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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 iv–ix 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 given online.
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Key terms

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

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

Core knowledge

1   Exploring the context of a design solution

Where and how the product or system is used

Identifying primary user and wider stakeholder requirements

Social, cultural, moral and economic factors

2   Usability

The impact of a solution on a user’s lifestyle

Ease of use and inclusivity

Ergonomic considerations and anthropometric data to support ease of use

Aesthetic considerations

3   Opportunities and constraints that influence design and making

Materials, components and processes that have been used

The influence of fashion, trends, taste and/or style

The influence of marketing and branding

The impact on society

The impact on usability

The impact on the environment: lifecycle assessment

The work of past and present professionals and companies

4   Developments in technology and their influence on design decisions and practice

Ethics

The environment

Product enhancement

5   The impact of new and emerging technologies when developing design solutions

Industry and enterprise

Circular economy

Cradle-to-cradle production

People – lifestyle, culture and society

The environment

Sustainability

6   Sources of energy

Generation of electricity

How energy is stored and transferred

Non-renewable sources

Renewable sources

Batteries

7   Environmental, social and economic influences

Environmental initiatives

Fair trade

Social and ethical awareness

Global sustainable development

8   Communicating design solutions

2D and 3D sketches with notes

Sketch modelling

Exploded drawings

Mathematical modelling

Flowcharts

9   Sources of information and thinking when problem solving

User-centred design

Systems thinking

Collaboration to gain specialist knowledge from across subject areas

10 Categories of materials

Papers and boards

Natural and manufactured timbers

Ferrous and non-ferrous metals

Thermo and thermosetting polymers

Fibres and textiles

11 Characteristic properties of materials

Density

Strength

Hardness

Durability

Strength-to-weight ratio

Stiffness

Elasticity

Impact resistance

Plasticity

Corrosive resistance to chemicals and weather

Flammability

Absorbency

Thermal conductivity

Electrical conductivity

Magnetic properties

12 Controlled movement

Types of motion

The effect of forces on the ease of movement

How different mechanical devices are used to change the magnitude and direction of motion or forces

13 Electronic systems

Inputs

Outputs

Programmable components (microcontrollers)

14 The impact of new and emerging technologies on production techniques and systems

Economies of scale

Disruptive technologies

In-depth knowledge

In the exam you will only be expected to demonstrate in-depth knowledge of one of these material categories or systems.

15 Papers and boards

Physical and working properties

Factors that influence selection

Sources and origins

Commonly available forms and standards units of measurement

Standard components

Structural integrity

Finishes and surface treatments

Processes used to make early iterative models

Accurate marking out methods

Manipulating and joining

Digital design tools

Manufacturing at different scales of production and processes used

Cost and availability considerations

16 Natural and manufactured timber

Physical and working properties

Factors that influence selection

Sources and origins

Commonly available forms and standard units of measurement

Standard components

Structural integrity

Finishes and surface treatments

Processes used to make early iterative models

Manipulating and joining

Wood joints

Accurate marking out methods

Digital design tools

Manufacturing at different scales of production and processes used

Cost and commercial viability, different stakeholder needs and marketability

Calculating the quantities, cost and sizes

17 Ferrous and non-ferrous metals

Physical and working properties

Factors that influence selection

Sources and origins

Commonly available forms and standard units of measurement

Standard components

Structural integrity

Finishes and surface treatments

Processes used to make early iterative models

Manipulating and joining

Accurate marking out methods

Digital design tools

Manufacturing at different scales of production and processes used

Cost and commercial viability, different stakeholder needs and marketability

Calculating the quantities, cost and sizes

18 Thermo and thermosetting polymers

Physical and working properties

Factors that influence selection

Sources and origins

Commonly available forms and standard units of measurement

Standard components

Structural integrity

Finishes and surface treatments

Processes used to make early iterative models

Manipulating and joining

Digital design tools

Manufacturing at different scales of production and processes used

Cost and commercial viability, different stakeholder needs and marketability

Calculating the quantities, cost and sizes

19 Fibres and textiles

Physical and working properties

Factors that influence selection

Sources and origins

Commonly available forms and standard units of measurement

Structural integrity

Finishes and surface treatments

Processes used to make early iterative models

Manipulating and joining

Ensuring accuracy

Digital design tools

Manufacturing at different scales of production and processes used

Cost and availability of materials and components

20 Electronic and mechanical systems and control (design engineering)

Sources and origins

Standard units of measurement

Standard components

Structural integrity

Finishes and surface treatments

Processes used to make early iterative models

Manipulating and joining

Accurate marking out methods

Digital design tools

Manufacturing at different scales of production and processes used

Success in the examination

Exam practice questions

Sample examination questions

Glossary

Now test yourself answers and exam practice answers at www.hoddereducation.co.uk/myrevisionnotes


Countdown to my exams
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6–8 weeks to go


•  Start by looking at the specification — make sure you know exactly what material you need to revise and the style of the examination. Use the revision planner on pages iv–ix to familiarise yourself with the topics.

•  Organise your notes, making sure you have covered everything on the specification. The revision planner will help you to group your notes into topics.

•  Work out a realistic revision plan that will allow you time for relaxation. Set aside days and times for all the subjects that you need to study, and stick to your timetable.

•  Set yourself sensible targets. Break your revision down into focused sessions of around 40 minutes, divided by breaks. These Revision Notes organise the basic facts into short, memorable sections to make revising easier.



[image: ]




[image: ]

2–6 weeks to go


•  Read through the relevant sections of this book and refer to the exam tips, exam summaries, typical mistakes and key terms. Tick off the topics as you feel confident about them. Highlight those topics you find difficult and look at them again in detail.

•  Test your understanding of each topic by working through the ‘Now test yourself’ questions in the book. Look up the answers online at www.hoddereducation.co.uk/myrevisionnotes

•  Make a note of any problem areas as you revise, and ask your teacher to go over these in class.

•  Look at past papers. They are one of the best ways to revise and practise your exam skills. Write or prepare planned answers to the exam practice questions provided in this book. Check your answers online at www.hoddereducation.co.uk/myrevisionnotes

•  Track your progress using the revision planner and give yourself a reward when you have achieved your target.
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One week to go


•  Try to fit in at least one more timed practice of an entire past paper and seek feedback from your teacher, comparing your work closely with the mark scheme.

•  Check the revision planner to make sure you haven’t missed out any topics. Brush up on any areas of difficulty by talking them over with a friend or getting help from your teacher.

•  Attend any revision classes put on by your teacher. Remember, he or she is an expert at preparing people for examinations.
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The day before the examination


•  Flick through these Revision Notes for useful reminders, for example the exam tips, exam summaries, typical mistakes and key terms.

•  Check the time and place of your examination.

•  Make sure you have everything you need — extra pens and pencils, tissues, a watch, bottled water, sweets.

•  Allow some time to relax and have an early night to ensure you are fresh and alert for the examinations.
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My exams

OCR GCSE (9–1) Design & Technology

Date: ……………………………………………………………….

Time: ………………………………………………………………

Location: …………………………………………………………
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1 Exploring the context of a design solution

A design solution is where a product or system fulfils a need or want. A design opportunity happens where there is a gap in the existing market.


•  Every living thing has needs and wants.

•  These needs and wants are different for everyone.

•  What one person needs or wants may be the complete opposite to the needs and wants of the person next to them.

•  One person’s needs and wants may cause difficulties or problems for another person.

•  Each person or living thing has unique and individual needs and wants, but there are common needs that are shared between groups.

•  Designers design products or systems to fulfil needs and wants.
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Where and how the product or system is used

Why design a new product or system?


•  All new designs of products and systems should ideally make things easier, quicker or cheaper for a user.



What needs to be considered before designing?


•  Designers must consider what issues may arise before designing a product or system.

•  A successful design solution will identify, address and take into consideration many of the issues highlighted.

•  Potential issues should be identified within the design context.

•  Designers need to consider the impact on the environment and other users.
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Identifying primary user and wider stakeholder requirements

Most products and systems are used or maintained by humans.


•  The primary user is the main user of the product or system.

•  A stakeholder is a person, group or organisation that has an interest in the product or system.



When designing a product or system, the designer must not only consider the views of the primary user and think about how they will interact with the product, but also consider the stakeholders and wider stakeholders that have an interest in the designs they are developing.
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How to identify and consider primary user and stakeholder requirements

You can use a task analysis and the 5WHs – who, what, when, where, why – to identify who your primary users and wider stakeholders are and their requirements.

You can do this by:


•  asking your primary user what they feel are important things to consider

•  observing the design context and looking at how similar products/systems are used

•  identifying successful and unsuccessful features of similar products

•  talking to other stakeholders who may have an interest in the product/system

•  gathering ongoing feedback from both the primary user and the stakeholders throughout the developmental stage

•  conducting thorough user testing with designs, prototypes and solutions produced

•  continuing the iterative process by re-evaluating the product/system design to ensure an optimum solution is reached.



Social, cultural, moral and economic factors

To make a product or system successful designers must consider social, cultural, moral and economic factors. These factors usually overlap and affect all aspects of our lives and how we interact as humans.

Social factors

These are lifestyle factors that affect people within our society. They involve considerations or problems that can affect people’s lives, such as:


•  anti social behaviour

•  poverty

•  drug abuse

•  alcohol abuse

•  economic deprivation

•  unemployment.



Designers have a responsibility to consider these factors when designing.

Designers should aim to design products that can be used by as many people as possible, including people with disabilities and those of different ages (including the elderly). This is called inclusive design.

Cultural factors

These are the beliefs, moral values, traditions, language, laws and behaviours that are common to a group of people (for example, a nation or community).


•  A product that is suitable for or appealing to one society or culture will not necessarily be successful or useful in another society or culture, and designers need to consider this when designing.

•  Designers have a responsibility to recognise, understand and respect different cultural beliefs when designing products. (Colours, for example, have different meanings in different cultures – designers need to be aware of these to ensure their product is successful in a particular society and to avoid giving offence.)



Moral factors

A moral issue is related to human behaviour. It is the


•  A designer may not be happy that their design could be used to promote products that are harmful to the consumer. An example of this could be a designer making a label for a sugary drink. Excessive consumption of sugary drinks could result in long-term health problems such as diabetes and obesity.

•  Moral factors may influence a designer’s choice of materials. For example, using recyclable materials or avoiding unethical materials such as fur.

•  The way that we design and make things affects the safety, comfort and well-being of the people who come into contact with them. The morality of our thinking and decision making has an impact on every aspect of our design and technology work, and on the people who will use our products.



Economic factors



•  Making, using and disposing of products will have an impact on the economy; it can create or affect jobs in a positive or negative way.

•  Will the product or service create or threaten jobs? For example, many modern products are manufactured by computer-controlled systems (CAM), resulting in the loss of jobs for skilled workers in factories.

•  While some jobs may be lost (traditional skills, manual labour), some new jobs can be created (developing and maintaining new and emerging technology).

•  Many products that we buy are manufactured by people who are badly paid and who work in poor conditions, sometimes abroad. This can have a negative effect on that country’s economy as the workers have little money to spend.

•  Big brand names in fashion, fast food, drinks, supermarkets, DIY stores, cars and motorbikes can be seen in many parts of the world; this is called product globalisation.
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1  List three needs or wants for a three-year-old child.


2  Explain the difference between a primary user and a stakeholder.


3  Give one social factor that might affect the primary user’s ability to purchase a new product.


4  Explain how moral factors might influence a designer.


5  What term do we use to show that a product is accessible to all users?
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lable 6.2 Renewable sources of electricity

Method

Hydroelectric

Descri

Dam is used to trap water, the water released turns turbines, turbines turn
generators, electricity is distributed.

Wind

Blades are designed to catch wind, blades turn turbines using gears, turbines turn
generators, electricity is distributed.

Solar photovoltaic

Photovoltaic cells convert light to electricity.

Tidal barrages

Barrage built across river estuary, turbines turn as tide enters (and when tide
leaves), turbines turn generators, electricity is distributed.

Wave Motion of waves forces air up cylinder to turn turbines, turbines turn generators,
electricity is distributed.

Geothermal Cold water is pumped underground through heated rocks, steam turns turbines,
turbines turn generators, electricity is distributed.

Biomass Fuel [wood, sugar cane, etc.) is burnt to generate heat, which heats water to

generate steam; steam turns turbines; turbines turn generators; electricity is
distributed.
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lable 19.8 Mechanical, chemical and biological finishes

Finish
Mechanical finishes

Descri

Brushing

Wire brushes are passed over the surface of the fabric to raise the fibres and to
produce a soft, fluffy surface. Often used on fleece and flannel fabrics.

Calendering

Fabric is pressed using heated rollers to give it a smoother, more lustrous surface.Often
used on upholstery fabrics to give them a flat surface and sheen.

Chemical finishes

Mercerising

Uses caustic soda to cause fibres to swell up, creating a more lustrous, stronger
fabric. It improves the uptake of dye, giving a deeper and more even colour. Only
works for cellulose fibres.

Crease resistance

Aresin coating is applied that reduces absorbency and stiffens fibres so a fabric is easier
to care for, reducing the need for ironing and allowing the fabric to dry more quickly.

Flame resistance

Applied to the surface of fabrics such as soft furnishings, children’s sleepwear and
bedding as a liquid coating; when dry this is durable and long lasting. Proban is an
example.

Bleaching

Removes natural colour and prepares fabric for dyeing and printing to ensure an
even, consistent colour.

Biological finishes

Stonewashing

Used in the production of denim jeans. A popular distressed look is created by
adding stones to industrial washing machines, along with the jeans.
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lable 19.9 The stages of NACERAP quality control checks

Example: Shirt

N (Name of fault) Misaligned buttonhole

A (Appearance) Misaligned buttonhole

C (Cause) Error in measurement for button spacing on manufacturing specification

E (Effect) Hem of shirt does not meet when buttoned up

R (Repair) Unpick buttons and re-sew using new measurements

A (Action) Make changes to button spacing measurement on manufacturing specification
P (Prevent) Check all measurements on manufacturing specification for further errors
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lable 15.2 The properties, characteristics and uses of common boaras

Common name | T|

Card 180-300 Available in a wide range of Greetings cards, paperback
colours, sizes and finishes; book covers, simple modelling
easy to fold, cut and printon

Cardboard 300 upwards Available in a wide range of General retail packaging
sizes and finishes; inexpensive; | for food, toys, etc.; design
easy to fold, cut and printon modelling

Corrugated 3,000 upwards Lightweight yet strong; fluted Pizza boxes, shoeboxes,

cardboard construction makes it difficult | larger product packaging, e.g.
to fold; can absorb knocks and | electrical goods; packaging for
bumps; good heat insulator delicate or fragile items

Mounting 1,400 Smooth; rigid; good fade Borders and mounts for

board resistance; available in picture frames

different colours
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lable 16.17 Knock down fittings

Corner
block

Two block
fittings

Rigid joint

® Made from moulded plastic.
® Used for joining timber pieces at right

angles.

Screws fasten the fittings to the timber
pieces.

Used in frames, shelving units,
bookcases and small tables.

Connector
bolt i

Cross
dowels

Rail Aluminium

Locating
pin

Allen screw

® Made from steel or brass.
® Bolts and threaded pieces fit into holes

in the timber.

As the bolt is tightened the two pieces
are pulled together.

Used in beds and bedroom furniture
such as wardrobes and drawers.

Cam locks Screwdriver

slot

Threaded
rod

Made from steel.
Disc and threaded bolts fit into holes
in the timber.

® Bolt shaft engages with slot in disc.

Disc is rotated by a screwdriver and
locks the shaft in position.

Used in beds and bedroom furniture
such as wardrobes and drawers.

Bench top
joiners

Table plate

Made from steel.

Curved or angled plates are inserted
into holes in each piece.

A nut and bolt goes through both
plates.

As the bolt is tightened the two pieces
are pulled together.

Bench top joiners are used for joining
kitchen worktops and benches
together

Table plates are used to join large
table legs to table tops.
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lable 15.3 The properties, characteristics and uses of common

laminated layers

Common name

Properties/working characteri s

Uses

Foam board Smooth, rigid, very lightweight and easy to cut Point-of-sale displays, ceiling-
and fold, available in a range of colours, sheet hung signs in supermarkets,
sizes and thicknesses architectural modelling

Styrofoam Light blue colour; easy to cut, sand and shape; 3D moulds for vacuum forming
strong and lightweight; water resistant; good heat | and GRP, wall insulation in
and sound insulator; available in awide range of | caravans, boats, etc.
sizes and thicknesses

Corriflute Made from a high-impact polypropylene resin, Outdoor signs, containers,

wide range of colours, waterproof, easy to cut but
can be difficult to fold, rigid, lightweight

packaging and modelling

PVC foam sheet

Lightweight, good insulation properties, easy to
print on, easy to cut and join to other materials,
water resistant, available in a range of different
colours

Outside displays and signs
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lable 15.7 Common adhesives and their properties

Adhe:
Glue sticks

Me

Paper and thin card

m

Properties

Safe, easy to apply, inexpensive and mess-free;
can unstick over time, pieces can break off,
making surface lumpy; quick setting

Spray glues Paper and thin card

Gives a light, even coating; can be permanent or
temporary; quick setting; can be messy

PVA glue Thicker card, corrugated

cardboard, foam board, Styrofoam

Dries clear; inexpensive; can be watered down;
only a thin layer is needed for a strong, long-lasting
bond

Hot glue guns. Thick card, Corriflute

of Styrofoam as the solvent will
melt the foam)

(Must not be used on foam board

Quick setting; can burn material and user; cool
melt versions available; coloured glue sticks
available
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Dimensions (mm)

1 Height

2 Eye level

3 Shoulder height

4 Elbow height

5 Hip height

6 Knuckle height (fist grip height)
7 Fingertip height

8 Vertical reach (standing position)
9 Forward grip reach (standing)

Age range 5-9
Combined (percentiles)

5%
1,058
895
843
610
496
375
298
1,241
as2

50%
1,264
1,055
1,014
720
619
480
390
1,521
531

95%
1,483
1,180
1,198
805
754
565
470
1,820
640

Figure 2.2 Anthropometric data for standing

Age range 13-18
Combined (percentiles)

5%
1,470
1,456
1,184

945
734
690
420
1,758
594

50%
1,685
1,570
1,352
1,005
855
720
620
2,033
689

95%
1,857
1,740
1,525
1170
990
815
695
2,220
809

Age range 19-65

Men (percentiles)

5%  50%
1,630 1,745
1,520 1,640
1,340 1,445
1,020 1,100

850 935
700 765
600 675
1,950 2,100
720 790

95%
1,860
1,760
1,550
1,180
1,020
830
730
2,250
860

Women (percentiles)

5%
1,510
1,410
1,240

950
750
670
560
1,810
660

50%
1,620
1,515
1,330
1,020
820
720
620
1,940
725

95%
1,730
1,620
1,420
1,090
890
770
680
2,070
790
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lable 10.6 Common thermosetting polymers

Common name
Urea-formaldehyde

Prope!

es/working charactel

Stiff, hard, brittle, heat resistance,
good electrical insulator, range of
colours

ics | Uses

White electrical fittings, domestic
appliance parts, wood glue

Melamine-formaldehyde

Stiff, hard, strong, range of colours,
scratch and stain resistance,
odourless

Tableware, decorative laminates for
work surfaces, electrical insulation

Phenol-formaldehyde

Stiff, hard, strong, heat resistance

Dark electrical fittings, saucepan
and kettle handles

Epoxy resin

Good chemical and wear resistance,
heat resistance to 250 °C, electrical
insulator

Adhesives such as Araldite are used to
bond different materials, for example
wood, metal and porcelain

Polyester resin

Becomes tough when laminated with
glass fibre, hard and strong, but
brittle without reinforcement

GRP boats, chair shells, car bodies
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Figure 15.6 Common paper sizes
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lable 1/.5 Bolts and screws

Bolt type
Hex bolts

Ilust

Ap)

Used in machinery and construction. Can be fully or
part threaded. Tightened with spanner or socket.

ons

Machine screws

Used in machinery, construction and household
products and appliances. Fully threaded. Tightened
with a flat or crosshead screwdriver.

Thread-cutting
machine screws

Used in construction, bodywork and steel-framed
buildings. Point is ‘self-tapping’ so can be bolted into
anon-threaded hole.

Sheet metal screws

Designed to be driven directly into sheet metal.
Coarse thread grips’ the hole in the sheet steel. Often
called ‘self-tappers’.

Socket screws

OE))MN)

e

Similar to machine screws but with an internal hex
socket for tightening with an Allen key.

Flange bolts

(D

Used in engines and automotive applications. Bolt
head has a flange that acts like a washer.
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lable 15.5 Laminated board sizes

Board izes Thicknesses
Foam Standard sheet sizes from A4 3mm, 5mm, 10 mm
board to AO
Corriflute | A range of sizes up to 8 ft by 6 ft | 2-10 mm A range of different colours
PVC foam | Standard paper sizes and 1mm, 2 mm, 3 mm, 4mm, Standard and special
larger sizes up to 10 ft by 7 ft 5mm, 6 mm, 8 mm, 10 mm, designer colours; gloss or
13 mm, 15 mm, 19 mm, 25 mm | matt finishes
Styrofoam | Sheet form or blocks 5-165 mm (in increments of

5 mm or 10 mm)
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lable 17.6 Cutting lList

Piece Number | Length Total length
Top horizontal | 2 400 mm 800 mm
Legs 4 300 mm 1,200 mm
Bracer 2 160 mm 320 mm

TOTAL =

,320 mm
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lable 10.3 Examples of natural timbers and manufactured boards

Hardwood Softwood Manufactured board

Oak Scots pine Medium-density
fibreboard (MDF)

Mahogany Spruce Plywood

Teak Cedar Chipboard

Beech Parana pine Blockboard
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Level 3 (6-8 marks)

The candidate will show good knowledge and understanding of the
ecological issues that arise with the use of cotton. There should be good
consideration of the environmental connection to these issues in relation
to the lifecycle of a product or environmental impact. They will be able
to undertake a thorough evaluation of the issues identifying positive and
negative implications. There is a well-developed line of reasoning which
is clear and logically structured. The information presented is relevant
and substantiated with the use of examples.

Level 2 (3-5 marks)

The candidate will show good knowledge and understanding of some

of the ecological issues surrounding the use of cotton. There will be
some consideration of the environmental connection to these issues in
relation to the lifecycle of a product or environmental impact. There will
be limited reference to evaluating the issues. Evaluations will be one
sided or limited to one factor. There is a line of reasoning presented with
some structure. The information presented is in the most part relevant
and supported by some evidence. Maximum of 4 marks if no evaluation
evident.

Level 1(1-2 marks)

The candidate will show limited knowledge and understanding of the
ecologicalissues surrounding the use of cotton. There is no attempt

at evaluation. The information has some relevance and is presented
with limited structure or detail. The information is supported by limited
evidence.

Level 0 (0 marks)

No response or no response worthy of credit.
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lable 19.3 Leading producers of natural fibres

Fibre Leading producers

Cotton Brazil, Pakistan, Turkey, USA

Linen Canada, Russia, France [the plant flourishes in cooler climates)
Wool Australia, New Zealand, USA

Silk China






OEBPS/images/cross.gif





OEBPS/images/145-5.gif
MA = number of teeth on driven gear
number of teeth on driver gear





OEBPS/images/149-1.gif
Ultra-bright
LED
Ultra-bright
LED

Figure 20.12 A microprocessor in a system diagram
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lable 15.9 Costs and availability of materials

Material Ava y Cost
Paperand | Widely available Inexpensive:
cardboard e A4 white paper - 1p per sheet
e Larger sizes (A1 and A0) - 10p per sheet
Cardboard | Widely available in high street | More expensive than standard paper but less expensive
and glossy | stationery shops than other materials (e.g. metal, timber, polymers)
paper types
Foam board | Widely available in sizes A4 to | e A4 -50p per sheet
Alatartand hobby shops e Al-£2.50 per sheet
Thicker sheets are more expensive
PVC foam | Widely available from o Small sheets (A4) - £2 per sheet
specialist suppliers and online | @ Large sheets (2,400 x 1,200 mm) - £50 per sheet
Styrofoam | DIY stores and online Standard 25 mm-thick sheet (2,400 x 600 mm) - £7 per sheet
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Level 3 (6-8 marks)

The candidate will show good knowledge and understanding of the
ecological issues that arise with the use of foamboard. There should

be good consideration of the environmental connection to these issues
in relation to the life cycle of a product or environmental impact. The
candidate will be able to undertake a thorough evaluation of the issues,
identifying positive and negative implications. There is a well-developed
line of reasoning which is clear and logically structured. The information
presented is relevant and substantiated with the use of examples.

Level 2 (3-5 marks)

The candidate will show good knowledge and understanding of some of the
ecological issues surrounding the use of foam board. There will be some
consideration of the environmental connection to these issues in relation
to the lifecycle of a product or environmental impact. There will be limited
reference to evaluating the issues. Evaluations will be one sided or limited
to one factor. There is a line of reasoning presented with some structure.
The information presented is in the most part relevant and supported by
some evidence. Maximum of 4 marks if no evaluation evident.

Level 1(1-2 marks)

The candidate will show limited knowledge and understanding of the
ecological issues surrounding the use of foam board. There is no attempt

at evaluation. The information has some relevance and is presented with
limited structure or detail. The information is supported by limited evidence.

Level 0 (0 marks)

No response or no response worthy of credit.
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Figure 9.3 Effective collaborative working
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lable 17.1 The properties, working characteristics and uses of ferrous

metals

Name

Low carbon steel or mild
steel

Properties/worki

characteristics

Inexpensive compared to
other metals

Tough

East to cut, drill and weld

Uses

General building and engineering (nuts,
bolts, girders), car body panels, gates

Medium carbon steel

Similar properties to
low carbon steel
Slightly harder and less
ductile

Large vehicle parts such as axles, gears
and crankshafts

High carbon steel or
‘carbon steel’)

Much harder and stronger
than mild steel
More brittle

High-strength cables, springs, saw blades,
drills, etc.

Tool steel (die steel)

Extremely hard

® Resistant to heat

Cutting tools, machine parts

Stainless steel

Resistant to wear and
corrosion

Cutlery, surgical instruments, kitchen
utensils, specialist vehicle parts

Castiron

High compressive strength
Extremely brittle

e Extremely resistant to

corrosion and oxidisation

Car engine blocks, manhole covers, kitchen
saucepans

Wrought iron

e Strong

High resistance to corrosion
Attractive ‘patina’ as it ages

Ornamental gates, fences, garden benches
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Figure 1.1 What leads to a design solution
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Figure 18.15 The vacuum forming process
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Figure 19.14 Surface decoration techniques
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lable 15.1 The properties, characteristics and uses of common papers

Common name

Weight (gs

Properties/working characteristics

Uses

Layout paper 50 Bright white, smooth, lightweight Sketching and developing
(thin) so slightly transparent and design ideas; tracing parts of
inexpensive designs

Copier paper 80 Bright white, smooth, medium Printing and photocopying
weight, widely available

Cartridge paper  80-140 Textured surface with creamy colour, | Drawing with pencils,
thicker and more expensive than crayons, pastels, watercolour
layout or copier paper paints, inks and gouache

Bleed-proof 80-140 Bright white, smooth surface, stops | Drawing with marker pens

paper marker ‘bleed’

Sugar paper 100 Available in wide range of colours, Mounting and display work

sold in larger sheet sizes,
inexpensive, rough surface
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lable 16.10 Grades of abrasive

Extra coarse | Removal of old and/or very stubborn varnishes or paint
layers

Coarse Rough shaping of timber after cutting

Removal of paint or varnish

Medium General sanding work

Some final shaping of timber

Fine Final sanding of timber before finishing
Extra fine Sanding between coats of paint or varnish to provide
a ‘key’

Super fine Very fine sanding between delicate coatings

For polishing hardwood
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Figure 19.8 The three types of recycling
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Figure 20.17 Grub screw fixture for a coupling
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lable 6.1 Non-renewable sources of energy

Nuclear Nuclear fission generates heat, which heats water to generate steam; steam turns
turbines; turbines turn generators; electricity is distributed.

Gas/coal/oil | Fuelis burnt to generate heat, which heats water to generate steam; steam turns
turbines; turbines turn generators; electricity is distributed.
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Figure 15.9 The process of embossing
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lable 10.5 Common thermo polymers

Common name

Polyethylene terephthalate
(PET)

Properties/wor|
charactel cs

Clear, tough and shatter resistant,
PET has good moisture and gas
barrier properties

Uses

Soft drink bottles, mineral water
bottles, fruit juice containers and
cooking oil bottles

High-density polythene
(HDPE)

Range of colours, hard, stiff, good
chemical resistance, high impact

Milk crates, bottles, pipes, buckets,
bowls

Polyvinyl chloride (PVC)

Stiff, hard, tough, good chemical
and weather resistance, uPVC
(unplasticized PVC) has strong
resistance to chemicals and
sunlight

Pipes, guttering, roofing sheets,
window frames

Low-density polythene
(LDPE)

Range of colours, tough, flexible,
good electrical insulator and
chemical resistance

Washing-up liquid, detergent and
squeezy bottles; bin liners and
carrier bags

Polypropylene (PP)

Hard and lightweight, good
chemical resistance, can be
sterilised, good impact, easily
welded together, resistance to work
fatigue

Medical equipment, syringes,
crates, string, rope, chair shells,
containers with integral (built-in)
hinges, kitchenware

Expanded polystyrene (EPS)

Lightweight, absorbs shock, good
sound and heat insulator

Sound and heat insulation,
protective packaging

Nylon Hard, tough, resilient to wear, self- | Gear wheels, bearings, curtain-rail
lubricating, resistant to chemicals | fittings, clothing, combs, power-tool
and high temperatures cases, hinges

Acrylic Stiff, hard, clear, durable outdoors, | Illuminated signs, aircraft canopies,

easily machined and polished, good
range of colours, excellent impact
resistance [glass substitute), does
scratch easily

car rear-light clusters, baths,
Perspex sheet

Thermoplastic elastomers
(TPE)

A combination of thermoplastics
and elastomers; flexible and
tough; after stretching and
bending they will return to close to
their original shape

Watch straps, scuba diving masks,
remote control buttons

Acrylonitrile butadiene
styrene (ABS)

Tough, high-impact strength,
lightweight, scratch resistant,
chemical resistance, excellent
appearance and finish

Kitchenware, safety helmets, car
parts, telephones, food mixers, toys
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Figure 16.8 Different types of drills
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lable 15.4 Time taken to decompose for different board materials

Material e taken to decompose

Paper 2-4 weeks
Cardboard 2 months
Styrofoam 50years
PVC 500years
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o mostly deciduous
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« mostly evergreen
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Figure 10.5 Hardwood and softwood trees
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Figure 15.12 Offset lithography printing
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lable 16.14 Cutting list

Number
Pa required Length (mm) | Total length (mm)
Left side 2 864 mm 1728 mm
Right side 2 864 mm 1728 mm
Top 2 400 mm 800 mm
Base 2 400 mm 800 mm
Shelf 1 364 mm 364 mm
TOTAL = 5420 mm
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Insulating Keeps us warm
Absorbent

Durable

Drape

Elasticity
Handle






OEBPS/images/81-1.gif
nt

scription

Example uses

Housing Housing A joint made by cutting a channel | Fitting shelves
joints ina piece of timber and inserting | and partitions into
and securing another piece of bookcases and
timber into the channel. cabinets
Stopped
housing
Mortise and A joint comprising of a mortise | Table and chair
tenon hole and a tenon tongue. The legs
tenon is cut in one piece of
timber (known as the rail) to fit
exactly into the mortise hole in
the other piece of timber.
Bridle Similar to a mortise and tenon Legs or stiles to

joint but with a longer tenon (as
long as the depth of the timber]
and a mortise that is cut to the
whole depth of the timber so
that the two pieces of timber
lock together tightly.

rails, frames

Corner halving

Ajoint in which channels that
interlock are cut into the corner
of two pieces of timber. They
are often glued and nailed or
screwed to reinforce them.

Frames

Cross-halving

Constructed in the same way as
the corner halving joint, but the
jointis made in the middle of
the timber to allow any internal
parts of the frame to ‘cross’
each other inside the frame.

Strengthening
rails for tables
and chairs, trellis,
box compartment
dividers

Biscuit

Small slots are cut into the
edges of the boards using a
biscuit joiner. An oval-shaped
compressed wood fibre biscuit
is then glued into the slot and
the two boards are clamped
together.

Table tops
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Figure 9.1 Different sources of information
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Figure 13.11 Advantages and disadvantages of microcontrollers
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lable 13.1 lypes of switches

Push switches

Produce a signal when push button is
pressed

Can be momentary (turns off when
released) or latching (stays on until
pressed again)

Available in many different shapes,
sizes and colours

Rocker switches
Toggle switches

Slider switches

Produce a signal when turned on
Used in many different household
electrical appliances and other
applications

Available in many different shapes,
sizes and colours

Micro-switches

Can be wired to send a signal when
pressed or not pressed

Very small so can be ‘hidden’ in
confined spaces

Wide range of uses such as game
controllers, motorcycle brake levers
and electric gates
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lable 16.4 Sources and origins of softwoods and hardwoods

Softwood Sources

Redwood (Scots pine] Northern Europe, Scandinavia, Russia, Scotland
Western red cedar Canada, USA

Parana pine South America

Whitewood (spruce] Northern Europe, Canada, USA
Hardwood Sources

Beech Europe (including UK]

Ash Europe (including UK]

Elm Europe (including UK]

Oak Europe (including UK), Russia, Poland
Mahogany West Africa

Teak Myanmar (Burma), India, Thailand






OEBPS/images/20-2.gif
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Figure 13.2 Tilt switches use
liquid mercury to turn current
on and off
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Filament spool

The filament is normally
pushed in the heating
block; this can present
problems with less

ridged filaments

A heater block melts the
filament to a usable
temperature, then the
heated filament is
extruded through the
head of the printer

The extruded material is
laid down on the model
where it is needed

The bed often will move in the x-and y-axes, and
the extruder will move in the z-axis

Figure 18.18 Fused deposition modelling (FDM)
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ature Description

Takeaway pizza box has a flat top and bottom | So the boxes can be easily stacked on top of each
other.

Square-shaped package

Corrugated cardboard material

Logo and instructions

One piece net (development)






OEBPS/images/72-3.gif
lable 16.9 lTypes of catches

Magnetic catches

Spring catches

Ball catches

Toggle catches

Used on kitchen cabinets
and cupboards.

Available in different
materials such as
plastic, brass and steel.

Used in more heavy-duty
cupboards and cabinets.

Stronger than magnetic
catches.

Often incorporate two
rollers.

Used in household and
office doors.

Recessed fitting
makes them very neat
and unobtrusive.

Used to fasten lids
of cases and boxes
securely.

Often used on portable
items such as musical
instrument cases.
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lable 16.8 lypes of hinges

Barrel hinges

Butt hinges
Used for doors,
windows, boxes etc.

Need to be
recessed into the
wood.

Piano hinges

Used on piano lids
and other situations
where lots of support
is needed.

Can be cut to
required length.

Butterfly hinges

Used on
lightweight
doors and lids
on decorative
items such as
jewellery boxes.

Flush hinges

Used in similar way
as a butt hinge but
no recess needs to
be cut, so they are
easier to fit but not
as strong.

Used on cupboard
and cabinet doors
where the doors
may need to be
removed.






OEBPS/images/151-1.gif
Force — >

Adding a cross-member

Figure 20.14 Triangulation

Corner-braces

Gusset plates





OEBPS/images/30-1.gif
lable 10.4 Examples of ferrous metals, non-ferrous metals
and alloys

Ferrous metals Non-ferrous metals Alloys
Mild steel Aluminium Brass
Carbon steel Copper Pewter
Castiron Tin Duralumin
Wrought iron Zinc Bronze
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lable 16.7 Other fastening types

Clout nails Staples

Cut tacks

Corrugated fasteners

Hardboard pins

Used to make
packing crates
and in upholstery.

Can be
hammered in or
fired in with a
staple gun.

Used to fasten
roofing felt to
shed roofs.

Galvanised so
will not rust.

Used to fasten
fabric to wooden
frames in
upholstery.

Used to fasten
hardboard to wooden
frames, such as
wardrobe and
cupboard backboards.

Used to make quick
corner joints in
wooden frames by
hammering across the
joints.
Diamond-shaped head

makes them hidden

once hammered in.
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lable 19.6 Common fabrics and their uses

Fabric name Example use
Drill Upholstery
Jersey T-shirts

Denim Jeans

Voile Mosquito nets
Tweed Jackets
Gabardine Suiting

Felt Appliqué, crafts
Broadcloth Dresses
Sheeting Bed sheets
Damask Decorative napkins
Muslin Sheer curtains
Satin Occasion dresses
Crépe Blouses

Velvet Eveningwear
Corduroy Trousers

Lace Decorative
Chiffon Lingerie

Organza Drapes
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lable 19.7 Common threads and their uses

I S S

Machine thread Strong thread Machine sewing
Tacking thread Strong, thick thread Hand-sewing seams before machine sewing
Embroidery thread Thick, lustrous thread Decorative work

Monofilament Very strong, usually clear, thread | Invisible stitching
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Figure 11.2 Different types of strength testing
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lable 15.6 Characteristics and uses of different paper finishes

Paper finish
Cast-coated powder

Characteristics

Provides the highest gloss surface of all
coated papers and boards

Uses

Labels, covers, cartons and
cards

Lightweight coated

A thin coated paper that can be as light as
40 gsm

Magazines, brochures and
catalogues

Silk or silk-matt
finished paper

Smooth, matt surface; high readability and
high image quality

Product booklets and
brochures

Calendered or glossy
paper

Glazed shiny surface; can be coated or
uncoated

Colour printing

Machine-finished paper

Smooth on both sides; no additional coating
applied after leaving the paper-making
machine

Booklets and brochures

Machine coated

Coating applied while it is still on the paper
machine

All types of colour print

Matt-finished paper

Slightly rough surface that prevents light from
being reflected; can be coated or uncoated

Art prints and high-quality
print work

Supercalendered paper

Gives paper an even smoother surface with a
very high lustre

Glossy magazines and
high-quality colour printing
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Figure 17.1 The lifecycle of metals
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lable 16.12 Types of timber and manufactured boards, fixing and features

Material Considerations when model making

MDF e Can be cut by hand with a coping saw, or by using a fret saw or band saw.
Thin MDF can also be cut and engraved on a laser cutter.
Thin MDF is easy to bend and form into different shapes.

Plywood e Can be cut with similar tools to MDF.
Splinters easily, especially when bent.
‘Laser ply is available, which can be used with a laser cutter.

Balsa wood

Extremely lightweight and easy to shape.

Available in blocks, strips and sheets that can be easily cut and shaped with a craft
knife.

® Much easier to work with than MDF and plywood but considerably more expensive.

Pre-cutand pre- Small lengths of square and rectangular section softwood and dowel are available

formed timber in a range of small sizes suitable for modelling.

® They can be cut quickly and easily using a junior hacksaw.

® Other pre-formed items (such as lollipop sticks, matchsticks and small pre-cut
wheels) are available to use for iterative modelling.

Fixing Hot glue guns are the quickest and easiest way to join timber when modelling as

the glue dries in seconds.

‘Cool’ glue guns work in the same way and are safer for younger children.

PVA wood glue can be used for modelling but it can take several minutes or even

hours to dry.

Specialist solvent-based glues such as UHU or ‘No nails” must be used in well-

ventilated areas. Drying times vary depending on the type and amount used.

e Other non-solvent based adhesives are available, but these have limited strength
and longer drying times.
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Figure 15.4 The chemical pulping process
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lable 10.2 lypes of laminated board

Laminate
layers jon/prop Uses
Foam e Alightweight board consisting of polystyrene foam Modelling; point-of-sale
board sandwiched between two pieces of thin card or paper displays

® Has asmooth surface

e Available in a range of colours

o Different sheet sizes and thicknesses are available but

5 mm (5,000 microns) is the most common

® Foam board is a very lightweight but rigid material

o Easy to cut and fold
Styrofoam | e Available in a range of sizes and thicknesses Wall insulation in
(expanded | e Bluein colour caravans, boats and
polystyrene | e Easy to cut, shape and sand to a smooth finish lorries; modelling; moulds
foam) e Strong for vacuum-formed or

e Lightweight glass fibre products

® Water resistant

e Good heat-insulation properties
Corriflute | ® An extruded corrugated plastic sheet similar in structure Estate agents’ signs and

and thickness to corrugated cardboard

Made from high-impact polypropylene resin

Available in a wide range of colours and sizes

Rigid

Lightweight

Waterproof

Easy to cut but can be difficult to fold, especially across the flutes

signs outside shops;
plastic containers;
packaging;
point-of-sale displays;
modelling
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lable 19.1 The physical and working properties of a range of natural fibres

Properties/worl
Fibre characteristics Uses
Cotton Absorbent, strong, good handle, Medical dressings,
cool to wear, drapes well, T-shirts, socks,
creases easily, easy to handle and | denim jeans,
sew, will not stretch, burns easily | cosmetic pads,
nappies, bed
sheets, upholstery,
canvas, car tyre
cords, fishing nets
Linen [flax) | Absorbent, strong, good handle, Bed sheets, table
cool to wear, drapes well, coverings, tents,
natural lustre (shine), creases skirts, suits,
easily, easy to handle and sew, will | upholstery, canvas,
not stretch, burns easily wallpaper, bank
notes
Wool Absorbent, strong, good Coats, jumpers,
handle, warm, crease resistant, sportswear,
shrinks easily, drapes well, blankets, socks,
difficult to handle and sew, insulation,
stretches easily, some flame soundproofing,
resistance snooker tables,
carpeting
Silk Absorbent, strong, good handle, Evening wear, ties,

good insulator [coolin summer
and warm in winter), drapes well,
high natural lustre (shine), crease
resistant, difficult to handle and
sew, low stretch (can be stretched
out of shape], burns slowly

handkerchiefs,
bed sheets,
medical dressings,
parachutes,
sutures (stitches),
wall coverings
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What it is used for

Scriber Used to mark out the hole position on the steel bar
Centre punch | Used to punch an indent in the centre of the hole so the drill does not ‘wander’
Hand vice Holding the metal securely and safely while it is being drilled
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lable 19.4 Types of weave

Weave
Plain weave

Characte

s
The simplest and most

widely used weave structure.

Versatile - different weights
of fabric can be produced by
altering the spacing of the
warp and weft yarns or by
using coarse or fine yarns.

Examples

Muslin (a lightweight
plain weave fabric]

Calico (a medium-
to-heavyweight plain
weave fabric)

Twill weave

Easily recognisable by the
diagonal pattern formed by
the crossing of the warp and
weftyarns.

Produces a heavier fabric
that is stronger and more
durable than a plain weave.
Decorative (because of its
diagonal pattern).

Denim
Canvas

Herringbone and
houndstooth fabrics

Satin weave

Produces a smooth, lustrous
finish due to the ‘floating
yarns’ on the surface of the
fabric - the weft yarns are
woven under one warp yarn,
then over a minimum of
three warp yarns.

Has a shiny finish because
of its larger surface area,
which reflects light.

Weak and easily snagged.

Brocade, brocatelle,
crépe-satin






OEBPS/images/147-6.gif
diameter of driven pulley
diameter of driver pulley

gear ratio





OEBPS/images/147-5.gif
Belt

Driver pulley Driven pulley
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lable 15.8 Scales of production

Scale of

production Descri Examples

One-off, A production method used to make a Handmade birthday card

bespoke single product.

production Used to create one-off prototypes.
Can be labour intensive and time consuming.

Batch A production method in which a limited Packaging where the net (development] is

production number of items are produced in one go. the same shape for each product but the
Allows for the production of similaritems | graphics vary, e.g. limited edition flavour
with variations (e.g. colour or text changes). | cereal boxes

Mass A production method used when a very Newspapers and magazines

production large number (possibly thousands or
millions) of a product is produced.

Lean A manufacturing strategy based on Can be applied to any product by reducing

manufacturing

reducing waste at all stages of production.

set up or changeover times during the
manufacturing process, reassigning staff
to other jobs during any downtime, or
reducing the range of products available

Just-in-
time (JIT)
production

A manufacturing method in which
materials are ordered to arrive just in
time for manufacturing to begin.

Often used by small businesses, for example
those specialising in on-demand merchandise,
publishing and printing for products such as
business cards, T-shirts, flyers and badges
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lable 18.1 Methods of mass volume production

Products
Method How it works | used for
Compression Shaping Electric
- . Upper

moulding thern_'\osemng plugs, areils
plastics by sockets and mould half
heating and switches Charge
compressing Lower fixed.
them into mould half
diEpe Ejector

pin
Injection Molten plastic |Buckets, Mould  Ram Heating chamber| Hopper
moulding isinjected into |gear

amouldviaan |wheels
injection screw |and plastic
or ram, cooled, chairs

and the object
is then ejected

Shot chamber

Feed screw

Extrusion blow | A short tube of |Bottles

moulding melted plastic |and petrol
is extruded, tanks
trappedina

mould and then
air blownin so
that the plastic
takes the
shape of the
mould cavity

Extruded
tube

Mould Airin Die Heating Feed
chamber screw

Thermoforming, |A continuous |Vending

Positive mould

shaped hole
(profile or die)
before being
cooled

or sheet extruded sheet |cups and Heated plastic l
moulding is heated, yoghurt sheet

passed over | pots anan

amould, and

shaped by

pressure and/

oravacuum

Negative mould "Air escape

Continuous Molten plastic |Garden —
extrusion is pushed hose and Bz =

continuously |guttering Plastc pellets e Ugmmrs Soimes Tubing an pipe:

through a P

w4

Turning screw Barrel
Motor

Molten plastic

=

NS

Sheet and film

Structural parts
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What itis used for

Scriber

Centre punch

Hand vice Holding the metal securely and safely while it is being drilled
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lable 16.13 lTypes of wood joints
IlLusi

scription

A simple joint in which two
pieces of timber are joined by
placing their ends together and
nailing or gluing them.

Example uses

Basic boxes or
cabinets, building
frames

Dowel

A series of corresponding holes
are drilled in the joint surface
of two pieces of timber. Short
dowels are then inserted with
glue and the joint is clamped
together until dry.

Chair and table
legs, table tops,
cabinets and
panels

Comb or finger

Made by cutting rectangular
cuts in two pieces of timber,
which interlock at a 90-degree
angle when glued.

Tables and chairs,
floorboards,

roof and door
construction

Pins are cutin one piece of
timber that interlock with a
series of tails cut in another
piece of timber. These are glued
together.

Joining the sides
of a drawer to the
front, jewellery
boxes, cabinets

Half-lap

Two pieces of timber joined
together by overlapping them.
Material is removed from each
piece of timber at the point of
intersection.

Framing

Mitre

*y
»
»
¥

A joint made by cutting the two
pieces of timber to be joined at
an angle of 45 degrees so thata
90-degree corner is formed.

Picture frames,
pipes, moulding
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Figure 16.3 Diagram of rough sawn and planed timber
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lable 17.3 The content, properties, working characteristics and uses of alloys

Name Approximate contents Uses
Brass ® 65% copper e Durable Musical instruments, door
® 35% zinc e Good corrosion- knockers, letterboxes,
resistance handles, boat fittings
Pewter © 85-99% tin o Tough Drinking tankards, jewellery,
® 1-15% copper, lead and ® Malleable picture frames, ornaments
antimony (a hard, brittle | e Polishes to bright finish Oft d h
metal with a bright silvery en usedas a cheaper
e alternative to silver
finish)
Duralumin ® 94% aluminium e Lightweight but much Aircraft frames, car chassis,
e 4% copper stronger than aluminium | speedboats, door handles,
® 1% magnesium e Extremely strong hand rails, etc.
e Very small quantities e Corrosion resistant
(less than 1%) of o Difficult and expensive to
manganese and silicon produce
Solder ® 70% lead ® Malleable Electrical connections on
® 30% tin ® Stronger than lead and printed circuit boards and
* Note: Modern solder does tin pipework joints in plumbing
not contain lead and is ® Low melting point
approximately 99% tin ® Good electrical
and 1% copper conductivity
Alnico e 50%iron ® Extremely magnetic Magnets in loudspeakers,
® 15-26% nickel ® Good electrical guitar pickups
e 8-12% aluminium conductivity
® 5-24% cobalt ® Good corrosion
resistance
Bronze e 88% copper ® Malleable Sculptures, statues, musical
® 12%tin e Ductile instruments, trophies,
* Small amounts of ® Good heat and electrical | medals
other metals such as conductivity
aluminium, zinc, lead and | @ Attractive golden-brown
silicon colour
Gunmetal ® 80-90% copper e Tough Valves, hydraulic equipment,
o 3-10% zinc e Durable bearings, bushes, gear
® 2-1%tin e Very low friction wheels and fittings
(slippery surface)
Sterling ® 92.5% silver Shiny and attractive High-quality cutlery, medical
silver ® 7.5% copper Ductile instruments, jewellery,

Extremely soft
Tarnishes over time if not
cleaned

musical instruments
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lable 16.3 lypes of manufactured board

Name
Plywood

Physical and working properties

Strong and tough due to its layered
construction, high strength-to-weight
ratio, relatively stable under changes in
temperature and moisture, easy to cut but
can splinter

Typical uses

Structural panelling in building
construction, furniture making

Flexible plywood
(Flexi-ply)

Bends extremely easily, easier to cut than
normal ply but can still splinter

Curved furniture, shop fittings

Marine plywood

Same properties as plywood but also
resistant to moisture

Boat building, decking

MDF

Easy to machine, paint, glue and stain;
smooth; chips easily; poor moisture
resistance

Furniture, interior panelling, interior
doors

Moisture-resistant
MDF

Same properties as normal MDF but
resistant to moisture, green in colour

Furniture, panelling in kitchens and
bathrooms

Flame-retardant
MDF

Same properties as MDF but resistant to
fire, pink or blue in colour.

Interior panelling and doors where
there is above average fire risk

Blockboard Resistant to warping, relatively easy to cut | Interior shelving and worktops.
and finish, requires edging strips when cut
Chipboard Easy to cut, lightweight, breaks and snaps | Kitchen worktops, cabinets and

easily, rough finish so usually veneered or
covered in plastic, inexpensive

shelving (when veneered or plastic
coated)
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Figure 18.10 Centre lathe
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Work table holds
material to be milled Titting head

Cutting tool
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in chuck
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Motor inside Milling cutter
to cut material

Work table

holds
Traverse material to
handle moves be milled
table sideways

Traverse
handle to move,

Cross traverse
table sideways . "‘/

handle moves
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and forth
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handle raises
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raises and
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Vertical milling machine

Horizontal milling machine

Figure 18.9 Milling machines
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Figure 19.18 Basic blocks can be adapted to suit many patterns
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lable 16.6 Different nail types

Round wire nails Oval wire nails Panel pins Masonry nails

Used for general Used for interior joinery Used for pinning sheet | Used when fastening
joinery work. work. materials and small- into brickwork or
12-150 mm in length. | Small head makes them seleuEts Ty Ly

easy to hide. 12-50 mm in length. iy el

12-50 mm in length.
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lable 16.5 Common types of woodscrew

Countersunk head

Used when the head of the
screw needs to be flush
(level) with the surface of
the timber.

Round head

Used to fasten
brackets and
thin sheet
materials such

Raised head

Used for
decorative
purposes such
as fitting door

Coach

Used when an
extremely strong
fastening is required.

Square head has no

Twinfast

Used specifically
in chipboard.

Has two threads
for greater

2 "‘t_e‘at‘ e | t‘_a"b‘“es to slot and is tightened | holding ability.
plastic to wood. imber. with a spanner.
N
Countersunk Round - i Twinfast
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Figure 2.5 The golden ratio
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lable 17.4 Methods of extracting metals

Ease of extrac
Hard to extract

Easy to extract

Metal
Potassium
Sodium
Magnesium

Aluminium

Exi n method used

Electrolysis.

Zinc
Iron
Tin
Lead

Carbon reduction

Copper
Silver
Gold

Chemical reaction
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Red Aggressive, passion, strong and heavy, danger, socialism, heat

Blue Comfort, loyalty, for boys, sea, sky, peace and tranquilty, conservativism, cold
Yellow Caution, spring and brightness, joy, cowardice, sunlight

Green Money, health, jealousy, greed, food, nature

Brown Nature, aged and eccentric, rustic, soil and earth, heaviness

Orange Warmth, excitement and energy, religion, fire, gaudiness

Pink Soft, healthy, chidiike and feminine, gratitude, sympathy

Purple Royalty, sophistication and religion, creativity, wisdom

Black Dramatic, classy and serious, modern, evil, mourning

Grey Business, cold and distinctive, humility, neutrality

White Clean, pure and simple, innocent, elegant, peace

Figure 2.4 Colour association
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Figure 16.12 Different router bits
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Figure 15.7 Standard components for paper and board products
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lable 10.7 Non-woven fabrics

Bonded fal

Manufactured by applying pressure and
heat or adhesives to bond the fibres
together

s

Usually used for single-use items as they
lose strength and structure when wet

Felted fabrics

Manufactured by applying heat, moisture
and friction to matt fibres together

Usually use wool or acrylic fibres

Example: disposable textiles such as
wet wipes, tea bags, surgical masks,
dressings, nappies

Example: decorative appliqué, pool and
snooker tables, cushioning and insulating
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lable 19.2 The physical and working properties of a range of synthetic fibres

Uses

Polyester Non-absorbent, strong, Clothing, pillow
good handle, poor insulator, filling, upholstery
durable, crease resistant, padding, bedding,
will not stretch, melts easily carpeting, thread,

ropes, boat sails

Nylon Non-absorbent, abrasion Seat belts, tents,

(polyamide) resistant, very strong, parachutes,
some elasticity, durable, rucksacks,
Resistant to chemicals and shoelaces,
perspiration toothbrush bristles,

umbrellas, life
jackets, tights,
underwear, carpeting

Acrylic Water resistant, quick drying, Fleece, ski jackets,
strong, good insulator, resistant | blankets, rugs,
to chemicals and perspiration outdoor furniture,

knitwear, cleaning
cloths

Viscose Absorbent, good insulator, Blouses, sportswear,

(rayon) creases easily, will not shirts, blankets,
stretch, weak fibre, particularly | curtains, table
when wet cloths, upholstery

Elastane Non-absorbent, excellent Swimwear,

elasticity, resistant to
chemicals and perspiration,
quick drying

sportswear, denim
jeans, leggings,
tights
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Figure 20.10 Diagram of a cam
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Reduce | The walls of the plant pot could be made thinner so that Less material is used, which Ls
0ood for the environment.

Recycle | Onee the plant pot has reached the end of its useful Life, it could e taken to a
recyeling centre so that the material can be thrown away nicely.

Reuse | Ownce the plant pot has become cracked or split, it could be cut down and used as a tray.
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lable 20.1 The three classes of lever

First class lever

Fulcrum between the load and effort,
e.g. bicycle brake lever, pliers,
scissors

Second class lever

Load between fulcrum and
effort, e.g. wheelbarrow,
nutcracker

Third class lever

Effort between load and
fulcrum, e.g. tweezers,
staple remover

Scissors,
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Figure 20.11 A closed and open switch in a circuit diagram
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lable 19.5 Weft knit and warp knit fabrics

Weft knit fabrics

A single continuous yarn constructed in horizontal rows of | Comprised of multiple yarns in vertical rows
interlocked loops: of interlocking loops that zigzag from side to
® The horizontal rows are called courses. side.

e The vertical columns are called wales.

May snag and can unravel if the yarn is damaged or pulled. | Flexible; does not run or unravel.

Often produced using knitting needles (although they can | Can only be completed on automated
also be manufactured on automated knitting machines). machines.

Used for a wide range of knitwear and home furnishings. | Suitable for sportswear and swimwear.
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lable 19.10 Scales of production

Production
method

One-off,
bespoke
production

Desci

 One-off, or bespoke, products are made by highly skilled
workers - often an individual or a small team.

e Products made in this way take a long time to produce
as most of the work is done by hand.

® The consumer usually has opportunities to attend

fittings and make design decisions during the

manufacturing process.

This type of product is often very high quality, and

therefore expensive to purchase.

Examples
Wedding dresses

Batch
production

® Batch-produced products are made by large teams of

workers, working at various stages around the factory.

This type of production utilises a mix of semi-automated

machinery and hand assembly.

e Workers are specialised in one element of the
construction process, such as collars or hems. Each
employee works through a batch of partial products,
which are then passed around the production line until
they are complete. Batch-produced products are usually
of mid- to low quality.

Seasonal clothing, (e.g.
summer dresses and
winter coats)

Mass
production

® Mass production is the largest scale of production available.
e This method is used for products that are in consistently
high demand.

Many factories run 24 hours per day in order to
maximise output and profit.

e CAMis used widely in mass production as consistency
and speed are so important.

Quality is controlled via computer so instances of faulty
products are low and products are consistent.

Socks; plain T-shirts

Lean
manufacturing

e A manufacturing method designed to minimise waste at
each stage of production.

Lean manufacturing can

be applied to any product
by reducing set-up or
change-over times during
the manufacturing process,
reassigning staff to other
jobs during any downtime,
or reducing the range of
products available.

Just-in-time
manufacturing

e A manufacturing method that can respond to changes in
trends quickly by ordering materials and components to
arrive at the factory ‘just in time’ for production.

This method minimises storage space, wasted materials
and leftover stock, while increasing efficiency.

Often used by small
businesses, for example
those specialising in on-
demand merchandise where
products es, for example
those specialising in T-shirts,
hats and bags are only
printed when the customer
has placed the order.
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Figure 12.8 Transferring rotary motion with a pulley and a belt
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Adhesive

Cyanoacrylate
glue (Superglue)

Me:
Corriflute, PVC foam

m

(Must not be used on foam board
or Styrofoam as the solvent will
melt the foam)

Properties

Quick setting; very strong bond; short shelf life
(approx imately one year)

Polystyrene
cement

Corriflute, PVC foam

Dries quickly; clear finish

Contact adhesive

Corriflute, PVC foam

Must be applied to both surfaces; needs to partly
set before joining; instant bond; does not require
clamping

Epoxy resin

Corriflute, PVC foam

Needs to be mixed with hardener; very strong
bond; gives off strong fumes
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Figure 10.1 Common types of paper
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lable 10.1 Types of paper and board

Paper or
board Descl on/prope es
Paper Available in a variety of colours, sizes and | Newspapers, magazines, bus/train tickets,
finishes receipts, toilet paper
Card e Slightly thicker than paper Greetings cards, paperback book covers,
(180-300 gsm) modelling
® Available in a range of colours, sizes
and finishes
e Easy to fold, cut and print on
Cardboard |e Has a thickness greater than 300 Packaging (e.g. cereal boxes, tissue boxes,
microns sandwich packets), modelling, templates
® Available in different sizes and surface
finishes
e Inexpensive
e Can be cut, folded and printed on easily
Corrugated | e Strong but lightweight Packaging of fragile and delicate items;
cardboard | e Made from two layers of card with a takeaway food packaging
fluted sheet in between
e Thickness from 3 mm (3,000 microns)
upwards
e The fluted construction makes it very
stiff and difficult to bend or fold
Board Rigid card Picture framing mounts; architectural
sheets Thickness of 1.4 mm (1,400 microns) modelling

Has a smooth surface
Available in different colours but white
and black are most popular
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Figure 12.9 Examples of linkages
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lable 16.1 lypes of hardwoods

Physical and working properties

Heavy, hard, tough, open grain, finishes well,
good outdoors, contains tannic acid that
corrodes screws and stains wood blue

Garden furniture, doors, floors, high-end
furniture

Mahogany | Easy to work, available in wide planks, Furniture, shop fittings, boat building, doors,
polishes well pool cues

Beech Very tough, hard, close and straight grained, Furniture, toys, wooden tools, good for
hardwearing, easy to work, polishes well, steam bending
prone to warping

Ash Wide grained, tough, flexible, finishes well, Flooring, tool handles, sports equipment,
light in colour wooden ladders

Elm Tough, flexible, durable, water resistant, Boxes, baskets, hockey sticks, archery bows,
difficult to work, liable to warping furniture, wood turning

Teak Hard; durable; straight grained; easy to work; | Ship decks, laboratory benches, high-end
contains natural oils resistant to moisture, furniture
fire, acids and alkalis; expensive

Balsa Soft; lightweight; coarse and open grained; Model making, packing cases, surfboards,

very easy to shape, sand, glue and paint

fishing floats
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lable 17.2 The properties, working characteristics and uses of non-

ferrous metals

Name Properties/working charactel Uses

Aluminium e Lightweight Drinks cans, foil, automotive parts,
e Attractive, natural finish cooking utensils, window frames,
e Malleable ladders, roof joists, body shells of
e Good conductor of heat and electricity cars and aircraft
e Can be polished to a mirror finish

Copper ® Softand extremely ductile Electrical cables, water pipes,
e Malleable cooking pots, jewellery, statues,
® Excellent conductor of heat and electricity | roof coverings
® Good resistance to corrosion

Lead ® Softand malleable Car batteries, fishing and diving
® Dense (heavy) weights, weather protective flashing
e Good resistance to corrosion around house roofs
e Extremely resistant to acid

Zinc * Weak (low compressive and tensile As a coating on products made

strength) from ferrous metals such as steel

e Brittle (buckets, watering cans, automotive
e Poor conductor of electricity and heat parts, bolts and screws, etc).
e Extremely resistant to corrosion
e Retains its shiny, silvery finish

Tin o Ductile As a coating on the surface of other
® Malleable metals to prevent them corroding,
e Easy to break for example food cans or 'tin’ cans
e Very resistant to corrosion
® Retains its shiny appearance when exposed

to moisture
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Figure 8.7 Mathematical modelling surface mesh
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lable 16.2 lypes of softwoods

Name Phy. L and working properties
Scots pine | Straight grain, easy to work, knotty, durable, | Interior construction work, boxes, crates,
(redwood) | finishes well, widely available, relatively flooring, paper (pulpwood)
cheap
Red cedar | Lightweight; soft; knot free; straight grained; | Outside joinery, building cladding, bathroom
very durable; resistant to rot, weather and and kitchen furniture, wall panels
insect attack
Spruce Straight grained, easy to work, fairly strong, Decorative veneer, flooring, interior
low in weight, contains resin canals, some construction, musical instruments (piano
varieties have good resonance sound boards, bellies of violins and guitars)
Parana Hard, straight grained, fairly strong and Veneer, furniture, flooring, staircases

pine

durable, easy to work, tendency to warp






