plant, which is a member of the Hibiscus family.

Shutterstock.com

=
Green and white cotton bolls White cotton boll ready for harvesting

'The word cotton is derived from guten (or kuten), an Arabic word used to describe
any fine textiles. Cotton comprises about one-third of the world’s fibre market. More
than 95% of cotton grown in Australia each year is exported, mainly to Asian spinning
mills. It is then imported back to Australia as yarns, fabrics and textile products.
Cotton is one of Australia’s highest rural export earners.

Cotton is known for its durability, appearance and natural comfort. Specific end-
uses include:

* apparel, such as jeans, T-shirts and underwear
* home furnishings, such as sheets and towels
* non-apparel, such as medical supplies and tents.
Cotton can also be blended with other fibres, including lycra, polyester and wool.

Cotton morphology

Physical characteristics

Cotton fibres are:

* obtained from the cotton plant

* natural staple fibres measuring 10-65 mm in length

* made of cellulose

* thin and tubular

* usually white to beige in colour, although the use of naturally coloured cotton is
becoming more popular due to the environmental issues of dyeing.
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Microscopic appearance

'The longitudinal microscopic appearance shows that cotton fibres have irregular @
ribbon-like twists called convolutions. These twists are the result of the central canal, or
lumen, which collapses as the fibre matures. These convolutions allow cotton fibres to 5.2 Cotton collage

be spun easily.

The cross-sectional appearance shows cotton fibres are kidney-shaped. The cuticle
is a wax-like film that coats the fibre. Nutrients are transported through the lumen
as the fibre is developing. Between the lumen and the cuticle are layers of cellulose
called fibrils. The fibrils are arranged in a spiral direction. Cotton is primarily a
crystalline fibre.

(ross-sectional and longitudinal

microscopic view of cotton

Burning test

Fibre Cotton
On approach to flame Doesn't shrink away
Inside flame Burns quickly with yellow flame
After removal from flame Continues to burn; afterglow
Ash or residue Light grey ash
Smell Similar odour to burning paper
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Properties of cotton

Fibre properties

Properties of cotton

Aesthetic Lustre - Fibres are not naturally lustrous
- Fibres can be treated with a finish called mercerisation, which results in a low lustre
Drape - Poor, but can be improved depending on fabric construction
Durability Abrasion resistance + Moderate to good depending on the fabric structure
- Denim made using a twill weave has high abrasion resistance
Strength - Relatively strong due to the intricate fibre structure and highly crystalline regions (70%)
- Becomes stronger when wet
Comfort Absorbency - Highly absorbent, holding up to 27 times its own weight in water
- Very comfortable to wear in hot weather as it quickly absorbs perspiration
Elasticity - Relatively inelastic because of the high percentage of crystalline regions
Thermal properties - Acool fibre as it is a good conductor of heat
- Breathes easily due to fibre structure, making it more comfortable to wear than
manufactured fibres
- Does not irritate the skin or cause allergies as it is a smooth fibre
- Can be ironed with a hot iron
« Ignites and burns quickly as it is made from cellulose
Dimensional stability + Garments retain their shape due to the inelasticity of the fibre
- If a garment stretches out of shape it will not return to its original size
Care Effect of chemicals - Broken down by strong acids

+ Minimal harm by acids in food if they are removed quickly after coming into contact
- Resistant to alkalis, therefore can be cleaned using strong detergents and bleach

+ Not harmed by organic solvents, therefore can be dry-cleaned

Sun resistance

- Not easily damaged by sunlight, therefore often used to manufacture curtains, tents

and tarpaulins

- Ultraviolet rays of sunlight affect the strength of cotton after a prolonged length of

time, changing the colour to yellow

Colour fastness

- Hydrophilic, so it is easily dyed

- If a cotton garment fades it is due to the dyestuff used, not the properties of cotton

Shrink resistance

+ Tends to shrink when dried after washing, which is due to fabric construction rather

than fibre properties

« Pre-shrinkage finishes can overcome shrinking issues

+ Extend your knowledge 5.1

Visit the Cotton Australia website (www.cottonaustralia.com.au) and answer the following

qguestions.

1 Where is the bulk of Australian-grown cotton exported?

How much does the Australian cotton industry generate in export revenue per year?

2
3 Briefly explain the term best management practices.
4

Identify how biotechnology has improved Australian cotton over the last 10 years.
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What is wool?

Wool is one of the oldest textile fibres known and possesses distinct properties. It
is nature’s technical textile fibre; science has not been able to produce another fibre
containing all the natural properties of wool.

'The uniqueness of wool lies in the structure of its fibres, which absorb moisture,
insulate against heat and cold, resist flame and maintain their resilience. Wool is
versatile, and its end-uses include luxurious designer apparel, high-performance
sportswear and superior furnishings. It is used in emerging biomedical technology
applications and is the desired medium for many textile fibre artists.

Wool is a natural bicomponent fibre (with a core and sheath); however, wool’s ‘(A\i?v(;iuv;%ztl)m com/embed
properties and performance can also be enhanced through fibre blends such as denim Woo)

wool, and treated with finishes to improve existing qualities, such as machine washability.
Australian wool is recognised for its high quality and is sought after by

international markets. Wool is taken from the fleece of domesticated sheep but can

also come from other animals, such as alpaca, Angora and Kashmir goats (cashmere),

camel, llama and vicuna.

5.3 Wool collage
5.4 Wool pair-and-share
activity

Photo courtesy of CSIRQ Textile and

Fibre Technology

Shutterstock.com

Fleece

WOOL
THE FIBRE OF THE GODS - CREATED, NOT MAN-MADE
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Wool morphology

Physical characteristics

Wool fibres are:

* obtained from the fleece of domesticated sheep

* natural staple fibres

* made of multi-cellular protein

* matt in appearance

* crimped or wavy (the more crimps per centimetre, the finer the wool)

* coloured off-white to light cream, or come in a full range of blacks and browns.

Microscopic appearance

'The longitudinal microscopic appearance shows
that wool fibres have overlapping surface cells
called scales. These scales overlap towards the tip
of the fibre, giving wool a type of serrated surface.
It is this scale structure that gives wool its felting
capabilities, and is known as the directional
friction effect.

Cross-sectional images usually show wool
fibres as oval in appearance. The outside epithelial
cells are known as the cuticle. The cuticle
surrounds the cortex of the wool, which contains between 20 and 50 cortical cells

Wool longitudinal view, three
scanning electron micrograph  depending on the diameter of the wool fibre. Wool is primarily an amorphous fibre.

photographs ]
Burning test

Fibre Wool

On approach to flame Shrinks away from flame

Inside flame Smoulders and burns slowly

After removal from flame Tends to self-extinguish

Wool cross-sectional view,

scanning electron micrograph
photography

Images courtesy of CSIRO
Textile and Fibre Technology

Ash or residue

Crushable black ash

Smell

Similar odour to burning hair
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Properties of wool

Fibre properties Properties of wool

Aesthetic Lustre - Not typically lustrous and generally have a matte appearance

- Often blended with other fibres, such as silk, to increase lustre

Drape « Exceptional, making it perfect for all types of apparel and furnishings

« Lustre, drape and hand can all be modified through the choice of yarn structure, fabric
structure and finishing techniques

- Highly versatile — consumers can buy anything from a luxurious gossamer-weight voile
evening dress to a heavy-duty resilient hard-wearing carpet made from wool

Durability Abrasion resistance + Moderate, due to the fibre scale construction and excellent elasticity

Strength + Weak, due to the fibre’s highly amorphous structure

+ The coarser the wool diameter, the stronger the wool fibre, which is why coarser fibres
are often used in the manufacture of carpets

Comfort Absorbency - Extremely absorbent due to the fibre’s amorphous regions, therefore comfortable in
most conditions

+ Soft and comfortable — the prickle associated with wool is reduced as the diameter of
the fibre becomes smaller

Elasticity - Excellent elastic recovery

Thermal properties « Poor conductor of heat, so is known as a warm fibre
+ Excellentinsulation properties

+ Can be shaped by heat and moisture, although wool is affected by high temperatures
and will scorch easily, so a low iron temperature must be used

+ Has a self-extinguishing property and does not burn, which makes it perfect for flame-
resistant cloth used in firefighters’suits, theatrical curtains and home furnishings

Dimensional stability =+ Poor dimensional stability

Care Effect of chemicals + Does not soil readily

+ Resistant to acids but is weakened by alkalis and damaged by chlorine bleach

Sun resistance - Sunlight yellows wool over time and weakens the fibre
Colour fastness « Excellent — wool is dyed readily due to its highly amorphous structure
Shrink resistance « Poor shrink resistance — if wool fibres are combined with water, heat, soap and

agitation they will mat together to form a web of non-woven fabric known as felt
+ Weaker when it is wet, therefore care must be taken when laundering

+ Dry-cleaning or hand-washing in cold to warm water using a specially designed wool
detergent is recommended, and should always be dried in the shade

5.5 Compare and contrast
the properties of natural
fibres
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What is rayon?
Rayon was the first artificial fibre to be created, developed by Count Hilaire de

Chardonnet in France in 1889. Rayon is derived from a French word meaning ‘rays

5.6 Rayon of light’.
(www.qwiki.com/embed/ Rayon is not a synthetic fibre as it is made from wood pulp, which is cellulosic
Rayon) in nature. The cellulose is chemically modified to create a fibre. Although rayon

- was originally called ‘artificial silk’ due to its lustre and soft handle, its cellulosic
composition means many of its properties are more similar to cotton and flax. Rayon is
Rayon video classified as a regenerated fibre.

'The 1920s were the boom years for the rayon industry, with consumers selecting
rayon’s silk-like properties without the expense of silk. By the end of the 1920s in the
Photo courtesy of DuPont . L. ] ]
United States, rayon was six times more popular than silk for apparel items.

Rayon is made through a process called wet spinning. A liquid substance of
cellulose is passed through a spinneret, which is a small nozzle with up to 20000 holes.
A filament of rayon is extruded from each hole in the spinneret, and each filament
then passes into a chemical bath where it solidifies. The filament fibres can be cut into
short, staple lengths and spun together to form yarn.

Rayon has many end-uses, including apparel and home furnishings. Rayon’s
excellent absorbency and its ability to biodegrade has led to its use as the predominant
fibre in the non-woven industry. It is used for industrial wipes, nappies and surgical
products such as bandages.

Rayon morphology

Physical characteristics

Rayon fibres are:

* made from cotton linters or the pulp of trees, such as spruce, hemlock or pine

* produced by an extrusion process, which is modelled on the natural process used by
silkworms to transform the cellulose of mulberry leaves into silk

Vintage DuPont — the high
lustre and delicate softness * manufactured to possess a range of fibre properties to meet specific end-uses.

of luxurious garments made
of rayon appeal strongly to
women.

Rayon embroidery thread

88 Nelson Textiles and Design ISBN 9780170210713



Microscopic appearance
'The longitudinal microscopic appearance of rayon is characterised by lengthwise lines
called striations.

'The cross-sectional appearance of rayon depends on the spinneret used.
Traditionally, it is an irregular circle with serrated edges, although it can also appear
round, irregular, T-shaped, E-shaped or U-shaped.

) 3

4

Images ccourtesy of Shirley Technologies LTD. Part of the

British Textile Technology group of companies

Cross-sectional and longitudinal microscopic view

Burning test

Fibre Rayon
On approach to flame Doesn't shrink away
Inside flame Burns quickly with yellow flame
After removal from flame Continues to burn; afterglow
Ash or residue Light grey ash
Smell Similar odour to burning paper
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Properties of rayon

Fibre properties

Properties of rayon

Aesthetic Lustre - Alustrous fibre — often used for formal wear
+ May be treated with a delustering finish to reduce the lustre of the fabric
Drape -+ Good drapeability
Durability Abrasion resistance - Fair; resists pill formation
Strength - Low to medium strength but the strength reduces by 40-70% when wet, causing
it to stretch easily
- Take care when washing rayon garments as they may stretch out of shape
Comfort Absorbency - Highly absorbent as it is an amorphous fibre
- Absorbs dye easily
Elasticity - Poor elasticity due to large percentage of amorphous regions
Thermal properties -+ Good conductor of heat, and therefore is a cool fibre suitable for summer clothing
- Highly flammable due to its cellulosic nature
Dimensional stability | - Poor dimensional stability — evident in hemlines on rayon garments, which will
often drop out of shape
Care Effect of chemicals - Damaged by acids

- Strong alkalis may disintegrate rayon, so a mild soap and lukewarm water are

recommended for washing

- Attacked by bleaches but only at high concentrations

Sun resistance

« Sun resistant

Colour fastness

- Colour fastness is dependent on the dyestuff used to dye the fibre or fabric

Shrink resistance

Wil shrink more than cotton fabrics

Polyester video
(www.qwiki.com/embed/
Polyester)

mu':::l
|:::“ ol

What is polyester?

Polyester polymers were discovered as part of Wallace H. Carothers’ research work in

the 1930s for the US company DuPont, although the initial work on polyesters was

discontinued in favour of nylon. The first fibre produced from polyester was known as

Terylene. In 1946, DuPont purchased the exclusive right to produce polyester in the

United States.

Polyester fibre was given the name Dacron (pronounced Day-4ron) and was first

produced commercially in 1951. Polyester was once considered a magic fibre as it was

capable of being washed, scrunched and worn without a wrinkle in sight. Historically,
it is remembered for its bright knit fabrics of the late 1960s and early 1970s, and for its
uncomfortable feel.

In contemporary society, polyester has evolved with the technological age and
has been reinvented, displaying diverse end-uses in apparel, non-apparel, furnishings,
textile arts and costumes. Polyester is a universal blender, contributing its outstanding

properties to many other fibres without detracting from the properties of the fibre it is

blended with.
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Apparel made from polyester fabric

Polyester morphology

Physical characteristics
Polyester fibres:

are made from a chemical reaction between dicarboxylic acid and dihydric alcohol
are melt-spun, with their shape formed by the shape of the hole in the spinneret
are filaments that can be high or regular tenacity, delustered, bright, white or dyed
can have a variety of cross-sectional shapes, including round, trilobal, pentalobal,
oval and hollow

are made from polymer chips, which are mostly white in their natural state and
therefore do not normally have to be bleached

are crystalline in structure, which gives strength and resilience to the fibre

can be used as a drawn filament, and can be textured and/or cut into staples and spun
are available in deniers from less than 1.0 to 10, and microfibres that range from as

small as 0.3 to 0.9.

Microscopic appearance
'The longitudinal microscopic appearance of regular polyester shows a smooth, rod-like

appearance.

'The cross-sectional appearance shows that regular polyester fibres are round in

shape. Polyester is primarily a crystalline fibre.

Technological advances have made it possible to engineer polyester fibres; therefore,

the microscopic appearance can be quite different and affect the end-use of the fibre.

Images courtesy of Shirley Technologies LTD. Part of
the British Textile Technology group of companies

Cross-sectional and longitudinal microscopic view of polyester
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Burning test

Fibre

Polyester

On approach to flame

Fuses and shrinks away from flame

Inside flame

Burns slowly with some melting and a black thick
smoke is apparent

After removal from flame

Usually self-extinguishing

Ash or residue

Hard, black bead

Smell Sweet smell
Properties of polyester
Fibre properties Properties of polyester
Aesthetic Lustre - Variable, depending on the cross-sectional shape and the additives to the fibre, such
as delustering agents
Drape - Good, but can depend on the yarn and fabric construction — for example, microfibre
has exceptional drape
Durability Abrasion resistance |+ Excellent
Strength - Relatively strong due to highly oriented fibre structure and highly crystalline regions
- Wet strength is comparable to its dry strength
Comfort Absorbency - Poor absorbency, which lowers the comfort of the fibre as the moisture does not
escape
- Often blended with cotton to improve its absorbency
Elasticity - Relatively elastic because of the high percentage of crystalline regions
Thermal properties - Moderate thermal properties — not as warm as wool in cold weather; however,
blending it with wool and using fibre modifications can change the performance
and end-use for cooler weather
- Poor conductor of heat but feels cool against the skin
- An excellent insulator, therefore used in fibrefill quilts, pillows and linings of padded
clothing, such as parkas
Dimensional - Excellent dimensional stability — can be heat-set into shape and retain its size
stability Can be permanently heat-set, pleated or moulded into interesting shapes
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Fibre properties Properties of polyester

Nylon was the first manufactured synthetic fibre, created by Dr Wallace H. Carothers
while working for the DuPont Company in the United States. Charles Stine, a vice-
president of DuPont, announced the invention of nylon to a large group of women’s club
members gathered at the site of the 1939 New York World’s Fair.

'The very first nylon product was a toothbrush with nylon bristles, although nylon’s
first real success came in 1940 with its use in women’s stockings. They were a big hit,
but became hard to obtain due to World War II as nylon was needed to make war
materials, such as parachutes and ropes.

Nylon morphology

Physical characteristics

Nylon fibres:

* are polyamides made by various substances such as hexamethylenediamine and
adipic acid

* are melt-spun, with their shape formed by the shape of the hole in the spinneret

* are filaments that can be high or regular tenacity, delustered, bright or dyed

* can have a variety of cross-sectional shapes, including round, trilobal and square
fibres with voided cavities

* are polymer chips that are mostly grey, green or oft-white in their natural state

* are crystalline in structure, which gives strength and resilience to the fibre

* can be used as a drawn filament, and can be textured and/or cut into staples and spun

* are available in a wide range of deniers.

Hot-air balloons made from nylon fabric

Care Effect of chemicals - Resistant to acids and alkalis, therefore strong detergents and bleach can be used
« Can be dry-cleaned as organic solvents do not cause harm
Sun resistance - Resistant to sunlight — often used to manufacture sheer curtains
Colour fastness - Hydrophobic, so it is best dyed at the fibre stage
Shrink resistance - Low shrinkage due to its hydrophobic and crystalline properties
nylon?

Nylon video
(www.qwiki.com/embed/
Nylon)

Image courtesy of DuPont

Actress Maria Wilson, perched
atop a crane, watched as a

2 tonne, 10 metre cast of her
leg was unveiled in Los Angeles
in 1940, to promote the sale of
nylon stockings.
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Microscopic appearance
'The longitudinal microscopic appearance of regular nylon shows a smooth, rod-like
appearance.

'The cross-sectional appearance shows that regular nylon fibres are a round shape.
Nylon is primarily a crystalline fibre.

Technological advances have made it possible to engineer nylon fibres; therefore, the
microscopic appearance can be quite different and can affect the end-use of the fibre.

\ 8

7 SRS
Cross-sectional and longitudinal microscopic view of nylon

Burning test

Fibre Nylon ‘
On approach to flame Fuses and shrinks away from flame
5.8 Nylon
Inside flame Burns slowly with some melting
After removal from Usually self-extinguishing
flame
Ash or residue Hard grey or tan bead
Smell Smells like celery
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Properties of nylon

Fibre properties Properties of nylon
Aesthetic Lustre - Variable, depending on the cross-sectional shape and the additives to the
fibre, such as delustering agents
Drape + Good, but can depend on the yarn and fabric construction
+ High drape in sheer apparel formal wear
+ Medium drape in stiff nylon taffeta apparel formal wear
- Stiff industrial-use webbing for non-apparel car seatbelts or luggage
manufacture
Durability Abrasion resistance + Excellent abrasion resistance
Strength « Relatively strong due to highly oriented fibre structure and highly crystalline
regions
Comfort Absorbency - Low absorbency, which lowers the comfort of the fibre as the moisture does
not escape
« Low absorbency is beneficial for other end-use applications, such as wind-
and water-resistant jackets, tents and umbrellas
Elasticity - Relatively elastic due to the high percentage of crystalline regions
Thermal properties + Moderate thermal properties
- Low heat resistance — heat causes the nylon polymer bonds to break down
+ Has thermoplasticity — if nylon is heated and then cooled under controlled
conditions, the textile material can be permanently heat-set
Dimensional stability - Excellent dimensional stability — can be heat-set into shape and retain its size
+ (Can be permanently heat-set, pleated or moulded into interesting shapes
Care Effect of chemicals - Not resistant to acids — tends to yellow or discolour
- Fairly resistant to alkalis, but tends to yellow with repeated exposure
+ (Can be dry-cleaned as organic solvents do not cause harm
Sun resistance - Fairly resistant to sunlight but prolonged exposure to sunlight will cause
yellowing over time
Colour fastness « Hydrophobic, so it is best dyed at the fibre stage
Shrink resistance + Low shrinkage due to its hydrophobic and crystalline properties

What is elastomeric?

Elastomeric is a natural or synthetic polymer that can be used in fibre, yarn or fabric

manufacture. Rubber is an example of a natural elastomer. In 1959, chemist Joseph

Shivers created synthetic elastomeric for the Du Pont Company. Synthetic elastomeric

is known by a number of different names, including spandex, elastane or lycra. Spandex

is an anagram of the word expands.

'The specific end-use of a textile item governs the choice of elastomer and ultimately
the blend mixture or combination. Elastomeric is always blended with other fibres for
apparel. In woven garments, it is usually covered with a non-elastic fibre such as cotton,

wool, silk or flax. In knitted fabrics, it may be used bare or covered.
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5.9 Elastomeric
5.10 Compare and

contrast the properties of
manufactured fibres

Imaeg courtesy of Shirley Technologies Ltd. Part of the

British Textile Technology Group of companies

Shutterstock.com

Lycra swatches —fibre
elastomeric blended with nylon

Elastomeric fibres are made up of many polymer strands that are composed of long,
amorphous sections and short, rigid sections. The amorphous sections have a random
molecular structure, making the fibre soft. The rigid sections bond with one other and
give the fibre structure.

When the fibre is stretched, the bonds between the rigid sections are broken
and the amorphous sections lengthen. This makes the amorphous sections longer,
increasing the fibre length. When the fibre is stretched to its maximum length, the
rigid sections bond with one other. The amorphous segments remain in a stretched
state. This makes the fibre stiffer and stronger. After the force is removed, the
amorphous segments recoil and the fibre returns to its original size.

Elastomeric morphology
Physical characteristics

Elastomeric fibres:

¢ are made from the polymer called polyurethane

* can stretch and be returned to their original size and shape
* are produced by solution dry spinning

* are extruded into a fibre as a monofilament

* are available in a wide range of deniers from 10 to 2500.

Microscopic appearance
'The longitudinal microscopic appearance of elastomeric shows a flat, broad appearance
with some lengthwise striations.

The cross-sectional appearance shows that regular elastomeric fibres are shaped like
dog bones.

Elastomeric is primarily an amorphous fibre.

Cross-sectional and
longitudinal microscopic view
of elastomeric
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Burning test

Fibre Elastomeric
On approach to flame Fuses, but does not shrink away from the flame
Inside flame Burns with melting
After removal from flame Continues to burn with melting
Ash or residue Soft, fluffy black ash
Smell Chemical smell

Properties of elastomeric

Fibre properties Properties of elastomeric

Aesthetic Lustre - Variable, depending on the fibre it is blended with
- High lustre in fabric with nylon and elastomeric blend

- Matt in fabric with cotton and elastomeric blend

Drape - Variable, depending on the fibre it is blended with
- Nylon lycra has good drape and is often used for dance costumes
Durability Abrasion resistance - Excellent abrasion resistance
Strength - Very strong
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Fibre properties Properties of elastomeric

Comfort Absorbency - Poor absorbency, resulting in a fabric that feels clammy in hot
weather
Elasticity « (Can be stretched up to 500% without breaking and will return to

its original shape — an outstanding property

Thermal properties - Poor conductor of heat

Dimensional stability - Excellent dimensional stability — it can be stretched repeatedly
and will return to its original size

Care Effect of chemicals - Resistant to acids but damaged by continued exposure to alkalis

- Fabrics containing elastomeric should not be bleached

Sun resistance - Can be damaged by continued exposure to sunlight
Colour fastness - Will vary — depends on the percentage of each fibre in the blend
Shrink resistance « Wil vary — depends on the percentage of each fibre in the blend

mlo'm'

What is a blend?

A blend is a combination of two or more generically different fibre types in any fibrous
assembly, such as a sliver, yarn or fabric. Blends can be made up of fibres that are
opposing in composition, length, colour and diameter.

Why are blends created?

A blend is created specifically to meet an end-use application. It must offer a superior

end-use quality compared with its single fibre, yarn or fabric counterpart. This is

necessary to ensure the newly formed blend is able to compete successfully within the
textile marketplace.
Blending can create:

* fibres, yarns or fabrics with more beneficial performance characteristics — for
example, wool or cotton blended with nylon or polyester will retain its natural
appearance but improve its durability and abrasion resistance

* an improvement in fabric quality, therefore meeting specific end-use requirements,
such as performance, comfort or ease of care that would not otherwise be available
in the single fibre, yarn or fabric

* abetter texture, hand or appearance, such as the addition of colour or lustre or the
production of a fancy effect yarn, which adds value to the aesthetics of a yarn or
fabric

* areduction in costs — for example, high-end luxurious silk filaments can be blended
with merino wool fibres to produce a more lustrous yarn and a fabric that doesn’t
cost as much as silk and doesn’t have the appearance of wool

* increased profitability through the control of fibre costs, and the control of supply
and efficiency in the manufacturing process.
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Types of blends
Intimate blends

An intimate blend is when two or more different fibre types are combined to form a

uniform mixture before the single yarn is spun. They cannot be separated as they are
mixed together throughout the entire yarn. This means both fibres are visible when you
look under a microscope. Cotton/polyester is a very common intimate blend.

Coloured scanning electron micrograph of polyester and cotton Coloured scanning electron micrograph of a synthetic microfibre

fibres in woven fabric (a shirt). The cotton, a natural fibre, is cloth used to clean spectacle lenses. The wedge-shaped fibres
coloured green, and the polyester, a synthetic fibre, is coloured are so thin that they scoop up the fine layer of oil and dirt that
orange. accumulates on glasses lenses, unlike other fabrics that merely

spread the oil around.

Mixture blends

A mixture blend uses a combination of yarns. One type of fibre may be used in the
warp and another used in the weft. A mixture blend also occurs when two different
yarns are knitted together.

Combination blends

In a combination blend, ply yarns are used. This means at least one component of the
ply yarn is different from the other components of the yarn. For example, a core-sheath
yarn of elastane and nylon blended together forms yarns and fabrics with greater elastic

LAk
Coloured scanning electron
micrograph of a cotton and
polyurethane mixture of
fibres woven to form part of a
women's underwear item

performance properties.

False-colour scanning electron micrograph of a Coloured scanning electron micrograph of the fibres
fabric constructed from nylon and lycra, showing in a bra. These are mainly nylon and polyester.
the lycra sandwiched between the two layers of
nylon.
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Successful blends

Successful blends are those that consumers find have the best end-use qualities to
address the demands of aesthetics, durability, comfort, appearance and care. The most
common blends include cotton/polyester and nylon/elastomeric.

Disadvantages of blends

5.11 The future of fibre
blends

'The disadvantages of blends are related to the different chemical properties of the
fibres in the blends, which means their reaction with certain chemicals can be very
different. For example, cotton is resistant to alkali but wool is not. This is particularly
important in bleaching. Another example is the difference in dye uptake between

different fibre types, such as cotton and polyester, although manufacturers can also

exploit this disadvantage.

A cotton/polyester blend is made by combining strands of synthetic polyester fibre
with natural cotton. The typical mix is 65% polyester and 35% cotton.

Cotton/polyester is often used for uniforms, bed sheets and home furnishings
because it is easy to care for, does not shrink and is virtually wrinkle-free.

Properties of cotton/polyester blends

Fibre properties Properties of cotton/polyester
Aesthetic Lustre - Will vary — depends on the percentage of each fibre in the blend,
and whether the blended polyester has been delustered
Drape - Will vary — depends on the percentage of each fibre in the blend,
and the yarn and fabric manufacturing techniques
Durability Abrasion « Increased abrasion resistance compared with its all-cotton
resistance equivalent
Strength - Superior strength compared with its all-cotton equivalent
Absorbency + Much more comfortable alternative to its all-polyester equivalent as
the absorbency is increased
Comfort Elasticity - Increased significantly compared with its all-cotton equivalent
Thermal - Heat resistance is increased significantly compared with its all-
properties polyester equivalent
- Thermal retention is increased compared with its all-cotton
equivalent
Dimensional - Increased significantly compared with its all-cotton equivalent
stability
Care Effect of - Will vary — depends on the percentage of each fibre in the blend
chemicals
Sunresistance | -« Generally increased, but will vary depending on the percentage of
each fibre in the blend
Colour - Will vary — depends on the percentage of each fibre in the blend,
fastness and the yarn and fabric manufacturing techniques
Shrink - Generally improved compared with its all-cotton equivalent, but
resistance will vary depending on the percentage of each fibre in the blend
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Properties of nylon/elastomeric blends

Blending nylon and elastomeric fibres provides outstanding wrinkle resistance and
excellent recovery due to the exceptional elasticity of the elastomeric fibre. The
blending of these two fibres helps fabric retain its shape and improves its ability to
return to its original shape after being stretched.

'The type of stretch recovery required for a specific end-use yarn or fabric varies.
Nylon/elastomeric blends are used in various apparel items, including sportswear,
hosiery, furnishings and swimwear. Power-stretch fabrics are created for medical and
surgical support textile applications. Examples of this technology include pressure suits
for burn victims and surgical stockings to improve circulation in lower limbs (also used
in long-distance air travel to help prevent deep vein thrombosis). Power-stretch fabrics
using nylon/elastomeric blends are also a focus of swimsuit technology.

Fibre properties Properties of nylon/elastomeric

Aesthetic Lustre - High lustre due to the nylon component — makes an ideal
fabric for costumes

Drape - Good drape

Durability Abrasion resistance | - Good abrasion resistance due to nylon component
Strength - Excellent strength
Absorbency - Low absorbency

Comfort Elasticity - Excellent - able to stretch to several times its size and return

to its original shape

Thermal properties |+ Moderate thermal properties

Dimensional - Excellent dimensional stability
stability
Care Effect of chemicals - Good resistance to acids and alkalis, but poor resistance to
bleach

- Can be treated to make the fabric resistant to chlorine

Sun resistance - Good resistance to sunlight, although can be damaged by
continued exposure to sunlight

Coloured scanning electron
micrograph of a fabric
constructed from nylon and
lycra. The material seen here is
from a pair of cycling shorts.

Colour fastness + Will vary — depends on the percentage of each fibre in the
blend
Shrink resistance - Will vary — depends on the percentage of each fibre in the J
blend 5.12 Fibre audit
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Use the information in this chapter to answer the following questions.
@

1 Describe the microscopic appearance of cotton, wool and polyester fibres.

5 13 Fibre classification 2 Outline the properties that make each of the following fibres suitable for the
palm cards specific end-use.
Fibre End-use
Cotton Bath towels
Wool Men's suits
NelsonNet Rayon Cleaning cloths
Fibres mind map Polyester Evening dresses
TEXD11AD050036
Nylon Tents
Cotton/polyester School uniforms
Nylon/elastomeric Leotards

3 Identify the following statements as true or false.

a Nylon smells like celery when burnt.
Wool self-extinguishes after it is removed from a flame.
Cotton will not burn when placed near a flame.
Polyester has a sour smell when burnt.
Rayon has similar burning properties to cotton.
Polyester produces a hard, black bead when burnt.
Nylon produces a crushable black ash when burnt.

> Q = 0o Qo N T

Cotton produces a hard, grey bead when burnt.
i Wool has a similar odour to burning hair when burnt.

j Rayon produces a light-grey ash when burnt.

© Cotton Australia (www.cottonaustralia.com.au): An Australian website providing
up-to-date information on the Australian cotton industry and resources for
secondary students.

© Australian Wool Innovation (www.wool.com): An Australian wool website providing
information on all aspects of the Australian wool industry.

© Beyond the bale (http://digitalwool.com.au): A digital magazine about innovations in
the Australian wool industry.

© INVISTA (wwwi.invista.com): An international website providing information on
nylon, spandex (elastomeric) and polyester.
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Yarn structures and

characteristics

Yarns are the basic thread components of all fabric construction, excluding non-
wovens; non-wovens are created directly from fibres. Yarns have a continuous length
but a small cross-section, and are usually held together by twisting or spinning. Fabric
texture and appearance are determined by the yarns used to construct it. Yarns also
have a significant impact on the fabric performance characteristics.

Shutterstock.com

Yarn video
(www.qwiki.com/embed/
Yarn)
Woollen yarns spun using
wooden spindles
Yarn type Definition Characteristics End-use
STl Made from staple fibres (cotton | + Uneven, weak yarn with poor |« Apparel
7 s (Mg 87 S -
= g el or wool) or manufactured fibres lustre and durability - Furnishings

cutinto short lengths - Good elasticity, resiliency and

Staple spun yarn

absorbency
.:I) O Made from one filament of - Fine, strong yarn with good -+ Hosiery
a manufactured fibre (rayon, lustre and durability . Invisible
Monofilament yarn polyester or nylon) - Inelastic, poor resiliency and sewing thread
absorbency

Made from two or more - Even, strong yarn with good |« Eveningwear
filaments of a manufactured lustre and durability . Lingerie
fibre (rayon, polyester ornylon) . pMedium elasticity and

resiliency, and slightly
absorbent

Multifilament yarn
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Yarn twist

Twisting or spinning fibres holds them together to form a yarn. The twist is the most
important factor in determining the properties of a yarn. Without twist, yarns have
little strength. Twist can be inserted in a clockwise (S-twist) or anticlockwise (Z-twist)
direction. Light is reflected from S-twist and Z-twist yarns in opposite directions. If
you alternate groups of S-twist and Z-twist yarns, you can create lustrous stripes in

the fabric.
Property Low-twist yarn High-twist yarn
Aesthetic - Soft « Firm
S-and Z-twists
- Hairy - Smooth
« Low lustre - Good lustre
- Poor resiliency - Good resiliency
Durability/strength - Weak - Strong
- Poor abrasion resistance - Good abrasion resistance
Comfort - Good insulation - Poor insulation
- Good absorbency - Poor absorbency
[l
Single yam - Poor elasticity - Good elasticity
Care - Slow drying - Quick drying
End-uses - Knitting yarn, weft yarns, soft « Warp yarns, work wear, sewing
furnishings, curtaining yarns

* Single or simple yarn has the same fibre composition throughout the length of the
yarn and can be a single, ply or cord yarn. A single yarn is produced during the first
stage of the spinning process.

* Ply yarn is formed by twisting two or more simple yarns together. A ply yarn is
generally thicker than a single yarn, with improved strength and quality.

* Cord yarn is created by twisting ply yarns together. Cords are very strong and used
for embroidery thread, piping and decorative cords.

Two different methods of spinning are used to create yarns.

* Staple spinning turns short fibres (cotton and wool) into yarn. Short fibres are
combed or carded, and then drawn out to produce a long yarn.

* Extrusion spinning creates yarns by passing a fibre-forming substance through a
spinneret. The substance then solidifies to form a filament. Rayon, polyester and
nylon are created by extrusion spinning.
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Staple spinning

Processing of carded and combed yarns

1 Mature cotton bolls are
ready for harvesting.

; .
™

2 A mechanical harvester

J 1 Cotton Gin

picks the cotton bolls.

3 Ginning separates the cotton fibres from the
cottonseed, removes any foreign matter such

4  Cotton classing sorts 5
the fibres according to
length, strength and
fineness.
spinning mills.

Ginned cotton is packed 6
into bales ready for further
processing. Most Australian
cotton is exported to Asian

as leaves from the lint, and combs the fibres.

Carding aligns the fibres and condenses the
fibres into a sliver. Short fibres are removed
during carding.

Y

~

Combing removes short fibres and other
impurities from carded cotton. Combed yarn

is superior to carded yarns as it is stronger, 8

more uniform and less hairy.

Drawing is where the fibres are blended and
straightened. This improves the uniformity of the sliver.

9 Spinning adds twist, creating a single-spun
yarn. Staple yarns are produced by rung
spinning, rotor spinning or air-jet spinning.

ISBN 9780170210713

10 Carded cotton yarn

* Images 1, 2, 4-9 courtesy of Cotton

Australia; image 3 courtesy of Beda
- Richlin/Swicofil AG Textile Services;
images 10 and 11 courtesy of
11 Combed cotton yarn

American Apparel
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What is carded cotton yarn?

Carded cotton yarn consists of fibres in various lengths, resulting in a more uneven

yarn.

What is combed cotton yarn?

Combed cotton yarn consists of fibres of long, even lengths. Combed ring-spun

cotton is noticeably softer and higher in quality than carded cotton.

—.
' ..
) .| .
LA

il

(arded cotton of various lengths

(arded cotton yarn

Long, even lengths of combed
cotton

Images courtesy of American Apparel

Combed cotton yarn

Property

Carded cotton yarn

Combed cotton yarn

Aesthetic

+ Low to medium twist

- Uneven thickness of yarn
- Uneven surface

« Thickeryarn

« Poor resiliency

+ Medium to high twist
- Even thickness of yarn
+ Smooth surface

« Fineryarn

+ Poor resiliency

sheeting, towelling, cotton poplin

Durability/strength - Strong « Improved yarn strength
- More durable + Durable
Comfort + Soft + Soft
Care + Absorbent « Absorbent
+ Slow drying + Quickdrying
End-uses - Drill, jeans, gabardine, denim, - Cotton sewing thread, knitted

cotton underwear, batiste, cotton
lawn, voile, shirting, percale

+ Extend your knowledge 6.1

Watch the video clip about how cotton yarn is made and answer the following questions.
1 When was the first spinning wheel developed?

How It's Made: cotton yarn

(www.youtube.com/ a Carding

watch?v=kH_b3Heo48L) b Coiling
¢ Drawing
d Roving

Explain the following steps in the processing of cotton.

e Winding

f

Quality control

g Air-jet spinning

3 Describe the qualities of the spun cotton yarn.

How long does it take to spin a cotton yarn?
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Processing of woollen and worsted yarns

Photos courtesy of CSIRO

1 WOOl on a sheep’s back 2 Shearing in Australia 3 Classing ensures that the 4 Wool is baled and
is shorn once a year. takes place in early wool fibres are of similar transported to auction.
The shorn wool is known spring. length and fineness.

wi ip.
as ‘greasy wool clip’

7  Wool is then scoured or 6 Sorting takes place; the wool 5 Wool is auctioned.
washed. is divided into lots that are
similar in length and fineness.

10 Carding uses wire rollers to tease wool

8  Wool contaminated with burrs 9 Wool is dried on.a staples apart. The fibres form a carded
and seeds is carbonised using convgyor belt using web, which is then brought together
an acid solution. hot air.

to form a sliver. The short fibres are
known as noils; these are removed.

12 Long wool fibres are
tops or rovings reduces

combed and laid parallel. ;
the thickness of the yarn. 11 Noils are CF’”de“S_ed and
separated into rovings.

15 Worsted yarns are

formed from long, 16 Woollen yarns are formed from
smooth, combed fibres. condensed, shorter noils.
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What is a woollen yarn?

= A woollen yarn is characterised by short staple wool fibres that are not always uniform in
‘% length. The fibres in the yarn are less parallel, softer and looser than worsted yarn.
6.1 Nundie Woollen Mill case  \What is a worsted ya rn?
study

A worsted yarn is characterised by longer fibres. When spun, the fibres are more
uniform in length, smoother and are more compact than woolen yarn.

Property Woollen yarns Worsted yarns
Aesthetic - Fuzzy, dull and matt in appearance - Smooth and fine in appearance; can
. Excellent drape give off a low sheen
- Less wrinkle resistance * Moderate drape

- More wrinkle resistance

Durability/ - Weak, less durable - Moderate weakness, more durable
strength . Softer handle than woollen yarns

. Thicker - Harder handle

- More resilient + Finer

- Less resilient

Comfort - Heavier in weight - Lighter in weight
+ Warmer handle due to fuzzy protruding | - Cooler handle due to finer, smoother
ends texture
- Slower drying - Quicker drying
+ More absorbent « Less absorbent
Care - Tendency to felt - Less tendency to felt
- Slow drying - Quick drying
End-uses - Coarse wool carpet, knitting wool + Fine wool suiting

: Extend your knowledge 6.2

Watch the video clip about how wool yarn is made and answer the following questions.
1 Explain what happened at the following times in relation to the wool industry: 10000 BC,
4000 BC, 50 AD, 1797.

How It's Made: wool yarn ) ) .
Identify the properties of woollen fabrics.

(www.youtube.com/

watch?=vuEYsmzophTA) Identify the end-uses of wool yarn.

How is wool graded?

Outline the process of spinning wool fibres into yarn.

(o2 TS B S CA I

Outline how wool fibres are blended with other fibres.
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Jenny McWhinney Designs

Designer profile

Jenny McWhinney has always had a passion for creating beautiful things,
whether it be drawing, painting, stitching or sewing. As a self-taught
artist, Jenny learnt the basic methods of her craft through her father, who
was an avid painter and embroiderer. After entering the Royal Adelaide
Show textiles exhibition in 1998, Jenny's unique style of ‘thread painting’
was shown to the public for the first time, and ultimately published in
Inspirations, Australia’s most successful embroidery magazine.

Since her first article in 1999 in Inspirations, Jenny has now had more than
50 of her stitched creations featured in various textile publications. Jenny
regularly teaches her craft at needlework conventions, both nationally and
internationally, with her main goal being to inspire others to embrace their
own creativity.

Working from her studio in the seaside suburb of Seacliff in South
Australia, Jenny now runs her own business. She teaches her art to
clients and runs an online web boutique selling kits, patterns and various
needlework notions.

Design inspiration
Jenny McWhinney's textile practice is predominantly influenced by the natural world, with a Jenny McWhinney painting
particular focus on creating artistic reflections of various animals in their natural habitats. These adesign before creating it in
embroidered thread paintings capture not only a physical likeness, but also the essence of each stitch
creature’s spirit and personality.
Jenny believes that her expressive and uninhibited style of thread painting is the perfect
medium to capture the many textures seen in nature — from a camel's course fur to a kookaburra’s
delicate feathers, thread can perfectly emulate any effect.
Jenny's body of work is extremely diverse. She loves bold and ambitious animal designs,
such as the striking Samburu Africa project featuring a regal lion in the grasslands. She also
enjoys illustrative caricatures with a more simplistic appeal, such as Cupcake the Clown, which are
inspired by the life, colour and innocence of childhood.

Samburu Africa project lion (upcake the Clown
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Design process

. Jenny McWhinney's project Shanghai Taxi features a pair of her much loved mice. This creation
LI was stitched in stranded cottons on a beautiful Osnaberg fabric while Jenny was on holiday in
China. The following outlines her design process for this project.

1 Jenny made a visual summary of her inspiration with a simple sketch. This sketch was only
the loose portrayal of the subject matter. Some elements changed as the design procress
continued.

2 A more detailed drawing was made. Shading was added, and particular attention was given
to adding character to the facial expressions of the mice. The overall size of the finished
project was decided at this point.

3 Using a water-soluble transfer material (solvy), the basics of the design were traced out and
affixed to the fabric support.

4 The finished design was stitched in DMC stranded cottons, varying from one to two strands.
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Selecting yarns

When selecting the appropriate thread for her designs, Jenny takes into account several
different factors. As much of her work is intended for reproduction and commercial purposes,
the ply of the thread or yarn must complement the size of the design. For example, a large
project such as Possum & Gum Flowers has been stitched in wools, making it less time-
consuming to complete. A smaller, more intricate design is best worked in stranded cottons or
silks as it leaves room for fine details and gradual reduction in ply.

Subject matter is also a key consideration. Stranded cottons may be used for the silky feathers
of a bird, whereas a contrast of mohair and crewel wool may be used for a heavily textured nest.

Finally, Jenny considers the durability of the finished item. A toddler’s knee rug or library bag
must be easily washable; therefore, generic threads are used to avoid the dye colours running
and staining. If the piece is to be framed for a picture, boutique or home-dyed threads may be
readily implemented. Jenny stitched the Resting Camels bolster cushion in DMC yarns as this
brand of thread is washable.

Thread painting with cotton

Although stranded cotton yarn is available in a wide variety of variegated shades, major
manufacturers also produce a vast array of threads in flat dyed colours. This is optimum for
thread painting as it allows you to create your own shading by blending the colours as you
stitch, resulting in an embroidered piece that shows depth and realism. Most cotton threads are
made up of six strands. Splitting the strands and varying the number used, and therefore the
thickness of the stitches, can achieve different effects. For pieces that are particularly delicate in
appearance, stranded cottons are perfect for fine lines and intricate stitches.

Possum & Gum Flowers
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Resting Camels bolster cushion Stitching details of Resting Camels

Cotton threads have a high sheen appearance as they are mercerised, and stranded cotton
threads have a smooth texture when stitched. These properties can be utilised effectively in
many designs to complement the texture of the subject matter. For example, Jenny would use
stranded cotton rather than wool to achieve the smooth and glossy appearance of a creature’s
glossy eyeball or the wet scales of a fish.

Thread painting with wool

Woollen yarn comes in many different forms, ranging in ply and density. Thread painting
with wools such as crewel, tapestry and mohair all give a unique appearance. Using wools in
textile crafts gives a beautiful textural appearance and a softly yielding effect. Woollen yarns
are particularly useful in Jenny’s practice as they are easily adaptable to many consistencies
observed in nature. From a lion’s coarse mane to a panda’s fuzzy coat, there is sure to be a
particular wool that can act as a perfect reproduction.

Woollen yarn is a particularly good option for novice stitchers as it is extremely forgiving.
Any errors are easily hidden when stitching with a heavier ply thread. Stranded cottons can
be more challenging to work with due to their delicacy and fineness; however, as wool is of
a denser ply and composition, even large projects can be completed much more quickly. For
these reasons, working with woollen yarn can prove much more financially viable for students,
beginners and hobbyists.

r
1
1
1

Extend your knowledge 6.3

Read the case study on Jenny McWhinney and visit her website
(www.jennymcwhinneydesigns.bigcartel.com) to complete the following tasks. @
1

Describe the technique of thread painting.

N

Identify sources of inspiration for Jenny McWhinney's designs.

w

Describe the design process that Jenny follows to create a thread painting.

N

Compare and contrast the properties of cotton and woollen yarns when used for thread
painting.

5 Select your favourite Jenny McWhinney design. Justify your selection in terms of the
elements of design.

6 Using the hand embroidery techniques explained in Chapter 16, experiment with cotton
and woollen yarns to discover the effects you can create. Complete a PMI chart (plus/minus/
interesting) to compare and contrast the properties of the yarns and share your findings with
the class.
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 Extend your knowledge 6.4

Visit the NORO yarns website and complete the following tasks.
@ 1 Are NORO yarns produced for a mass market or a niche market?
NORO yarns 2 Identify the practices that NORO has implemented at all stages of production to ensure their
(www.noroyarns.com) yarns are environmentally friendly.
Select two industrial yarns produced by NORO yarns and write a brief description for each.
4 Many companies manufacture garments using NORO yarns. Visit the reference link on the
NORO website to gain an understanding of the diversity and uniqueness of their yarns.
Select your favourite garment and share your reasons for selecting it with the class.

5 In your creative journal, design your own knitted garment using NORO yarn. Render the
design using shading similar to the NORO yarn.

w

NelsonNet Extrusion spinning
Lifestyle interiors case study - Processing of smooth filament yarns
TEXD11CS060037 A
Wet spinning

Wet spinning is used for fibre-forming substances that have been dissolved in a
solvent. The spinnerets are submerged in a chemical bath and as the filaments emerge,
they precipitate from a solution and solidify. Because the solution is extruded directly
into the precipitating liquid, this process for making fibres is called ‘wet spinning’. This
process is used to produce rayon.

* = Congulating ==y Stretching =y=—— Washing =y Applyingy=——==Drying ===  Take-up
: ) i fibre 4 | package /&= =
Polymer : : finish : [ 2
“solution ! ' 5
] i ] =
ﬁ) i (—S ! Heated i : =
- Z drum rolls | o £
2 # =4
“a, =
>
v R
. s e
— , =
Spin bath I Cutting '8
1 D
Y g
Diffused solvent =

Wet spinning

Photo courtesy of Sossna

Spinneret nozzles for round or shaped spinning
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Polymer melt

Pump

Filter

Spinnerette

Image courtesy of Encyclopedia Britannica
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Melt spinning

In melt spinning, the fibre-forming substance is melted for extrusion through the

spinneret and then directly solidified by cooling. Nylon and polyester are produced in

this manner. Melt-spun fibres can be extruded from the spinneret in different cross-

sectional shapes:

* 'Trilobal-shaped fibres reflect more light and give an attractive sparkle to textiles.

* Pentagonal-shaped and hollow fibres, when used in carpet, show less soil and dirt.

* Octagonal-shaped fibres offer glitter-free effects.

* Hollow fibres trap air, creating insulation, and provide loft characteristics
comparable to down.

 Extend your knowledge 6.5

Watch the video clip about how recycled polyester yarn is made and outline the process of
recycling plastic bags into polyester fibre. @
How It's Made: recycled
polyester yarn

(www.youtube.com/
watch?v=0fUlwK4sZDs)
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Comparison of monofilament and multifilament yarns

- High degree of lustre

+ Good resiliency

- High degree of lustre

- Good resiliency

Property Monofilament yarns Multifilament yarns
Aesthetic - Fine - Fine to medium
« Very even - Even
+ Smooth - Smooth

- Invisible sewing thread

Durability/strength - Strong - Strong

+ Durable + Durable
Comfort « Inelastic - Slightly elastic

« Poor insulator - Poorinsulator

- Low absorbency - Low absorbency
Care - Quick drying - Quick drying
End-uses + Hosiery - Evening wear

- Lingerie

Inserting false twist into
yarns
(www.youtube.com/watch?v=
SKfa_drPTFI)

Textured filament yarns are made from synthetic filaments that have been modified to
add texture, bulk and elasticity to yarns.

‘ Textured filament yarn type

False twist

Knit deknit

e A T

S PR

Production Properties End-uses
A rotating spindle inserts twist - Bulky - Ski pants
into the yarn. When heat is - High degree of stretch | + Leotards
applied it sets the twist. It is !
-+ Hosiery

then untwisted in the opposite
direction to form a tangled yarn.

+ Sportswear
-+ Socks
- Gloves

- Swimwear

A small knitting machine
produces a tube of knitted
filament, which is heat-set. The
yarn is then unravelled. The result

- High degree of

elasticity

- High degree of lustre

- Pantyhose
- Sweaters

- Knitted dresses

chamber with a jet of air blowing
through the yarn. As some
filaments are blown out of the
bundle and looped, the yarn
becomes tighter, causing loops to
remain as a texture on the surface.

is a crinkled, boucle-style yarn. » Tops
§ This method needs no heat, - Little or no stretch - Jackets
so it can be used for non- . Dresses
thermoplastic filaments. The Shirts
filaments are passed through a
- Blouses

- Underwear
- Napery
- Linen

- Furnishings

114 Nelson Textiles and Design
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Textured filament yarn type Production Properties

End-uses

§ A uniformly wavy crimp is set + Lustrous - Tricot for lingerie
EE . .
s into filaments by passing them . | jttle or no stretch - Dress materials
= between the intermeshing
Z - Bulky yarn - Overcoats
g teeth of heated gear wheels. -
3 &4 The crimps are angular due to + Suiting
E the shape of the gears, unlike
2 the curves in wool. The crimp
= is permanent due to the use of
o .
g thermoplastic yarns.
2 A parallel set of filaments are - Bulky yarn + Knitted outwear
g pushed upwards through - Limited elasticity - Gloves
= crimped rollers and stuffed into )
- Soft -+ Swimwear

a heated container, which sets
them in a random zigzag shape.

Stuffer box

- Sports shirts
- Upholstery
- Carpet

- Underwear

fabric and textile product. They can be made from both staple and filament fibres.

Either altering the amount of twist or twisting yarns of different thickness together
can achieve different decorative effects. Novelty yarns are expensive to produce and the
process does not necessarily improve the durability and strength of the yarn. Novelty
yarns are an essential part of the apparel industry and are currently in great demand by
knitters and weavers.

Boucle yarns are created by combining difterent plied yarns. One yarn usually
has less twist than the other, causing it to loop. Often different coloured yarns are
combined to create a colourful effect.

Slub yarns can be made from single or ply yarns. The slub effect is created by
altering the degree of twist along the length of the yarn. In areas of low twist, a thick
area of soft yarn is created, which is called a slub. Slub yarns are weak due to the
varying degree of twist along their length.

Core-spun yarns have a centre (or core) of one fibre composition, around which
another fibre is spun or wrapped. Core-spun yarns may be made with an elastomer
core, such as spandex, which is covered by another yarn to produce a stretch yarn.

Boucle yarns Slub yarns Core-spun yarns

2
BLM 6.2 Different types
of yarns
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All fabrics, except non-wovens, are made from yarns. Yarn properties aftect fabric
performance, and it is these properties such as fibre composition, level of twist,
thickness, elasticity and lustre that make yarns suitable for different end-uses.
Designers take these properties into account when selecting particular yarns to meet
specific end-uses. The following are some different types of fabrics made from yarns
with various properties.
T ¢ Stretch woven satin is made from a core-spun yarn with a fibre composition of
‘% 98% cotton and 2% elastomeric. It has the appearance and feel of cotton, with the
8LV 6.3 Yarns for different added comfort or stretch of spandex. End-uses for this fabric include jeans and
end-uses sportswear.
* Tweed suiting is made from a slub yarn with a fibre composition of 100% wool.
Woven fabric is characterised by slubs on the surface in different colours. It is a
strong, hardwearing fabric. End-uses include tailored jackets and skirts.

Shutterstock.com

Courtesy of Textile Fabric Consultants, Inc.

Swatch 44; www.textilefabric.com

Stretch woven satin Tweed suiting

* Polyester crepe is made from a high-twist yarn with a fibre composition of 100%
polyester. The high-twist yarns are woven on a loom to create a fabric. When the
tension is released, the yarns create an uneven, pebbly surface in the fabric.

*  Mobhair rug is composed of wool and mohair fibres. The fabric is characterised by
woven wool fabric with a pile of mohair yarns. The yarns are different weights,
colours and textures, which creates an interesting end product.

Note that all fabric swatches shown here have been magnified to show the weave

structure.

Shutterstock.com

Courtesy of Textile Fabric Consultants, Inc.

Swatch 62; www.textilefabric.com

Polyester crepe Mohair rug
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Use the information in this chapter to answer the following questions.
1 Define the term yarn. @

2 Provide the definition, characteristics and possible end-uses for the following yarn  BLM 6.4 Yarn structures
types. palm cards

N\

a Staple spun
b Monofilament
¢ Multifilament

Why is twist an important feature of spun yarns?

Compare and contrast low-twist and high-twist yarns.
Explain the difference between single yarn, ply yarn and cord yarn.
Briefly outline the processing of cotton fibres into yarns.

Compare and contrast carded cotton yarns and combed cotton yarns.

0 N & U1 AW

Briefly outline the processing of woollen fibres into yarns.
9 Compare and contrast woollen and worsted yarns.
10 What spinning method is used to produce rayon?
11 Name two fibres produced by melt spinning.
12 List the properties and end-uses for the following yarn types.
a False twist
Knit deknit
Alr jet

Gear crimping

Stuffer box

m Q N T

®  Nundle Woollen Mill (www.nundleinfo): The website of a working woollen mill in
New South Wales, Australia.

©®  Eiasku Noro Yarns (www.noroyarns.com): A Japanese company that produces
industrial yarns and knitting yarns.

®  Jenny McWhinney (wwwjennymcwhinneydesigns.bigcartel.com): Jenny McWhinney’s
online store selling her needlework designs.

©®  Australian Country Spinners (www.auspinners.com.au): Australian textile company
producing high-quality pure wool, wool-blend and synthetic yarns.

©  Patons (www.patonsyarns.com): This website provides knitters and crocheters with
high-quality yarns and creative patterns.

© DMC Creative World (www.dmc-usa.com): In addition to providing hand
embroidery threads, this website offers a learning centre that outlines various

techniques used in cross-stitch, crochet and fashion embroidery.

©  Madeira (www.madeirausa.com): This website sells Madeira machine embroidery
threads and other embroidery supplies.
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Woven fabric types and

classification

In contemporary society, weaving is the most popular method of fabric construction.
Woven fabric is produced on a loom. Hand-operated looms are used to create fabric for
niche markets, whereas computerised looms create fabric on a large scale at high speed
for mass markets.

Shutterstock.com

Computerised Jacquard loom

Watch the video clip about how fabric is made and answer the following questions.

1 Which yarns are attached to the loom first?
2 How are these yarns treated to strengthen them for the weaving process, and how is this

How fabric is made
(www.youtube.com/
watch?v=YYWlevX7Kw0)

treatment removed before dyeing?

w

How is the weft yarn inserted?

Outline the processes that occur after weaving.

To create a woven fabric, two or more sets of yarns are interlaced at right angles.
The warp yarns run the length of the fabric and the weft yarns run across the width
of the fabric. Weft yarns are also called filling yarns as they fill the spaces between the
warp yarns. Warp yarns are stronger than weft yarns because they are wound onto the
loom first and have tension applied to ensure a uniform fabric is produced.

'The design of a fabric and the resulting properties depend on the order in which the
warp and weft yarns are interlaced. As the warp and weft yarns cross over each other,
one yarn is on top and visible and the other is underneath and hidden. When the weft
yarns cross over more than one warp yarn at a time, floats are formed and the fabric
becomes weaker as there is less interlacing. Fabrics with yarns packed tightly together
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are stiffer and more durable. If there is a lot of space between the warp and weft yarns, £
the fabric is softer and more pliable. 1
The selvedge is the reinforced edge of the fabric that does not fray. Warp yarns run 71 p.s o 2 woven fabric
parallel to the selvedge. The selvedge is usually a tighter weave or contains stronger
warp yarns than the rest of the fabric.
'The grain of the fabric is the direction in which the yarns run. The lengthwise

grain is parallel to the selvedge. Woven fabrics have little stretch except across the bias,

iStockphoto

which is the diagonal direction across the grain.

'The properties of woven fabrics are determined by the:
* type and quality of the fibre used
*  type, strength and degree of twist of the yarn used
* type of weave used in fabric construction.

Shedding

©
Parts of the woven fabric

. Weaving shed video
The weaving process (v qwiki com/embed!
Shed_(weaving))

i . Weaving shuttle video
loom, these steps are completed in sequence and constantly repeated to form a fabric. (www.qwiki.com/embed/

'There are four steps in the weaving process. After the warp yarns are first attached to the

1 Shedding: Raising some of the warp yarns using the heddles on the loom. The space ~ Shuttle_(weaving))
Weaving reed video

between the raised and lowered warp threads is called the shed. I
(www.qwiki.com/embed/

2 Picking: Inserting the weft yarns through the shed using a shuttle. The raised warp Reed_(weaving))
yarns are then lowered by the heddle and the previously lowered warp yarns are Plain weave video
raised. This allows the weft yarns to become interlaced, forming a woven fabric. l()vlv:i/r\:v.c‘;’vzt\tg)om/embed/

w

Beating up: Pushing the weft yarns firmly together using the reed.

4 Taking up and letting off: To allow a length of fabric to be formed, the woven fabric
must be wound onto the cloth beam and the warp yarns must be gradually released
from the warp beam.

There are several different types of weave used to create woven fabrics.
. Plain weave
Plain weave

Woven structure

Plain weave is the simplest type of weave and the least expensive to produce. Weft yarns
pass over one warp yarn and then under one warp yarn; they alternate on the next row.
Plain weaves can be made from any type of yarn, including high-twist yarns, novelty

yarns and yarns of different fibre composition and weight. Plain weave fabrics have
no right or wrong side. They have an even, flat texture and are often used for printing.

Diagram of plain weave

Plain weave fabrics have poor resiliency and are less absorbent than other weaves.
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Shutterstock.com

=y Plain weave fabrics

7.2 Plain weave

Plain weave fabrics include calico, batiste, poplin, broadcloth, organza, hessian, gingham,
flannel, Bemsilk lining, flannelette, lawn, muslin, silk dupion, sinamay and voile.

Woven structure

‘ Fabric name

Properties

End-uses

+ 65% polyester/35% cotton

AP - Plain weave that is piece dyed
S A ARAK 5 8.0.8
L NS B R

Smooth, crisp handle
with poor drape

Good durability

Shirting
Summer dresses

Children’s clothing

100% silk

Plain weave constructed from
highly twisted filament yarns

Organza

Fabric has been piece dyed

Sheer fabric with crisp,
smooth handle

Medium to good drape

Durable, comfortable to
wear and easy to press

Little elasticity

Bridal and formal wear
Millinery
Curtains

Gingham

55% polyester/45% cotton + Good strength and - Blouses, shirts, dresses
Plain weave constructed from durability - Curtains
dyed yarns - Easy care - Base fabric for cross
Checked pattern created by + Low resiliency stitch
using white and red yarns . Low lustre
100% cotton . Soft « Suiting
Balanced plain weave with « Good thermal properties |« Children’s clothing
napped finish . Blankets

+ Pyjamas

- Bedding

Note: Throughout this chapter images of fabrics have been magnified to show the yarn

structure.

Flannel video
(www.qwiki.com/embed/
Flannel)
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Photos from Shutterstock.com

Headdress made from organza, netting and peacock Headdress made from different-coloured organza Headdress made from organza, netting and rope
feathers

Create a headdress using woven fabrics from either the fabric bin in the classroom, home or
your local opportunity shop. Attach your headdress to a hair comb or Alice band so that it can
be worn. Embellish your creation with scraps of knitted fabrics, ribbons, braids, feathers, buttons
or beads.

The purpose of this activity is to explore the properties of woven fabrics through folding,
scrunching, pleating, weaving, gathering, plaiting and creasing. Properties include:

lustre

drape

strength

dimensional stability

elasticity.

Collect fabric swatches and experiment with each to see what happens when it is
scrunched, folded, gathered and so on. When you are pleased with the result, secure the fabric
in place with small hand stitches or machine stitching. Make sure you explore a variety of
techniques before deciding on the final look of your headdress.

Document this activity in your creative journal.
Take a photo of your headdress and place it in your creative journal.
Write a brief description of your final product.

Record the method used to create the headdress.

Include swatches of all textile materials used.

O N NN =

For each textile swatch, identify:

a fibre composition
b yarn structure
¢ fabric type (if relevant). Card weaving
For each fabric used, describe the properties relevant to the fabric structure. TEXD11AS070038

NelsonNet

Personal reflection: What did you enjoy most about this project? If you did this again, what
changes would you make?
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Twill weave

Woven structure
) Twill weave has warp and weft yarns that interlace to form diagonal lines in the fabric.
Weft yarns pass over two or more warp yarns and then under one. Twill weaves are
7.3 Twill weave heavier in weight than plain weaves. They are the most durable type of weave and are
often used for work clothes. Twill weaves have a right and wrong side.

@

Twill weave video
(www.qwiki.com/embed/
Twill)

Gabardine video
(www.qwiki.com/embed/
Gabarine)

Denim video

(www.qwiki.com/embed/ Twill weave Diagram of twill weave
Denim)

Twill weave fabrics
"Twill weave fabrics include gabardine, denim, drill, houndstooth and wool suiting.

Fabric name Woven structure Properties End-uses
- 100% cotton - Good durability « Uniforms
. Warp-faced twill weave (has + Smooth, hard handle « Suits

mainly warp yarns on right side of | . | 5w to medium drape | - Sportswear
fabric) that is piece dyed

- Distinguished by its diagonal line
and durability

Images courtesy of Textile Fabric Consultants, Inc. Swatches 41, 40, 39; www.textilefabric.com

- 100% cotton - Good durability and - Work clothes and
- Warp-faced twill weave using abrasion resistance jeans
dyed yarns — coloured (indigo « Home furnishings
blue) warp yarns and white weft
yarns
- 100% cotton « Stiff, with low drape - Work clothing
,“,;.",'{;‘;;Z.,’.’,’,‘.".";_‘".“,; . = . Warp-faced twill weave, which is + Inelastic + Industrial fabrics
Pyl b piece dyed - Good durability and

abrasion resistance

PP YETE MR s~ m vy
Y0 jarger B damy o b s o b
k't’ P YT Lo

Lot 2 Rt A R e R R R
.%’u e S P peny

+ Good absorbency
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Photo courtesy of Textile
Fabric Consultants

Shutterstock.com

Satin weave
Woven structure

amount of warp and weft on both
sides of fabric)

- Fibres are dyed before spinning

into yarns

- Distinguished by a two-colour

yarn pattern with a broken design
resembling a four-pointed star

- Rough yet soft texture

Fabric name Woven structure Properties End-uses
Houndstooth + 100% wool + Heavy handle with - Suiting
'+ Even-sided twill weave (same poor drape - Apparel

- Upholstery

Satin weave produces a lustrous surface because it is constructed using long warp floats

over the weft yarns. The warp yarn goes over four weft yarns and under one. Satin

weaves have a right and a wrong side, and more warp yarns than weft yarns on the right

side. Filament yarns with low twist are often used for satin weave. Satin weave fabrics

have poor strength due to the long floats that create minimal interlacing.

Satin weave

Satin weave fabrics

Diagram of satin weave

Satin weave fabrics include metallic satin, satin and crepe back satin.

Houndstooth video
(www.qwiki.com/embed/
Houndstooth)

Satin weave video
(www.qwiki.com/embed/
Satin_weave)

7.4 Satin weave

‘ Fabric name

Woven structure

Properties

End-uses

Metallic satin

ISBN 9780170210713

+ 55% rayon/45% metallic

+ Warp-faced satin weave

+ Yarns are dyed before being

waoven

« High lustre
« Poor abrasion resistance

+ Snagging may occur on

surface

- Formal wear

+ 100% polyester
- Warp-faced satin weave
- Solution dyed

« Characterised by warp floats

over four weft yarns

- Good lustre
- Excellent drape

- Snagging may occur on

surface

- Formal wear
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Shutterstock.com

Crepeback satin

7.5 Jacquard weave

Damask video

(www.qwiki.com/embed/

Damask)

Jacquard loom video
(www.qwiki.com/embed/
Jacquard_loom)

+ 60% acetate/40% rayon - Good drape - Lingerie
i . Warp-faced satin weave, - Soft hand with a lustrous - Sleepwear

which is piece dyed appearance . Dresses and trims
- Low twist, lustrous warp

yarns are combined with
tightly twisted weft yarns

Jacquard weave
Woven structure

Jacquard is an intricate weave because individual warp yarns can be raised or lowered
on the loom. Jacquard patterns may be combinations of plain, twill and satin weaves.
Jacquard fabrics contain long floats as some of the pattern is created by a satin weave.
Fabrics produced on jacquard looms are expensive due to their intricate designs.

Jacquard weave fabrics

Jacquard weave fabrics include damask, brocade, tapestry and jacquard upholstery.

Photo courtesy of Textile Fabric Consultants

Fabric name Woven structure Properties End-uses
Damask -+ 100% cotton + Hardwearing - Home furnishings,
- Yarns have been dyed before + Soft to medium including
weaving handle tablecloths
- Pattern is created by satin floats in + Good absorbency

the opposite direction of the satin
weave background, producing a
slight difference in lustre that makes
the pattern stand out

- Fabricis reversible

Photo courtesy of Textile Fabric Consultants

+ 58% cotton/42% acetate « Lustrous - Formal and evening
- Yarns have been dyed before + Snags easily wear
weaving . Soft handle - Upholstery

+ Distinguished by a more elaborate | . Good drape
pattern than damask

- Design is created by twill or satin
weaves

- Background is typically plain, twill,
ribbed or satin weave

- Often a multi-coloured floral
pattern
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Fabric name

Woven structure

Properties

End-uses

Tapestry

Shutterstock.com

+ 100% cotton
- Yarns are dyed before weaving

- Distinguished by its very intricate

pattern, which imitates hand-woven
tapestry

-+ Low to medium
drape

- Poor to medium
lustre

- Snags easily

- Upholstery

Jacquard upholstery

Shutterstock.com

+ 100% cotton

+ Yarns are dyed before weaving

-+ Low to medium
drape

- Poor lustre

- Snags easily

- Upholstery

Pile weave

Woven structure

Pile weave is a decorative weave. It includes a plain or twill weave as a base and extra
warp or weft yarns that project above the base weave. The extra warp and weft yarns

Diagram of jacquard weave

may be cut or left looped. Pile weaves have a three-dimensional structure.

Pile weave fabrics

Pile weave fabrics include crushed velvet,
velveteen, velour, corduroy, terry towelling

and chenille.

ISBN 9780170210713

Chapter 7 Woven fabric types and classification

Tapestry video
(www.qwiki.com/embed/
Tapestry)

Velvet video
(www.qwiki.com/embed/
Velvet)

£

7.6 Pile weave

ile is cut.

Pile weave
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Fabric name

Woven structure

Properties

End-uses

Crushed velvet

- 68% acetate/32% rayon
- Cut-warp pile weave that is piece dyed

- Crushed surface is created by twisting

the velvet when wet

« Pile height is 3mm or less

- Lustrous

- Soft and warm

- Apparel

+ Home furnishings

Velveteen

+ 100% cotton
- Cut-weft pile weave that is piece dyed
- Pile heightis 2mm or less

- Extra weft yarns form the pile

+ Good absorbency
« Lustrous

- Poor resiliency

- Apparel

+ Home furnishings

Velour

+ 100% cotton
« Cut-warp pile weave

« Deeper pile than velvet or velveteen

- Lustrous

+ Good absorbency

- Apparel

« Theatrical fabrics

-+ 100% cotton
- Slack-tension pile weave with loop pile

« Extra yarns that form the pile are in the

warp direction

- High absorbency
+ Snags easily
- Thick and soft

- Low lustre

- Towels

+ Dressing gowns

Terrycloth video
(www.qwiki.com/embed/
Terrycloth)
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Crepe weave
Woven structure

Crepe weave is created by a random arrangement of floats that achieves an all-over
pebble effect. Crepe weave can also be constructed using high-twist yarns. The fabric
is woven under tension on the loom; therefore, when the tension is released, the fabric

forms an uneven, pebbly texture.

Crepe weave

Crepe weave fabrics

Crepe weave fabrics include wool and upholstery varieties.

Diagram of crepe weave

7.7 Crepe weave

7.8 Woven fabrics —
apparel focus area
7.9 Woven fabrics —
furnishings focus area
7.10 Woven fabrics —
costume focus area

Fabric name

Woven structure

Properties

End-uses

Wool crepe

+ 100% worsted wool

- Crepe weave

- Fibre dyed

- Distinguished by a pebbly

surface caused by random
interlacing

+ Medium drape

- Low strength

- Limited durability
- Lightweight

- Apparel

- Home furnishings

+ 50% nylon/50% polyester
- Crepe weave

+ Yarn dyed

- Distinguished by a pebbly

surface caused by random
interlacings

- High lustre
- Good strength
- Good drape

- Draperies

Images courtesy of Textile Fabric Consultants, Inc. Swatches 61, 63; www.textilefabric.com
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1

7.11 Woven fabrics palm 2
cards
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/\/ Use the information in this chapter to answer the following questions.

Name the most popular method of fabric construction in contemporary society.

Explain the following terms in relation to a woven fabric: selvedge, warp, weft,
bias, lengthwise grain.

Briefly explain the process of weaving.
Identify a weave with a high lustre.
Identify a pile weave with high absorbency.
Identify the hardest-wearing weave.

Select six woven fabrics from the fabric bin in the classroom. Complete the
following identification activity for each fabric and present your findings to
the class.

Name the fabric.

Identify the fabric structure.

Identify the yarn structure.

Identify the fibre composition.

Describe fabric properties affected by fabric structure.

= 0 QO N T 9

Name three end-uses for this fabric.

Note: You will require a pick glass (special magnifying glass) for this activity and
may need to complete a burning test to identify the fibre composition.

® Glenora Weaving & Wool (www.glenoraweaving.com.au): Supplier of an extensive

128 Nelson Textiles and Design

range of fibres and yarns for spinning, felting and weaving, as well as equipment for
spinning and weaving.

Petlins (www.petlins.com): Supplier of spinning and weaving equipment, and also
offers classes at their studio in Rhodes, Sydney.

Hand Weavers and Spinners Guild of NSW (www.nsweave.org.au): A guild to bring
together people who practise hand weaving, spinning and associated crafts.

Australian Weaving Mills (AWM) (www.ausweave.com.au): AWM is a home textiles

management company, and Australia’s only towel manufacturer.

Reverse Garbage (www.reversegarbage.comau): A Sydney-based non-profit
organisation diverting waste from landfill for practical and creative reuse.

ISBN 9780170210713



Knitted fabric types

and classification
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In contemporary society, knitting is the second most popular method of fabric
construction (the first is weaving). Knitted fabric is produced using needles, either by
hand or on a knitting machine. Knitting machines are flatbed or circular in design.
Knitted fabric can be made from any fibre type, whether it is natural or manufactured.

Knitted fabrics are made up of interlocking loops of yarns. A course is a horizontal @
row of loops and a wale is a vertical row of loops. All knit fabrics stretch due to their

. . . ) . Knitting video
loop formation. The greater the number of wales in the fabric, the greater dimensional (. quiki.com/embed/
stability there will be in the width. The greater the number of courses in the fabric, Knitting)

the greater dimensional stability there will be in the length. Fabrics with a lower
percentage of wales and courses in their construction have greater stretch and less
dimensional stability. The design of the fabric and resulting properties depend on
whether the fabric is knitted by the weft or warp method.

hyer) -"m‘- “

"" My, "' "‘L '.\i e

o n.l.—("

Photos from Shutterstock.com

Circular knitting machine

The horizontal row of loops is a course
and the vertical row of loops is a wale.
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Weft knitting
Weft knitting uses one length of yarn, and the loops are formed along the width of the

Weit knitting — knitting latch — fabric. Each row of loops interlocks with the row above and below, holding the fabric

needle . . . :
(wwwyoutube.comwatchrv=  together. It is called weft knitting because the yarn goes across the width of the fabric
ykkP6_N_0c4NR=1) (the same as weft yarns in woven fabric).

Weft knitting can be done commercially or at home, and produces either a flat or

Shutterstock. . ; i
s o circular fabric or a fully fashioned garment.

'The ability of weft knitting to produce fully fashioned garments is an advantage
over weaving: it saves time and money as the construction stage is eliminated from the
manufacturing process.

Weft knit fabrics have a right and a wrong side. When cut, they will unravel and
curl at the edges and will also ladder. Weft knit fabrics are very stretchy and have less
dimensional stability than warp knits.

Warp knitting

Weftknitting constructedona - Warp knitting uses one yarn per needle or wale, and the loops run the length of the
circular knitting machine tabric. Each row of loops interlocks with the adjacent row or wale. It is called warp
knitting because the yarns run the length of the fabric (the same as warp yarns in

(@ woven fabric).

Wiarp knitting is done commercially and produces flat fabric (the same as woven
8.1 Weft knitting

82 Single kni fabric), circular fabric or fully fashioned garments such as hosiery.

Warp knit fabrics can be reversible as they are often the same on both sides.
Although warp knit fabrics stretch, they are more stable than weft knits.
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TEO1 DRI Single knit
Knit structure
Single knit fabrics are constructed by weft knitting. The fabric has a definite right and
wrong side. The right side (face of the fabric) is smooth and the wrong side is loopy. If
knitted by hand, this fabric would be called stocking stitch. Single knit fabrics ladder
vertically and will curl to the wrong side when cut. Using different-coloured or textured
yarns can create single knit fabric variations. Single knit fabrics stretch more widthways
than lengthways.

Single knit fabrics
Single knit fabrics include jersey knit, cotton lycra and hand knitting.

Fabric name Knit structure Properties End-uses

Jersey knit + 50% wool/50% acrylic + Good elasticity « T-shirts

« Single weft knit + Unravels « Jumpers

- Fibres have been dyed before - Easily distorted - Cardigans
spinning - Edges curl when cut

| - Distinguished by knit stitches |, | ow to medium drape

on the right side and purl
stitches on the wrong side

MAISEALS
MSEMY
{3

SEAES

%
b

Face of jersey knit Wrong side of jersey knit

Photoss courtesy of Textile Fabric Consultants, Inc.

Swatch 83; www.textilefabric.com
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Nikki Gabriel, knitwear and
textile designer et s

(http://thedesignfiles.

Designer profile net/2009/10/interview-nikki-
gabriel)

Nikki Gabriel studied textiles at RMIT (Royal Melbourne Institute of Technology). After graduating,  Wholegarment machine

she created a small handmade knitwear range. Sales grew quickly over a couple of seasons and (http://vimeo.com/13971115)

Nikki's niche business was established. She now produces two collections a year and employs

a number of hand and machine knitters. Collections include dresses, capes and vests. The
garments appear to be quite simple, but the knitting process is very labour intensive as many of
the garments are created by deconstructing conventional knitting stitches. The majority of the
collections are sold in boutiques in Australia, Japan and New Zealand. Nikki has also collaborated
with designers Akira Isogawa and Aurelio Costarella to produce knit collections.

Design process
A curiosity with raw materials is the core of Nikki's creative process. She spends time Y
experimenting with a variety of tools, including knitting machines, spinning wheels, crochet hooks
and knitting needles to explore the possibilities of both tools and materials (fibres and yarns).

TOOLs ‘Twant to keep what I do fairly experimental,

Nixsh cashiiL

so I do spend quite a bit of time before
a collection exploring the value of the
materials and trying to get something new
and different out of it’.

NIKKI GABRIEL

Interview with Lynda Peters, 2011

Nikki Gabriel

Nikki Gabriel cream
knitted dress

Nikki Gabriel

Nikki Gabriel knitting needles

Recently, Nikki has been experimenting with high-tech knitting machines to see how
technology can advance traditional hand knitting. The Shima Seiki Wholegarment machine
knits complete garments, eliminating the time-consuming cut-and-sew process of garment
construction. Designers use computer-aided design to create a garment pattern, which is then
saved and transferred to a knitting machine.

Nikki Gabriel

Inspiration

Nikki is inspired by a number of different sources, including:
Raw materials and fibres: Nikki visits farmers to view the flocks and gain inspiration for the
next season’s collection.
Growing up in South Africa: Nikki developed the ability to observe the character and tactility
of nature. Today, living in New Zealand, she takes frequent bushwalks in the Urewera National
Park. Many of the sights in the bush are the source of inspiration for Nikki's garments,

including the delicate wispy mosses that cascade off the branches. Wispy moss found in the
Indigenous craft: The basketry and textile artists of South Africa and tapa cloth makers of Urewera National Park,
New Zealand inspire Nikki. New Zealand
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Nikki Gabriel

Current collections

Nikki has extended her range to include bespoke yarn, hand knitting patterns and kits. To
produce the bespoke yarns, Nikki collaborates with farming communities and spinning mills in
Australia and New Zealand. The fibres are harvested, processed and spun for an environmentally
sustainable product line. The wool has a hand-spun feel as it is processed in small batches rather
than mass-produced, and is available in the natural colours of cream and fawn. The yarn is
chunky, slubby and bumpy, giving it a light and fluffy feel that is rich in texture.

Nikki's current knitting patterns are called ‘Construction’. The garments are designed to be
made in stages by knitting shapes. Each shape is simple to knit. Like a building block system, you
begin with a one-ball wool construction — the first block. Knitting another ball creates a garment.
Adding another knitted shape with two balls of wool builds on the first garment. Construction
patterns are a fusion of craft and design, involving the experience of making, creating and
discovery.

Bespoke yarn

CONSTRUCTION NO,2 BESPOKE ALPACA

CONSTRUCTION NO.1 BESPOKE WOOL

Construction No. 2

1 Define the following terms: niche, deconstruction, conventional, tactility, bespoke,
@ sustainable, fusion.
2 Imagine you are completing work experience with Nikki Gabriel and have been given three
NelsonNet balls of bespoke wool to design building block garments. In your creative journal, design
a three-block knitted garment. Draw this garment flat and then show the final product

Case study: the knittin
! ¢ rendered on a figure.

revolution
TEXD11GS080039 3 Explore the work of fashion designers who use knitting as a fabric structure in their

collections. Select one garment, write a brief description of it and identify the fabric structure

used. Give your reasons for selecting this particular garment.

Nikki Gabriel
(www.nikkigabriel.com)
Akira Isogawa
(www.akira.com.au)

Aurelio Costarella
(www.aureliocostarella.com)
Sandra Backlund
(www.sandrabacklund.com)
Issey Miyake
(www.isseymiyake.com)
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Photo courtesy of Textile Fabric Consultants, Inc.

Shutterstock.com

Double knit
Knit structure

Double knit fabrics are constructed by weft knitting. They are made on knitting
machines with two sets of needles. The fabric is the same on both sides, resembling
the right side of a single knit. Double knits do not curl at the edges or ladder. As the
surface of the fabric is smooth, it can be printed. Double knits are less elastic than

single knits.

Double knit fabrics

Double knit fabrics include interlock and jacquard.

8.3 Double knit

Fabric name Knit structure Properties End-uses
Interlock + 50% cotton/50% polyester + Resilient + Underwear
+ Double weft knit - Poor to good + Dresses
. The fabric has been piece dimensional stability « Shirting

Jacquard double knit

Pile knit
Knit structure

dyed

- Both sides of the fabric

resemble the face of a jersey
knit

- Soft handle
- Low elasticity
- Absorbent

+ Sportswear

-+ Children's wear

+ 100% polyester

- Double weft knit

+ Yarn is dyed before knitting
- Distinguished by its limitless

patterns made from
different-coloured yarns

| . Often produced to resemble

woven fabrics

- Good drape
+ Resilient

- Good dimensional

stability

- Low elasticity

- Apparel

Pile knit fabrics are constructed by weft knitting. To create a terry knit fabric, two yarns
are fed into the knitting machine. One yarn forms the base fabric and the other forms ‘@
the pile. High-pile fabrics like fake fur are constructed by adding a sliver of staple fibre
into the base cloth during the knitting process. The slivers are caught into the knit and
held tightly in place. Fleecy is constructed like a terry knit fabric but one side of the
fabric is brushed or napped to form the fleece or pile.

8.4 Pile knit
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Pile knit fabrics
Pile knit fabrics include terry cloth, fake fur and fleecy.

Knitted terry cloth - 80% cotton/20% polyester - Good absorbency

"5 |

- Pile knit, uncut, single weft knit « Stretch in both
- Fibre is dyed before spinning directions
. Distinguished by loop pile inthe ~ * Poordurability
warp direction + Poor dimensional
stability

« Medium drape

Wrong side of terry cloth

Beachwear
Towels

Dressing gowns
Baby towels

Car seat covers

Face of fake fur

Wrong side of fake fur

Fake fur . ’ - 85% recycled polyester/15% - Easy care Imitation fur
VO : 2 polyester - Poor drape Slippers
- Pile knit, cut, single weft knit . Good thermal Coats
- Fibre is dyed before spinning properties Toys
- Distinguished by a heavy, high- + Medium elasticity Rugs
density pile Hats




Fabric name

Knit structure

Properties

End-uses

IR R

."\ \;‘ll \ 'H\‘\,\h; X

U "“\lt\\n' »
'\1’\ WY

Wrong side of fleecy

+ 80% cotton/20% polyester

- Pile knit, single weft knit

- Piece dyed

- Distinguished by napping on

wrong side of fabric

+ Reduced elasticity
due to pile yarn

- Poor to good
durability

- May pill

« Sportswear
- Toys
« Children’s wear

« Dressing gowns

Photos courtesy of Textile Fabric Consultants, Inc.
Swatches 71, 88, 80; www.textilefabric.com

 Extend your knowledge

Watch the video clip about how Polartec is made and answer the following questions.

What is Polartec made from?

Explain the process of napping.
How is pilling prevented?

o O N AN

Name the type of knitting machine that produces Polartec fabric.

Describe the surface characteristics of the fleecy fabric before the napping process occurs.

Polartec fabric undergoes a number of quality control performance tests. Outline two of

these tests by explaining the process and why the test is carried out.

7 Visit the Polartec website (www.polartec.com) and research one innovation in knit fabric

technology. Write a short report and share your findings with the class.

Tricot
Knit structure

Tricot fabrics are constructed by warp knitting. They are knitted on a flatbed knitting
machine using two sets of warp threads that move from left to right with each new row.

Tricot fabrics are usually made from filament yarns such as nylon or polyester.

ISBN 9780170210713

(www.polartec.com/video-
gallery)

8.5 Tricot knit
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Tricot fabrics
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Wrong side of tricot

Distinguished by tightly
knitted filament yarns

Fabric name Knit structure Properties End-uses
Tricot - 100% polyester - Good drape - Lingerie
: N - Warp knit - Elastic + Underwear
: | - Piece dyed - Edges do not unravel or « Sportswear
-

curl

-« Good dimensional
stability

- Good resiliency

(o Lace knit
= ,
8.6 Lace Knit structure

Photos courtesy of Textile Fabric Consultants, Inc. Swatch 87; www.textilefabric.com

Lace fabrics are constructed by warp knitting. They are knitted on a Raschel flatbed
knitting machine using one bar of needles to create vertical rows of loops, with each

Differences in lace video

row connected by a horizontal inlay thread. Elaborate patterns can be created on a
Raschel knitting machine.

(www.youtube.com/watch?v=

Lace fabrics

HA1gf7EuxE74)
Fabric name ‘ Knit structure Properties End-uses
Ra‘schel knit !acev - ‘ _J - 100% polyester - Poor dimensional stability - Apparel
ﬁﬁ%ﬁm;%;‘:ﬁ‘w - Warp knit - Highly decorative - Curtains
- Distinguished by the vertical + Medium drape « Lingerie

pillars of loops

The pattern yarns are inlaid to
form the design

L) ?Q‘,’

o
ol BT
T L LAY

100% polyester
Warp knit

Piece dyed
Narrow knit fabric

- Poor dimensional stability . Decorative seam

- Highly decorative binding or trim

- Medium drape
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Net
Knit structure

Net is constructed on a Raschel knitting machine using spun or textured yarns.

Net fabric

Tulle is an example of a net fabric.

- Distinguished by the
hexagonal shapes created in
the fabric

Fabric name Knit structure Properties End-uses
- 100% nylon - Poor dimensional stability - Veils
- Warp knit « Durable « Apparel overlays
- Solution dyed « Sheer - Support fabrics such

as petticoats

- Ballet wear

« Fishnet stockings

Photo courtesy of Textile Fabric Consultants, Inc.,

www.textilefabric.com

&)

N
8.7 Net
Use the information in this chapter to answer the following questions. fair‘:\r’;OSVs:piziéf;'tﬁed
1 What is the difference between a wale and a course? 8.9 Knitted fabrics — A
2 Why do knit fabrics stretch? ;plp()alr(erm)gg?‘aabrre;s -
3 Compare and contrast weft and warp knitting. non-apparel focus area
4 Identify a knit fabric that will curl when cut. S;r(ljsKnittEd fabrics palm
5 Name a knit fabric that looks the same on the right and wrong side.
6 Explain how terry knit is manufactured.
7 Name two fabrics produced by warp knitting and two produced by weft knitting.
© Polartec (www.polartec.com): Producer of high-performance knit fleece fabrics for
sportswear, active wear and furnishing applications.
© Nikki Gabriel (www.nikkigabriel.com): Knitwear and textile designer.
© Khnitters’ Guild NSW (www.knittersguildnsw.orgau): A guild to promote and
encourage the disciplines of hand knitting and crochet.
© Khnitwit (www.knitwitcom.au): Australian supplier of quality knit and stretch fabrics.
© Ecoyarns (www.ecoyarns.com.au): Australian supplier of organic and eco-friendly
yarns, fibres and fabrics.
© Tessuti (www.tessuti-shop.com): Online fabric shop that specialises in designer fabrics.
© Ravelry (www.ravelry.com): An interactive online community of knitters, crocheters,
designers, spinners, weavers and dyers.
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Non-woven fabric types and

classification

’Illl'llll

In contemporary society, non-wovens are emerging as fabrics of the future. They have
end-use versatility, a quick rate of production and relatively low manufacturing costs.
Non-wovens are the only fabric structure that is made directly from fibres: they can
be made from natural or manufactured fibres, but the most popular are polypropylene,
polyester and rayon. The properties of non-wovens depend on their fibre composition.
For example, non-wovens made from rayon have a soft handle and high absorbency,
and are breathable and biodegradable.

Unlike woven or knitted fabrics, non-wovens have no grainline as the fibres are
matted together. They will not fray or unravel. They are usually stiff with poor drape,
are inelastic, but have good resiliency and dimensional stability.

Non-wovens may be classified as disposable or durable. Disposable non-wovens

have a short usage period and include nappy fabrics, medical fabrics, wet wipes,

9.1 Nan-woven fabrics tacemasks and feminine hygiene products. Durable non-wovens have a longer lifespan
and include filters, protective apparel, interlinings, geotextiles and agricultural and
automotive fabrics.

Photos from Shutterstock.com

Disposable non-woven: nappies Durable non-woven: geotextiles, such as drainage application during roadway construction

There are three main steps in the production of non-woven fabrics.

1 Fibres are selected depending on the end-use of the product.

2 'The fibres are laid out to form a web.

3 The web is bonded together, either by a mechanical or chemical process or by
using heat.

'There are three main types of non-woven fabrics: felts, webs and films.
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Watch the video clip about non-woven fabrics and answer the following questions.
1 List the advantages of non-woven fabrics. @

2 Non-woven fabrics are extremely versatile. Identify the end-uses of non-woven fabrics. Industrial felt production
3 List the methods of manufacturing non-woven fabrics. video

) ; (www.inda.org/video/
4 What are geotextiles and where are they used? NonwovensVideo.tm)
5  Why will non-woven fabrics become more important in the 21st century?
iz
True felt

Non-woven structure

The crimp and scaly surface of wool fibres means they will felt together when agitated =

in the presence of heat and moisture. Wool felt can be ‘blocked’ to create shapes,

including hats and shoes. The process of commercial felt making is similar to the 9.2 Compare industria
method of hand felting. Fibres are laid out to form a web of even thickness. More felting and traditional felt
webs are laid out on top until the desired weight or thickness is achieved. The web is making '

then sprinkled with warm water and passed backwards and forwards between rollers 93 Textle fet arists
that felt the web.

r
1
1
1

Extend your knowledge 9.2

Watch the video clip about industrial felt making and briefly outline the process. Include the @
following words in your information: heat, moisture, carding, motion, batts, pressure, layered, ®
steam, compressed, entangled, wool, felted, rollers, trimmed, packaged.

Felt fabric

Industrial felt making video
(www.youtube.com/watch?v=

) ) 4454¢00RTrM)
There is only one type of true felt fabric.
Fabric name Non-woven structure Properties End-uses
Felt - Staple web — usually made « Good insulator . Coats
from wool but can be . Strong . Furnishings
combined with other animal Resilient il le cloth
fibres | - Billiard-table clot
« Inelastic . i
« Wool fibres, when agitated ' I Acoustics
in the presence of heatand ~ * Stiff + Shock absorption
moisture, matt together + Poordrape . Toys
« Will shrink
Photo courtesy of Textile Fabric Consultants, Inc. Swatch 99; www.textilefabric.com
NelsonNet
Felted bowls
TEXD11AS090040
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Marjolein Dallinga — Bloomfelt

Bloomfelt is Marjolein Dallinga's textile design company. Bloomfelt produces unique felted
fabrics for Cirque du Soleil costumes and also commissioned individual work.

Photo courtesy of Bloomfelt TeXt].].e artiSt pl’Oflle

g

The desire to create came at an early age for Marjolein, learning the basics of sewing, knitting,
crocheting and weaving from her grandmother. As a young girl she loved to make things from
fabrics, ribbons, threads or buttons. Marjolein trained in the field of graphic arts and painting
in Holland but found it too restricting and started sewing pictures, patchwork, quilting and
combining materials to make art books hand bound with textile materials. When Marjolein
became a mother she started to explore toy making from natural fibres, including wool and
cotton, and this is when she discovered felting. The technique of felting requires very little
equipment but allows unlimited freedom in the creative process. It also has the possibility to
create such varied results in the items produced. So now Marjolein paints with fibre.

Initially she created handbags, hats, shawls and mittens, which interested enough people for
Marjolein to be asked to teach the art of felting. Through the contacts she made in her courses,
she became involved in producing theatrical pieces when her work came to the notice of the
Cirque du Soleil.

Design inspiration
The natural world inspires Marjolein: its sounds, feel and touch, the textures and forms.
Waves, made from wool felt Her work comes from her thoughts and dreams. Marjolein often dreams of something deep
and colourful, which moves and is very mysterious. There are many corners, strange places
and holes. True creativity does not spring from momentary inspiration. It derives from much
experimentation, many mistakes and doing things over and over again. It comes from dreaming,
from the workings of the subconscious and then perhaps something will present itself.

For several years Marjolein has tried to shape, sculpt, fold and cut this warm and woolly
material through the process of felting, during which it metamorphoses from an array of
loose, colourful fibres to a strong, sturdy textile. Feel the fear but do it anyway'is an underlying
emotional energy that urges her to create forms with wool. It is not a visual or intellectual
motivation but more of a gut feeling. The sculptures resemble parts of the human anatomy.
Some are skin-like and others are more internal, like a liver, kidney or spleen. Some express
something as mysterious as the heart or the strange plasticity of the brain. They vary in form,
size and colour. Some are empty; they have their secrets within their folds and craters, and their
longings hidden in their colours and layers. These sculptures are soft and light, yet unbreakable.
There's a need to get them out into the light. Maybe someone else is moved by them too.

Marjolein is inspired by the fibre wool and its properties, and its ability to be so versatile in
terms of the colours it can be dyed and the shapes it can create. The main focus in felting for
Marjolein is the colour, the texture and the organic, irregular shapes.

The work of other artists including Joseph Beuys, Anselm Kieffer, Louise Bourgeois and Kiki
Smith inspires Marjolein, and she often refers to their work in her creative process.
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The creative process

When creating, Marjolein will make an extensive range of items: one
item leading to the next and one expression leading to another. This
process is called experimentation and gives her the opportunity to
explore the fibre and the technique to allow the best possible item to
be developed.

Through her work with Cirque du Soleil, Marjolein began to combine
felt with other materials, developing wonderful and sometimes
outrageous and unusual creations. She enjoys being immersed in
the sea of creativity at the Cirque du Soleil design rooms and working
with other designers, such as costume designer Francois Barbeau.
Marjolein’s painting background gives her a strong understanding of
colour and the skill to combine colours to create warmth and contrast
in her designs. Marjolein loves texture and the multi-dimensional effects
that felt can create. Her felted projects are rarely one-dimensional, but
include craters, spikes, ruffles, cords, holes and twists.

The future

Marjolein’s dream is for Bloomfelt to become a cooperative, where
people can create, exhibit, teach and produce their own raw materials
for the felting process, sheep for wool and nature for the dyes. She
loves to teach and believes in sharing her expertise. Marjolein would
like to build a Canadian Felt Association, such as they have in many
countries. Lately, she has been working on items for several exhibitions,
art salons and the famous World of Wearable Art show in New Zealand.

Spikes, made from hand-dyed merino wool felt

Photos courtesy of Bloomfelt

Spleen, made from hand-dyed wool felt and silk

1 Visit the Bloomfelt website (www.bloomfelt.com) and explore the creativity of felting. Look
@ through the gallery to gain an insight into the possibilities of felt making.

2 Visit the Cirque du Soleil website (www.cirquedusoleil.com) to gain an understanding of the
costuming of this company. Select one of the Cirque du Soleil shows as your inspiration.

3 In your creative journal, design a Cirque du Soleil costume incorporating multi-dimensional
@ felting. Render your design and label the costume with your design inspiration and design
features.
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Needle felt

Non-woven structure
In needle felt, the web of fibres is laid out on paper or hessian. The bulky fibre web is
repeatedly punched with hot barbed needles. These needles drag the fibres to the lower
9.4 Felt side of the web and through the backing of paper or hessian, which holds the fibres in

place and creates a fabric.

Stripper Needle board
plate

From web forming

To windup or
O - \_ further bonding
Bed plate

Batt compression and feeding

Needle felting
Needle felt fabric
Felt underlay is an example of needle felt fabric.
Fabric name Non-woven structure Properties End-uses
Felt underlay |+ Acrylic/wool - Inelastic - Carpet underlay
: .+ Dry-laid mechanical - Lightweight - Wadding
bonding - Resilient - Mattress covers
+ Fibre dyed - Hardwearing - Floor coverings

- Made from fibres entangled
together by barded needles

Side view
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Skill development 9.4 Create alandscape using an embellishing machine

The embellishing machine works in the same way as the process of commercial needle
felting. An open weave or felt backing is used. Fibres, yarns and fabrics are placed on top of the
fabric to create a design. A set of barbed needles stab or push the fibres through the backing.
Suitable fabrics for this technique include open-weave fabrics and felts.

Method
1 Select a suitable photo, painting or
drawing of a landscape as a source of
inspiration. You could use your creative
journal and complete a line drawing of
the image to help with proportions.

Barbed needles on an
embellishing machine with
plastic safety cover

2 Start with a backing fabric (such as
acrylic felt) 5cm larger than the required
finished design. You will work from the
background to the foreground of the
design, building up layers.

3 Create the colours of the sky by layering
wool tops and hand-dyed mulberry silk
onto the backing fabric.

4 Use the embellishing machine to needle
feltin place.

5 Create the distance hills using aqua Water-colour landscape painting
wool blanketing, and orange and green
organza ribbon. Repeat step 4.

Shutterstock.com

6 Create the water using blue acrylic felt
and hand-dyed muslin. Repeat step 4.

7 Create the island using silk tops. Repeat
step 4.

8 The trees are made from woollen yarns.
Repeat step 4.

9 The hills are made from hand-dyed wool,
and organza snippets are needle felted to
give added colour.

10 Trim your design to the required size.
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9.5 Chemically bonded

Chemically bonded
Non-woven structure

Chemically bonded non-woven fabrics have staple fibres, usually cotton or rayon,

laid out in a parallel, crossways or random formation to form a web. The web is held
together with an adhesive or bonding agent by spraying or printing, then the fabric is
dried. This method of fabric production is relatively simple and cheap.

From web
forming

Spray bonding

Latex l lAir

Spray
gun

Spray
booth

Web in O

Latex application

Spray bonding, used in making chemically bonded fabrics

Chemically bonded fabrics
An example of a chemically bonded non-woven is Chux cloth.

Web out

To drying
and windup

fabrics
Fabric name Non-woven structure Fabric properties End-use applications
Chux - 100% rayon - Lightweight . Wipe cloths
X - Staple web — greater amounts - Nappy liners
" " of adhesive make the fabric . Disposable underwear
I ‘ stronger, stiffer and less Suraical dressi
/ absorbent - Surgical dressings
“Wummm - . . Filters
AR AN * Addition of holes increases
! absorbency - Tablecloths
KANAAA A0y AR AARAAKAR)
DODRALEONNNONDIN
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Thermo-bonded

Non-woven structure

Thermo-bonded non-woven fabrics have synthetic fibres laid out in a parallel, crossways g?'
or random formation to form a web. The web is passed through heated rollers that

cause the synthetic fibres to soften, melt and stick to one another. 9.6 Thermo-bonded fabrics

Thermo-bonded fabrics
‘Thermo-bonded non-wovens include interfacing and Tyvek.

Interfacing - 100% polyester - Quickand inexpensive to | . Supporting fabric for collars,
' R Spun-bonded fibre web produce cuffs and plackets

- Heat-bonding - Lightweight
« Solution dyed - Non-fraying
+ Smooth

- Poor drape

Magpnified view of fusible interfacing

Tyvek - 100% olefin - Vapour permeable - Protective apparel
tETeir T} -+ Heavyweight - Resistant to water, . Geotextiles
CEEEREE . Spun-bonded fibre web | chemicals, punctures, - Medical packaging
LRt ‘ ) tears and abrasion
3 - Solution dyed - Carcovers

£l LRV - Low-linting

ER LN AN

FeRRer
I“ L)

SReraaaNy

LA I.l At

RrT

Fibres in thermo-bonding




Tyvek

Case study information courtesy of DuPont

Courtesy of DuPont

AN

Tyvek is a durable, spun-bonded olefin sheet product. It is stronger than paper and more cost-
effective and versatile than fabrics. Tyvek is an extremely versatile material, combining the best
properties of paper, film and fabric.

Spun-bonded olefin is formed by a continuous process from very fine 0.5-10 micrometre
fibres. (For the purposes of comparison, a human hair is about 75 micrometres in cross-section.)
These non-directional fibres are first spun and then bonded together by heat and pressure,
without binders.

Tyvek was discovered in 1955 by chance, and it took another 12 years of trialling before
commercial production started. Originally it was produced for book covers, tags, labels and
protective apparel.

Microscopic appearance of
Tyvek Properties

Tyvek has a unique combination of properties. It is:
strong and rip resistant
lightweight
flexible
smooth and bright white, making it an excellent printing surface
low-linting
opaque
resistant to water, chemicals, abrasion and aging.

End-uses of Tyvek

Tyvek is ideal for a broad range of applications in many industries. It can be used as:
protective membranes in buildings to improve energy efficiency
protective covers for consumer and industrial end-use applications — from furniture to
vehicle covers
envelopes that are strong and durable, to withstand rough conditions during the
mail-delivery process
banners that will not fade or rip in any weather condition
ski tags that will last the most challenging downhill runs all day long
labels for everything, from construction to horticulture
medical fabrics
protective apparel
packaging.

Courtesy of DuPont

Protective apparel made from
Tyvek

NelsonNet

Using Tyvek as a creative
medium

TEXD11AS090041 Banners made from Tyvek
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Mechanically bonded
Non-woven structure

Mechanically bonded non-woven fabric consists of a synthetic web that is passed

through a needle loom to entangle the fibres. The web is then put into hot water, which

causes the fibres to shrink and tangle. This forms the fabric.

Fundamentals of needle bonding

Main drive
Needle beam —_ Needle board
) Needles '
Fbre v \ T~ \l, :c(:r?fjvlveoven
$,\,\\, — = \Z\\ fabric
Qrewoe (DT 1T e )
Lower holeplate
holeplate

Draw-in rollers
<—— Needle zone ——>

The synthetic web passes through the needle loom

Mechanically bonded fabrics

Draw-off rollers

Mechanically bonded non-wovens include needle-punched felt and looped needle-

9.7 Mechanically bonded
fabrics

punched fabric.
Fabric name Non-woven structure Properties End-uses
+ 100% polyester - Strong - Interlinings

Needle-punched felt

+ Dry-laid mechanical bonding

+ Good chemical

+ Characterised by looped
fibres that have been
needle-punched through
the non-woven

+ Solution dyed resistance
. Made from fibres entangled | * Resilient
by barbed needles
+ 100%acrylic » Strong - Stuffed toys and crafts
+ Dry-laid mechanical bonding | + Good chemical
- Fibre dyed resistance
- Resilient

Photos courtesy of Textile Fabric Consultants, Inc. Swatch 94; www.textilefabric.com

ISBN 9780170210713

Chapter 9 Non-woven fabric types and classification

147



9.8 Spunlaced fabrics

Photo courtesy of Sossna

Spunlaced (or hydroentangled)

Non-woven structure

'The method of spunlacing involves bonding a web by interlocking and entangling the
fibres using high-velocity streams of water. The web or fabric may have other bonding
methods in addition to spunlacing.

Spinnerets for thermo-bonded and
spun-bonded non-wovens, and water
strips for spunlaced fabrics that can be
manufactured up to 5.6 m in length.

Spunlaced fabric

Fabric name Non-woven structure Properties End-use
Spunlace curtain - 100% polyester - More flexible and . Curtains
. Hydroentangled elastic than spun-
polyester web bonded fabrics

- Solution dyed

Hydrospace spunlace
fabrics video
(www.youtube.com/
watch?v=ywRg0sSnTbA)

Watch the video on hydrospace spunlace fabrics and then answer the questions that follow.
1 What properties make hydrospace fabrics unique?

Identify the types of hydrospace fabrics.
Why are the cavities so important in hydrospace fabrics?
Identify the end-uses of hydrospace fabrics.

a N KN

Explain the process of hydroentangling.

o)
ovsenl 0
[
neony!
!
wnl!
(]

Non-woven structure
In constructing a film, synthetic fibre chemicals are extruded as a sheet instead of
filaments. These films are often laminated onto a fabric base, which is knitted or woven.
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Film fabrics

Film fabrics include pleather and vinyl

Fabric name

Non-woven structure

Properties

End-uses

Pleather

« Polyvinyl chloride/polyester

backing

+ Film with knit fabric backing
+ Solution dyed
+ Reinforced film backed with

a tricot knit for durability

- Impermeable to air and

water

- Strong

- Poor drape

- Low-cost replacement for

leather in apparel

|

)'JIJu

};‘(‘L‘\h L

L.ua\,.

[ ML
}?"Ih(“

3¢
b ),a}j i;«,u)
uu }“' ')U

,)u ,» 1 }t)

““N" 3
d 54 31

Wrong side

« Polyvinyl chloride/polyester

backing

+ Film with fibre web backing
+ Solution dyed

- Impermeable to air and

water

+ Low cost

+ Resistant to soil
- Strong

+ Poor drape

- Upholstery
- Apparel
- Marine upholstery

+ Industrial products

Photos courtesy of Textile Fabric Consultants, Inc. Swatch 93; www.textilefabric.com
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9.10 Non-woven fabrics
palm cards
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®© 0 0 6 ®
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Give two examples of disposable non-wovens and two examples of durable

Use the information in this chapter to answer the following questions.
N/
1

non-wovens.
Briefly describe how true felt is made.

Briefly describe how Chux cloth is made.

Why are non-woven fabrics considered fabrics of the future?

Identify the three main steps in the production of a non-woven fabric.

Name a suitable non-woven fabric for the following end-uses: acoustics, dishcloths,
protective clothing, upholstery, toys, curtains, supporting fabric in collars, surgical

dressings, floor coverings, coats.

Association of the Nonwoven Fabrics Industry (www.inda.org/about/nonwovens.html):
The ‘About’ section of the website offers valuable insights into non-woven fabrics.

Virginia Farm Woolworks (www.virginiafarmwoolworks.com.au): Based in Sydney, this
company supplies felting, hand spinning and weaving requirements.

Glenora Weaving & Wool (www.glenoraweaving.com.au): An online supplier of
weaving yarns and accessories.

Silksational (www.silksational.com.au): An Australian company based in Sydney with
the aim to make textile art affordable and accessible to everybody.

Marjolein Dallinga (http://bloomfelt.com/home): Textile felt artist.
Gill Brooks (www.handmadefelt.com.au): Textile felt artist.
Wendy Bailye (www.wendybailye.com): Textile felt artist.

Tyvek (www.tyvek.com): The DuPont Tyvek website, which provides information
about Tyvek in many industry applications.

'The Thread Studio (www.thethreadstudio.com): Supplier of felting requirements,
Tyvek and heat guns.

Unique Stitching (www.uniquestitching.com.au): Tyvek and heat guns can be
purchased from this site.
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As consumers, it is important to be able to determine the fibre composition of the
fabrics we use to make textile products. This will ensure that the most suitable fabric

is selected for the end-use and the correct care procedures are followed. When you
purchase fabric, the fibre content information is often available; however, when you are
given fabric or use fabric from the classroom, there is no fibre identification information
available.

To determine the fibre composition, you need to carry out microscopic or burning
tests. Once you know the fibre type, you can refer to Chapter 5 to gain a broad
understanding of the particular fibre’s properties. It is also important to understand
that the yarn structure and fabric structure also impact on the suitability of a fabric for
a specific end-use. This means further testing may be required in relation to the fabric’s
aesthetic, durability, comfort and care properties.

Courtesy of DuPont

Fabric testing has changed significantly since
the middle of last century. In the 1950,
DuPont volunteers tested the effects of nylon
on the skin by wearing patches.

In Australia a number of organisations carry out textile testing for manufacturers
and retailers. The CSIRO (Commonwealth Scientific and Industrial Research
Organisation) has a textile testing laboratory to investigate the properties of fibres,
yarns, textiles and related materials. The CSIRO’s textile testing laboratory is the
National Association of Testing Authorities (NATA), which is accredited to the
highest Australian and international standards. They test:

* automotive specifications for interior fitting
* materials
* colour fastness
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10.1 Textile testing in
Australia

 flammability and protective clothing
* fibres
* yarns
° environments
* thermal and moisture vapour resistance.
'The Royal Melbourne Institute of Technology (RMIT) University Textile Testing
Services is an accredited textile testing and consulting facility. Services include:
* colour fastness testing
* chemical testing
* flammability testing.

Kmart textile testing video
(www.youtube.com/
watch?v=VeHEPHNb;j80)

r
1
1
1

10.2 Fibre burn testing

Watch the video clip about Kmart textile testing and answer the following questions.
1 What textile items does Kmart test?

2 Outline the textile tests that Kmart conducts.

"Ill"”l
ooseal 00
100

e

Activity 10.2 Fibre burn testing

Experiment courtesy of Southern Biological (www.southernbiological.com); supplier of fibre
identification kits that contain all the necessary equipment to conduct a burn test.

When conducting a burn test you observe what happens as the fabric sample approaches a
flame, how it behaves in the flame, and what happens as it leaves the flame. It is beneficial to
work in pairs so that one person can conduct the test and the other can record the results.
Sight, touch and smell have important roles in this test. Burn test results may be conflicting if
the fabric contains a fibre blend or has a fabric finish, and further testing will be required.
Aim
To identify the fibre composition by conducting a burn test.
Note: This experiment must be conducted in a well-ventilated area under strict teacher
supervision.

Equipment
Fabric samples, metal tweezers or tongs, flame source, ceramic tile or plate.

Note: Do not use a match as the flame source as the smell of the match ignition can often
interfere with the test itself. A Bunsen burner or disposable butane lighter is the most suitable
flame source.

Method

1 Cuta strip of fabric measuring
approximately 3cm x 1cm.

2 Position the tile or plate under your
work so that any molten residue or ash is
collected if it drops.

3 Pick up the first strip to be tested with the

metal tweezers or tongs so that about
1cmis held and 2cm are exposed.

Photo courtesy of Southern Biological,

www.southernbiological.com

4 Move the fabric towards the flame. Moving the fabric towards the flame
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Results

Answer the following questions.

1 Move the fabric towards the flame. Does the fabric shrink away

from the flame or is it unaffected?

2 When the fabric enters the flame, what happens? Does it ignite? Is
there a noise? Does the fabric melt? Is there a sense of bubbling? Is

there smoke? What colour is the smoke?

3 Withdraw the fabric from the flame. If the sample was burning
while in the flame, watch to see if the burning continues after being
withdrawn. Does it burn or self-extinguish? Is there smoke? If so,
what colour is the smoke? Waft a little of the air above the sample
towards you and smell it. What does the smell remind you of?

4 s there any residue after burning? What does it look like? Allow it to
cool and then check what it feels like.

Withdrawing the fabric from the flame

Photo courtesy of Southern Biological,

www.southernbiological.com

: . After removal :
Fibre On approach to flame  Inside flame Ash or residue Smell
from flame
Cotton Doesn't shrink away Burns quickly Continues to Light-grey ash Similar odour to
with yellow burn; afterglow burning paper
flame
Wool Shrinks away from flame Smoulders and Tends to self- Crushable black Similar odour to
burns slowly extinguish ash burning hair
Rayon Doesn't shrink away Burns quickly Continues to Light-grey ash Similar odour to
with yellow burn; afterglow burning paper
flame
Polyester Fuses and shrinks away Burns slowly with | Usually self- Hard, black bead | Sweet smell
from flame some melting extinguishes
and a black,
thick smoke is
apparent
Nylon Fuses and shrinks away Burns slowly with  Usually self- Hard grey or tan Smells like celery
from flame some melting extinguishes bead
Elastomeric Fuses but does not shrink Burns with Continues Soft, fluffy black Chemical smell
away from the flame melting to burn with ash
melting

Note: Photos of burn tests can be found for each fibre in Chapter 5.

Conclusion

Compare your results to the table above. Make a judgement as to which fibre composition you
think the fabric is made from.

' Activity

10.3 Microscopic fibre examination — longitudinal view

Experiment courtesy of Southern Biological, www.southernbiological.com; supplier of fibre

identification kits that contain all the necessary equipment to conduct a burns test.

Natural fibres have distinctive appearances, so examining fibres under a microscope is useful
to identify the fibre type. However, many manufactured fibres have a similar microscopic
appearance; therefore, further testing may be required.
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To identify the fibre composition by conducting a microscopic
examination.

Equipment

Fabric swatches, glass slides, coverslips, pipettes, mounted needle, Petri
dish, water, compound microscope with magnification to 400X with
built-in light source.

Method

1 To view fibres under a microscope you need to unravel fibres from
the fabric swatch. Remove a yarn from the fabric that is at least
100 mm long. Hold the yarn between your thumb and fingers of
each hand. Holding one end still, carefully untwist the yarn whilst
maintaining some tension so that the fibres slip past one enough to
produce two short lengths, each with exposed fibres.

2 Repeat the process until you have a small cluster of untwisted

Tensioning the yarns between fibres. ) o ) Fibres being placed on glass slide
the fingers to separate the 3 Place the fibres in a Petri dish. Check that the warp and weft contain
fibres the same fibres. If the fibres appear to be different, you should

conduct a microscopic examination of both the warp and the weft
to determine the fibre composition as the fabric may be made from
a fibre blend.

Place a glass slide on the bench near the microscope.

Place several fibres onto the centre of the slide. Make sure the fibres
are separated and not in a clump. You can use the mounted needle
to spread them on the glass slide.

Cover being placed on glass

Small duster of untwisted yarns Add a single drop of water to the fibres and cover with a coverslip. slide

Place the prepared slide onto the microscope stage and select the
lowest magnification. Move the objective lens to the lowest point
(closest position to the slide) and then look into the microscope
and adjust the focus. Swing the objective to the next magnification.

Photos courtesy of Southern Biological,
www.southernbiological.com

8 Note the shape of the fibre. Is it reqular or irreqular? Look for marks
along the fibre.

Results
Draw your observations and compare what you see with the following
table.
Fibre classification Fibre name Longitudinal view
Cellulosic Cotton - Ribbon-like with convolutions that ¥

twist

- No significant lengthwise
markings or striations

- Lumen can often be seen

iStockphoto

A% 2

Cotton, 100 magnification
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Fibre classification Fibre name Longitudinal view Longitudinal vew photographs

e T .

Protein Wool Surface scales are visible, although
this may vary when the wool is
treated for shrink resistance

Regenerated Rayon Rod-like with lengthwise striations
with no cross markings

Rayon, 100X ma
Synthetic Polyester Rod-like with no obvious surface AN
markings
i -
Polyester, 100 magnification
S e
Nylon Rod-like with no obvious surface . \"\ T ——
markings
Nylon, 100x magnification
v |
Elastomeric Flattish or broad with some . ¥ |
lengthwise striations but no cross ‘ \ , |
markings |
|
b
1N |
Elastomeric
Conclusion
Compare the results of your microscopic examination with the table information above to
determine the most likely fibre type of each fabric swatch. What end-uses would be suitable for
each fabric? 10.3 Microscopic fibre
examination — longitudinal
view
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A digital microscope will allow you to magnify a fabric structure so that it is easier to
identify whether it is woven, knitted or a non-woven and to determine the particular
type of structure. The microscope software can measure the individual yarns in the

fabric and make annotations on the digital image.

10.4 Microscopic fabric structure examination

' Activity

10.4 Digital microscope
fabric structure examination

156 Nelson Textiles and Design

Aim

To determine the structure of a range of fabrics.

Equipment

Fabric swatches 6 cm x 6 cm, digital microscope, computer, solid work surface.
Method

1 Place your fabric swatch on a solid surface.

2 Hold the digital microscope steady over your sample. Adjust the focus and the magnification
until you have a clear image on the computer screen.

3 Take a snapshot of the fabric structure.
Results

Using the information in Chapters 7, 8 and 9, identify the fabric structure and read through the
relevant information to gain an understanding of the fabric properties.

Conclusion
Identify the fabric structure, the relevant fabric properties and suitable end-uses.
;.— -g—.-_-.: S T RS TR -.-.!-E m e —.!-:-.-. S

In each of the property tests you will need to complete a table of results and devise a
conclusion based on those results. The table structure on page 157 can be used for all
fabric property experiments.
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Example of table of results

Fabric
Identify fabric name, weight and type. Fibre type
Is the fabric woven, knitted or non-woven?

Property observation
For example, degree of drape: good or poor?

100% cotton

100% wool

100% rayon

100% polyester

100% nylon

Cotton/polyester

Nylon/elastomeric

It is preferable for each test to use similar fabric structures, weights and thicknesses
with no finishes present. This will ensure the results represent the characteristics of the
fibre, and are not influenced by the yarn or fabric structure.

Testing for aesthetics

' Activity 10.5 Fabric property: lustre

Lustre is the gloss, sheen, sparkle or shine of a fabric caused by light reflecting from a surface. Shutterstock.com
It would be relevant to conduct this test on fabric being used for the following end-uses:
apparel: formal wear, bridal wear
costume: theatre costumes, dance costumes
furnishings: cushions, curtains
textile art: wall hangings, museum dress
non-apparel: evening bags, hats.

Aim

To determine which fabric exhibits the highest degree of lustre.

Equipment

Seven fabric swatches 10cm x 10cm (100% cotton, 100% wool, 100% rayon, 100% polyester,

100% nylon, cotton/polyester, nylon/elastomeric), light source.

Method
Hold a fabric swatch under a light source and observe the degree of reflected light. This
indicates the lustre of the fabric.

Results n
In a table of results, identify the fabric of each swatch and record the degree of lustre (low, %

medium or high).

Conclusion
Rank the fabrics in order from the highest degree of lustre to the lowest.

Satin is a fabric with high
lustre.

10.5 Fabric property: lustre

ISBN 9780170210713 Chapter 10 Fabric testing 157



10.6 Fabric property: drape

Drape is how a fabric hangs or falls.

Aim

To determine which fabric has the highest degree of drape.
It would be relevant to conduct this test on fabric being used for the following end-uses:
apparel: formal wear, bridal wear, gathered skirts and dresses where fullness is required
costume: medieval dress, stage costumes such as capes
furnishings: curtains, four-poster bed canopy
textile art: gathering, pleating and smocked areas of textile artwork
non-apparel: not relevant.

Equipment

Seven fabric circles 25 cm diameter (100% cotton, 100% wool, 100% rayon, 100% polyester,
100% nylon, cotton/polyester, nylon/elastomeric), tall glass, overhead projector, butcher paper,
felt-tip pen.

Method
1 Attach a sheet of butcher paper on the wall in front of the overhead projector. Stand a glass
on the middle of the overhead projector.

Drape experiment 2 Mark the centre of the fabric circle and lay the fabric over the glass. An image of the fabric’s
drapability will appear on the screen.

(“ 3 Draw around the image on the butcher paper. The smaller the image or greater the number
% of folds, the better the drape.

10.6 Fabric property: drape Results
In a table of results, identify the fabric of each swatch and record the degree of drape (poor
or good).

Conclusion
Identify which fabric exhibits the highest degree of drape.

Testing for durability

' Activity 10.7 Fabric property: abrasion resistance

Abrasion resistance is the ability to withstand rubbing or wear and tear.

Alm

To determine which fabric is the most hardwearing and durable.
It would be relevant to conduct this test on fabric being used for the following end-uses:
apparel: toddler overalls, work clothes, socks, stockings
costume: stage productions such as Mary Poppins, where durability and the life of the
costume are very important
furnishings: couches, rugs
textile art: not relevant

« non-apparel: tents, sleeping bags.

Equipment
Seven fabric swatches 10cm x 10cm (100% cotton, 100% wool, 100% rayon, 100% polyester,

Abrasion resistance testing 40095 nylon, cotton/polyester, nylon/elastomeric), sandpaper, masking tape.

video
(www.youtube.com/watch?v= Method

kpNi_i099XEANR=1) 1 Tape the fabric to the edge of a table. Using a piece of sandpaper, rub in one direction across
the fabric.
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2 Count how many rubs it takes before a hole appears in the fabric.
The fabric with the highest number of rubs is the hardest wearing
and most durable.

Results
In a table of results identify, the fabric of each swatch and record the
number of rubs per swatch.

Conclusion Testing for abrasion resistance =y
Rank the fabrics from most hardwearing and durable to least. using a sandpaper block to rub 1%’
the fabric

10.7 Fabric property:
abrasion resistance

10.8 Fabric property: strength
10.9 Fabric property:
absorbency

' Activity 10.8 Fabric property: strength

Strength is the ability to resist breaking.
Alm
To determine the strength of a range of fabrics.
It would be relevant to conduct this test on fabric being used for
the following end-uses:
apparel: jeans, ski suits
costume: circus costumes
furnishings: outdoor upholstery
textile art: not relevant

) Clamp test for strength

non-apparel: kites, parachutes, umbrellas.
Equipment
Seven strips of fabric 30cm x 5cm (100% cotton, 100% wool,
100% rayon, 100% polyester, 100% nylon, cotton/polyester,
nylon/elastomeric), clamp.
Method Tensile testing video
Fix one end of the fabric strip in a clamp and pull the other end. Note (www.youtube.com/watch?v=
the amount of force required to tear the fabric. N6gm41jPY90)
Results

In a table of results, identify the fabric of each swatch and record the
strength (low, medium or high).

Conclusion
Rank the tested fabrics from the strongest to the weakest.

Testing for comfort

1 Activity 10.9 Fabric property: absorbency

Absorbency is the ability to absorb moisture.

Aim

To determine the absorbency properties of a range of fabrics.
It would be relevant to conduct this test on fabric being used for the following end-uses:
apparel: nappies, singlets
costume: circus costumes, dance training costumes, such as leotards, historical costuming
under harsh stage lighting
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furnishings: towels, dishcloths
textile art: not relevant
non-apparel: not relevant.

Equipment
Seven fabric circles 5cm larger than the circumference of glass jar (100% cotton, 100% wool,

100% rayon, 100% polyester, 100% nylon, cotton/polyester, nylon/elastomeric), seven glass jars,
seven elastic bands, eye-dropper.

Method

1 Attach the fabric circle to a glass jar, stretching it across the open top and holding it in place
with a rubber band.

Using an eye-dropper, slowly drip water onto the fabric.

Count the number of water droplets needed before the water drips into the jar. If the water

Testing for absorbency remains on the surface of the fabric, it is waterproof.
Results
In a table of results identify the fabric of each swatch and record the number of water droplets.
Polartec wicking Conclusion
demonstration Rank the tested fabrics from the most absorbent to the least absorbent.

(www.youtube.com/watch?v=
tptClIbSiBl&feature=related)

+Activity 10.10 Fabric property: thermal properties
Thermal properties refers to the ability to withstand and transfer heat.
Aim
To compare the insulation properties of a range of fabrics.
It would be relevant to conduct this test on fabric being used for the following end-uses:
apparel: ski suits, winter jackets
costume: cultural costumes
furnishings: blankets, doonas
textile art: not relevant
non-apparel: sleeping bags.
Equipment
Seven fabric pieces 8 cm wide (100% cotton, 100% wool, 100% rayon, 100% polyester,
100% nylon, cotton/polyester, nylon/elastomeric), seven test tubes, seven elastic bands or
thread, boiling water, thermometers.

Method

1 Wrap the fabric around the test tube and secure with a rubber band or thread.

Fill the test tube with boiling water and place a thermometer in the test tube.

2
3 Observe the time it takes for the water temperature to drop 5 degrees.
4

The fabric on the test tube that takes the longest to drop 5 degrees is a poor conductor of
heat and therefore termed a‘'warm'’ fabric.

(—,\ Results
% In a table of results, identify the fabric of each swatch and record the time taken for the water to
drop 5 degrees.

Testing for thermal properties

10.10 Fabric property:
thermal properties Conclusion
Rank the tested fabrics from the one with the best thermal properties to the one with the least
thermal properties.
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Activity  10.11 | Fabric property: elasticity

Elasticity is the ability to return to an original shape after being stretched or compressed. (—’

Aim =4

To determine which fabric has the best ability to return to its original shape after stretching. 10.11 Fabric property:
It would be relevant to conduct this test on fabric being used for the following end-uses: elasticity

10.12 Fabric property:

apparel: leotards, gym wear
PP 9 dimensional stability

costume: dance costumes
furnishings: fitted upholstery
textile art: not relevant
non-apparel: not relevant.

Equipment
Two fabric swatches 20cm x 20 cm of each fibre type (100% cotton, 100% wool, 100% rayon,
100% polyester, 100% nylon, cotton/polyester, nylon/elastomeric).

Method
One piece of each fabric is the control; the other piece will be tested. Stretch the test fabric in all
directions. Compare the fabric with the control square and note the degree of change.

Results
In a table of results, identify the fabric of each swatch and record the degree of change.

Conclusion
Rank the tested fabrics from the best to the poorest elasticity.

+ Activity  10.12  Fabric property: dimensional stability

Dimensional stability is the inability to stretch or shrink.
Aim
To determine which fabric type has the best dimensional stability.
It would be relevant to conduct this test on fabric being used for the following end-uses:
apparel: swimsuits
costume: theatre costumes, dance costumes
furnishings: curtains
textile art: wall hangings
non-apparel: kites.

Equipment
Two fabric swatches 10cm x 10cm of each fibre type (100% cotton, 100% wool, 100% rayon,
100% polyester, 100% nylon, cotton/polyester, nylon/elastomeric).

Method

One piece of each fabric is the control; the other piece will be tested. Pull diagonally opposite
corners of the test fabric. Hold for 5 seconds, still pulling. Compare the tested fabric with the
control square and measure the degree of change.

Results
In a table of results, identify the fabric of each swatch and record the degree of change.

Conclusion
Rank the tested fabrics from the one with the best dimensional stability to the one with the least
dimensional stability.
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Testing for care

i Activity  10.13  Fabric property: effect of chemicals (alkalis)

The effect of alkalis refers to the ability to withstand alkalis and solvents.
Aim
To determine the effect of bleach on a range of fabrics with different fibre compositions. Note: The
main effect of bleach is to destroy colour, but it can also weaken the fabric fibres.
It would be relevant to conduct this test on fabric being used for the following end-uses:
apparel: laboratory coats, chlorine-resistant swimwear, chefs' uniforms, hairdressers’ apparel
costume: not relevant
furnishings: beach towels, tea towels, outdoor furnishings
textile art: not relevant
non-apparel: shade cloth near swimming pools.

Equipment

Two coloured fabric swatches 2cm x 5cm of each fibre type (100% cotton, 100% wool,
100% rayon, 100% polyester, 100% nylon, cotton/polyester, nylon/elastomeric), seven small
dishes, liquid bleach.

Method
1@ One piece of each fabric is the control; the other piece will be tested. Place the test piece in a

dish and cover with bleach. Leave to soak for at least 24 hours. Rinse and dry. Compare the test

10.13 Fabri ty: . . ) -
abne propery piece with the control and record the degree of change in the fabric’s appearance and strength.

effect of chemicals — alkalis
10.14 Fabric property: Results
effect of chemicals —acids In a table of results, identify the fabric of each swatch and record the degree of change.

Conclusion
Rank the tested fabrics from the least amount of change to the most in terms of colour and
structure.

i Activity  10.14 Fabric property: effect of chemicals (acids)

The effect of acids refers to the ability to withstand acids and solvents.
Aim
To determine the effect of food acid (vinegar, lemon or orange juice) on a range of fabrics.
It would be relevant to conduct this test on fabric being used for the following end-uses:
apparel: chefs'uniforms, kids' clothing
costume: not relevant
furnishings: tea towels, dishcloths
textile art: not relevant
non-apparel: upholstery.

Equipment

Two coloured fabric swatches 2cm x 5cm of each fibre type (100% cotton, 100% wool,
100% rayon, 100% polyester, 100% nylon, cotton/polyester, nylon/elastomeric), seven small
dishes, food acid.

Method

One piece of each fabric is the control; the other piece will be tested. Place the test piece in a
dish and cover with the acid. Leave to soak for at least 24 hours. Rinse and dry. Compare the test
piece with the control and record the degree of change.

Results
In a table of results, identify the fabric of each swatch and record the degree of change.
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Conclusion
Rank the fabrics from the least amount of change to the most change in terms of colour and
structure.

Activity  10.15 | Fabric property: sun resistance

Sun resistance is the ability to withstand deterioration when exposed to sunlight.
Aim
To determine the effect of prolonged exposure to sunlight on a range of fabrics. Note: When
a fabric is exposed to sunlight, the effects can be similar to bleaching - loss of colour and
strength; however, some fibres can actually become darker as a result.
It would be relevant to conduct this test on fabric being used for the following end-uses:
apparel: swimwear, beach towels
costume: costumes for an outdoor theme park
furnishings: curtains, outdoor upholstery, boating marine carpet
textile art: wall hangings placed near windows
non-apparel: hats, car seat covers, outdoor furniture, shade cloths over covered outdoor
areas.

Equipment
Two coloured fabric swatches 2cm x 5cm of each fibre type (100% cotton, 100% wool,
100% rayon, 100% polyester, 100% nylon, cotton/polyester, nylon/elastomeric).

Method

One piece of each fabric is the control; the other piece will be tested. Place the test piece under
direct sunlight for at least one week. Keep the control piece in a place not exposed to direct
sunlight. Compare the test piece with the control and record the degree of change.

Results

In a table of results, identify the fabric of each swatch and record the degree of change.

Conclusion 10.14 Fabric property:
Rank the tested fabrics from the least amount of change to the most in terms of colour and sun resistance

structure.

' Activity  10.16 | Fabric property: colour fastness

Colour fastness is the ability to withstand colour change after exposure to heat or water.
Aim
To determine the colour fastness of a range of dyed fabrics. Note: A colourfast test is mainly
applicable to dyed fabrics. Fabrics with poor colour fastness are likely to fade quickly and may
stain other fabrics during washing as the dyestuff runs out of the fabric. This is not a meaningful
test unless you are using coloured fabrics.

It would be relevant to conduct this test on fabric being used for the following end-uses:

apparel: coloured clothing, swimwear, ski wear

costume: multi-coloured costumes

furnishings: patchwork quilts, marine carpets, padded seating in outdoor areas

textile art: wall hangings, textile installations

non-apparel: artificial turf.

Equipment
Two coloured fabric swatches 2cm x 5cm of each fibre type (100% cotton, 100% wool,
100% rayon, 100% polyester, 100% nylon, cotton/polyester, nylon/elastomeric), seven glass jars,

spoons. ;
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—_ Method
One piece of each fabric is the control; the other piece will be tested. Place the test piece in hot
water and agitate. Leave soaking for 30 minutes. Compare the test piece with the control and
record the degree of change. Also comment on the colour of the water.

10.16 Fabric property: Results
colourfast In a table of results, identify the fabric of each swatch and record the degree of change and the
10.17 Fabric property: colour of the water.
shrink resistance
Conclusion

Rank the tested fabrics from the greatest degree of colour change to the least.

' Activity  10.17 | Fabric property: shrink resistance

Shrink resistance is the inability to contract or distort.
Aim
To determine which fabric has the greatest change in size when washed.
It would be relevant to conduct this test on fabric being used for the following end-uses:
apparel: all clothing
costume: dancewear
furnishings: seat covers
textile art: fabric manipulations for textile artwork
non-apparel: kites, shade sails.
Equipment
Two coloured fabric swatches 2cm x 10cm of each fibre type (100% cotton, 100% wool,
100% rayon, 100% polyester, 100% nylon, cotton/polyester, nylon/elastomeric), washing
machine.

Method

One piece of each fabric is the control; the other piece will be tested. Place the test piece in
a washing machine and wash using hot water. Compare the test piece with the control and
record the degree of change.

Results
In a table of results, identify the fabric of each swatch and record the degree of change.

Conclusion
Rank the tested fabrics from the greatest degree of size change to the least.
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SiroFAST™

— Quality Assurance

SiroFAST™ (Fabric Assurance
by simple testing) is a unique
instruments

integrated set of

and test methods available for
fabric objective measurement.
SiroFAST™ measures the mechan-
ical, dimensional and pressing
performance properties of fabric. It
can be used to predict performance
in garment manufacture and the

appearance of the garment in wear.
SiroFAST™ is a system of

fabric measurement for assessing
the appearance, handle and
performance properties of fabrics.
A simple series of tests can predict
how a fabric will perform when
made-up into a garment — providing
invaluable information for fabric
manufacturers, suppliers, finishers
and garment manufacturers. The
tests are simple and the equipment
is easy to use; results can be
obtained quickly and are provided
in a graphical form which facilitates
rapid interpretation and application.

SiroFAST™ has been developed
in Australia by CSIRO Textile
and Fibre Technology to meet
industry’s need for a simple
reliable method of predicting fabric

performance. Despite SiroFAST’s
simple appearance it is based on
considerable research into the
relationships between measured
tabric properties and fabric
performance.

Fabric objective measurement, in
particular SiroFAST™, is currently
being used by fabric and garment
manufacturers in many parts of
the world in a wide variety of
applications and has fast become
the industry benchmark standard.

BENEFITS OF SIROFAST™

The SiroFAST™ system is simple
to use, robust and gives a reliable
prediction of performance. As the
time required for testing is short,
SiroFAST™ is highly suitable for
use by fabric and garment manufac-
turers.

SiroFAST™ can tell you how
a fabric will perform in terms of
compression, extension, bending,
dimensional stability and pressing
performance. Each test results
in what is known as a ‘Fabric
Fingerprint’ — essentially a plotted
chart — and the results can be used
for fabric specifications, developing

new fabrics, comparing fabric
finishing routes, assessing the
stability of finished fabrics and
predicting tailoring performance
and final garment appearance.

Abnormal Fabric Fingerprints
pinpoint potential problem areas:
early identification of problem
tabrics allows remedial action to
be taken before the cost of rejects
becomes an issue. Better still, it
enables the best finishing route to be
selected from the outset, to produce
the optimal tailoring performance.

During its introduction into
Europe and the USA SiroFAST™
has proved to be a valuable tool
in many aspects of fabric and
garment manufacture including
quality control, problem solving and
product development. The greatest
value of the system may prove to
be in encouraging communication
between fabric and garment
manufacturers by allowing the
exchange of objective information
on performance of fabrics and
removing some of the subjectivity
from discussions.

Source: CSIRO Australia
(www.csiro.au)

irExtend your knowledge 10.18

Use the information in the case study about the SiroFAST™ system to answer the following

questions.
1 Whatis SiroFAST™?

Who uses SiroFAST™?

a N AN
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Identify the fabric properties that SiroFAST™ can test for.
Why was there a need for SiroFAST™ to be developed?

10.18 Identifying fabric
structure

Briefly describe the benefits of SiroFAST™ to the manufacturer and the consumer.
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1 You are making one of the following items for your Major Textiles Project.

,,,,,, /\/ Use the information in this chapter to answer the following questions.

10.19 Fabric testing palm * Child’s activity tent

wares * Irish dance costume
* African wall hanging
*  Men’s suit, including waistcoat and tie
* Doona cover and pillow

Identify the textile testing you would conduct before selecting the fabrics to
construct the item. Justify your selection according to textile properties.

Outline the value of performing fabric testing.

Cotton and rayon have similar results when undergoing a burning test. What other
test could be carried out to determine the fibre composition?

4 Outline the tests you would carry out for fabric selected for the following end-uses.
*  Year 12 formal dress
* Doona cover
+ Tent
* Dance costume

+  Wall hanging inspired by Africa

@ CSIRO Textile testing laboratory (www.csiro.au/services/textiletestinglab.html): CSIRO
has the best-equipped textile testing laboratory in Australia for investigating the
properties of fibres, yarns, textiles and related materials.

© RMIT Textile Testing Services (www.rmitedu.au/textiletesting): RMIT University is
an accredited textile testing and consulting facility.

© Southern Biological (www.southernbiological.com): Supplier of fibre identification kits
and microscopes.

© The Logical Interface (www.logint.com.au): Supplier of digital microscopes for
educators, researchers and industry.
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During the Preliminary course you will complete a minimum of two textile projects
from different focus areas. It is important to reflect on your previous textile experience
and ensure each project includes new and more complex techniques that are both
functional and decorative. This will develop your textile skills so that you are able to

create a high-quality Major Textiles Project in Year 12.

11.1 Textile profile
11.2 Preliminary assessment
task — skills project

Outcomes for task

P2.2 Develops competence in the selection and use of appropriate manufacturing
techniques and equipment NelsonNet

P2.3 Manages the design and manufacture of textile projects Examples of Preiminary

P3.1 Identifies properties of a variety of fabrics, yarns and fibres Textile Projects

P3.2 Justifies the selection of fabrics, yarns and fibres for end-uses TEXD11AD110043

Course component and weighting

Properties and Performance of Textiles: 10% of final preliminary assessment

Skills project: fabric textile skill book

It is essential to develop a strong understanding of the equipment in the textile room

if you are to succeed in Textiles and Design in the HSC. The construction of the fabric

skill book will allow you to develop a range of manufacturing skills in using the sewing

machine, overlocker and embellishing machine. These techniques include:

* seams and seam neatening

* hem finishes

* methods to remove fullness, including gathering
and shirring

* understitching and topstitching

* openings and closures, including zippers, buttons
and buttonholes

* decorative machine stitching

* appliqué

* free-motion embroidery

* overlocking techniques, including 3- and 4-thread,

narrow hem, rolled hem and flatlocking

oy 4 o
* embellishing machine. Textile skill book, designed and
created by Lynda Peters
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Equipment list

* denim: 0.3m * 4 reels coloured overlocking thread
* printed cotton: 0.3 m * 15cm dress zipper

* Pellon (for cover): 0.3m * 2cm button

* tulle: 0.3m * fusible web: 10 cm square

 felt: 30cm x 25cm * shirring elastic

* lycra:10cm x 15¢cm * sarisilk: 30cm

* organza: 12cm x 5cm * prefelt motifs

* polyester machine thread in
contrasting colours to the fabrics

selected

Heart appliqué template

Textile skill book equipment Use a photocopier to enlarge template to required size

Cutting list

Using an A4 sheet of paper as a template, cut the following for the book pages

and cover:

* 6 xdenim o 1 xfelt

* 3 x printed homespun * 1tulle:22cm x 62cm

* 3 x Pellon * 3tulle:22cm x 31cm

Cutting requirements for each skill page:

* pin-stitched seam — 2 denim: * gathering — 1 denim: 5cm x 10cm,
8cm x 10cm 1 denim: 8cm x 16 cm

* zigzagged open seam — 2 denim: * shirring — 1 denim: 8cm x 16cm
8cm x 10cm * blind hem - 1 denim: 10cm x 10cm

* topstitched seam — 2 denim: * twin-needled hem — 1 denim:
8cm x 10cm 10cm x 10cm

* understitching — 1 denim: * overlocking — 1 denim: 32cm x 22cm
5cm x 10em, 1 denim: 8cm x 10cm * 4-thread — 1 denim: 12cm x 10cm

* zipper — 2 denim: 20cm x 15cm * lettuce edge — 1 lycra: 12cm x 8cm

* buttonhole flap — 2 denim: * 3-thread — 1 denim: 12cm x 6cm
8cm x 10cm, 1 tear away stabiliser: * narrow hem — 1 printed homespun:
8cm x 10cm 12cm x 4em

* heart — 1 printed homespun * rolled hem — 1 organza: 12cm x 3cm

(see template)
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11.3 Textile technique
scaffold

Front cover of textile skill book

Method

Note: 1.5 cm seam allowance is used throughout the project.

Front cover

1 Iron the Pellon to the wrong side of one of the denim pages.
2 Thread the sewing machine with a contrasting thread. Use the same thread in
the bobbin.

3 Set the machine to free-motion stitching. See Chapter 16 for detailed
instructions on free-motion stitching.

4 Decorate the front cover of your book. Design suggestions: insert your name,
the word Textile and the date, and decorate with motifs such as flowers, hearts or
stippling.

Page 1: machine stitching

1 Set the sewing machine to straight stitch (SWO0/SL2.5). Make sure the needle
position is set to the centre, the tension is correct and the drop feed is set to
straight stitch and zigzag.

2 Iron the Pellon to the wrong side of one of the denim pages. This will stabilise
the fabric and add bulk to create the cover.

3 Stitch a row of straight stitch along the short side of the fabric, 5cm from the
edge. Make sure you lower the presser foot before you start to stitch.

4 At the beginning and end of the row of stitching, reverse for 1 cm to secure your
stitching. The sewing machine is only designed to reverse when stitching straight

£ A4 4L
4 ALK

stitch; never reverse when stitching zigzag or a decorative machine stitch. Cut
threads close to the edge of the fabric after stitching.

5 Stitch another row of straight stitch, parallel to the first row, using SW0/SL4.
'This machine setting is suitable for gathering. To ensure the row of stitching

@

is parallel, line up the outer edge of the machine foot with the completed row
of stitching.

6 Now practise zigzag stitch. Set the machine to SW3/SL3 and complete another
row of stitching. Do not reverse. This machine setting would be suitable to

Machine stitching — page 1

neaten the edge of a seam.

7 Change the machine settings to SW3/SL0.5 and complete another row of
stitching. This machine setting is called satin stitch.

8 Fill the remaining denim page with rows of decorative machine stitching.
As you complete each row, record the machine settings.
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Page 2: seams

1

Using the instructions in Chapter 3, complete a pin-stitched seam and open
seam with zigzag seam finish.

Press the samples.

Using pinking shears, trim around the samples.

Position the samples onto the denim page with the wrong sides facing up.

Attach the pin-stitched sample using straight stitch and the open seam sample
using zigzagging.

Seams and seam finishes — page 2 Topstitching and understitching — page 3

Page 3: topstitching and understitching
Topstitching is a decorative row of straight stitching that is visible on the right side

of a garment. It is often completed in a contrasting thread. Understitching is a row

of straight stitching that helps to stop the lining or facing rolling to the right side of

the garment.

1
2

1

NOoOuUubhW

Zipper — page 4
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Using the instructions in Chapter 3, complete a topstitched sample.

Using the instructions in Chapter 3, complete an understitched sample.

Press the seam allowances towards the smaller fabric piece and complete the
understitching through the seam allowances.

Press the samples.

Using pinking shears, trim around the samples.

Position the samples onto the printed homespun page, right sides facing up, and
attach using straight stitch.

Page 4: openings and closures

'The zipper in the fabric book will be applied using an open application so that
the zipper teeth and pull are visible.

Overlock to neaten one 20 cm edge of each denim piece. Open the zipper. With
the right sides of the denim and the zipper together, place the edge of the zipper
on the overlocked edge of the denim. Pin in place. Using a zipper foot, stitch the
zipper in place using straight stitch SWO0/SL2.5.

Repeat for the other side of the zipper.

Topstitch along each side of the zipper.

'The zipper will be in the middle of the fabric page.

Iron the tear-away stabiliser to the wrong side of one of the buttonhole flaps.
Pin the buttonhole flaps with the right sides together. Using straight stitch,
stitch around three sides, leaving one 8 cm edge open. Use a 1cm seam
allowance. Cut across the corners to remove the bulk and pull through to the
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10
11
12

13

11
Appliquéd heart — page 4

right side and press. Stitch a buttonhole 2 mm larger than your button (refer
to your sewing machine manual and set the machine as required). Position the

buttonhole so that it is centred on the right-hand side.
Use a stitch unpicker to slit the buttonhole.

Using straight stitch, attach the button flap to the edge of the denim page.

Stitch the button under the flap in the correct position.

Using the instructions in Chapter 16, appliqué a heart using satin stitch.
'This page is stitched to a backing page. Lay the completed page onto a denim
page. The wrong side of the completed page will be sitting on top of the right

side of the denim page.

Stitch the two pages together 6 mm from the edge using straight stitch.

between the end of the zipper and the fabric page

Page 5: removing fullness

1 Using the instructions in Chapter 3, complete a gathering
sample.

2 Using the instructions in Chapter 3, complete a shirring
sample.

3 Press the samples.

4 Using pinking shears, trim around the samples.

5 Position the samples onto the printed homespun page,
with the right sides facing up, and attach using straight
stitch.

Page 6: hems

1 Using the instructions in Chapter 3, complete a blind
hem sample.

2 Using the instructions in Chapter 3, complete a sample of
a topstitched hem using a twin needle.

3 Press the samples.

4 Using pinking shears, trim around the samples.

5 Position the samples onto the printed homespun page,

with the right sides facing up, and attach using a twin
needle.

ISBN 9780170210713

Buttonhole flap and button
—page4

Completed page 4 with topstitched zipper flap — the zipper flap covers the opening

Removing fullness — page 5

Hems — page 6
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Page 7: overlocker
As different brands of overlockers require different settings, it is important to read

the manual of the overlocker in your classroom and become familiar with the settings.

Many overlockers require the stitch plates and machine foot to be changed to enable
different stitches.

1

v b
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11

Flatlocking — page 7

3-thread overlocking — page 7
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Flatlocking is overlocking two layers of fabric together without trimming the
edges, and then pulling them open until the stitching lies flat. A ladder-like
stitch will appear on the right side of the fabric. This is a decorative stitch that
can be used to create rows of stitching to embellish a garment.

'The denim page cut for this sample is slightly larger than the other pages as the
flatlocking will reduce the page size slightly.

Set the overlocker for 3-thread flatlocking. You will need to loosen the needle
tension nearly all the way to zero and tighten the lower looper tension. Create a
pattern on the denim page using flatlocking. You will be stitching on the right
side of the fabric. Pull the flatlocking until it lies flat.

Set the overlocker to 4-thread overlocking. Stitch along the edge of the fabric.
Set the overlocker to 3-thread narrow hem. Lettuce-edge the lycra. As you
stitch, stretch the fabric as much as you can to create fluting.

Set the overlocker to 3-thread overlocking. Stitch along the edge of the fabric.
Set the overlocker to narrow hem and stitch along the edge of the fabric.

Set the overlocker to rolled hem and stitch along the edge of the fabric.

Lay the overlocked samples on top of one another to create the pages in a book.
Position the overlocked samples in the middle of the denim page and flatlock to
attach.

Once the overlocked page is complete, trim the page so that it is the same size
as the other pieces.

4-thread overlocking page 7 Lettuce edging — page 7

7

Narrow hem — page 7 Rolled hem — page 7
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Overlocked samples — page 7 Completed page 7

Page 8: embellishing machine

Note: Detailed instructions on the embellishing machine can be found in Chapter 9.

1 Lay the sari silk on top of the felt page. Using the embellishing machine, attach
the sari silk to the felt.

2 Arrange the felt motifs on the felt page and embellish in place.

3 Create flower centres using woollen yarn. Embellish in place.

Fabric pages

1 Take a page and lay it onto of a piece of tulle (22 cm x 31 cm). Make sure that
1cm of tulle is visible around all edges of the book page. Position another page
directly under the first page. The wrong sides of the pages should be together
with the tulle between them. Before you start stitching, check the pages have the
right sides facing out.

2 Using satin stitch (SW4/SL0.5), stitch around the page. The satin stitch should

be positioned so that it completely covers the raw edges of each page.

Cover

1 Use the long piece of tulle (22 cm x 62 cm) and lay the book cover on the right-
hand side of the tulle. Make sure that 1cm of tulle is visible at the top, bottom
and front edge. Position page 1 under the book cover. Make sure that the tulle is
between the cover and the first page and that each page is the right way up. Pin
in place.

2 Using satin stitch (SW4/SL0.5), stitch around the page. The satin stitch should
be positioned so that it completely covers the raw edges of each page.

3 Leave a gap of 2cm in the centre of the tulle (which forms the book spine) and
position the back cover onto the left-hand side of the tulle. Make sure that 1cm
of tulle is visible at the top, bottom and back edge. Position page 8 under the
cover. Make sure that the tulle is between the cover and the back page and that

Embellishing — page 8

each page is the right way up. Pin in place Satin stitch page edgings
4 Using satin stitch (SW4/SL0.5), stitch around the page. The satin stitch should
be positioned so that it completely covers the raw edges of each page.
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Textile skill book spine

11.3 Textile technique
scaffold

11.4 Reflection scaffold

Satin stitch cover

Creating the book

Fold the cover in half so that the back cover is sitting directly under the front
cover.

Take each of the pages and slip them inside the cover.

Pin through the tulle spine of the book, holding all the pages in place.

Using straight stitch (SW0/SL3), stitch close to the satin stitch along the spine
to hold all the pages in place.

Your textile skill book is now complete. The techniques selected relate to the techniques
required for Preliminary project 1. Chapters 1, 3 and 16 contain many other techniques
that you could include in your textile skill book.

Supporting documentation

1

2

3
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To construct your fabric skill book, you will have used:
* two yarn types

* three woven fabrics

* two knitted fabrics

* two non-woven fabrics.

Analyse these textile materials according to their:

* fibre composition

* yarn structure

* fabric structure

* textile properties — minimum of two identified

* end-use applications — minimum of three identified.
Justify your end-use applications according to textile properties. Include a

sample of each textile material, neatly trimmed.

Complete a textile technique scaffold (11.3) for each of the techniques
completed in the textile skill book. Present these in a display folder for marking.
Complete a reflection scaffold (11.4) for the project.
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Marking guidelines

Criteria Marks

- Utilises appropriate technigues in the construction and completes the item to a high standard of manufacture | 9-10

- Completes item reflecting efficient time management

- Analyses the properties and performance of the fabric, yarn and fibres used in relation to the end-use
application

- Provides thorough details of manufacturing processes used in the textile skill book

- Shows proficiency in most areas of manufacture in relation to the construction 6-8
- Completes item but requires further attention to some finishing details

- Analyses the properties and performance of the fabric, yarn and fibres used in relation to the end-use
application

- Provides details of manufacturing processes used in the textile skill book

- Little proficiency is shown in the manufacture of the item to an appropriate standard 3-5
- Item shows incomplete sections, appears rushed with little evidence of time management

- Briefly describes some of the properties and performance of the fabric and/or yarn and/or fibres used in the
textile skill book

- Provides basic detail of manufacturing processes used in the textile skill book

- Elementary proficiency only is shown in the manufacture of the item 0-2
- Item incomplete, reflecting poor time management

- Lists some of the properties of the fabric, yarn and fibres used in the textile skill book

- Lists the manufacturing processes used in the textile skill book

Jrosnnnh
"wn

Outcomes for project

P2.1 Demonstrates the use of a variety of communication skills, including computer-

based technology

P2.2 Develops competence in the selection and use of appropriate manufacturing
techniques and equipment

P2.3 Manages the design and manufacture of textile projects

P3.1 Identifies properties of a variety of fabrics, yarns and fibres

P3.2 Justifies the selection of fabrics, yarns and fibres for end-uses

Course component and weighting =
Properties and Performance of Textiles/Design: 25% of final preliminary assessment ‘%
Textile item: denim skirt/shorts it donm o

task 1: denim story
Design and construct a denim skirt or shorts using a commercial pattern that has been 116 Skirt silhouettes

modified to create an original design. throughout history
This design project will allow you to develop a variety of manufacturing and

presentation skills, including:

* experimenting with fibres, yarns and fabrics

* manipulating fibres, yarns and fabrics
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11.7 Pant silhouettes
throughout history

11.8 Contemporary skirt
silhouettes

11.9 Contemporary pant
silhouettes

* pattern block design modification

* storyboard generation

* apparel design

* fashion drawing

* decorative machine stitching, hand stitching and appliqué

+ ICT skills.

Denim skirts and shorts

' Extend your knowledge 11.1

Making blue jeans
(www.youtube.com/
watch?v=MTyEwUJPBA)

11.10 Skirt block and pattern
modification exercises

To help you design your project, watch the video clip about making blue jeans and answer the
following questions.
When were jeans first developed and who wore them?

Which fabric and thread type are jeans made from?
Describe the jean-cutting process.
Outline the steps involved in the construction of jeans.

How long does it take to make a pair of jeans commercially?

D 0 N TN

How long will it take you to construct your first preliminary project?

Equipment list

* commercial pattern for straight skirt or tailored pants

* approximately 1 m denim (depending on style chosen)

¢ 15cm zipper

* polyester machine thread

'The materials listed are the basics for the project. You may need additional items,
depending on the design you have selected.

Pattern generation

Patterns for your design will be created using a basic skirt or pants block. This block
will be manipulated to create your own design. This is known as a two-dimensional flat
pattern method.
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Pattern modifications may include:
* shortening or lengthening

* adding flare 11.11 Pants block and
* creating a yoke pattern modification
* adding a frill EXErCISes

11.12 Analysis of design for
preliminary project

* adding pleats and tucks
* manipulating pockets
* lowering the waistline so that skirt or pants sit on hipline.
Before you complete the pattern modification for Preliminary project 1, it is
important to analyse the chosen design so that you know what needs to be completed.

Experimentation: manipulating denim for design
Denim is a strong, stable fabric. It is suitable for a wide variety of apparel end-uses as it
is durable, serviceable and comfortable. The idea of the experimentation section of your
project is to play freely with denim to see what effects you can create to add interest to
your visual design.
Some examples of fabric manipulation include:
* appliqué
* buttons
* decorative stitching — machine and hand
* tucking — plain and frayed
* distressing — bleach and fraying
* pleats
* lace insertion.
You may wish to try the following example experiments or devise your own.

Activity 11.2 Experiment example 1:plain and frayed tucks

Aim
To remove fullness in the garment and create
a design feature.

Method

1 Using dressmaker’s chalk on the right side
of the fabric, mark the width of the tucks.
Tuck 1 finished width 2cm (markings 4cm
apart); tuck 2 frayed finished width 3.5cm
wide (markings 7 cm apart); tuck 3 finished Tucks
width 2cm wide (markings 4cm apart).

2 On the right side of the fabric, pin the
tucks into place, matching the markings.

3 Using straight stitch SWO0/SL3, stitch the
tucks using a contrast-coloured thread.

Press the tucks.

Make vertical cuts through the middle tuck
and fray the edges for about 0.5cm.

Conclusion

Tucks could be used to remove fullness around the circumference of the skirt. They could also
be used as a feature on the pockets of skirts or shorts. Fraying and using a contrast-coloured
thread to stitch the tucks could create a design feature.

Frayed tucks

ISBN 9780170210713 Chapter 11 Preliminary Textile Project 177



1 Activity

Aim
To create a contemporary decorative hem
finish suitable for shorts or skirts.

Method

1 Trim the hem, leaving a 2cm hem
allowance.

2 Using a triple straight stitch SWO0/SL3 and
a contrast thread colour, stitch around
the hemline 2cm from the edge. Use the
markings on the stitch plate to ensure the
stitching is parallel to the hem edge.

3 Fray the edges close to the stitching.

Conclusion

The triple straight stitch creates a feature at
the hemline and stabilises the hem to prevent
further fraying.

11.3 Experiment example 2: frayed hem

Frayed hem

1 Activity

Bleach-distressed denim result

Aim
To create a design on the skirt or shorts by
removing the colour from the fabric.

Note: Bleach weakens fabric, so carefully
plan where you will use the bleach pen as the
fabric may break down with wear and tear.

Method
1 Create the bleach design before stitching
the garment together.

Iron the fabric piece.

Working on a flat surface covered with a
paper towel, use a bleach pen to write or
create the desired design.

4 Leave for two hours. The longer you leave
the bleach design, the whiter the fabric
will become.

5 Rinse the fabric to remove all the bleach.
Dry and press.

Conclusion

The bleach pen is an easy and accurate way to
create a design on denim. The disadvantage

is the fabric will be weakened and may break
down over time.
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11.4 Experiment example 3: distressing using a bleach pen

Brush-tip bleach pen used to distress denim
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Innovative methods of distressing denim
Watt wash is a unique way to distress denim. This technique uses a laser to fade the
colour, as well as much less water than traditional distressing methods.

11.5

: Extend your knowledge

Watch the video clips about watt wash and answer the following questions.
1 Describe the process of watt wash.

2 What are the advantages of watt wash for the environment?

Supporting documentation

Design inspiration
1 Create two storyboards:
* denim
* skirts or pants/shorts.
'The collages can be created by cutting and pasting magazine images and

textile swatches, or by using a software application like Microsoft AutoCollage.

Label your collages to identify the sources of inspiration. You should include a
minimum of four sources of inspiration.

Denim storyboard created
using Microsoft AutoCollage

2 Explain how your design inspiration has influenced the development of your
textile item.

3 Analyse your sources of inspiration. Are they historical, cultural or
contemporary?

Visual design development

* In your creative journal, draw a series of at least three thumb sketches to show the

development of your design. These sketches should clearly indicate the link between
inspiration and design. Evaluate your thumb sketches using a PMI (positive, minus/

negative, improvements/interesting) of the features.

* Complete a presentation drawing of your final design. Include the appropriate
views. Your drawing should be fully rendered and labelled with the design
inspiration and all design features.

Watt wash
(www.youtube.com/
watch?v=fKoei6SQYGk)

Interview with designer
Frangois Girbaud about

watt wash
(www.youtube.com/watch?v=
shwCvRpgDtM&NR=1)

11.13 Create a storyboard
with AutoCollage

Presentation drawing

Shutterstock.com
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Steampunk waspie (front)

Investigation, experimentation and evaluation
1 Complete the following tables.

. Fabric Yarn . Fabric
Felzife SENTPI structure structure s By properties
Denim
Yarn Sample Yarn structure Fibre type Yarn properties
Machine thread
2 Complete three experiments to determine how you will manipulate the denim

to create the desired result in your Preliminary project 1.

3 Complete the reflection scaffold (11.4).

Marking guidelines for Preliminary project 1

Refer to the Board of Studies website (www.boardofstudies.nsw.edu.au) to gain an

understanding of the marking criteria for textile items and the supporting documentation.

"lll':::l
i

A waspie (sometimes referred to as a waist cincher) is a belt worn around the waist to
make the wearer’s waist physically smaller. Waspies were used in Victorian times. They
have been reinvented in many subcultural and cultural dress forms.

Using a selected palette or theme, design and create a waspie that reflects your
individual style and showcases your design and fabric manipulation skills.

Shutterstock.com
Shutterstock.com

Steampunk waspie (back) Wedding dress waspie (yberpunk waspie

Outcomes for task

P1.1 Describes the elements and principles of design and uses them in a variety of
applications

P 2.1 Demonstrates the use of a variety of communication skills, including computer-
based technology

P2.2 Develops competence in the selection and use of appropriate manufacturing
techniques and equipment

P2.3 Manages the design and manufacture of textile projects

P3.2 Justifies the selection of fabrics, yarns and fibres for end-uses
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Course component and weighting

Design: 20% of final assessment

Textile item: waspie

It is useful to develop a range of fabric manipulation skills that you may extend for
later use in your Major Textiles Project. The construction of this waspie will allow you
to develop a range of fabric manipulation and manufacturing skills using a sewing
machine in conjunction with hand-sewn embellishments. These techniques include:
* seams

* boning

* digital printing

* fabric shrink art

* openings and closures, including loops or eyelets and Velcro

* decorative machine stitching

* beading

* hand embroidery

* ribbon roses

* ribbon weaving

* soluble fabric lace.

silver Swarovski hot-fix crystals and
assorted beads in black and white

*  3m of 6 mm black ribbon

* 3 m of 6 mm white ribbon

Equipment list )
* 0.3 m white cotton

* 0.3 m black cotton

* 0.3m printed cotton contrast
* 0.3m Shapewell interfacing * fusible web: 10 cm square

* assorted buttons

A4 sheet of inkjet digital print cotton
fabric sheet

* 2 pieces of shrink fabric

* boning (x 4): 20cm x 9 mm

* bias binding (x 4): 30cm x 12mm :

* bias binding (x 2): 60cm x 20 mm

* polyester machine thread in black and
white * assorted trims in selected palette

* elastic looping (x 2): 20cm
Cutting list

Download the pattern pieces from the NelsonNet website and cut all pieces out three

times as follows:

* First layer is the design layer. Arrange your colour palette as desired for your
individual design. In this case the digital fabric print has been used as the design
teature for piece 1.

*  Second layer is cut from Shapewell. This forms a stiff inner layer to your waspie and
ensures a firm surface for your design features.

* 'Third layer is the lining fabric.

Piece 1 must be cut on the fold each time.

Note: The waspie could be reversible; therefore, you could make your lining layer
aesthetically pleasing as well. An extra layer of Shapewell could be used if you want the
waspie to be extra firm. Coutile fabric is a great fabric to use as a corset inner layer, but
it can be hard to source and quite expensive.

Chapter 11 Preliminary Textile Project

11.14 A family tree of corsets
11.15 Waspie production
cost sheet

Waspie — designed and created
by Christine Castle

Waspie equipment

NelsonNet
Pattern pieces for the waspie

project
TEXD11TM110044
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Reversible waspie — designed
and made by Christine Castle

Once the layers are cut it is time to make your fabric manipulations to add to your
design panels. The decision of what fabric manipulations to choose is up to you. The
waspie shown below, by Hannah Burrell, includes digital printing, Swarovski crystal
beading, couching, overlocking, Suffolk pufts, ruffling ribbon, solvy lace, decorative
button application and pleating.

Waspie — designed and made by
Hannah Burrell, St George Girls High,
Year 11,2010

Method

Some basic manipulations will be outlined for this project; however, there are many
fabric manipulations you could apply to this waspie. Chapters 1, 3 and 16 outline other
techniques you could include.

Note: A 1.5 cm seam allowance is used throughout the project.

Ribbon roses

Ribbon roses

Ribbon roses add dimension and texture to a project. In this waspie, the design features
black and white embellishments, with the focus on a rose as the design motif. The
ribbon roses will be applied at a later stage by hand stitching. The roses add a romantic
notion to the design.
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1 Cut a 20 cm piece of ribbon. The width of your ribbon aftects the overall size of
your rose.

2 Fold the ribbon at a right angle at the centre point and hold down in place with
your finger.

3 Continue folding the ribbon over the top of itself at right angles until you reach
the end of the ribbon. This method is known as a box chain streamer.

4 Twist the end of your ribbons together with a half turn and place on a steady
surface.

5 Select one of the ribbon tails and gently pull the end through the other. The
ribbon will concertina inside itself to form folds.

6 Carefully hand stitch into place. Put aside for application to the waspie later.

Continue folding until you reach the end of the Twist the end of the ribbons.
ribbon.

The ribbon folds as you gently pull one of Secure in place with some hand stitches.
the tails, creating a flower.

Shrink magic

Shrink magic is a unique way to add texture to your design surface area. You can be

as precise or as random as you like with your sewing as each style results in a different

effect. For this waspie, the shrink magic has been used to create a side back panel,

which will be later highlighted with hand-sewn beading and hot-fix crystal application.

1 Cut the shrink magic and fabric to the same size, remembering to allow for
shrinkage of up to 30%.

2 Place the shrink magic on the wrong side of the fabric. Sew the two together
using straight stitching, meandering free-motion stitching or various open fancy
stitches. The spaces between the stitches will result in different effects. You could
try parallel lines, intersecting lines, grids or stippling.

3 Place the shrink side facing up on the ironing board. Hold a pre-heated steam
iron about 3 cm above your stitching and apply steam to all areas. Watch as your
fabric transforms.

Shrink magic behind white cotton Random stitching with straight lines Steam iron held above fabric Finished fabric effect
(SWo/SL2.5)
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Direct digital printing

Direct digital printing (DDP) can be carried out at home on A4-sized pre-treated
fabrics such as cotton, silk or silk organza. End-uses for this type of application include:
* apparel: T-shirts, rolls of fabric used for pyjamas, bags and dress fabrics

* furnishings: cushions, quilts

* textile arts: printing on art canvas with pigment dyes

* non-apparel: advertising and promotional banners.

In this waspie, DDP has been used to set the theme of the design. An image has
been drawn and scanned, and then placed into an A4 document for printing. The print
was given 16 hours to dry and then heat-set with an iron. The pattern for the centre
front waspie was then cut to form the middle panel. Embroidery and hand beading

will enhance the print.

Computer screen capturing . .
<can and DDP Constructing the waspie

1 Cut pattern piece centre front
(1) on the fold from main fabric,
Shapewell and lining.

2 Cut pairs of each pattern piece
2,3,4 and 5 from main fabric,
Shapewell and lining.

3 Lay your design pieces onto the
main fabric (shrink fabric panels

and digital printed fabric) and cut
to required pattern shape. Connecting main fabric to Shapewell

4  Place the Shapewell directly under
your main fabric design and sew
both fabrics as if they were one
layer. Steps 5-9 should all have
a 1.5cm seam allowance using
SWO0/SL2.5.

5  Connect centre front (1) to middle
front (2) with a seam.

6  Connect middle front (2) to side
front (3) with a seam.

7  Connect side front (3) to side back
(4) with a seam.

8  Connect side back (4) to back (5)

with a seam.

Sewing bias tape or ribbon in 9

) Connect the lining fabric in the
place for boning channels

same manner using steps 5-8.

10  On the lining, sew 12 mm bias tape
or ribbon over seams ready to use
for boning casing. This can be done

on the lining or the main fabric,
depending on your design features.  Cutting boning strips 4 cm shorter than the waspie depth
11 Cut boning 4 cm smaller than the

finished waspie depth to allow for
top and bottom seam connection.

Inserting boning into ribbon
channels on lining
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12

13

14

15

16
17

18
19

If boning is too close to the top
and bottom seams it will abrade the
seam allowance.

Using a nail file or sand paper,
round off the edges of the boning
and insert the boning into the
ribbon channel.

Trim the main fabric and lining so
that the shapes align. other perfecty
Place right sides of corset and
lining together, placing elastic loops
in between the main fabric and
lining fabric. Using 1.5 cm seam
allowances, sew the loop tape into
the seam.

Turn right sides out to reveal loops
from back edges ready for lacing.

Main fabric design and lining trimmed to match each Loop tape

Trim corset a final time. Back edges finished and ready for looping Sew bias tape in place

Attach bias tape to top and bottom

seams and sew in place to finish top

and bottom edges, using the folded heat-set edge as a guide for stitching. Turn
the bias tape over the top edge of the corset and pin down to the other side. This
binds the raw edges and is known as the ‘sandwich’ method of corsetry.

Hand or machine stich bias in place.

Lace up your corset with ribbon or shoelaces. You can also use cord or crocheted
yarns for a decorative feature.

Supporting documentation

To construct your waspie, you will use several different manipulations of fabrics, yarns

or fibres to add visual appeal to your design.

1

3

Select three fabric manipulations and outline the steps you took to create your
surface design. Take pictures of important steps in the development of your
manipulation and record them in your supporting documentation. Take a picture
of your final design panels before they are connected.

Analyse the three textile manipulations you chose for your waspie using the
elements and principles of design and the basis for analysis of design:

Elements of design:

* line and direction * texture

* shape and size * colour and value
Principles of design:

* proportion * emphasis

*  balance * contrast and harmony
* rhythm *  unity

Justify your end-use application according to your required design or theme.

Complete 11.16 to record the method for each technique included in your waspie.

Complete a method sheet for each technique and submit with your supporting

documentation for marking.

ISBN 9780170210713

Completed waspie by
Christine Castle

11.16 Methods in the waspie
project
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Marking guidelines

Criteria Marks

- Utilises appropriate techniques in the construction and completes the 16-20
item to a high standard of manufacture

- Completes item reflecting efficient time management

- Accurately describes the elements and principles of design and uses them
in a variety of applications

- Provides thorough details of manufacturing processes used in the waspie

- Shows proficiency in most areas of manufacture in relation to the 10-15
construction

- Completes item but requires further attention to some finishing details

- |dentifies most of the elements and principles of design and uses them in
a variety of applications

- Provides details of manufacturing processes used in the waspie

- Little proficiency is shown in the manufacture of the item to an 6-9
appropriate standard

- Item shows incomplete sections, appears rushed with little evidence of
time management

- Briefly describes the elements and principles of design and uses them in a
variety of applications

- Provides basic detail of manufacturing processes used in the waspie

- Elementary proficiency only is shown in the manufacture of the item 0-5
- Item incomplete, reflecting poor time management
- Lists some of the elements and principles of design

- Lists the manufacturing processes used in the waspie

© Simplicity Patterns Australia (www.simp.com.au): Supplier of paper patterns.
© Lincraft (www.lincraftcom.au): Supplier of fabrics, haberdashery and paper patterns.
©

Spotlight (www.spotlightcom.au): Supplier of fabrics, haberdashery and paper
patterns.

®

Tessuti (www.tessuticom.au): Supplier of fabrics, haberdashery and paper patterns.

®

Metro Fabrics (www.metrofabrics.com.au): Fabric supplier and corsetry specialist.

© The Thread Studio (www.thethreadstudio.com): Supplier of bleach pens.
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course

Area of study: Australian Textile, Clothing,
Footwear and Allied Industries

The following chapters will extend your knowledge of the Australian textile industry and the
issues affecting the industry. An understanding of the textile industry will allow you to make
informed decisions as a consumer of textile goods. You will also gain an understanding and
knowledge of training and career opportunities in the industry.

Refer to the Board of Studies website for the Course Objectives, Outcomes and Content:

www.boardofstudies.nsw.edu.au.

Chapter 12 History of textiles and the ATCFAI 188

Chapter 13 Quality of textiles 203

Chapter 14 Value of textiles 211




'The beginnings of textile production go back to the New Stone Age and archaeologists
believe that human beings made textile items before they were able to write. The early
processes of textile manufacturing were created by hand, using very basic equipment.
'The first sewing needles were made of bones or animal horns and the first thread was
made of animal sinew. Iron needles were invented in the 14th century. The first eyed
needles appeared in the 15th century.

'The textile technology itself did not actually begin to develop until the invention of
the spinning machine and mechanical loom in the 18th century. Textile manufacturing

was a springboard for the industrial revolution.

The industrial

revolution video
(www.youtube.com/
watch?v=3Efq-
aNBkvc&feature=related)

Watch the video clip about the industrial revolution and answer the following questions.
1 Outline the development of the textile industry during the industrial revolution,
2 Describe the working conditions for children in the textile industry during the industrial

revolution.

In 1733, Englishman John Kay invented the flying shuttle, which revolutionised
the woollen and cotton industries by increasing their output considerably. This led
to an increased need for yarn production, and in 1764 James Hargreaves invented
the spinning jenny. The spinning jenny allowed 16 or more yarns to be spun
simultaneously by one person.

In 1769, Richard Arkwright invented a spinning frame powered by a water wheel.
It was known as the water frame. This machine was the first powered, automatic
textile machine. The spinning frame produced a stronger yarn than previous spinning
equipment did. The water wheel changed the textile industry from a cottage industry
to a factory industry. Arkwright went on to build his first textile mill in 1774 in
Cromford, England.

Richard Arkwright

Spinning jenny
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Edmund Cartwright invented the first power weaving loom in 1787. It improved
the commercial success of weaving because Cartwright’s loom had greater productivity
than a manually operated one. The loom produced only plain weave. Cartwright
incorporated new features including a let-off motion, warp and weft stop motions,
and the ability to size the warp while the loom was working. Over the next 10 years
Cartwright continued to develop new features to improve the output of the weaving
loom. He also invented the first manually operated wool-combing machine in 1792.

Eli Whitney invented the cotton gin in 1794. Whitney’s machine consisted of a
drum with fine, hook-shaped wires projecting from it. These hooks held the seeds back
while the cotton lint was pulled away. The cotton gin could do the day’s work of several
men in one hour.

Cotton gin

John Macarthur arrlved in Sydney in 1796 and believed the land around Sydney
could be used to produce high-quality wool. He imported Spanish merinos and began
breeding to improve the quality of the fleece. By 1825, England was allowing wool
from Australia to be imported duty-free. This made Australian wool desirable as it had
a price advantage over other countries. The Australian wool industry flourished.

During the 19th century, textile equipment was the main area of innovation for
the textile industry. In 1801, Joseph Jacquard developed the jacquard loom, which
was the first loom to produce tapestry fabrics. The mechanism in the jacquard loom
was controlled by patterns of holes in a string of cards. Silk weavers, who feared they
would be deprived of their livelihood due to the labour-saving loom, fiercely opposed

iStockphoto

Jacquard’s invention.
In 1828, John Thorpe patented the first system of ring spinning. This system of

. e . . Jacquard loom
continuous spinning is still used in the cotton industry today.

. e — - -— S ———

M LT ,ml_:

= Ring spinning

iStockphoto

The first sewing machine was patented in 1846. In 1851, Isaac M. Singer patented
an improved version. Singer built the first sewing machine where the needle moved
up and down rather than side-to-side, and the needle was powered by a foot treadle.
'The development of practical sewing machines contributed to the growth of the ready-
made clothing industry in the late 19th and early 20th centuries.
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In 1856, William Perkin discovered the first synthetic dye. Up until this time all
dyes had come from natural sources such as plants. Natural dyes tended to be light in
hue and often faded quickly. Perkin originally named his dye Tyrian Purple, but it later
became commonly known as mauve. He also developed other dyes, including Aniline
Red (1859), Aniline Black (1863), and Alkalate Magenta (1864). In the late 1860s,
Britannia Violet and Perkin’s Green were added to the line.

In 1864, William Cotton patented the first flatbed weft knitting machine. The
machine was powered using a steam engine. For the first time, large-scale factory
production of fully fashioned garments was possible in the textile industry.

The first synthetic fibre was produced in France in 1884. It was named Chardonnet
silk after its inventor, Count Hilaire de Chardonnet. Chardonnet started with mulberry
leaves, which he turned into a cellulose pulp with nitric and sulfuric acids and stretched

into fibres. The original fibre was highly flammable. By 1889 he had developed rayon.
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During the 20th century, new textile materials and processes were the main area of
innovation for the textile industry. By the end of the century, textile manufacturers
could design and develop fibres, yarns, fabrics and fabric finishes for specific end-uses.

In 1901, Edmund Thiele in Germany patented the stretch spinning of filaments.
This enabled the manufacture of cuprammonium rayon filaments finer than silk by
the company J. P. Bemberg. This improved Bemberg ‘silk’ went into production in
1908. Its early commercial success was mainly due to the flammability disadvantages
of the Chardonnet process. This process is still used today, particularly by Asahi in
Japan where sales of artificial silk and medical disposable fabrics provide a worthwhile
income. However, the relatively high costs associated with the need to use cotton
cellulose and copper salts prevented the silk from reaching the large-scale manufacture
achieved by the viscose rayon process. Most producers had abandoned the approach by
the outbreak of World War I in 1914.

Acetate was first developed in 1904 by Camille Dreyfus. The outbreak of World
War I postponed the development of acetate continuous filament until 1921, when the
first commercial cellulose acetate yarn was sold for crocheting, braids, novelty threads
and for linings. Acetate fabric, due to its thermoplastic nature, could be permanently
pleated, making it very popular for the clothing industry.

In 1928, a resin fabric finish process was developed to make cotton fabrics wrinkle

Acetate was used during World

War 1 to weatherproof the . . . . . .
canvas-covered wings and Sanforising, another fabric finish, was developed in 1930. This finish was used to pre-

resistant. This was the first fabric finish and the beginning of wash-and-wear clothing.

fuselage of aeroplanes. shrink cotton fabrics.
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Wallace Carothers and his research team developed nylon in 1935 for the DuPont
company. Rayon and acetate had been derived from plant cellulose, but nylon was
synthesised completely from petrochemicals. It was the beginning of the development
of synthetic fibres. DuPont began commercial production of nylon in 1940. The first
experimental testing used nylon as sewing thread in parachute fabric and in women’s
hosiery. When the United States entered World War II in December 1941, the War
Production Board allocated all production of nylon to be diverted to military use. After
the war, nylon was used in hosiery, carpet and car upholstery.

In 1931, twist—detwist methods of yarn manufacture were developed. Acetate
fibres were spun into a springy spiral. The new yarn no longer possessed the gloss and
smoothness of synthetic silk, but was as soft and warm as wool. In 1947, the same
process was applied to nylon. The new yarn was called Helanca. The higher elasticity

of the yarn meant fewer stocking sizes needed to be produced. It could also be dyed in
more brilliant and glossy colours. 1940 saw the first sales of

Commercial manufacture of acrylic began in 1950. It was first used for outdoor nylon hosiery
end-uses, but today it is used mainly for apparel or carpet. Shuttleless weaving looms
were developed in Switzerland in 1950. This loom used a flying projectile to insert the
weft. This invention significantly increased the production rate for woven fabrics.

DuPont started to manufacture polyester fibres in 1953. Polyester is made from
chemical substances found mainly in petroleum and is manufactured in fibres, films
and plastics. Polyester was advertised as the miracle fibre that could be worn for 68
days straight without ironing and still look presentable!

In 1956, DuPont began commercial manufacture of the first man-made, synthetic
elastomeric fibre. It could stretch at least 100% and return to its original size. It
replaced rubber in its use in women’s underwear.

From the early 1950s, the CSIRO in Australia has been involved in wool-to-textile
research. The aim is to improve any technological weaknesses in the manufacturing

process and to improve the marketability of the wool end-products to the consumer. Polyester shirt
'The CSIRO has developed many innovations to improve the processing of wool,
including the self-twist spinning machine, moth-proof and shrink-proof wool, and
Si-Ro-Set to give permanent creases and pleats.
To allow natural fibres to compete with the newly manufactured fibres in the mid-
20th century, there needed to be a reduction in manufacturing costs. Open-ended
spinning machines were developed in 1965. They were used for the manufacture
of short-fibre yarn, especially from cotton. These spinning machines increased
productivity and reduced manufacturing costs. 12.1 Development of the
'The early 1970s saw an increase in consumer protection demands. One of the textile industry
demands was for flammability standards on children’s sleepwear. In the United
States, the manufactured fibre industry spent $20 million on flammability research
and development in 1972 and 1973, and manufactured fibre fabrics became the
predominant choice for this market.
Microfibres were introduced in 1986. Microfibres are a modification of polyester
and possess extremely fine filaments while maintaining all of the strength, uniformity
and processing characteristics expected by textile manufacturers and consumers.
Tencel, the trademark for lyocell, was first produced in the United States in 1993.
It is an environmentally friendly fibre created from the wood pulp of trees. It is
processed using a solvent spinning technique in which the dissolving agent is recycled,
reducing environment effluents.
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Textile manufacturing has changed significantly over the
last three centuries. The manufacture of 1kg of yarn would
have taken 110 hours by hand-spinning wheel, 60 hours by
the manually operated spinning jenny, 9 hours by the later
mechanised versions of the jenny, compared with about 36
minutes on a modern spinning machine. Similarly, 100 m of
cloth would have taken 500 hours by hand-loom or 100 hours
by fly-shuttle, compared with less than one hour on the latest
weaving machines.

Today, clothing and textiles account for about 10% of world
exports. More than a quarter of the world’s textile production

occurs in China. There has been a significant growth in the
Modern texil factory use of synthetic fibres, especially polyester, but the production of natural fibres has
remained static. Employment in the industry is reducing due to the use of new
technologies that have resulted in improved productivity.

Major issues in the industry relate to the need to reduce the negative impact of

the industry on the environment. Areas of concern include growing cotton, water and

12.2 Textiles in the electricity consumption for textile processing, and textile waste. Social issues include
21stcentury the poor working conditions for low-paid workers in developing countries.

12.3 The textiles industry . s . .

over time In the future there will be greater competition in the industry as the skill levels and

investment in developing countries increases. Prices will then be reduced. Innovations
will continue to ensure there are new manufacturing technologies to reduce production
costs. The development of smart and intelligent textiles will continue to grow and there
will be an increased consumer demand for environmentally friendly products.

As textile products become more innovative we need greater consumer education.
Users need to understand which products are best suited for a specific end-use and
how best to care for the products to ensure a long life.

Chapter 19 focuses on innovations in the 21st century in the textile industry.

Extend your knowledge 12.2

Watch some of the video clips about future textiles and discuss future directions in the textile
® industry.
Future textiles film clips

(www.futuretextiles.dk/
film-clips)

Extend your knowledge 12.3

Visit Fashion Source (www.fashionsource.com.au) and Textile Source (www.textilesource.com.au) to
gain access to the latest in textile and fashion news for the ATCFAl and the international industry.
1 Select two ATCFAI articles and write a report.

2 Select one international article and discuss the impact on the industry.

3 Share your findings with the class. This will allow you to gain a greater understanding of the
textile industry in the 21st century.

192 Nelson Textiles and Design ISBN 9780170210713



= EET T
Textiles have been an integral part of everyday life since the New Stone Age. Due to 12.4 Digital textile diary
their diversity, textiles perform many functions or roles in our lives. Textiles come in 12.5 The Australian Textile,

Clothing, Footwear and Allied

many different forms: from natural to synthetic, woven or knitted, dyed or printed. Industries (ATCFAD

Textiles have different meanings in different cultures and can be used for protection,
modesty, adornment and decoration.

Shutterstock.com

Textiles used for protection

Sectors

'The ATCFAI comprises a broad range of activities, including the processing of natural
fibres, production of synthetic fibres and manufacturing these natural and synthetic fibres
into textiles. It also includes the manufacture of finished products, such as clothing and
footwear, and the delivery of services, such as laundry and dry-cleaning. The activities
within the ATCFALI are grouped into sectors, which define the related production
techniques or products, and various allied manufacturing activities and services.

In recent years, the ATCFALI has increased its emphasis on high-value, capital-
intensive and niche products, and decreased its emphasis on labour-intensive,

standardised products. This new focus has led to an increase in non-manufacturing Resources on the ATCFAI —
textile sector

TEXD11AD120045

NelsonNet

employment in the broader industry, particularly in the design, marketing, wholesale
and logistics areas.
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The sectors of the ATCFAI

Textile production
Includes spinning, weaving, knitting,
hosiery and carpet, cotton ginning
and early-stage wool processing.

The Australian Textile,
Clothing, Footwear

Clothing
Includes headwear, clothing
production and leather goods
production.

and Allied Industries
(ATCFAI)

Footwear
Includes footwear repair and
footwear production.

Training and career opportunities

'The ATCFAI is a diverse industry with many different training and career
opportunities. Careers in the industry usually start at a production worker level but you
can end up owning your own business. There are many opportunities in the industry to
be trained and you will be able to use the skills anywhere in the world.

: Extend your knowledge 12.4

=

12.6 Career and
training opportunities

Career advice —

fashion industry
(www.youtube.com/watch?v=
SLtD68JXLKA&feature=related)

Career advice — textile designer
(www.youtube.com/watch?v=
hiToBvilEJs)

Career advice —

fashion publicist
(www.youtube.com/watch?v=
9q3DzKYb6qY&feature=related)

Career advice — pattern maker
(www.youtube.com/watch?v=
PQQ3sRXPn7Q)

194 Nelson Textiles and Design

Watch the video clips about careers in the textile industry and answer the following questions.
1 What are the personal qualities required to work in the textile industry?

2 Identify training that can be undertaken in the textile industry.

Issues affecting the industry
Environmental sustainability

Environmental sustainability is the ability to maintain the qualities that are valued in

the physical environment. Most people want to sustain (or maintain):

* capabilities that the natural environment has to maintain the living conditions for
people and other species (such as clean water, clean air and a suitable climate)

* aspects of the environment that produce renewable resources such as water, timber
and solar energy

* the functioning of society, despite non-renewable resource depletion

* quality of life for all people and the livableness and beauty of the environment.
Sustainability issues arise wherever there is a risk of irreversible loss of objects or

qualities of the environment that people value.
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Current and future sustainability
challenges in the textile industry

Travelling Textiles Report

PREPARED BY EMER DIVINEY AND SERENA LILLYWHITE AT THE
BROTHERHOOD OF ST LAURENCE.

For the garment industry to achieve more responsible business practices, the key sustain-

ability challenges include:

12.7 Environmental o
sustainability

196 Nelson Textiles and Design

Costs of sustainable production — Current limited production volumes for small
and medium enterprises do not support affordable sustainable fashion.

Managing relationships — Increased outsourcing, subcontracting and use of
intermediaries make it harder to uphold responsible business practices throughout
the supply chain.

Consumer and fashion trends — The increasing number of fashion items (on-
trend and low-cost) that are purchased and soon discarded add to the industry’s
environmental impact.

Working conditions — Poor working conditions exist throughout the supply chain,
in fibre cultivation, outwork in Australia and overseas, and factories in low-wage
countries. Workers” health and livelihoods may be at risk.

Energy and water consumption — The production of raw materials, yarn, textiles,
and garments are water and energy intensive.

Chemical and pesticide use — Intensive use of chemicals in the growing of cotton
and wool and the production and processing of yarn and textiles impacts on the
health of workers and consumers.

Environmental degradation — The environment may be damaged by land clearing,
over-grazing, and poor farming practices in fibre cultivation; and contaminated
by pest and disease controls used in farming and by untreated effluents and air
pollution from the textile production processes.

Animal welfare — Animals may be subject to inhumane treatment in farming
practices such as mulesing.

Washing and care — Care of garments requires considerable energy and water, and
may release washing detergent phosphates into local waterways, or may involve
toxic chemicals such as those used in dry-cleaning.

End of life management and textile waste — Clothing and textile waste (including
packaging) may end up in landfill or be dumped in developing economies.
Greenhouse gases — Methane and other gases are emitted by animal flatulence,
production and agricultural processes, transport, and textile decomposition in
landfill.

Regulatory frameworks, standards and industry certification — Regulations and
voluntary initiatives are often poorly monitored, but will become increasingly
important to accessing markets and demonstrating responsible production to
discerning consumers.

Source: National Garment Industry Sustainability
Roundtable, Summary Report, January 2010.
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12.8 Work health and safety
12.9 Technological changes

Shutterstock.com

Heavy items should be lifted
correctly to avoid unnecessary
injury.

Work, health and safety

New work health and safety (WHS) laws have replaced the occupational health and

safety (OHS) laws in New South Wales from 1 January 2012. These new laws provide

greater consistency, certainty and clarity, making it easier to understand workplace
health and safety duties. Businesses and volunteer organisations that operate over
several states are now able to initiate nationwide safety policies and procedures.

'The new WHS laws may change the way work health and safety is managed in the
workplace, but the basics of keeping the workplace safe will remain.

'The essentials of keeping the workplace safe include the following.

* Management commitment: Company owners and directors must have up-to-date
knowledge of WHS matters in relation to their business. They need to ensure
appropriate resources and processes are provided to enable hazards to be identified
and risks to be eliminated or minimised.

* Consultation: This must take place between employers and employees on all WHS
matters, including making decisions about any WHS procedures.

* Management of risk: Risks must be managed to ensure they are eliminated or
minimised, so far as is reasonably practicable.

* Training and supervision: All staff must be given training in relevant areas of
workplace safety.

* Reporting safety: Procedures must be in place to report concerns about workplace
safety and have issues thoroughly investigated.

* Return to work and workers’ compensation: All employees have the right to receive
the appropriate treatment and benefits, including assistance in returning to their
normal duties in the event of a workplace injury or illness.

'The major WHS issues for the textile industry relate to manual handling. The
textile industry is labour-intensive and many workers suffer unnecessary injuries, such
as sprains and strains, associated with hazardous manual handling. These injuries
significantly increase costs for employers, but the human costs for injured workers and
their families are far greater.

Other significant WHS risks in the textiles industry include chemical hazards,
noise and hazards associated with plant or equipment, such as electrical, cutting,
slicing, entanglement and crushing issues.

'The benefits of addressing health and safety in the workplace are:

* reduced injuries

* reduced workplace disruptions

* improved productivity

* improved competitiveness

* improved morale

* reduced costs, including workers’ compensation claims, replacement labour, lost
working time, fines and penalties.

Technological changes

Although the techniques of textile and apparel manufacture have not changed
significantly over the centuries, improved technology has increased the speed, diversity
and efficiency with which yarns, fabrics, dyeing, finishing, textiles and footwear are
produced. New technologies have allowed various production stages to become one
continuous process, resulting in higher quality and flexibility and thus a faster response
to changing market conditions. Computer-aided design (CAD), computer-controlled
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cutting systems and computer-aided manufacture (CAM) have
also resulted in reducing labour costs, saving time and reducing
materials used.

Technological changes in the textile industry have led to
changes in employment. The impact of automation in particular
on employment has been significant. The proportion of
operators and unskilled labourers has decreased, while numbers
of technical and management staft have increased. The new
technologies require specialised skills in textile engineering,
design, computer science, maintenance and marketing.

Detailed information on textile technologies and their
impact on the industry can be found in Chapter 19.

Trends and opportunities in the industry
'The ATCFAI accounts for around 3% of the manufacturing industry in Australia.
Approximately 45000 people are currently employed in the ATCFAI although
employment in the ATCFAI has declined by 60% since 1990. Most of the decline can
be attributed to global developments, particularly the increased availability and low

Fashion designer using CAD

price of Asian-produced goods.

Although the ATCFAI has undergone massive restructuring, some companies

in the industry are expanding. These include companies that specialise in design and

fashion, and in niche markets such as technical textiles and industrial footwear.
'The Australian Government has implemented a TCF (textile, clothing and

footwear) Innovation Package to support the industry through to 2014-15.

'The objective of the scheme is to foster the development of a sustainable and

internationally competitive TCF manufacturing industry and TCF design industry

in Australia. The package provides $401 million to support the industry and includes
the following.

+ TCEF Strategic Capability Program: Supplies grants to boost innovative capability
in the industry. Eligible projects include innovation, research and design, accessing
market opportunities, environmentally sustainable and ethical practices.

* Clothing and Household Textile (Building Innovative Capability) Scheme:
Provides grants relating to eligible expenditure that is directly attributable to
research and development activities and product development.

* TCF Small Business Program: Improves the business enterprise culture of
established TCF small businesses. The program is open to companies in the
industry with fewer than 20 employees.

* TCF Post-2005 Strategic Investment Program (SIP) Scheme: Offers building
grants to companies for building expenditure, new plant or equipment.

* TCF Industries Innovation Council: Provides strategic advice on innovation
priorities for the sector to the Minister for Industry and Innovation. The council
promotes and encourages innovation in the TCF industries and builds links with
other organisations.

* National TCF Innovation Network: Supports collaboration between companies,
industry, researchers and educational institutions.
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Textiles, Clothing and Footwear
Industries Innovation Council

strategic road map 2009-2014

2011 Milestones

1 Complete research, consider
recommendations and seek
in principle response from
Minister on a possible TCF
ethical quality mark.

2 Work with industry
associations and the union to
influence the implementation
of climate change policy.

3 Promote and support increased
TCEF research opportunities
for effective industry outcomes,
including through ‘Researchers
in Business’ program and
related opportunities.

4 Identify and select
opportunities to promote TCF
innovation through existing
award schemes and events.

2014 Targets

- High quality

- Unique products
- Brand ambassador
+ Premium price

- Climate change

- Increased sales and uptake

- Recognised by press and awards

5

8

Industry supplier advocate
appointed and supported to get
results.

Finalise industry capability
map and identify capability
vulnerabilities.

Establish a six monthly forum
of industry associations, the
TCF union and the innovation
council with the purpose of
expressing key industry issues
with one voice.

Consider impact and
opportunities of ‘on line’ sales
and potential impacts and

opportunities of the National
Broadband Network on the
TCEF industries.

2014 Outcomes

9 Promote clusters and consortia
in the TCF industries to help
bring ideas to market and build
the commercial strength of
companies.

10 Finalise university and training
capability map. Identify gaps
in industry needs and ways
of strengthening education
linked, innovative research and
propose solutions.

11 Influence government
procurement policy and
practice to support TCF
industry development,
including through applying
Ethical Clothing Australia
principles to imports (as well
as local manufacturers).

‘Brand Australia'— certified, innovative, ethical, green

Innovative products and processes

- Sought after by companies worldwide, increase in new

innovation

- Equal tariff and non-tariff
- Local sales and distribution

- Partners

- Manufacturing capability directory

- Products can be made to saleable standard

- Ability to supply government procurement

200 Nelson Textiles and Design

Global and local competitive specialised niches

Essential and critical manufacturing base
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2014 Targets

2014 Outcomes

- Effective industrial (supply chain) networks
- New business models

- New ways to relate to ultimate customers

Innovative business models

- Investment in skill recognition, education and training
- Attracting new young workers to industry

- Improved wages and conditions

Highly skilled and visionary workforce

- Policy endorsed by industry and government

- Long term policy focused on consistent objectives

- Harmonised between three layers of government

Adaptive and supportive policy and regulatory environment

Pathways:

¢ Create a TCF identity and certification
*  Create industry recognised ‘unified voice’

12.10 Industry trends

* Align government procurement with Australian made and opportunities — TCF
¢ Accelerate commercialisation of Australian research and development Innovation Package

* Improve local and global market access

*  Map the essential industry base

* Enabling emerging businesses

* Improve access to quality education and training

12.11 Industry trends and
opportunities — innovation

Source: TCFIIC, Strategic Road Map, 19 April 2011.

The contribution of textiles to local and global markets

'The TCF industries are facing significant global competition. Successful Australian

manufacturers have generally moved from producing commodity goods to 12.12 The contributions

manufacturing specialised, value-added goods that are differentiated by design or of textiles to local and

innovation.

both opportunities and challenges for the ATCFAL

global markets

12.13 History of textiles and
International developments, such as free trade agreements, continue to present the ATCFAI palm cards

Use the information in this chapter to answer the following questions.

1 Identify an invention in the textile industry over the last three centuries that you

believe has changed the direction of the industry. Justify your answer.

2 Imagine you are writing a magazine article regarding the textile industry in the year

2055. What changes will have taken place over 50 years?

3 Explain the term environmental sustainability. Why is this so important for the

textile industry?

4 Ifyou could have any job in the textile industry, what would it be? Explain why you

have selected this job.
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Fashion Source (www.fashionsource.com.au): Access to the latest in textile and fashion
news for the ATCFAI and the international industry.

Textile Source (www.textilesource.com.au): Access to the latest in textile and fashion
news for the ATCFAI and the international industry.

Cotton Australia (www.cottonaustralia.com.au): The peak body for Australia’s cotton-
growing industry, which aims to foster a sustainable Australian cotton industry that
is valued for its environmental, economic and social contribution.

‘The Hub of Responsible Business Practice in Australia (www.thehub.ethics.orgau):
Funded by the federal government, this website has been designed as a consolidated
space for engagement, interaction and connectivity to help build communities of
responsible business practice in Australia.

WorkCover NSW (www.workcover.nsw.gov.au): WorkCover administers work health
and safety, injury management, return to work and workers compensation laws and
manage the workers compensation system.

Department of Innovation, Science, Research and Tertiary Education
(www.innovation.gov.au): Up-to-date innovation on Government initiatives in

relation to the ATCFAL

My Future (www.myfuture.edu.au): Australia’s career information service, with
information on careers in the ATCFAL

International Fashion Schools (www.international-fashion-schools.com): A website for
information on international fashion schools.

Design Futurist (www.designfuturistcom): A design studio that creates innovative and
sustainable clothes and accessories, from concept to completion, for the increasing
number of modern brands choosing to go green.
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relating to a textile component, item or product. Overall total product quality is
essential for a textile to remain competitive and successful in the global marketplace.
When assessing total product quality it is often useful to break down areas and assess
each component separately to evaluate the total attributes o<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>