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Get the most from this book

Everyone has to decide their own revision strategy, but it is essential to review your work, learn key facts and test your understanding. These Revision Notes will help you to do that in a planned way, topic by topic. You can check your progress by ticking off each section as you revise.

Track your progress

Use the revision planner on pages 4–7 to plan your revision, topic by topic. Make a note when you have:


•  revised and understood a topic

•  tested yourself

•  practised exam questions and gone online to check your answers and complete the quick quizzes.



You can also keep track of your revision by noting each topic heading in the book. You may find it helpful to add your own notes as you work through each topic.

Features to help you succeed
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Exam tips

Expert tips are given throughout the book to help you polish your exam technique in order to maximise your chances in the exam.
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Typical mistakes

The authors identify the typical mistakes candidates make and explain how you can avoid them.
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Now test yourself

These short, knowledge-based questions provide the first step in testing your learning. Answers are online.
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Definitions and key words

Key terms from the specification are highlighted in bold throughout the book.
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Exam practice

Practice exam questions are provided at the end of each part. Use them to consolidate your revision and practise your exam skills. Answers are online.
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Online

Go online to try out the extra quick quizzes at www.hoddereducation.co.uk/myrevisionnotes

[image: ]




My revision planner

Part 1 Technical principles

1.1 Materials and their applications

Materials and applications

Classification of materials

Methods for investigating and testing materials

1.2 Performance characteristics of materials

Performance characteristics of fibres

Performance characteristics of yarns

Performance characteristics of woven fabrics

Performance characteristics of knitted fabrics

Performance characteristics of non-woven fabrics

Smart materials

Technical textiles

Performance characteristics of fabrics

1.3 Methods of joining and use of components

Seams

Threads

Fusible fleece

Use of fastenings

Trims

Components and their appropriateness for a range of products

Interfacings, underlinings, linings and interlinings

1.4 The use of finishes

Fabric finishes

Mechanical finishes

Chemical finishes

Laminating as a finishing process

1.5 Enhancement of materials

Surface decoration – dyeing

Surface decoration – printing

Embroidery

Quilting

1.6 Modern industrial and commercial practice

Scales of production

Use of computer systems

Sub-assembly

Global production (A-level only)

1.7 Digital design and manufacture

Computer-aided design (CAD)

Computer-aided manufacturing (CAM)

Virtual modelling (A-level only)

Electronic data interchange (A-level only)

Production, planning and control (PPC) networking (A-level only)

1.8 The requirements of textile and fashion design and development

Product development and improvement

Inclusive design

1.9 Health and safety

Safe working practices

Safety in products and services to the customer

1.10 Protecting design and intellectual property (A-level only)

Copyright and design rights

Registered designs and patents

Trademarks and logos

1.11 Design for manufacture, maintenance, disposal and repair

Manufacture, repair, maintenance and disposal

Care and maintenance of products

1.12 Feasibility studies (A-level only)

Producing and testing prototypes

Product scale and dimensions

1.13 Enterprise and marketing in the development of products

Enterprise and marketing

Fashion cycles (A-level only)

1.14 Design communication

Report writing

Graphs, tables and charts

2D/3D sketching

Dimensioning and details for manufacture

Exam practice

Part 2 Designing and making principles

2.1 Design methods and processes

Iterative design process

2.2 Design theory

Design influences

Design styles and movements

Designers and their work

2.3 How technology and cultural changes can impact the work of designers

Socio-economic influences

Major developments in fashion design and manufacture

Major developments in technology

Product life cycle (A-level only)

Social, moral and ethical issues (A-level only)

2.4 Design processes

Stages of a design process

Prototype development

The iterative design process (A-level only)

2.5 Critical analysis and evaluation

How to critically analyse and evaluate

Testing and evaluating products in commercial contexts

Use of third-party feedback in the testing and evaluation process

2.6 Selecting appropriate tools, equipment and processes

Good and safe working practices

2.7 Accuracy in design and manufacture

Tolerances

Measuring and marking out

Accuracy in manufacturing

2.8 Responsible design

Environmental issues

Conservation of energy and resources

2.9 Design for manufacture and project management

Planning for accuracy and efficiency

Quality assurance (A-level only)

Quality control

2.10 National and international standards in product design (A-level only)

Garment labelling

British Standards Institute

International Organization for Standardization

Packaging directives

Exam practice

Success in the examination

AS-level

A-level

Sample examination questions

Glossary

Answers and quick quizzes online at

www.hoddereducation.co.uk/myrevisionnotes


Picture credits

All photos that have not been listed below have been kindly supplied by the author team.

Fig.1.2.3 © bennnn/stock.adobe.com; Fig.1.2.23 © Dontree/Shutterstock.com; Fig.1.3.7 © VPales/stock.adobe.com; Fig.1.4.2 © Sympatex; Fig.1.5.1 © Sirikorn Techatraibhop/Alamy Stock Photo; Fig.1.6.1 © Kadmy/stock.adobe.com; Fig.1.7.2 © Assyst Bullmer; Fig.1.7.4 © Teich/Agencja Fotograficzna Caro/Alamy Stock Photo; Fig.1.10.1 © bepsphoto/stock.adobe.com; Fig.1.11.2 © Martin Lee/Alamy Stock Photo; Figs.1.12.1, 1.12.2 & 1.13.1 supplied by Denise Davies; Fig.1.13.2 © Everett Collection Historical/Alamy Stock Photo; Fig.1.13.3 © Ulia Koltyrina/Stock.adobe.com; Fig.1.13.4 © Peter Atkins/Stock.adobe.com; Fig.1.13.5 © Armen Gharibyan/Alamy Stock Photo; Fig.1.14.1 supplied by Denise Davies; Fig.1.14.10 © oliver leedham/Alamy Stock Photo; page 97 © Liaurinko/stock.adobe.com; Fig.2.1.2 supplied by Amanda Dick; Fig.2.2.1 © Anton Oparin/123RF; Fig.2.2.2 © Photo Researchers/Science History Images/Alamy Stock Photo; Fig.2.2.3 © Christopher Stewart/Alamy Stock Photo; Fig.2.2.4 © Ukartpics/Alamy Stock Photo; Fig.2.2.5 © parkerphotography / Alamy Stock Photo; Fig.2.2.6 © Eileen Tweedy/REX/Shutterstock; Fig.2.2.7 © Lesia Pavlenko/123RF; Fig.2.2.8 © Chicago History Museum/Archive Photos/Getty Images; Fig.2.3.1 © Chronicle/Alamy Stock Photo; Fig.2.3.2 © Tomokoasano/123RF; Fig.2.3.3 © Vitaly tiagunov/stock.adobe.com; Fig.2.3.4 © Douglas Pollard/Conde Nast Collection/Getty Images; Fig.2.3.5 © By Archivist/Stock.adobe.com; Fig.2.3.6 © Pictorial Press/Pictorial Press Ltd/Alamy Stock Photo; Fig.2.3.7 © George Chinsee/Thomas Iannaccone/Penske Media/REX/Shutterstock; Fig.2.3.8 © Iamnee/Adobe.stock.com; Fig.2.3.9 © Fairtrade International; Fig.2.4.3 supplied by Amanda Dick; Fig.2.5.1 © xPACIFICA/Alamy Stock Photo; Fig.2.9.1 © Elenovsky/Shutterstock.com; Fig.2.9.2 © Harris Tweed Authority, www.harristweed.org; Fig.2.9.3 © Global Organic Textile Standard; Fig.2.10.1 © MigrenArt/stock.adobe.com; Fig.2.10.2 © Adrian davies/Alamy Stock Photo


Part 1 Technical principles

1.1 Materials and their applications

Materials and applications

Choosing the right textile materials for products is complex because of the interplay between fibre, yarn, construction method and finishing processes.

The final choice of fabric will mostly be influenced by product function and the material’s physical and aesthetic properties.


[image: ]

Key terms

Fibre: a fine, hair-like thread.

Yarn: a long continuous length of twisted (spun) fibres used in the construction of woven and knitted fabrics.

Finishing process: an additional process to improve the appearance and/ or performance of a fabric.

Aesthetics: the beauty or tastefulness of the look of a product, and how attractive it is to the consumer.

[image: ]



Physical properties and working characteristics of textile materials


•  Tensile strength: the ability to resist breaking under tension.

•  Abrasion resistance: the ability to resist surface wear caused by rubbing contact with another material.

•  Elasticity (crease resistance): the ability to be deformed and then return to the original shape when the force is removed.

•  Absorbency: the ability to absorb and retain liquid.

•  Easy-care: the ability to maintain optimum appearance with the minimum of effort when laundering.

•  Colour fastness: the ability to retain dye during the manufacturing process and when washed or exposed to sunlight.

•  Electrostatic charge: the ability for static electricity to develop in fibres under exceptionally dry conditions.

•  Thermal insulation: the ability to trap air, preventing the transfer of heat through the material.

•  Corrosive solvent resistance: the ability to withstand attack and decay from substances such as chlorine bleach.

•  Microorganism and insect resistance: the ability to withstand attack and decay from organisms such as bacteria and moths.

•  Flammability: the ability to burn or ignite, causing fire or combustion.

•  Thermoplasticity: the ability to become pliable and mouldable when heated, enabling textures and creases to be set and retained once cooled.

•  Formability: the ability to manipulate and deform fabrics without damaging them.
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Exam tip

It is important to remember that the properties of textile materials vary depending on the fibres used and the way the fabric is constructed and finished. Ensure each of these factors is considered in relation to the product and its users when answering product analysis questions.
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Aesthetic properties of textile materials


•  Handle: evaluates how a fabric behaves, performs or feels when touched.

•  Drape: the term used to describe the way a fabric hangs under its own weight.

•  Lustre: refers to a textile material’s ability to reflect light from its surface so it appears glossy.



Classification of materials

All textile fibres are made from long-chain molecules (polymers). The main sources of fibres are natural cellulose, natural protein, manufactured (regenerated) and synthetic fibres. The combination of atoms in the polymers varies for each type of fibre, resulting in fibres from each classification having different properties.
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Key terms

Polymer: a long chain of molecules made up of fibre-forming atoms that are linked together.

Regenerated fibre: a fibre made from natural cellulose that has been chemically modified.

Synthetic fibre: a fibre made entirely from synthetic polymers based on petrochemicals.
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Material classification knowledge is needed so that the most appropriate material is selected for specific applications. Within some classifications a more in-depth knowledge of fibres is required at A-level.
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Key terms

Natural fibre: a fibre that comes from a natural cellulose (plant) or protein (animal) source.

Smart material: a material that is able to react to external stimuli or changes in its environment without human intervention.

Modern material: a material that has been developed through the invention of new or improved processes.

Microfibre: an extremely fine synthetic fibre.

Microencapsulated fibre: a microfibre that has tiny capsules containing health or cosmetic chemicals embedded into its hollow centre.

Nano-fibre: an extremely lightweight strong fibre that is less than one micron in diameter.
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Exam tip

You should know the classification of the fibres listed in this chapter and be able to sort fibres into their correct classification.
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Typical mistake

Modern materials are not smart materials! Don’t confuse the two.
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Methods for investigating and testing materials

Material testing

Material testing is used to help select the most appropriate fabric for a product. When setting up tests the process and parameters must be consistently fair.

Simple workshop tests

Flammability


•  Use precisely cut fabric samples and paper fuses.

•  Light the fuse and use a stopwatch to time how long it takes for the flame to reach the wire marker.

•  Record the time and other predetermined observations such as what happens when the flame comes into contact with the fabric.
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Crease resistance


•  The fabric is folded in half and placed between pieces of paper under the weight.

•  After placing the fabric sample on the measuring block as shown in Figure 1.1.8, leave it to recover for five minutes then calculate the distance between its two ends on the horizontal scale.

•  Record the result and repeat with other fabrics being tested.
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Shrink resistance


•  Sew coloured cross-stitches or use a permanent pen to mark an exact 10 cm square.

•  Retain a control sample and wash the remaining samples at different temperatures and levels of washing machine agitation.

•  Dry and iron the samples.

•  Work out the percentage shrinkage, for example:


[image: ]





[image: ]

Key term

Control: a sample that is untreated or unchanged.
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Colour fastness

The most important factors affecting colour fastness are washing and exposure to sunlight.


•  Workshop tests can replicate industrial tests for wash fastness. Samples are sewn onto white fabric and washed for a predetermined time at an agreed temperature. The dried samples are compared to a control sample and the white fabric is checked for staining.

•  Reliable workshop testing for light fastness in fabrics is impossible. A prolonged period of time is needed and light intensity cannot be controlled in the same way as in a laboratory.
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Strength

A test for fabric strength is also difficult to replicate in a workshop. It is impossible to achieve the large forces needed to break a fabric using basic tools and equipment. However, some observations can be recorded using a simple test.


•  Prepare same-sized samples.

•  Make a small cut at the warp, weft and bias edges.

•  Tear the samples along the cut to see which tears easily and which fabric requires more force.



Pilling

Pilling is the formation of little balls of fibres (pills) on the surface of a fabric as a result of wear and friction. It occurs when weak fibres from blended staple yarns are pushed out and held on the surface by the stronger fibres. A simple abrasion test can be done to assess pilling.


•  Fabric samples are stapled onto a wooden block.

•  Glass paper is stapled onto a smaller wooden block.

•  The glass paper block is rubbed over the surface of the fabric to simulate wear.

•  The number of passes required for pills to start forming on the surface of the fabric is recorded.
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Industrial tests (A-level only)

Industrial tests are an important way of ensuring a product complies with the designer’s specifications, and include the manufacturer’s quality control checks and quality assurance standards. For example, a product displaying a BSI Kitemark (see Chapter 1.9, page 76) gives an assurance to consumers that the product is safe and meets agreed product performance codes.

Industrial tests are usually carried out in laboratories in controlled conditions using specialist-testing machinery and standardised test pieces of materials.


[image: ]

Key terms

Quality control (QC): checking the product during the production run to test it against the specification.

Quality assurance (QA): the planning of procedures and policies that ensure good-quality products.

Performance codes: the technical requirements for a product, material or process to be fit for its intended purpose.
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Flammability

Industrial test 1: minimum flame application time to cause ignition


•  The prepared fabric sample is held vertically in a metal frame.

•  A small flame from a Bunsen burner is applied for two seconds, then three, four, six, eight and ten seconds until it catches fire.

•  The test is complete if the fabric burns for more than one second.

•  The time and any other predetermined observations are recorded.



Industrial test 2: flame spread and flame behaviour


•  This test is used on fabrics that have low flammability.

•  A small flame is applied to a prepared fabric sample and removed after ten seconds.

•  The duration of the flame and afterglow are timed and any debris is recorded.

•  The size of the hole burned into the fabric is measured and recorded.



Industrial test 3: rate of flame spread


•  A large sample of fabric is placed in a metal frame.

•  Cotton trip threads, attached to timers, are placed horizontally.

•  A small flame is applied and then removed after ten seconds.

•  As each cotton trip thread is burnt through, its timer will stop, showing the burn distance and allowing the burning rate to be calculated.



Crease resistance


•  Standard test pieces are cut from wrinkle-free fabric.

•  Samples are kept in standard room conditions to ensure the fabric temperature and humidity is identical.

•  A sample is folded in half and compressed under a load for a specified time.

•  The load is removed and one end of the creased sample is clamped onto the instrument. The other end is allowed to fall free.

•  The dial of the instrument is rotated to keep the free edge of the sample in line with the knife edge.

•  At the end of the time allowed for recovery, the recovery angle is recorded from the engraved scale.

•  The larger the angle of recovery the better the crease resistance.
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Shrink resistance


•  The fabric sample is overlocked to prevent fraying.

•  Permanent ink is used to mark precise reference points on the fabric.

•  The prepared fabric samples are washed with pieces of polyester fabric to replicate a normal wash load.

•  The samples are dried using all available options.

•  If the results of re-measuring between the reference points show a change has occurred, the formula used in the workshop test is applied to calculate the percentage change.

•  Fabric shrinkage is shown as a negative percentage. Fabric stretch, as a result of the test, is shown as a positive percentage.




[image: ]


Colour fastness

Industrial test 1: wash fastness


•  Samples are cut to an agreed size.

•  Each sample is secured in a white fabric ‘envelope’ and washed for a set time at an agreed temperature.

•  The dried samples are compared to the control sample. Changes in colour and the staining of the ‘envelope’ fabric are assessed using grey scales. The best grade is 5 and the worst grade is 1.
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Industrial test 2: wash fastness


•  Samples are cut to an agreed size.

•  A multi-fibre swatch is sewn to the sample.
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Key terms

Colour fastness: the ability of a fibre or fabric to retain dye fastness during manufacturing processes and when washed or exposed to sunlight.

Multi-fibre swatch: a narrow band of woven fabric containing separate segments of acetate, cotton, nylon, polyester, acrylic and wool fibres. It is used to demonstrate the uptake of dye staining when washing different types of fabric.
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•  Accelerated washing (replicates five or more home washes) is performed in canisters placed in a machine called a launderometer.

•  Grey scale cards and the control sample are used to evaluate changes in shade, and the extent of the staining on different fibres is recorded.
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Key terms

Grey scale cards: used to show differences in colour intensity when comparing control samples with samples exposed to washing and UV light.

Xenon arc lamp: produces a bright white light that closely mimics natural sunlight.

Raveled fabric: fabric that has yarn teased or drawn out from its cut edges giving it a frayed appearance.
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Industrial test 3: light fastness


•  Samples are cut to an agreed size.

•  Two-thirds of each sample is enclosed in an opaque cover.

•  The uncovered area of the sample is exposed to intense artificial light generated by a Xenon arc lamp. The light is filtered to replicate the accelerated intensity of natural daylight through glass.

•  The area of the exposed sample is compared with the covered part using grey scale cards.



Strength

Strip test: tensile strength test for woven fabrics


•  Rectangular fabric samples are cut in a direction parallel to the warp and weft.

•  To ensure all yarns in the sample run along its entire length, the width of each sample is reduced to 5 cm by raveling (removing) yarn from both edges.

•  The sample is stretched, and the distance travelled is plotted, giving information on extensibility, yield point, maximum load and final breaking point.

•  The test is repeated with samples cut in the warp and weft directions.

•  Non-woven fabrics are tested for strength in the same way using a strip of fabric that can be cut in any direction as non-woven fabrics have no straight grain.
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Bursting test: strength test for knitted fabrics


•  A circle of knitted fabric is clamped over a rubber diaphragm.

•  Air or water is pumped under pressure into a chamber below the sample fabric and rubber diaphragm.

•  The pressure is applied radially and is increased until the knitted fabric ruptures (bursts).

•  The pressure needed to rupture the fabric is called its ‘bursting strength’.
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Pilling

A Martindale machine tests for abrasion and pilling.


•  Circular samples of the test fabrics are clamped onto one of the machine’s four discs and a weight is put onto each disc.

•  The test samples are rubbed against an abrasive fabric.

•  The machine controls and records the number of rubbing cycles.

•  The test samples are examined at regular intervals for the presence of wear leading to pilling.

•  On completion, the samples are compared, in a light box, with the control sample
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Exam tip

Be able to state the purpose of named fabric tests and describe how each test is carried out fairly. List the differences between workshop and industrial tests.
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Typical mistake

Don’t describe an industrial testing method when a workshop testing method is asked for and remember to explain how the test results are interpreted.
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Now test yourself


1  Place each fibre listed below in the correct column of the table. You should use each fibre once only.
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2  Inorganic fibres are an example of which classification?

3  How do new generation lyocell fibres differ from regenerated fibres?

4  Define what is meant by the term ‘smart material’ and name two different smart materials.

5  Describe the key difference between simple workshop tests and industrial tests.

6  Explain how material tests can be made fair.

7  How is percentage shrinkage in a fabric calculated?

8  Use notes and diagrams to describe how a workshop test for pilling can be set up to mimic a Martindale machine.

9  Why are non-woven fabrics just cut and not raveled when preparing fabric samples for the tensile strength strip test?
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1.2 Performance characteristics of materials

Performance characteristics of fibres

The properties of fibres vary according to their source, internal structure and physical shape.

Natural plant/cellulose fibres

Cotton

Cotton is the most widely used natural plant/cellulose fibre. It comes from the seed fibre found in the cotton bolls of the cotton plant.
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Key terms

Elasticity/extensibility: the measure of how much a fabric will stretch and extend.

Handle: how a fabric feels when touched.
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	Table 1.2.1 Properties/characteristics of cotton and its uses




	Properties/characteristics
	Examples
	Uses



	Naturally breathable, conducts heat away from the body.
Very absorbent.

Non-static as moisture is present.

Good strength due to its natural twist.

Very little elasticity, creases easily.

Highly flammable.

Poor insulator.

Comfortable and soft handle.

Damaged by mildew and prolonged sunlight exposure.

Biodegradable.

	Calico, terry towelling, muslin, flannel, voile, winceyette, chambray, poplin, denim, drill, gingham, madras, seersucker, corduroy, velvet, knitted jersey, velour
	Apparel fabrics: shirts, dresses, jeans, underwear, socks, uniforms.
Home textiles: towels, sheeting, curtains, soft furnishings, throws.

Commercial textiles: medical dressings, nappies, sewing threads, ropes, filters.

Leisure textiles: tents, awnings, boat sails, bags, sportswear.

Blended and mixed, usually with polyester, wool and elastane.





Cotton fibre production (A-level only)


•  Cotton grows in a boll around the seeds of cotton plants.

•  Harvesting is carried out by hand or using a picking machine.

•  The fibres are separated from the seeds using a process called ginning.

•  Mechanical purification is used to remove foreign matter.

•  The fibres are scoured to remove the natural wax coating from the surface of the fibres.

•  The processed cotton fibres are spun into staple fibre yarns.
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Linen

Linen is one of the most expensive natural fibres. It is labour-intensive to produce so is produced in small quantities. Linen comes from the bast fibre of the flax plant stem.



	Table 1.2.2 Properties/characteristics of linen and its uses




	Properties/characteristics
	Examples
	Uses



	Highly absorbent, naturally breathable.
Very strong due to the longer length of the staple fibres.

Poor elasticity, creases easily.

Highly flammable.

Poor insulator.

Flat surface reflects light, so it has a subtle lustre.

Poor drape and stiff handle.

Damaged by mildew, sweat and bleach.

Biodegradable.

	Crash, duck, huckaback, interlining, Holland, union (half linen – fabric has cotton warp yarns and linen weft)
	Apparel fabrics: summer or tropical garments.
Home textiles: tablecloths, dish towels, bed sheets, curtains.

Commercial textiles: lace, trimmings, ropes, tarpaulins, sewing thread.

Leisure textiles: awnings, art canvases.

Blended and mixed, usually with cotton.





Linen fibre production (A-level only)


•  The fibres are loosened from the flax plant stems using a process called retting.

•  The retted stems are crushed in a process called scotching to separate the fibres from the woody outer bark.

•  The fibres are heckled (combed) to remove the short fibres, leaving the long fibres.

•  The processed linen fibres are spun into staple yarn.
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Key terms

Lustre: a natural sheen that gives shine to a fibre.

Drape: the way a fabric hangs or falls.

[image: ]



Ramie

Ramie is one of the oldest natural fibres. The high cost of fibre extraction and production reduces its competitiveness, however consumer demand for sustainable fibres is leading to increased use.

Ramie fibres can be harvested from the same plant up to three times a year, making it a highly sustainable fibre source.



	Table 1.2.3 Properties/characteristics of ramie and its uses




	Properties/characteristics
	Examples
	Uses



	Good absorbency, breathable.
Keeps it shape and does not shrink.

Harder to dye than cotton.

Naturally white in colour.

Has good strength.

Poor elasticity, creases easily.

Highly flammable.

Poor insulator, cool to wear.

Smooth lustrous appearance.

Stiff and brittle handle.

Resistant to mildew, light and insect attack.

Biodegradable.

	Ramie
	Apparel fabrics: lightweight summer use.
Home textiles: table linens, dish cloths.

Commercial textiles: ribbon, sewing thread, sacks, twine and cord.

Mostly blended with cotton, wool, polyester or acrylic.





Ramie fibre production (A-level only)


•  The stems are harvested by cutting above the root.

•  A laborious process of decortication (scraping and pounding) is used to remove the bark of the stem.

•  The raw fibres are washed, dried and degummed using chemicals to extract the spinnable fibre.

•  The processed ramie fibres are spun into staple yarn.
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Natural animal/protein fibres

Wool

Wool comes from the fleece of a sheep. Wool fibres are classed
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	Properties/characteristics
	Examples
	Uses



	Water repellent and excellent moisture absorption.


	Worsted, baize, flannel, jersey, tweed, serge, fleece, tartan
	Apparel fabrics: coats, suits, trousers, sweaters, hats, scarves, gloves, socks.






	Adequate strength but not very durable.






	 
	Blended and mixed usually with cotton, silk, polyester, acrylic and other animal hair fibres.





Wool fibre production (A-level only)


•  Shearing: the sheep’s fleece is removed by hand typically once a year.

•  Sorting: the longer fibres are separated from the shorter fibres. The longer fibres are processed through the worsted system to make high-end products such as suits. The shorter fibres are processed through the woollen system to make products such as blankets and sweaters.

•  Carbonising and scouring: carbonising is a chemical process that removes vegetable matter such as seeds and grass. Scouring is a mechanical process that washes the fibres to remove the lanolin and dirt.

•  Carding: disentangles clumps of fibres, aligns them parallel to one another in a web, which is then condensed into a continuous strand of fibres called a sliver. The sliver is processed further using a roving machine to compact and hold the fibres closer together, minimising the chance of breakage during spinning.

•  Spinning: The rovings are fed into a mechanised spinning machine and a predetermined amount of twist is applied. The yarn is re-wound onto suitable packages for knitting or weaving.
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Animal hair (A-level only)



•  cashmere, from the undercoat of cashmere goats

•  mohair, from angora goats

•  angora, from angora rabbits.





	



	Properties/characteristics
	Examples
	Uses



	Hair fibres have similar qualities to wool fibres:

•  naturally fire resistant

•  very good thermal insulators

•  soft, luxurious handle and appearance

•  biodegradable.



	Cashmere fibres are very soft, lightweight, lustrous and three times more insulating than wool.


	Apparel fabrics: luxury coats, suits, knitwear, shawls.






Animal hair fibre production (A-level only)


•  In the case of cashmere and angora, the fibres need to be washed and de-haired to remove the coarse guard hairs before being spun into yarn.

•  Angora goats are shorn twice a year to collect the mohair fibres. The fibres are processed in a similar way to wool fibres but extra care is taken to try and keep the delicate fibres clean and free of debris.

•  A wide range of animal hair fibres is used in the textile industry. Other examples include camel, alpaca, vicuna and horsehair.



Silk
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	Properties/characteristics
	Examples
	Uses



	Excellent tensile strength due to the long continuous length of the fibre.





	Bourette, chiffon, crêpe, crêpe de Chine, duchesse, habutai, organza, pongee, satin crêpe, taffeta, wild silk (tussah, Honan, shantung)
	Apparel fabrics: formal wear, ties, blouses, lingerie, scarves.






	Cool and warm.





	 
	 




Silk fibre production (A-level only)


•  The silkworm produces the fibre when it pupates. Two filaments of silk fluid are extruded from spinnerets below the silkworm’s mouth. Sericin (silk gum) coats the filaments and holds them together to produce a single filament fibre which, when wound around the body of the silkworm, creates a cocoon.

•  To extract the fibre, cocoons are degummed by soaking them in boiling water. This kills the moths and softens the sericin.

•  The long continuous fibre is unwound (reeled) from the cocoon and is spun with three to ten silk fibres to form a filament yarn.
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Manufactured regenerated fibres
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	Properties/characteristics
	Uses



	Their structure allows similar or better levels of absorbency than cotton.













	Fashion garments, lining fabric, lingerie, trims and ribbons.
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First and second generation fibres
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	First generation fibres
	New generation fibres



	Viscose:

•  More absorbent than cotton and other regenerated fibres.



	Modal:

•  Stretched more than viscose after spinning to make fibres stronger. Can be tumble dried.

•  Silky smooth, very soft handle and drape.






	Acetate:

•  Lower absorbency, prone to static.

•  More elastic than others but still creases.

•  Thermoplastic capabilities.

•  Subdued lustre and elegant drape.



	Lyocell (Tencel is a trade name for lyocell):

•  Stronger and more extensible than cotton so does not crease as much.

•  Totally biodegradable, recyclable and made using a closed-loop system that reuses the chemicals used in the manufacturing process.
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Synthetic fibres

General characteristics of synthetic fibres


•  They are mostly manufactured using the melt spinning process, which produces very fine, smooth continuous filament fibres.

•  The cross-section shape of a fibre can be engineered to give different properties and characteristics.

•  The long, continuous filament fibres can be left in their original state, textured or cut up into staple form.

•  They can be coloured during the manufacturing process (dope dyeing).

•  Their thermoplastic properties enable them to be heat-set, and shaped and finished in a range of ways.

•  The specific properties of each fibre are dependent on their chemical composition but most are very strong, non-absorbent, smooth and lightweight.

•  They come from non-renewable sources and take many years to biodegrade.
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	Name
	Properties/characteristics
	Uses



	Polyamide (nylon)

	Low absorbency, dries quickly, does not shrink, prone to static.

	Clothing, tights, socks, underwear.




	They can be textured or cut into staple fibres.


•  Tactel Aquator, wicks moisture away from the body, used for underwear and sportswear fabric.

•  Tactel Diablo, a lustrous fabric with good drape used for hosiery and lingerie.



	Good elasticity and crease recovery.






	Tents, umbrellas.





	Aramids (A-level only)


•  Kevlar

•  Nomex.



	Greater strength and durability.




	Bullet- and stab-proof vests.





	Polyester



	Very similar properties to polyamide.




	A wider range of clothing, including outdoor and active wear.







	Acrylic


	Low absorbency, prone to static.







	Knitting yarn.








	Chlorofibres (polyvinyl) (A-level only)

	Strong.




	Raincoats.







	Fluorofibres (PTFE) (A-level only)


	When applied to fabric as a finishing process, the fabric is:

•  water repellent and stain resistant

•  easy care and less energy is needed to dry the fabric

•  durable and flexible

•  breathable but windproof.



	Used to protect fabrics, e.g. school trousers.






	Elastomeric (elastane)


	Low absorbency and easy care.




	1–2% in socks or trousers.





Inorganic fibres (A-level only)
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Performance characteristics of yarns




•  Low-level twist produces a weaker, softer, bulkier yarn and makes it easier to form a raised nap if the fabric is finished using mechanical brushing.

•  High-level twist produces a stronger, smoother and denser yarn.

•  Too much twist causes the yarn to become crinkly. Crêpe fabric has a crinkled, crisp appearance and is made using highly twisted yarn.

•  Plying a single yarn twisted in the S direction and a single yarn twisted in the Z direction makes a balanced yarn, which is less likely to untwist.




[image: ]



[image: ]





[image: ]







Types of yarn

Staple yarns


•  All manufactured fibres are produced as filaments but they are often cut into staple lengths to make staple yarn. This increases the range of yarn and fabric types.

•  Staple yarns are hairy. They give fabrics texture and a soft, fuller handle. They are good insulators and mostly matt in appearance. Longer staple fibres give staple yarns a degree of lustre.

•  Staple yarns are weaker than filament yarns as regularity in the thickness of the yarn is harder to achieve.

•  They are more expensive to manufacture, as more stages and energy are required.

•  Staple yarn can contain two or more different types of fibre. Staple fibres are blended to create aesthetic effects and improve performance and aftercare of fabrics. See page 28 for more detail on fibre blends.
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Filament yarns


•  Filament yarns are smoother and more regular than staple yarns, making them stronger.

•  They give fabrics a more compact handle, a higher degree of lustre but are not so good at insulating.

•  Silk filaments are very fine and need to be lightly twisted with other silk fibres so that they can be made into usable yarn.

•  Man-made fibres are extruded from the spinneret as continuous filaments, which may be grouped together with or without twist to form a multifilament yarn.

•  A monofilament yarn consists of one continuous filament spun from a spinneret with one hole.




[image: ]


Single yarns


Plied yarns


•  Plied or folded yarns are made by twisting two or more single yarns together.

•  Twisting the yarns together in the opposite direction to the way they were spun achieves uniform thickness and strength, and makes products like sewing thread fit for purpose.

•  The use of single yarns made from different fibres or colours achieves special effects in plied and corded or cabled yarns.
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Core-spun yarns




•  Core-spun yarn can be made by twisting a sheath of staple or filament yarn around a filament core made from a different fibre. Elastomeric fibre or a synthetic filament yarn is usually used as the core and synthetic or natural fibres as the sheath.

•  Alternatively, to make a core yarn with elastane fibre, the elastane filament is stretched then covered with a sheath of non-elastic fibres. These may be natural or synthetic fibres, or a blend. The sheathed yarns are wrapped in opposite directions to balance the core-spun yarn.




[image: ]


Textured yarns


•  In their original smooth state, filament yarns have limited properties.

•  Texturing processes add bulk and interest to yarns, making fabrics softer, more extensible, better insulators and able to retain or wick moisture away from the body.

•  Most texturing methods depend on the thermoplastic nature of man-made fibres to heat-set permanent crinkles, creases or crimps along the length of the filaments.

•  Textured yarn can be used in sportswear, swimwear, underwear and tights.
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Methods of texturing yarn (A-level only)


•  False-twist texturing: smooth thermoplastic filament yarn is tightly twisted, heat-set and then untwisted.

•  Air-jet texturing: this does not depend on thermoplastic properties so it can be used on any filament yarn. A jet of compressed air creates loops and tangles.
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Fancy yarns


•  Fancy yarns change the appearance and handle of fabrics by adding irregularities and other effects. They are made using special spinning processes.

•  They usually have a core, binder and effect yarn, each of which can be made out of any fibre and can be in staple or filament yarn form.

•  Fancy yarns also provide multicolour effects by mixing fibres dyed different colours or by plying two or more different coloured yarns.

•  Bouclé yarn: the looped yarn can add colour and give a textured bumpy feel to woven or knitted fabrics.

•  Slub yarn: made by changing the spinning speed at irregular intervals to produce yarn with thicker and thinner sections. It gives an uneven texture similar to fabrics made from linen or wild silk.

•  Chenille yarn: made by weaving and then cutting an open, net-type fabric into strips. Cut fibres jut out around the central core giving fabrics a fuzzy, bulky and soft appearance.

•  Metallised yarn: gives an iridescent effect and is used to make fabrics such as lamé and brocades. Its method of manufacture is explained on page 39.
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Yarn mixtures and blends



•  Blends are achieved by spinning two or more different fibres together to make a yarn.

•  Staple yarns require the fibres to be the same length so they can be blended together before being spun into a yarn.

•  Continuous filament yarns can be twisted together to make a multifilament yarn, for example polyester and polyamide.

•  The different ratios of fibres to be blended are determined by the fibres used and the end product.

•  In fabric, a mixture usually means the warp and weft yarns are made from different fibres.

•  In a yarn, a mixture usually means it contains several elements, for example core-spun yarns made from elastomerics like Lycra and many other fibre types.





	



	Performance properties
	To make a fabric stronger and more abrasion resistant.






	Aesthetic appearance
	To improve the texture and handle of a fabric.





	Additional advantages
	Blending reduces costs if a cheaper fibre is included.




	Disadvantages
	Blends like polyester/cotton burn fiercely at high temperatures and give off toxic fumes. The cotton sets alight easily, it holds the polyester in place, which then melts and drips, causing severe burns.






•  polyester and cotton

•  viscose and nylon

•  wool and nylon

•  polyester, wool and Lycra

•  cotton and Lycra

•  linen and polyester

•  silk and polyester

•  silk and cotton.



Performance characteristics of woven fabrics



•  The warp yarns are fixed in the loom and run the length of the fabric.

•  The weft yarns run across the fabric from selvedge to selvedge.



Types of weave




	



	Weave
	Main characteristics
	Example fabrics and uses



	Plain (tabby) weave
	Simplest and cheapest weave.






	Broderie anglaise, calico, canvas, chiffon, muslin, shirting, taffeta, voile, winceyette.





	Twill weave
	The hardest-wearing weave.






	Cavalry twill, denim, drill, gabardine, tartan.





	Satin weave
	The warp yarn ‘floats’ over four or more weft yarns before going under one.




	Satin, sateen, lighter-weight satins for linings and lingerie.
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	Weave
	Main characteristics
	Example fabrics and uses



	Jacquard weave (or knitting)
	A computer-controlled jacquard loom lifts individual warp yarns and interchanges plain, twill and satin weaves to create complex patterns.


	Brocade is used in formal wear or in expensive furnishing fabrics.




	Warp pile weave
	Two fabrics are woven face-to-face, a knife moves back and forth to cut the third (pile) yarn and separate the two fabrics.




	Velvet is used in garments, upholstery and soft furnishing fabrics.



	Weft pile weave
	The cut weft loops produced during weaving create a ribbed pile (cords) that runs parallel to the selvedge.



	Corduroy and needlecord are used in garments, upholstery and soft furnishing fabrics.



	Uncut loop pile weave
	The loops are uncut making a much stronger and more durable pile weave fabric.




	Terry towelling used in towels and bathrobes.
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Special woven effects (A-level only)



•  Stripes: two or more different blocks of colours in the warp and one colour in the weft creates stripes.

•  Checks: blocks of different coloured dyed yarn in both the warp and the weft creates checks.

•  Gingham: equal blocks of two different coloured yarns in both the warp and the weft give an even-sized check.

•  Tartan: alternating different-sized bands of coloured yarn (traditionally wool) are interlaced in the warps and wefts using a plain or twill weave to create the large check pattern.

•  Madras: commercial production is similar to tartan but brightly coloured dyed cotton yarn and a plain weave is used to create a large check pattern.



Fabric effects created using fibres and yarns (A-level only)


•  Bouclé fabric: bouclé yarn creates a bulky, plain-woven fabric that can have different colours and a textured hairy, knotty surface. Bouclé fabric is made from wool or acrylic or a wool/acrylic blend.

•  Crêpe fabric: highly twisted unbalanced yarns create a soft fabric that drapes well and has an irregular crinkled appearance. A plain or special crêpe weave is used with silk, wool or polyester fibres and variations include crêpe de Chine and satin-backed crêpe.

•  Crinkles and permanent creasing:




    •  On cotton fabric, these can be achieved by printing a striped pattern using a caustic soda solution, which causes the treated area to shrink and crinkle. Or, alternative blocks of tight and loose warps can be used in the loom, so that the stripes are crinkled and flat. This fabric is called seersucker.

    •  If thermoplastic fibres are present in the fabric, planned or random pleats or creases can be permanently heat-set into the fabric.




•  Crease- and shrink-resistant fabric: using thermoplastic fibres in the fabric make it crease- and shrink-resistant. Post-weaving processes can distort a fabric; a stenter machine pulls the fabric into its intended size and shape, and heat-setting permanently holds it in place. The fabric will not shrink and will only crease if the fabric is washed at too high a temperature by the end user.

•  Metallic effects: see special effects threads in Chapter 1.3, page 39.

•  Multi-coloured fabrics: the uptake of dyes by some fibres is better than others, so using different fibres in a fabric or different dyes makes it possible to get interesting colour effects.



Performance characteristics of knitted fabrics


Types of knit



	



	Knit
	Main characteristics
	Example fabrics and uses



	Weft knit

	Simplest knit.









	Single jerseys (plain knit).









	Warp knit

	More complex structure.






	Tricots (used in lingerie).









Hand- and machine-knitted methods (A-level only)


•  Hand knitting: has a craft aesthetic and is used to make individual products. Traditional styles of hand knitting include Aran (cable and lattice patterns), Fair Isle (multi-coloured patterns) and Guernsey (cable knit).

•  Machine knitting: can be done on flat or circular industrial knitting machines. Flatbed machines have a row of needles that produce a wide width of fabric. Circular machines make a tube of knitting.

•  Panel knitting (pieces with integral welts): individual, flat, rectangular panels including a finished-off edge for the cuff or waistband, are knitted. The garment parts are then cut to shape and assembled.

•  Fully fashioned panels: the garment parts are knitted to the required shape and size and then stitched together to make the garment. This process is used to manufacture high-quality garments and hand-knitted garments.

•  Whole garment knitting: knits a garment three-dimensionally in one piece. It is more sustainable as there is no waste and the seam-free garments don’t break a garment’s flow, making them comfortable to wear and easier to move in. They are used in sports, medical and wearable smart technology.
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Performance characteristics of non-woven fabrics



•  The absence of yarn means felted fabrics lack strength and are difficult to maintain.

•  Non-woven fabrics can be made in a range of weights, they are stiff, have no stretch and do not drape well.

•  They do not fray, and cut easily with scissors or a laser.

•  They are cheap to produce, making them suitable for disposable or one-use products.

•  They have no grain, so a layplan is not needed, making them economical in use.

•  The fibre webs are good thermal insulators, they also absorb sound and can be made flame retardant.

•  Non-woven fabrics can be moulded into shapes.

•  Some non-woven fabrics can be recycled and some can be made from recycled fibres.
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Smart materials
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•  monitor body functions and administer medicines or give warnings, for example Mamagoose baby monitoring pyjamas

•  maintain a personal microclimate, for example Stomatex, Outlast

•  have chromatic properties and change colour in response to specific situations, for example heat sensitive bandages that indicate infection

•  have shape memory, for example Corpo Nove shirts, which adjust to differing temperatures

•  are self-cleaning, for example nano-technology fabrics triggered by sunlight

•  can generate solar power when exposed to sunlight.
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Technical textiles




•  Gore-Tex

•  Kevlar and Nomex

•  Phosphorescent textiles, for example high-visibility safety clothing and novelty clothing. Textiles finished with phosphorescent dyes glow in the dark. The pigment is able to absorb light energy, store it and later emit it.

•  Reflective textiles using glass beads, for example 3M Scotchlite reflective material.

•  Microencapsulated fibres, for example those that release scents or beneficial chemicals by sensory perception technology, such as moisturising tights. The chemicals are incorporated into the core of core-spun microfibre yarn.

•  Microfibres, for example Tactel Aquator, Tactel Diablo and Trevira Finesse.
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Materials using nano-technology (A-level only)


Performance characteristics of fabrics



•  the fibre, or blend or mixture of fibres used

•  the yarn structure (not applicable in non-woven fabrics)

•  the way the fibres or yarns are incorporated to construct the fabric

•  the way the fabric is finished.
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1  Using examples, explain the difference between smart textiles and technical/modern textiles. Include definitions in your answer.

2  Explain why Kevlar fibres are suitable for use in a stab-proof vest worn by the emergency services.

3  Using examples, explain the key differences between first and new generation manufactured regenerated fibres.

4  Explain the difference between a fibre blend and a fabric mixture, and give three reasons why fibres are blended to make fabric.

5  How do bonded, non-woven fabrics differ from felted, non-woven fabrics?
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1.3 Methods of joining and use of components

Seams



•  strong and durable

•  smooth and even, and protected from fraying

•  accurately sewn so that the pattern pieces fit together and the finished product is the planned size.





	



	Seam type
	Characteristics
	Uses



	Plain/open seam
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	Needs edge finishing to stop fraying during wear and washing.







	Suitable for all normal-weight fabrics.




	French seam
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	Self-finishing as all raw edges are enclosed.




	Used with delicate, fine, sheer fabrics that are prone to fraying such as chiffon and organza.




	Fell/double machined seam
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	Self-finishing as all raw edges are enclosed.



	Used on products that have to withstand heavy wear and frequent washing such as shirts, jeans, trousers, overalls and other hardwearing garments.
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	Simple and quick construction.




	Typically used on bulky fabrics that do not fray such as fleece and artificial leather such as pleather.
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Edge finished seams
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Techniques for working with different fabric types
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	Fabric type
	Working techniques



	Knitted fabric
	Avoid stretching the fabric when pinning and cutting out.









	Stretch fabrics
	Use a stretch stitch with polyester sewing thread to enable seams and hems to stretch with the fabric.






	Checked and patterned fabrics

	Use a with nap layout to achieve symmetry and overall continuity of the pattern across seams, pockets, darts and facings.






	Directional fabrics

	Use a with nap layout to avoid pattern and shade variations in the finished product.









	Sheer fabrics


	Sandwich the fabric in tissue paper to prevent sliding or mangling when sewn.
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Threads

Machine and sewing threads


•  Polyester fibres are mostly used to make general-purpose sewing threads because:




    •  they are strong

    •  they have a degree of give so are good to use with stretch fabrics and fabrics containing synthetic fibres

    •  they do not shrink

    •  they are resistant to rot.




•  Polyester fibres in their filament form are not used on their own as the friction created by a machine needle when sewing causes them to soften and break. The filaments are either covered with a sheath of cotton fibres (core spun) or cut to staple length and spun into sewing thread.

•  For ease of care, it is preferable for the sewing thread to have the same fibre composition as the fabric being used.

•  Specialist threads: buttonhole thread is a thicker thread made from polyester or silk, and is used for hand-stitched buttonholes, sewing on buttons and topstitching. Other specialist threads include overlocking thread, elastic thread, invisible thread, fusible thread and quilting thread.



Embroidery threads


•  Stranded embroidery cotton thread: the cotton fibres are mercerised to improve dye uptake, strength and lustre, and reduce shrinkage. It has six easily separable strands that enable variation in the weight of stitches.

•  Machine embroidery thread: usually made from viscose fibres. Popular brands include Madeira and Gütermann. Viscose has good tensile strength, a high lustre and a soft, flexible handle. It runs smoothly at high speed, with low incidences of thread breakage.



Special effect threads


•  Metallic threads: can be core-spun by loosely wrapping fine yarn around very fine strips of metal laminated between clear synthetic film. Or by wrapping coloured metallic foil around a polyester, viscose or nylon core thread.

•  Metallic-effect threads: appear to be made out of metal but synthetic fibres are used to give a highly lustrous 3D effect. They are easier to work with.

•  Glow-in-the-dark threads: made from coated polyester impregnated with a phosphorescent pigment. The thread is ‘charged’ by exposure to bright light and will glow in the dark.

•  Multi-coloured or variegated threads: have a repeating multi-coloured dye pattern running throughout.
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Fusible fleece


Use of fastenings




	



	Type of fastening
	Characteristics and uses



	Buttons and buttonholes and loops
	Most buttons are flat and are sewn onto fabric by hand or machine through two or four holes.






	Zips
	Zips with metal or moulded plastic teeth are ideal for medium to heavyweight garments, sporting and outdoor applications.





	Poppers and press-studs
	Poppers or snap fasteners are used to fasten an opening where a smooth flat closure is desired.





	Clips
	A clip is a two-piece, quick-release fastening. Clips are commonly made from durable plastic and are sewn onto the end of webbing straps, which are stitched onto the product. An example is a parachute clip.




	Buckles
	Buckles are used to fasten narrow products such as belts or bag straps.





	Clasps
	A clasp is a two-part fastener where one side fastens into the other.




	Velcro
	Velcro consists of two fabric tapes. One tape has tiny nylon hooks and the other a soft, furry, looped surface. When the tapes are pressed together the hooks grip the loops to form a secure closure.




	D-rings
	D-rings come in various sizes and are made from metal or plastic.





	Hooks and eyes
	Hooks and eyes are a discreet, two-part fastening made from metal.


•  foundation garments such as bras

•  where edges meet at the top of a garment, e.g. on a dress

•  where edges overlap on waistbands, e.g. on trousers.







	Fabric and ribbon ties
	Ties are decorative fastenings made from a range of materials including ribbon and bias binding.
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Trims




	



	Trim
	Characteristics
	Uses



	Braids
	Braids are usually long and narrow.


	Decorative edge trims sewn onto garments or craft projects.




	Ribbon
	Woven with fine warp yarns with a high warp density.


	Used as tie fastenings or as a decorative trim on the edges of clothing or furnishings.



	Piping
	Piping consists of a strip of bias-cut fabric that is folded over a cord and inserted and sewn into a seam.


	Used to define style lines in garments.




	Edging
	Edgings such as scalloped lace trims, braids and fringing come with finished edges.
	Decorative edge trims sewn onto finished products.



	Bindings
	Strips of fabric that have been diagonally cut across the cross or bias grain of the fabric and sewn together makes bias binding.

	Used to edge textile products or cover the raw edge turnings of plain seams.



	Fringing
	Fringing can be:

•  a decorative border of twisted warp threads left loose from a raveled edge of woven fabric

•  looped threads, cords, beads or tassels attached to a separate braid or fabric trim

•  narrow strips of material, which are held together at the top.



	Used as edgings for: interior products such as cushions and curtains.




	Lace
	Lace is usually made from cotton, polyester, rayon or silk.


	Used on special occasion wear, wedding dresses, lingerie, table linen and trimming on children’s socks.



	Beads
	Beads add lustre and texture.

	Used to emphasise style lines in garments.




	Diamanté
	Diamanté or rhinestone gems mimic diamonds. They need to be glued onto fabric or they come with a pre-glued base that is activated by heat. Detergents damage the glue so careful laundering is needed.
	Used on special occasion wear, belts, shoes and children’s clothing.




Components and their appropriateness for a range of products



•  suitable for the style and function of the textile product

•  compatible with the fibre content, structure, weight and aftercare of the fabric used

•  safe and efficient when meeting the needs of the end user

•  within budget and readily obtainable

•  suitable for use with existing manufacturing equipment and machinery.



E-components




•  wearable sensors that monitor temperature, moisture and medical devices

•  integrated communication systems

•  sound effects.
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Interfacings, underlinings, linings and interlinings




	



	Type of product
	Characteristics
	Uses



	Interfacings
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	Interfacing (shown in red) is an extra layer of fabric used under or between the outer layer(s) of fabric.



	Interfacing helps to:

•  give a crisp shape

•  strengthen fabric to support fastenings

•  stop fabric from stretching

•  stabilise fabric for embroidery.






	Underlinings
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	Underlining (shown in orange) is cut to the same shape and size as the outer fabric.




	Underlining helps to:

•  maintain the shape of a garment without stiffening it

•  support seams in loose-weave fabrics

•  provide opacity to sheer and lace fabrics, making them less see-through.






	Linings
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	Lining (shown in blue) is constructed separately and attached to the product at facing or hem areas.




	Lining helps to:

•  make a product’s insides look attractive and gives options for pockets

•  cover and protect the garment’s internal construction

•  make garments warmer, more comfortable, and easier to put on and take off

•  maintain the garment’s shape so it hangs well

•  protect the outer fabric from perfume and sweat.






	Interlinings
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	Interlining (shown in green) is a fabric layer added to a garment.




	Interlining helps to:

•  make garments warmer or products like curtains better insulators

•  add body to a garment to improve its drape.
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1  Name three methods of edge finishing a plain seam.

2  Outline the difficulties of working with a napped fabric.

3  Give four reasons why textile components should be chosen with care.

4  Explain why Velcro is a suitable fastening component for children’s clothing.

5  List some of the possible problems a manufacturer may experience when working with a wide range of components during the manufacture of textile products.
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1.4 The use of finishes

Fabric finishes





	



	Advantages
	Disadvantages



	

•  Most fibres have disadvantages that can be cancelled out by applying fabric finishes.

•  Finishes enable specific products to conform to British Standards, e.g. children’s nightwear.

•  They improve the function, performance and aesthetics of a product.

•  They give ‘added value’.

•  They can extend a product’s lifespan.

•  They improve easy-care performance, which is beneficial for both the consumer and the environment.



	

•  Finishes are an additional processes and cost money.

•  Some fabrics need several finishes to make them suitable for their intended use.

•  Some finishes have negative effects on fabrics.

•  Some finishes are semi-permanent.

•  The chemicals used in finishes and their application can have a negative effect on the environment and the health and well-being of factory workers.







Mechanical finishes
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Chemical finishes





	



	Finish
	Process
	Example fabrics and uses



	Flame retardancy
	The chemicals in Proban or Pyrovatex modify fibres by trapping a polymer within the fibres.



	Cotton, linen, viscose, rayon.




	Water resistance
	Two common finishes are Scotchgard and Teflon.


	All fabrics.




	Non-iron/crease resistance
	Fabrics made from cellulosic fibres crease easily during wear and laundering. Synthetic, resin-based chemicals are used to modify the fibres. The treated fabric is held in tension in a heat chamber to cure and seal the finish.
	Cotton, linen, viscose.





	Shrink resistance
	The more a fibre swells when absorbing water, the greater the fabric shrinkage. Synthetic, resin-based chemicals are used to modify the fibres.
	Cotton, linen, viscose.




	Moth proofing
	The presence of sulphur molecules in wool fibres attracts moths.

	Wool.




	Anti-pilling
	Polymers or solvents can bind fibres into the surface of a fabric to stop them becoming loose.

	Wool, cotton, viscose, blended fibre fabrics.




	Hygienic (sanitised)
	To give a permanent finish to manufactured fibres, anti-microbial chemicals are added directly into the spinning solution or they can be applied to the surface of a fabric.


	Synthetics, regenerated fibres, cotton.




	 
	The anti-microbial properties of silver also help control harmful bacteria when added as particles to synthetic yarns.
	 



	Mercerisation (A-level only)
	Chemical treatment to make cotton shinier, stronger and more absorbent, improving dye uptake.

	Cotton.




	Anti-felting (A-level only)
	Chemical treatment to prevent felting and shrinkage in animal hair products.




	Wool, cashmere, angora, mohair.
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Laminating as a finishing process


Gore-Tex


•  The Gore-Tex membrane is laminated between a high-performance fabric, for example nylon, and a softer inner lining layer.

•  The membrane is a very thin, non-woven polytetrafluoroethylene (PTFE) film with billions of microscopic holes.

•  The holes are too small for rainwater to pass through and the membrane acts as a wind barrier, making it totally waterproof and windproof.

•  It is breathable as the holes are big enough to let water molecules from perspiration pass through.

•  The laminated fabric is lightweight and compact.

•  Gore-Tex clothing and footwear is used in a variety of sports and leisure activities, and is also worn by outdoor workers and the emergency services.
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Sympatex


•  Laminated fabrics with a Sympatex membrane replicate the same waterproof, windproof and breathable properties as Gore-Tex.

•  The key difference is that Sympatex polyester membranes are poreless and hydrophilic (water-attracting).

•  The Sympatex membrane attracts, draws and holds moisture away from the body to transport it to the outside so it can evaporate.

•  The poreless membrane structure prevents rain from getting through.
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Bonded fabrics (A-level only)
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1  List four reasons why fabric finishes are used.

2  Explain why designers have to carefully consider whether they should recommend the use of fabric finishes on products they have designed.

3  Give two examples why some finishing processes can have negative effects on fabrics.

4  What is the difference between calendaring and embossing?

5  Explain how a Gore-Tex membrane differs from a Sympatex membrane in laminated fabrics.
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1.5 Enhancement of materials

Surface decoration – dyeing



1  immersing a fabric in soluble dyestuff

2  the dye attaching itself to the fabric through absorption or a reaction with the fibres

3  fixing the dye so that the colour remains fast in the fabric.
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Vat, discharge and resist dyeing

Vat dyeing



•  The vats are filled with dye liquor and the fabric is dyed in batches.

•  The fabric is agitated in the vat to ensure an even dye penetration.

•  Excess dye is removed and the fabric is washed with detergents and dried.

•  Washing helps to avoid later colour loss.



Discharge dyeing


Resist dyeing




•  Tie-dye: wrapped, folded and tied areas on a fabric make it difficult for the dye to be absorbed there. Multi-coloured patterns can be achieved if the fabric is untied after each colour and retied and dyed with new colours. Exact patterns cannot be replicated, making each product an original.

•  Batik: melted wax or paste is hand-painted onto fabric using a tjanting tool or brush. Once dried the painted areas prevent the dye from going into the fabric. The fabric can be submerged in a dye bath or it can be stretched on a frame and painted with dyes. The wax or paste is then removed.



When dye is applied




	



	Dope or spin dyeing
	Man-made fibres are coloured before fibre extrusion. The dye is added to the spinning solution/dope, making it part of the fibre. This gives the finished fibres excellent light and wash fastness.



	Stock dyeing
	Fibres, also known as stock, can be dyed before they are spun into yarn.



	Yarn dyeing
	The yarn is dyed before construction into woven or knitted fabrics. Dyed yarn enables the production of multi-coloured, patterned fabrics such as stripes, checks and jacquards. Dyeing at this early stage commits a manufacturer to a fabric colour.



	Piece or fabric dyeing
	Manufacturers can hold greige fabric (undyed, woven or knitted loomstate fabric) and dye it as needed to respond to changing fashion styles and colour trends. This is the most commonly used stage as it enables just-in-time (JIT) processing.



	Garment dyeing
	Finished fashion garments can be dyed. A colour can be chosen at this very last stage, enabling retailers and manufacturers to react rapidly to market trends.
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Dye fastness



•  Washing: dye can ‘bleed’ from fabric when wet.

•  Bleaching: chlorine bleach can remove colour from most fabrics so dyes used in swimwear need to be resistant to chlorine.

•  Dry cleaning: the solvents used can cause some dyes to fade.

•  Perspiration: a reaction to acids in sweat causes colour loss in localised areas such as under the arms.

•  Toiletries and cosmetics: chemicals used in deodorants and perfumes can cause discolouration.

•  Light: dye degrades and fades if repeatedly exposed to strong, bright sun or artificial light.

•  Rubbing (crocking): abrasion can cause dye loss or colour transfer when the dry, dyed fabric rubs against a lighter coloured fabric.



Dyeing in response to seasonal trends and consumer demands (A-level only)

Seasonal trends


•  Colour forecasters analyse sales figures and consumer interest to predict seasonal colour trends.

•  Dye companies buy trend information so they can supply the demand for new colours up to two years in advance of a retail season.

•  New colour trends are shown to the fashion and textile industry at biannual trade fairs such as Première Vision Yarns and Fabrics.



Consumer demands


•  Dyeing fabric at the last stage possible and using just-in-time (JIT) stock control systems gives manufacturers the opportunity to respond quickly to changes in consumer demand.

•  JIT production makes products as needed; it is cost-effective and better for the environment as there is less waste.

•  Piece fabrics can be kept in their greige state and dyed as needed.

•  Simple-shaped garments can be manufactured and kept undyed then dyed to order.



Surface decoration – printing



•  printed designs do not fully penetrate through a fabric, giving it an identifiable right and wrong side

•  the printing medium contains dyes mixed with a thickener to make a viscous paste

•  heat processes are the most common method of permanently fixing the dye to a printed fabric.





•  more colours can be used

•  complicated designs can be produced

•  it is better for the environment as less water is used.
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Preparing fabric for printing (A-level only)



•  Desizing: the removal of ‘size’, a water-soluble substance that inhibits the absorption of dye or print medium. Size is applied to warp yarns to strengthen them for the weaving process.

•  Scouring: the removal of natural or machine impurities such as greases and oils that act as a barrier to dye or print medium absorption.

•  Bleaching: making the fabric evenly white before colour is added. Synthetic fibres are naturally white so do not require bleaching.



Techniques for printing as a surface decoration
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Embroidery


Hand embroidery


•  Embroidery thread comes in a range of thicknesses and needs to be used with the correct size and type of needle.

•  Embroidery frames help to hold fabric taut and in place while it is being stitched.

•  Designs can be drawn onto water-soluble fabric to provide a template.

•  Hand embroidery stitches include:




    •  Flat stitches, e.g. running, back and satin stitch.

    •  Linked stitches, e.g. chain stitch and feather stitch.

    •  Looped stitches, e.g. blanket stitch and fly stitch.

    •  Knotted stitches, e.g. French knots.



Machine embroidery

Pre-programmed stitches


•  Most sewing machines are programmed with decorative stitches that can be selected by changing the stitch pattern, length and width dials.

•  Computerised sewing machines are pre-programmed with a bigger repertoire of decorative stitches. They also have the ability to stitch pre-programmed motifs, letters and numbers.

•  Computerised embroidery machines only sew pre-programmed designs. They come with software that allows users to create their own embroidery designs.

•  An attachable embroidery hoop holds the fabric in tension and moves, as programmed, to automatically sew the design.
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Free machine embroidery


•  Drawing with stitches requires the attachment of a special sewing machine foot.

•  Specialist threads such as Madeira thread should be used and lightweight fabrics should be supported with interfacing.

•  The fabric must be held taut in a hoop or held flat on the base of the machine.

•  The feed dogs must be lowered to achieve free motion when embroidering.

•  Moving the fabric around, as the machine sews, allows stitches to build up in areas to create unique designs.
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Quilting
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1  What is the difference between vat dyeing and discharge dyeing?

2  List the five different stages when dye can be applied to textiles.

3  Explain what is meant by the terms ‘dye fastness’ and ‘colour fastness’.

4  What factors must manufacturers consider when deciding on which printing technique to use?

5  Use labelled diagrams to show the difference between flatbed and rotary screen printing.
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1.6 Modern industrial and commercial practice

Scales of production


One-off production



•  a custom-made suit or dress finished to a very high standard

•  a theatre costume

•  haute couture garments.
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•  the complexity of design, decoration and the use of high-quality fabrics

•  fewer economies of scale, for example no bulk discount on materials

•  high labour costs – one highly skilled person usually makes the product and this can take days

•  the need for high levels of quality control throughout the whole process.
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Batch production



•  A batch can range from two to more than 100,000 items, making products cheaper as bulk purchasing of fabrics and components is possible.

•  The manufacturing set-up can be altered and teams of workers can simultaneously work on different products.

•  Products are less complex in their design and use standardised components.

•  Planned quality control checks can be done by checking a specified number of products from each batch.





•  seasonal products such as fashion tops and shorts

•  ready-to-wear (prêt-à-porter) ranges

•  textile merchandise produced for a specific event such as the Olympic Games.
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Mass/line production



•  The set-up is inflexible and initially expensive. It takes a long time to change if the product is changed and one problem can halt the whole production line.

•  Planned quality control checks at key stages are essential to avoid costly mistakes later on.

•  Workers become skilled in just one part of the manufacture. Computer aided manufacture (CAM) is used as much as possible to cut labour costs.

•  Bulk buying of fabrics and components results in a very low unit cost per item.





•  classic products that never go out of fashion such as Levi’s jeans

•  items that are in continual demand such as standard white work or school shirts

•  simpler, untailored products such as T-shirts.






•  Progressive bundle production: each worker receives a bundle of unfinished garments and performs a single manufacturing process on each garment before the bundle is moved forward to the next worker.

•  Synchronised or straight-line production: similar to progressive bundle production but one person performs one task on one product before it is moved on. The delivery of work to the workstations is synchronised, meaning products spend exactly the same time at each workstation.

•  Continual flow production: used for high-volume products where the line runs continuously and never shuts down. It is highly automated and used to produce simple items very cheaply.



Quick response manufacturing
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•  faster productivity, efficiency and a motivated workforce

•  a reduction in the cost of keeping large volumes of stock

•  a fast changeover to supply the ever-changing fashion retail scene and the need for short-run manufacturing.
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Unit production systems (A-level only)



•  The sections of the product are loaded onto a hanging carrier and brought via the overhead conveyor as close to the operator as possible.

•  The system is ergonomically designed to minimise handling of the garment and movement needed to position the item to be stitched.

•  On completion, the operator presses a button and the carrier moves the product to the next workstation.

•  Each garment is tracked within the system and quality control problems can be traced back to the operator.
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•  it allows a quick response to market demands, and different styles can be manufactured simultaneously

•  labour costs are reduced as there is no handling of bundles

•  problems are immediately obvious

•  it provides high levels of quality as the garments are hung at each stage of manufacture

•  space is used effectively and the total workload of the factory can be balanced efficiently.



Section production (A-level only)



•  The workers are versatile and are able to carry out a number of different processes.

•  The factory is organised according to the different sections needed for the garment.

•  This system reduces cost and is a very efficient way of producing a variety of styles in reasonable quantities.



Vertical in-house production (A-level only)



•  This system minimises the need for external suppliers, and reduces the risks and costs associated with outsourcing manufacture.

•  Quality assurance strategies are easier to implement.

•  Lead times are more controllable, enabling products to get to the shop floor more quickly.

•  Large high-street retailers such as Marks & Spencer and Zara operate this system.



Use of computer systems


Computerised manufacturing systems

Just-in-time



•  Products and stock are tracked using barcodes, which gives manufacturers access to up-to-date stock information.

•  JIT saves on storage, monitors output, and stops materials and energy from being wasted on unwanted products.

•  It enables high-street fashion stores to react to customers’ requirements, enabling them to remain competitive.

•  Short-run manufacturing is a form of JIT manufacture.

•  A disadvantage of JIT is the system’s dependence on reliable suppliers and transport infrastructure.



Modular/cell production (A-level only)


Flexible manufacturing systems (A-level only)



•  Quick response manufacturing (see page 55).

•  Demand activated manufacture: a system that caters for smaller orders of products that are specially tailored to consumers’ needs, for example skiwear for a school ski team.

•  Demand-based flow (used by online retailers): manufacturers factor production time into an acceptable delivery time so they can produce goods as they are ordered. This system is based on demand–pull rather than schedule–push manufacturing.

•  Mass customisation: the modification of standard designs to individual customers’ requirements, for example customised trainers.
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The use of computer-controlled systems in production, distribution and storage



•  Distribution services are reliant on computerisation to provide electronic data interchange (EDI) linkage with suppliers and customers.

•  In-house departments or specialist companies organise the logistics of storage and distribution using fully computerised warehousing facilities and customised vehicles.

•  A JIT stock-control system controlled by EDI barcode systems tracks the progress of the products through the manufacturing and distribution stages.

•  Fashion products can also go straight from the factory to the retailer, with no necessity for warehouse storage.

•  Computers can collate collections and deliveries, helping to reduce transportation costs and environmental impact.
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Standardised and bought-in components



•  There is a wide range to choose from.

•  Components can bought in bulk to reduce unit cost.

•  JIT stock-control systems can buy components as and when needed.

•  Efficient use is made of manufacturing systems as machines are programmed to deal with the pre-set sizes.

•  There is no need to invest in machinery to make components.
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Sub-assembly



•  The sub-assembly lines do not have to be in the same factory or operated by the same manufacturer.

•  Concurrent manufacture can improve product quality, and simplify and speed up the manufacturing process.

•  Manufacturers can access specialised machinery or skilled workers without having to invest capital in plant or train workers.

•  Sub-assembly facilitates JIT manufacture as product parts can be bought in as needed.
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Global production (A-level only)



•  Computerised product data can be emailed across the globe and fed into a company’s CIM system, enabling it to make the product within hours of receiving the data.

•  Giant contract manufacturing companies in countries like China are set up to make products for different brands globally. They are technologically organised, have capacity and can respond with speed and quality.





	



	Global production
	Positive impacts
	Negative impacts



	Offshore production
	Cheaper overheads and lenient regulation can make production less expensive.



	Environmental concerns over the transportation of goods.






	Imports and exports
	International trade agreements allow UK manufacturers to export products to other countries.

	Imported low-cost products have contributed to the decline of the UK textile industry.




	Branded goods
	Brands help to sell UK products in the global marketplace.



	It is expensive to set up and maintain a brand name.





	Contracted goods
	Contractors, usually located in developing countries, can set up high-volume production runs to make products at a low unit cost.



	Consumer disapproval of retailers profiting from perceived or real exploitative labour in sweatshops.
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1  Name the factors that influence a manufacturer’s choice of production system.

2  What level of quality control is needed for one-off, batch and mass production?

3  What term is used to describe the organisation of manufacturing to reduce the need to rely on external suppliers?

4  List three reasons why manufacturers buy in standardised components made by specialist manufacturers.

5  Discuss the advantages and disadvantages of contract manufacture for the retailers of fashion products.
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1.7 Digital design and manufacture

Computer-aided design (CAD)

Advantages and disadvantages



	



	Advantages
	Disadvantages



	

•  CAD can save time and money, and improve accuracy.

•  Designs can be edited rather than drawn by hand from scratch for each iteration.



	

•  The initial set-up costs are high.

•  The client, designer and manufacturer all need to have compatible IT systems.






	

•  Experimental changes can be made quickly on screen.

•  Pattern design systems (PDS) can draft and grade pattern pieces, produce lay plans and send the information to a computer-integrated, automated cutting system.

•  Virtual modelling software replaces the need to hand-make physical samples, which has less impact on the environment.

•  Designs and developments are more accurate. Pattern pieces can be retrieved from a database and printed out in pristine condition.



	

•  The systems require regular updates and technical support.

•  There is the potential for cyber attacks.
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Developing and presenting ideas



•  generate and accelerate the development of product design and pattern ideas for fabric

•  show designs with photorealistic rendering and manipulated scanned artwork

•  simulate ideas interactively – 3D models can be viewed from any angle, allowing errors to be detected and corrected at an early stage

•  show final ideas on a presentation board to collect client and marketing feedback

•  present ideas by email, speeding up decision making

•  test out the likely cost of a product by manipulating variables in a spreadsheet.
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Industrial applications (A-level only)



•  show ideas in different colourways using a Pantone colour palette, image mapping or as a virtual prototype

•  plan and create accurate pattern repeats for printed fabrics

•  create accurate pattern templates from 3D models using PDS

•  plan accurate and correct lay plans to maximise profit and minimise fabric wastage

•  send complex information directly to computer-aided manufacturing (CAM) machines, for example laser cutters and CAM embroidery machines.
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Computer-aided manufacturing (CAM)
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•  machines can work quickly and continuously

•  quality is more consistent as highly specialised machines are programmed to carry out identical operations

•  machines can work with materials and chemicals that might be harmful to humans.




CAM processes

Fabric manufacture




•  The gripper system has several gripper-projectiles that take it in turns to launch and carry an individual weft yarn at high speed, in the same direction, across the loom.

•  The rapier system has a rod with a gripper that takes the weft to the centre of the loom where a second rod picks it up and carries it to the opposite side.

•  Jet systems use water or pressurised air to insert the weft by carrying it across the width of the fabric.
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•  weft and warp knitting machines

•  circular knitting machines

•  highly specialised machines, which produce seamless garments

•  jacquard weaving and knitting machines.
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Fabric printing



Lay planning and computer-controlled cutting



•  there is minimum wastage

•  different garment sizes can be cut together to reduce waste

•  all the pattern pieces are cut out

•  any pattern, one-way design or nap in the fabric is taken into account

•  pattern pieces are cut on the correct grain of the fabric.





•  Computer-controlled cutting machines use knives, laser beams and high-pressure water jets.

•  Cut-out pieces for a product are put into bundles, labelled with a barcode then sent for sewing.

•  Computers read the barcodes and monitor each product’s progress throughout manufacture.



Automated buttonholing



•  Computer-controlled button sewing machines automatically sew the pre-programmed stitch patterns for buttons with two or four holes.



Making and sewing of pockets



Seam stitching


Pressing



•  Automated conveyor fusing presses are programmed to give an even finishing when fusing interfacing.

•  A steam dolly is a specialist-pressing machine that uses steam and air to inflate the inside of clothes, making creases fall out.
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Computer-controlled decorative processes


Laser cutting


Virtual modelling (A-level only)

Simulation


•  Computer software can simulate a proposed production system to check production is possible before changing the layout of a factory or investing in new equipment.

•  Simulations can indicate how long it will take to manufacture a product.

•  Simulation programs and EPOS information can model sales projections, enabling companies to be ready to react to consumer demand, leading to demand-activated manufacture.



Pattern design systems


•  A PDS helps with the design of garments and the development of pattern templates.

•  It can also be used to present images and virtual prototypes to clients as it can simulate fabric texture, drape and garment fit on realistic, virtual body forms.

•  It can be used to create a customised fit using data from 3D body scanners or measurements taken by hand, so a customer can see how a garment might look and drape on their body.
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Computer-controlled printing to produce sample fabric lengths


•  Digital printing allows designers to quickly test out fabric designs by printing short lengths of fabric directly from a CAD program.

•  Physical samples help designers check the print works with a fabric’s surface texture and weight.



Electronic data interchange (A-level only)



•  EDI networks analyse consumer trends and use the information to meet consumer demand.

•  Companies with computerised warehousing facilities use EDI to link and monitor distribution to suppliers and customers.





•  stock levels are easily monitored and the system automatically reorders if stock levels are low or a particular colour or size is out of stock

•  demand-activated manufacture is more sustainable as there is no over-production of products

•  it saves money as shops do not need storage facilities

•  sales data and customer details are collected for use by marketing departments to inform the development of new products and marketing strategies.
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Production, planning and control (PPC) networking (A-level only)




•  centrally stored information, which allows for improved decision making and control, enabling companies to respond quickly when circumstances change

•  improved control of ‘in-time’ availability in the supply of materials and components, which reduces costly hold-ups in production

•  more efficient planning of processes and machine requirements

•  the ability to manage capacity and allocate orders

•  efficient planning for style changeovers

•  fewer production stoppages and more efficient production performance, which reduces late delivery penalties

•  the ability to constantly monitor the flow of production and see the status of all orders

•  the ability to track orders throughout the supply chain and to deal quickly with transport and delivery issues



Availability of materials


Scheduling of machines and people
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Coordinating suppliers and customers
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1  Give four advantages of CAD over the manual drawing of designs.

2  What is a PDS?

3  Describe three different ways CAM is used to speed up garment manufacture.

4  How do virtual modelling and virtual prototypes differ?

5  Explain how EPOS works and list the types of information represented by barcodes.
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1.8 The requirements of textile and fashion design and development

Product development and improvement



•  deliver new textile and fashion designs to consumers

•  critically analyse designs to address consumer needs and improve existing designs

•  critically analyse competitors’ ranges to consider incorporating successful features in their own designs

•  analyse sales figures to identify their best-selling designs

•  update their best-selling designs to give them a fresh appeal and meet forecasted trends.





•  use the next season’s predicted fashion colours

•  use fabrics, trims and components that are going to be on trend

•  incorporate predicted styling details, such as hemline length, and embellishments such as embroidery.



Critical analysis of existing products
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•  considering the product’s intended use and target market

•  being objective and factual when aesthetically analysing the product

•  analysing the product’s ergonomics

•  finding out how the product has been constructed and what production processes have been used

•  looking at the fabrics used, the suitability of their properties and the construction methods used

•  listing the components used, and considering why the designer chose them

•  studying the link between the fabrics, method of manufacture and the scale of production

•  considering the environmental issues associated with the manufacture, care and use of the product, plus what will happen to it at the end of its life

•  considering if there are any social or moral issues related to manufacturing the product.
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Design, development and manufacture to meet specification criteria




•  function

•  aesthetics

•  customer

•  size

•  cost

•  materials

•  environment

•  safety

•  timescale.





•  working drawings (with precise dimensions included)

•  details of fabrics, components (including precise amounts)

•  details of any decorative techniques

•  agreed tolerances and seam allowances

•  clear description of each production stage

•  instructions for quality control checks

•  equipment list

•  lay plan

•  costing

•  labelling and packaging information.
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Fitness for purpose



Accuracy of production (A-level only)



•  precisely following the information in the product and manufacturing specifications and by working to agreed tolerance levels

•  applying planned quality checks to test samples of the manufactured product at intervals during the production schedule

•  using computer-integrated manufacture where possible to eliminate worker error.
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Working with a variety of materials



•  using fabrics with different textures, construction methods and weights within the design

•  manipulating the fabric or using heat-setting to add pleats or tucks to give textural effects

•  using trims to add pattern, colour and texture

•  using beads or sequins to add sparkle and textural contrast and interest

•  using components such as novel button styles or other 3D features such as flowers

•  using interfacing and wadding to create different textures and 3D effects.



Aesthetics, ergonomics and anthropometrics

Aesthetics


•  Aesthetics is concerned with how a product looks, and includes shape, form, symmetry, size, proportion, colour and texture.

•  A product’s attractive appearance produces pleasant emotions in users and leads to a better user experience.

•  Balancing aesthetics and function is central to the commercial success of a product.
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Ergonomics


•  Ergonomics is the study of the ways in which a product, the user and the environment the product is used in affect each other.

•  It applies anthropometric data to resolve design issues relating to the ergonomic needs of the user.

•  An example is the ‘Easy Button’. The shape and size of the button make it easier for people with limited fine motor skills to use independently.
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Anthropometrics


•  Anthropometrics is the study of the sizes of people in relation to products.

•  Measurement data is analysed and presented as standards, for example BS 3728 Size designations of children’s and infants’ wear.

•  Anthropometrics helps designers take into consideration the range of sizes and abilities, such as grip capabilities, that exist within humans.
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Inclusive design



•  Inclusive designs have to be accessible and attractive without losing aesthetic appeal.

•  Empathic design can make big improvements in the lives of people who feel they have been excluded because of ageism or because they don’t conform to a particular body shape or gender stereotype.
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•  Fashion advertising campaigns that use realistically shaped models and people from a wider diversity of backgrounds help to break down stereotypes and promote inclusivity.

•  Zara’s ‘Ungendered’ and Selfridges’ ‘Agender’ androgynous/gender-neutral ranges use style and colour to challenge gender stereotypes.

•  Adaptive clothing is clothing designed to be easy to wear for people who experience difficulties dressing independently or need the help of a carer. Ranges from Target and Tommy Hilfiger have the same outward appearance as their typical designs but use magnetic closures, Velcro seams, one-handed zippers and stretch fabrics to ease fit. Other companies produce stylish adaptive clothing that discreetly accommodates or provides easy access for medical equipment, medical procedures, incontinence pads and dressings.




[image: ]




[image: ]




[image: ]



[image: ]




[image: ]



1  What is the role of a product developer?

2  List four pieces of information a product developer will look for when analysing a product.

3  What is the name given to the set of key criteria against which a design will be tested?

4  What is the difference between aesthetics, anthropometrics and ergonomics?

5  Explain how clothing can be made more inclusive.
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1.9 Health and safety
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Safe working practices



•  All equipment, tools and machinery are safe to work with and are fitted with safety guards or emergency stop buttons as appropriate.

•  All equipment, tools and machinery are regularly maintained and tested for safety.

•  Training and adequate supervision are provided for all equipment, tools and machinery.

•  Ergonomically designed work stations are used.

•  Dangerous items and substances are used and stored safely.

•  Accident reporting systems are in place, RIDDOR (Reporting of Injuries, Diseases and Dangerous Occurrences Regulations (2013)).

•  Welfare facilities such as first aid are provided.

•  Adequate breaks are planned for.

•  Statutory safety legislation is observed and obeyed.






	



	

•  All safety rules and signage must be followed.

•  Machinery or equipment must not be used unless the operator is supervised or trained in its use.

•  No eating or drinking.

•  PPE must be worn when using machinery or handling chemicals such as dyes.

•  Long hair must be tied back to avoid entrapping in machinery.

•  Work areas and walkways must be kept neat and free of trip hazards.

•  Spillages should be reported.

•  Seats must be adjusted to personal height requirements when operating machinery.

•  All persons must be aware of the emergency procedures, e.g. fire evacuation routes.

•  The correct tools for jobs must be used.



	

•  Care must be taken when handling hot liquids such as batik wax.

•  All safety guards and safety measures must be used.

•  Breakages or damaged tools or equipment must be reported to a teacher.

•  Hands must be kept away from cutting blades.

•  The correct operating temperature for equipment such as a batik pot or iron must be checked.

•  Hot or heavy equipment must be operated only on a firm level surface.

•  Hands and fingers must be kept away from moving parts of machines.

•  Electrical equipment must be switched off at the socket after use to avoid injury through accidental operation.

•  If a person becomes ill or injured this must be reported to a teacher immediately.







Health and Safety at Work Act 1974


•  The Health and Safety at Work Act (HASAWA) 1974 is the primary piece of legislation covering workplace health and safety in Britain.

•  It states that employers (so far as is reasonably practicable) must protect the health, safety and welfare of all employees and visitors.

•  The act makes it a legal requirement for employers to carry out risk assessments and put sensible measures in place to control risk.

•  It places an obligation on employees to cooperate and report inadequacies in health and safety arrangements and not to interfere with or misuse anything provided to assure health, safety or welfare at work.

•  The Health and Safety Executive (HSE) is responsible for enforcing the HSWA.
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Control of Substances Hazardous to Health Regulations (2002)


•  To comply with the Control of Substances Hazardous to Health Regulations (COSHH), employers must carry out risk assessments to prevent, reduce or control their workers’ or adjacent workers’ exposure to substances that may be hazardous.

•  Exposure could cause chronic lung diseases, skin problems, eye irritation or asthma.

•  Hazardous textile substances include dyestuffs, bleaches, chemicals used to apply finishes to fabrics, adhesives and cleaning materials.

•  Hazardous substances must carry a clear warning label that identifies what the hazard is.
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Risk management


•  In organisations where there are five or more employees it is mandatory to have a health and safety policy that formally records risk assessments.

•  The employer, or a designated health and safety officer, must identify potential hazards associated with the manufacturing processes that might cause harm to people.

•  If a hazard is identified, the next stages are to assess, control and monitor the associated risk.

•  Not all risks can be eliminated, but risk assessments ensure that all reasonable practicable measures are taken to minimise risk and prevent harm.

•  Risk assessments are effective only if employees follow them and employers review them regularly.




[image: ]


Safety precautions and risk assessment in manufacturing processes (A-level only)
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	Process
	Risk
	Safety precautions



	Handling heavy rolls of fabric
	Back injury from lifting.

	Use lifting equipment.





	Movement of heavy goods around the factory floor
	Injury from impact with forklift truck or other vehicle.
	Have designated safe zones or walkways.




	Spreading and cutting fabric
	Hand/finger injury from machines.

	Use machine safety guards and operate only if trained.




	Fusing press, e.g. applying fusible interfacing
	Hand/finger injury.


	Use presses only if trained.





	Machine sewing
	Hand/finger injury from sharp parts.



	Ensure needle guards are in place, fit emergency stop buttons.





	Pressing equipment
	Burns or scalds from hot equipment.

	Use the equipment and steam presses only if trained.






	Dyeing and printing fabric
	Inhalation or eye contact with dyestuff or solvents.

	COSHH safety labelling instructions on containers must be followed.






	General working area
	Tripping and falling.



	Keep all work areas clear and tidy.






	Materials handling
	Head injury from overhead conveyor system.

	Floor area where transporter rails pass must be painted with black and yellow warning stripes.





	Packaging machinery
	Hand/finger injury.
	Fit emergency stop buttons on machines.





Safety in products and services to the customer



Legislation used to protect consumers



•  the General Product Safety Regulations (2005)

•  the Furniture and Furnishings (Fire Safety Amendment) Regulations (1993)

•  the Trade Descriptions Act (2011).
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Safety standards in children’s clothing



•  No cords or drawstrings around the hood and neck areas of children aged 0–7 years and, for 7–14 year olds, the maximum length allowed is 75 mm.

•  No cords or ribbons accessible to a child’s mouth as unraveled fibres could be a choking hazard. The ends of cords or ribbons must be secured through heat-sealing to prevent fraying.

•  No loose threads, which could get wrapped around fingers or toes causing a tourniquet effect, restricting blood circulation.

•  No zips in trousers for boys under the age of five.

•  No components such as buttons that look or smell like food.

•  No hoods on sleepwear for babies less than 12 months, to prevent overheating.

•  A consideration of the restriction in vision and hearing a hood may cause in garments for older children.



Flammability of textiles





•  ‘LOW FLAMMABILITY TO BS 5722’ in black letters

•  ‘KEEP AWAY FROM FIRE’ in red letters.



Consumer Rights Act (2015)



•  Goods are to be of satisfactory quality; commensurate to the price paid.

•  Goods are to be fit for purpose.

•  Goods are to be as described.
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•  The initial right to reject goods is a 30-day period if the goods do not meet the above terms. This right entitles the consumer to a 100 per cent refund.

•  If after 30 days but within 6 months of the purchase date the product becomes defective, the consumer is entitled to claim a repair or replacement.

•  If the repair or replacement is unsuccessful, the consumer can claim a price reduction or a final right to reject the goods. The reduction or refund can be up to 100 per cent of the product value.

•  Consumers have the right to dispute resolution either through the small claims court or through an ombudsman such as the Citizens Advice Bureau.
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The British Standards Institute



•  The BSI can test products and award a certification to say that the product conforms to the stated British or European standard.

•  The BSI Kitemark on a product is a quality mark to assure consumers that the product well produced, safe and fit for purpose.

•  The standards relating to textiles include matters such as sizing, garment safety, and fabric testing methods.
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Measures to ensure the safety of toys




•  Soft toys with loose pile fabric or hair that sheds easily presenting a choking hazard.

•  Toys with small components or parts such as buttons that detach and that could cause a child to choke.

•  Loose ribbons on toys and long neck ties on children’s costumes.

•  Toys and dressing-up clothes that are flammable.

•  Toys with residual or unrestricted toxic chemical substances such as some dyestuffs and finishing chemicals that may be ingested.

•  Toys intended for children under 36 months that do not meet hygiene and cleanliness requirements and may increase the risk of infection, sickness or contamination.



Lion Mark


Advice to consumers
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1  Explain the responsibilities of an employer under the Health and Safety at Work Act (1974).

2  What is the role of the Health and Safety Executive (HSE)?

3  What are the four stages in a risk assessment cycle?

4  List three different safety standards related to the design of children’s clothes.

5  What three requirements must goods meet under the Consumer Rights Act?
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1.10 Protecting design and intellectual property (A-level only)




[image: ]




[image: ]



Copyright and design rights



•  To copyright work, and assert ownership, the designer adds the © symbol, their name and the date to the work.

•  Copyright law sets out the rights of the owner and manages the permissions to use copyrighted work, for example licences that can be drawn up for others to pay to use the work.

•  The UK Copyright, Designs and Patents Act 1988 provides cover for most works for 70 years after the death of the creator.





•  It is not necessary to register the design right, but ownership is hard to prove if designs are unregistered.

•  To register the design right, copies of early drafts, designs and design modifications are signed and dated by the designer and verified by a solicitor, who keeps them as proof of ownership.
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Registered designs and patents




•  Patents provide up to 20 years’ legal protection but are expensive and complicated to obtain.

•  In order to be awarded a patent, a new creation or invention needs to be useful and original.

•  Patents are not meant for aesthetic, creative or artistic work.

•  Patents apply only to the working parts of a design.
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Trademarks and logos
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•  Trademarks need to be applied for and renewed every ten years.

•  The IPO collects the fees and registers the trademarks.

•  The ™ symbol shows that a product is yet to be registered.

•  The ® symbol warns others that it is a protected trademark and makes it easier to take legal action against counterfeiters.

•  An example is Burberry’s dispute with Target over sales of fashion products using the iconic Burberry check trademark.
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1  What is meant by the term ‘intellectual property’?

2  What is the difference between copyright and design right?

3  List the three main intellectual property rights (IPR) used to protect designers.

4  Explain how one IPR is used to protect designers. Include at least one specific product example in your answer.

5  Draw the symbols used to denote copyright, a registered trademark and an unregistered trademark.
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1.11 Design for manufacture, maintenance, disposal and repair


Manufacture, repair, maintenance and disposal


Reducing the number of manufacturing processes (A-level only)



Processing raw materials


[image: ]


Cutting and sewing



•  Choice of fabric – bias cut, one-way designs, naps will require more fabric.

•  Using fewer seams – results in fewer seam allowances and therefore less fabric and thread being used. For example, a jacket could be made by cutting on a fold line, rather than using a centre back seam.

•  Using fewer components – for example, reducing the number of buttons used, which also saves thread.

•  Using computer-aided manufacture (CAM) – more accurate cutting creates less waste.



Packaging and delivery
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Choice of materials



•  The choice of fabrics and components depends on the required performance of a product, for example fabrics that need careful handling, such as chiffon and velvets, or fabrics that pill easily, will degrade more quickly in products that are worn and washed frequently.

•  The application of finishes such as stain repellents or crease-resistant finishes can improve performance, making products last longer, and reduce the amount of washing and ironing required.

•  The chemicals in laundry detergents, fabric softeners and dry-cleaning fluids damage the environment, for example by eutrophication. Choosing fabrics that are easier to clean can minimise this damage.

•  Washing at high temperatures and ironing incur energy costs – using synthetic fabrics, for example, can lower these energy demands.

•  Fabric mixtures can be difficult to recycle as the fibres can be difficult to separate. Using new environmentally friendly fibres, such as lyocell, can reduce the consumption of resources.

•  Using biodegradable fibres rather than synthetic fibres can reduce the toxicity of landfill sites.



Advisory labelling (A-level only)


The six Rs of sustainability
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Reduce


Recycle



•  the use of natural resources, for example water

•  the need for chemicals in manufacture

•  pollution caused by the manufacturing processes.





•  resold to charity shops or sent abroad to developing countries for reuse

•  broken down and restructured, for example to make insulating materials and paper

•  used as products for different purposes, for example wiping cloths

•  made from recycled, non-textile materials, for example plastic can be recycled into polyester to make fleece fabrics.



Reuse
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Rethink



Repair



•  Minor, timely repairs extend the life of a garment – ‘a stitch in time’, ‘make do and mend’.

•  Components, such as buttons, are easy to replace.

•  Holes in well-worn areas can be covered with patches, for example jacket elbows. In some clothing, for example for young children, this can be included in the design.

•  Holes in knitted fabrics can be darned.

•  Services are often available at dry cleaners to replace broken zips or the linings in jackets and coats.



Refuse



[image: ]



[image: ]



Care and maintenance of products





	



	Care symbol
	Standard instructions



	Washing temperature
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	A tub with a number inside indicates the maximum washing temperature in °C.






	Bleaching
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	An empty triangle means any kind of bleach can be used.





	Drying
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	The drying symbol comes with lines in it:

•  A curved line means line dry.

•  A horizontal line means dry flat.

•  Three vertical lines mean drip dry.







	Ironing temperature
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	The ironing symbol comes with dots in it indicating the ironing temperature:

•  1 dot = cool iron.

•  2 dots = medium iron.

•  3 dots = hot iron.






	Dry cleaning
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	An empty circle means the product should be dry cleaned.









•  The effect of heat on thermoplastic fibres – washing or ironing at high temperatures can heat-set unwanted creases into the product.

•  The fabric structure, any applied finishes and the garment construction that may need specific care, for example loosely knitted fabric, flame-resistant fabric or the use of linings, shoulder pads or trims.

•  The type of detergents used, for example alkaline and enzyme-based detergents can have a detrimental effect on some fibres such as silk and wool.

•  What happens during storage, for example protein fibres can be attacked by moths, white wool and polyamide turn yellow in UV light and mildew will affect damp cotton.
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1  Woven fabrics are more stable than knitted fabrics. True or false. Explain your understanding of a stable fabric.

2  Explain your understanding of the potential hazards created by the use of laundry detergents.

3  What resources, other than water, are conserved when recycling textile products?

4  Lyocell is a more sustainable fibre than cotton. Name another three fibres that are more sustainable.

5  What are the main natural resources required in the production of cotton?
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1.12 Feasibility studies (A-level only)

Producing and testing prototypes




•  the performance of the product

•  the ease and comfort of using it

•  the ease of cleaning or maintaining it

•  whether its features are suitable, for example pockets/fastenings

•  the cost

•  any recommended improvements.
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Analysing consumer feedback
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Product scale and dimensions
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	Country
	Standard size



	United Kingdom
	



	United States
	



	Japan
	



	France, Spain and Portugal
	



	Germany and Scandinavia
	



	Italy
	



	Australia and New Zealand
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1  Explain your understanding of the work of a pattern grader.

2  Explain how a prototype plays a major role in the iterative design process.

3  Why do feasibility studies play an important role in the textile industry?
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1.13 Enterprise and marketing in the development of products

Enterprise and marketing

Enterprises
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•  new start-ups

•  online businesses

•  project businesses, for example launched by a celebrity

•  community projects, for example recycling enterprises



Marketing



•  Products need to be at the right price and readily available.

•  Products need to be advertised to create demand.

•  Shoppers need to be made aware of new products.

•  Sales data need to be analysed as part of market research to direct product development.





•  website promotions and advice

•  social media, such as Facebook and Instagram

•  online vlogs (video blogs) demonstrating the product

•  online pop-up adverts

•  promotional events

•  media adverts (in newspapers and on television and radio)

•  shop-front displays

•  packaging

•  display boards.
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Brand identity
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Customer identification
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Labelling


Packaging


Corporate identity



•  logos and trademarks

•  shop signage

•  shop/outlet design

•  staff uniforms

•  company stationery and packaging.
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Global marketing (A-level only)



•  the demand from culturally diverse countries for western fashion

•  rising affluence in emerging countries, for example India, increasing demand

•  the rise of new, talented designers worldwide being publicised.





•  reach a global market immediately

•  target customers relatively cheaply compared to traditional advertising

•  network and build up a community of potential customers, for example through Facebook, Twitter and Instagram.



Product costing and profit


The role of entrepreneurs
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Collaborative working



Factors affecting product price (A-level only)



•  the demand for the product

•  the price of rival products

•  the price per unit

•  the potential for unsold stock

•  the costs incurred by online sales versus retail properties

•  the recommended retail price (RRP), which allows retailers enough money to pay their business running costs and earn a profit.





	



	Costs
	Includes the costs of materials and components and takes into account overheads, for example marketing, administration, packaging and transport.



	Profit margin
	The amount of money gained from selling products after all costs have been deducted, expressed as a percentage. A low profit margin means that costs are too high or the price is too low.



	Target market
	A particular group of people defined by factors such as age, gender, interests, location, disposable income at which a product or service is aimed.



	Budget
	A realistic calculation of the income required to fund a complete project.




Fashion cycles (A-level only)
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Sales and marketing cycles




•  a fad – a short-lived craze

•  a classic – a simple, elegant design that stays in fashion

•  a standard – a popular style that lasts longer than a fad but shorter than a classic.
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The impact of fashion on trends



•  Retro: sometimes referred to as ‘vintage inspired’, these fashions are retrospective in that they are derived from past fashions and designs.

•  Vintage: the use of actual items from the past. This fashion shows an appreciation of colours, patterns and fabrics from the past, for example the Art Deco period.

•  Industrial: black or military-influenced clothing, which emerged in the late 1980s. It is often associated with anti-establishment, sci-fi or post-apocalyptic themes, for example steampunk.

•  Traditional: a trend inspired by traditional styles and fabrics, for example Harris tweed hacking jackets and tartan kilts.



Industry development cycles
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Colour trends


Fibre trends
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Predictions


Trade fairs
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The influence of trends and changes in lifestyles



•  Work: this has become less formal, leading to ‘dress down’ days and a demand for more comfortable work clothing.

•  Health and fitness: this has become a popular leisure pursuit, leading to a demand for fashionable leisure wear.

•  New technologies: the use of devices such smartphones, tablets and computers have led to design modifications in bags, hats and jackets to accommodate them.

•  The cult of the individual: people are free to develop their own personal style and dress eclectically, leading to a demand for more customised products.

•  Internet access/social media: allows fashion trends to be communicated very quickly.

•  Travel opportunities: as more people travel more frequently, holiday clothing needs to be available all year round.
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1  What is your understanding of a start-up enterprise within the fashion/textile industry?

2  Explain how modern technology can assist in the collection of data to make a customer profile.

3  What information can usually be found on a product label?

4  Identify the advantages to designers of working collaboratively.

5  Outline the history of the sports bra to understand the resurgence of this garment.

6  Explain your understanding of the fashion influences that inspired the industrial trend.
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1.14 Design communication



•  Visual methods: mood boards, photographs, technical drawings.

•  Written methods: reports, summaries, evaluations, annotations.

•  Numerical methods: charts, graphs, tables.
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Report writing




	



	Item
	Content



	Brief summary/abstract
	A summary of the design project



	Short introduction
	An explanation of the context for the design task and the objectives of the project



	References
	A list of the research activities undertaken to investigate the design brief



	Explanations
	Explanations of how ideas were tested and developed



	Prototype
	A description of the prototype and its main features



	Relevant issues
	Notes about any safety issues or hazards associated with the design and manufacture of the product



	Associated costs
	Notes about the costs associated with the design, and possible modifications



	Environmental impact
	Notes about the environmental impact of sourcing materials and methods of production, and possible modifications



	Manufacturability
	Notes about the manufacturability of the design, and possible modifications or improvements



	Summary of results
	The results of testing the final design against the design criteria, prototype trials, customer feedback



	Conclusions
	An analysis of the strengths and weaknesses of the design and suggested improvements



	Appendix
	Further details about any of the data mentioned in the report



	Bibliography
	References to sources of information used in the writing of the report
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Graphs, tables and charts

Graphs
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Tables and charts
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2D/3D sketching
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Use of mixed media and rendering to enhance drawings



•  Base: any surface suitable for sketching, drawing or collage can be used, for example all types of paper and card.

•  Medium: graphite, coloured pencil, chalk, charcoal, crayon, ink, ballpoint, paint can all be used.

•  Mixed media: a combination, for example of painted paper or magazine pages used for collage, and textures created by wax resist with water colour.

•  Rendering: the process of adding colour, shading and texture to an image, which can be used to create 3D effects.
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Dimensioning and details for manufacture

Working drawings



•  the front and back view

•  the design features

•  accurate measurements

•  the position of pockets, buttons, zips

•  close-ups to show fine detail

•  details of stitching and trims.



Geometry
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1  Suggest ways in which different presentation strategies can combine efficiently to communicate an evaluation of a design proposal.

2  Explain how using charts as a method of presenting data can provide a clear analysis of research results.

3  What are the advantages of using the Pantone colour-matching system? Give examples.

4  Explain the details that should be included in a working drawing. Are there any advantages to the details being largely visual and numerical?
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  1  Describe two different fabric finishes that could be applied to polyester and viscose blended fabric to improve its performance.

  2  Describe a weft knitted structure. You may use a diagram.

  3  Describe the structure and properties of a staple yarn.

  4  Name two fancy yarns.

  5  Describe two ways in which smooth synthetic fibre filaments can be made into textured yarn.

  6  Yarns that contain elastane fibres are usually core spun. Explain why these yarns need to be core spun.

  7  Place each fibre listed below in the correct column of the table. You should use each fibre once only.
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  8  The photograph shows a cushion for use on a kitchen or dining room chair. The fabric used will have been tested to ensure that it is durable enough to stand up to the expected wear and tear. Describe a test that the fabric technologist might have carried out to check the durability of the fabric.
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  9  Name two resist methods of applying colour to fabric.

10  The production and distribution of fashion products involves the use of automated machinery. Describe how computer-aided manufacture (CAM) is used for a range of different processes in the fashion industry.
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lable 1.5.2 The advantages and disadvantages of surface decoration
printing techniques

Technique
Discharge
printing
(A-level only)

Method
Discharge paste is screen
printed onto dyed fabric.

The paste destroys the
original dye to produce the
pattern.

Advantages

Intricate patterns can be
reproduced.

Suitable for designs with large
areas of background colour.

Suitable for large print runs.

sadvantages
Two production stages
are involved.

Discharge paste is
expensive.

Block printing

A design is cut in relief on a

Can be used on any fabrics and

Time consuming and

by hand wooden block. fabric sizes. expensive.
Printing paste is applied to | Sustainable as all processes Accurate positioning is
the block. are traditionally done by hand. | essential.
The block is pressed firmly | Blocks can be reused. Ablock is needed for
GO \I:_e fabn‘c‘ LEviigje Gives an ethnic craft aesthetic. R
repeating pattern. Only suitable for small-
scale runs.
Stencil Gaps are cut into acetate or | Stencils can be cut by hand or Similar disadvantages to
printing by card to create a pattern. laser cutter. block printing.
hand

The stencil is positioned on
the fabric.

Printing paste is sponged
or brushed through the cut
areas.

Stencils can be reused.

Stencilled patterns can entirely
cover or enhance small areas of
fabrics.

Suitable only for simple
designs with limited
colours.

Stencils need to be used
with care as the sections
are connected only with
narrow ‘bridges’.

Rotary screen
printing
(Similar to
stencilling but
the stencils
are created
as seamless
mesh rollers
and the
process is
automated.)

Individual mesh rollers
print one colour and part of
the repeat design in turn.

Designs must fit the rollers
seamlessly.

The rollers are made by
hand using stainless steel
mesh, or photochemically
on woven nylon.

The rollers rotate as the
fabric travels below on a
conveyer belt.

Aninternal squeegee
forces printing paste
through open mesh areas
onto the fabric.

The most commercially viable
way of printing large quantities
of fabric.

Suited to designs that have
pattern repeats.

Can produce complex designs.
with five or more colours.

CAD is used to prepare the
screens.

Knitted fabrics can be printed
as this method does not stretch
the fabric.

Long set-up time.

Not suitable for JIT
manufacturing.

The circumference of
the rollers dictates the
length of the pattern
repeat.

Only suitable for high-
volume print runs.

The initial investment
cost for machinery is
high.
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Name
Metal

Source: copper,
aluminium and steel
for common uses.
Titanium, gold and
silver for special
uses.

Processing method

Very thin layers of metal
are laminated between
clear film and cut
lengthwise into thin strips.

Alternatively, the metal is
heated until it vaporises
and deposits at high
pressure onto polyester
fibres.

Properties

Strong and abrasion
resistant.

Lightweight.

Withstands high
temperatures.

Good conductor of heat
and electricity.

Anti-bacterial and anti-
microbial.

Anti-static.

Stiff handle and high
lustre.

Uses

Decorative fabrics and
trims, e.g. Lurex.

Silver prevents a
build-up of bacteria
in sports clothing and
medical applications.

Conductive sewing
thread in e-textiles.

Ceramic

Source: powdered
inorganic non-
metallic materials
such as crystalline
oxide. Carbon and
silicon are also

considered ceramics.

Incorporated into synthetic
fibres by coating them
with ceramic particles or
encapsulating them in the
fibre.

Resistant to 1000°C+
temperatures.

Lightweight and resistant
to chemicals.

Produces fabrics with UV
protection.

Has heat-deflection
properties to regulate
body temperature, e.g.
Protective Ceramic
Coating Material (PCCM).

Has therapeutic
properties if combined
with body heat.

Industrial work wear.

Swimwear, e.g. Esmo
and Sunfit fabrics.

Afabric’s surface coated
with PCCM deflects heat
in hot weather. When
applied to lining fabric, it
deflects body heat back
to the body.

Bioceramic fabric, e.g.
Under Armour Athlete
Recover Sleep Wear.

Production of nano-
fibres.

Thermolite, a lightweight
fibre with a hollow core
used in socks, sleeping
bags and jackets.
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lable 1.2.10 Classification of man-made inorganic fibres

Name
Glass (fibreglass)

Source: powdered
mineral compounds.

Processing method

Adirect melt method is
used to draw filament
glass fibres from

the molten mineral
compound.

The fibres can be used as
filaments or cut into staple
fibres.

Properties

High tensile strength but
low extensibility.

Poor abrasion resistance.

High heat resistance and
thermal conductivity.

Impermeable and
unaffected by sunlight,
chemicals and
microorganism attack.

Non-stick, non-toxic and
reflective.

Uses

Insulation materialin
buildings.

Flame-retardant fabrics,
e.g. theatre safety
curtains.

Strengthened glass,
reinforced plastics.

Hospital wall coverings.

Carbon (graphite
fibre)

Source: carbon
created by burning
acrylic fibre.

Carbon fibres are twisted
together to form a yarn
that can be used by itself
or made into a fabric.

Very strong for its size.
Lightweight.

Abrasion and tear
resistant.

Flame resistant at very
high temperatures.

Resistant to chemicals.

Protective clothing.

Intelligent electro-
conductive fabrics for
e-textiles.

Aeroplane interiors,
e.g. carpets, upholstery
fabric.

Production of
nano-fibres.
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First generation fibres

New generation fibres

Acetate
Cotton fibre waste is
dissolved into a polymer
solution by treating it
with a solvent

Viscose
Wood pulp is
dissolved into a
polymer solution by
treating it with a
solvent.

Modal
Wood pulp from
sustainable managed
forests is dissolved into
a polymer solution
using a solvent.

Lyocell (Tencel)
Wood pulp from
sustainable managed
forests is dissolved
using a solvent.

Dry spinning: the polymer solution is
extruded into a stream of warm air,
which evaporates the solvent and
solidifies the filament fibres

(Adlevel only)

Wet spinning: the polymer solution
is extruded into a chemical bath.
Different chemicals are used to make
modal and viscose. The chemicals
neutralise the solvent and solidify

the cellulose from the wood pulp into
filament fibres (Alevel only)

Closed-loop system: cellulose from
the wood pulp is regenerated in a
similar way to wet spinning but water
is used to wash and remove the
solvent. The water and solvent are
recovered and recycled for use within
a closed-loop system (A-level only).

Figure 1.2.7 The production of regenerated fibres
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Technique
Flatbed
screen
printing
(Similar to

stencilling but
is automated.)

Method

Screens are mesh fabric
stretched over frames.

Photochemicals create the
part design on each screen.

A conveyer belt moves and
stops the fabric.

The screens are lowered,
automatic squeegees push
printing paste through

‘open’ areas of the screens.

The screens are raised and
the fabric moves forward
to receive the next colour.

Advantages
Accurate and relatively fast.

Used for high-volume print
runs.

Good for small-width fabrics.

Large screens can print large
designs.

Can be used on a wider range
of fabrics as the number

of squeegee passes can be
increased.

Investment cost is lower
than rotary screen printing
machinery.

isadvantages

Semi-continuous,
stop-start operation.

Slower than rotary
screen printing.

Takes up more factory
floor space.

Not suitable for JIT
production.

Not cost-effective for
small orders.

Better suited to designs
with few colours.

Transfer
printing/dye
sublimation
printing

CAD generates the design.

Long rolls of sublimation
paper and inks are used to
print the design.

The printed paper and
white fabric are held
together in a heat press.

High temperature causes
the printed dyes to turn
into vapour, transfer and
bond with the fabric.

Quick set-up and turnaround
time reduces costs.

No colour or design constraints.

Colour adjustments can be
easily made using CAD.

Good colour fastness as the dye
bonds with the fabric.

The design covers the full width
of the fabric and does not have
to repeat.

Fabric retains a soft handle.

Only effective on fabrics
with 50% or more
synthetic fibre content.

Slower than screen
printing methods.

Slightly creased fabric
ruins the transfer print.

Arange of processes are
required to set up a print
run.

Digital printing

CAD generates the design.

The pattern is sent to
an ink jet printer fitted
with direct dye printing
cartridges.

The pattern is printed

onto the fabric or simple
garment, e.g. a T-shirt.

No colour or design constraints.
Colour changes are quick to do.
Patterns do not have to repeat.
Works on most fabrics.
Suitable for JIT production.
Rapid turnaround of samples.

No minimum print run.

Expensive.

Suitable for small print
runs.

The size of the printer
and printable area
determines the width
of the fabric that can be
used.
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Figure 1.1.15 Diaphragm bursting strength tester
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Figure 1.6.2 QRM modular production system
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Figure 1.14.11 Student presentation board
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Example uses
Brushed cotton
nightwear, shirting.
Cotton flannelette
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Polyester fleece
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Calendaring

Fabric is fed through rotating,
heated rollers.
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shape of the foot.

Stone and sand
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only)

Finished garments or lengths
of fabric are placed in industrial
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Linen for bedding.
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Figure 1.2.10 Melt spinning of
synthetic fibres





