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The Design Cycle Ref.Des cycl 7

Design Brief

-General instructions to the designer for the project.

Explain what will need to be done to solve the problem.

i . L
You may make reference to the client / target audience.

Analyse the problem

Who? Who is it designed for?

What? What will it be used for?/made from?
When? When will it be used?

Where? Where will it be used?/ stored? Sold? Etc.

Why? Why is the product needed?

How? How will it be made?/ sold?/ used?

Research

Use a variety of sources for your research.
Include primary research (e.g. talking to customers / users,
disassemble products) and secondary research (e.g. magazines, books, internet).

Existing designs — explore them for ideas
Disassembly — take products apart to find out how they work or are made.
Interviews — speak to people how use or make the product.

Questionnaires — use questionnaires to gather information from users.
Libraries — books, magazines, videos are useful sources of information.
Internet — the internet has masses of information waiting to be used.
Letters — Advice — write to companies/shops and ask about their products

Visits, etc ...... visit museums and shops to look at past and existing products



The Design Cycle

Specification

A set of criteria for the product agreed between designer and client.
The product must be...

The product should have...

The product must not....

ldeas

Create as many ideas as possible that meet the brief.

Sketch ideas in 3D where possible.
Label parts that can’t be clearly seen on the sketch.

Evaluate your ideas against the specification criteria.

Development

Improve your ideas.

Combine best ideas to make a final design.
Add technical details.

Make sure that it meets all specification points

Planning
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Plan how you are going to make your product and in what order. ... & = =
Include tools and equipment. s | = +aa
e (- |
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NB Someone else should be able to make the product from your planning instructions.

Making
Make your product.

Pay attention to detail and the finish / presentation of your product.

Evaluation

Evaluate the design against the specification.
Be critical, it is a prototype.

Suggest modifications and improvements.

Test your product.

Does your target market think the same as you?




Workshop health & safety Ref.HandS7

Safety in the workshop is the responsibility of
everyone. Make sure you are not the cause of
someone else's accident.

. ALWAYS wear an apron when using tools and
equipment in the workshop to protect your clothes.

. DO NOT allow clothing, long hair to hang loose.
Remove all jewellery before starting practical
work. (These can easily become trapped in machines)

. WEAR strong shoes.

(Trainers or open toes shoes are NOT allowed in the workshop.)

. NEVER run or push other people.

(Accidents may be caused to others by running or pushing.)

. CONCENTRATE on what you are doing and
LISTEN carefully to instructions.

. CARRY tools and equipment in the correct
Manner. (Be especially careful with hot materials)

. Keep hands AWAY from the sharp edges of

tools. (always use tools in the way that you have been shown.)

. ALWAYS wear goggles when using machinery to
avoid eye injuries.

. IF you have an accident tell the member of staff
immediately.

DOCFO07



Isometric drawing Ref. Iso7

The drawing shows a simple cube in
isometric projection.

This drawing style is used to show objects
and designs in 3D.

The base lines are drawn at an angle of
30 degrees.

Upright lines are drawn vertically.

The drawings numbered 1 to 4 show how the
cube drawing was made.

Complete the following

1. Use the isometric grid below to help
you make a drawing of a cube. Start by
putting your paper over the grid and
using the lines to help you draw.
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Isometric drawing Ref. Iso7

432101234
B LT ™
1 3L ™
\\“‘x L]
&
o
L
L 3]
5 a7
2 B
. L] ____f/-r‘-)—
Isometric circles P
|-~
L~
]
Circles are a little more difficult to draw. - =
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1. Start with a circle. Divide it with lines and mark the ,,/‘f
lines with dots where they cross the circle.. - . b
7. 2
. . R
2. draw an isometric square the same size as the circle 3 0 -\ﬁr‘,f
and add the same number of lines. E&_’i‘;/
)(1 ,f’/'
3. plot the same points of the circle on the isomentric !_,x'”f
square. |
_.-—-"//
4.  Join up all the dots to make an isometric circle. ,A( B
.. “"-;f
To make the circle into a disk do the following: L+ ']
L7 30degress
)
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5.  Draw lines back from the circle at 30 degrees. \ Qﬂ;\zf""
4 2T
6. Pot points on each line the same distance back from b2t
the circle. A+
|
1
7. Rub out the lines and you should have an isometric P,,f"’f
disk. /,,,/
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Isometric drawing Ref. Iso27

Complete the following

Shown on the right is an isometric sketch of .;/”” b
a simple mobile phone. f.f-” /,
Place your drawing paper over the grid below H‘“EK,{’:’ |

and use it as a guide to help you make an
isometric drawing of a simple mobile phone .

Add the text and numbers.

Remember to print in numbers and letters in
isometric as well.

Add shading and colour to the drawing to
make it look more solid.
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Orthographic drawing

This type of drawing is used to help you
manufacture your work.

Orthographic drawing is used to show the Plan
sides views of an object.

It is also used to show the dimensions.

Plan D
— End

ﬂ Front elesvation End

A

elevation

%

Front

Complete the following

Carefully study the sketch of an old wooden pencil case.

Third angle projection

1. Make your own 3D sketch of of the pencil case.

2. Now try to make your own orthographic drawing of the Plan, Front and End of the
box. It should look like the drawing below.

3D sketch

Orthographic
DOCF0207



Packets and boxes started life as a flat net
AAA drawn on a piece of card.

The card is then cut out, folded and glued to

L P, make the box.
: : The flat two dimensional shape is the
< > development and three dimensional
i | outcome is the box that contains a product.

JOI!

vvy

Below are some typical nets used to make basic shapes.

1. Pyramid 2. Cuboid 3. Cone
/
/
1/
/
fi
( |
/

Complete the following

1. Make a copy of one of the nets shown.

2. Cut out the nets and make it into a 3D
shape.

3.  Write down the stages you went L S 4

through to make the 3D shape. -

DOCF0207
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The work bench

The work bench is a strong hardwood bench
designed for D&T work.

The bench is made with four work places, one on
each side of the bench.

Four woodwork vices are fitted and are used to
hold your work securely.

For work with metal or plastics a metalwork vice
can be fitted in the woodwork vice.

1. Leave tools in the middle of the bench.

Work bench

2. Put bags and stools under the bench.

3.  Always hold the tommy bar securely when
tightening or undoing the vice.

4. Always close the vice when not in use so you
don’t walk into the vice jaw sticking out of the
bench.

5. DO NOT put metal in the woodwork vice.

)

: Woodwork vice

Metalwork vice

Complete the following

1. Make an A4 poster that shows the five safety points listed above.

2. What will happen if you put metal in the woodwork vice?

w

Why should you put tools in the middle of the bench?

B

Why should bags and stools be put under the bench? DOCF0207



Manufactured boards Ref.man7

These are boards that are made in factories from materials such as wood chippings
or dust.

BLOCKBOARD -

This is built up with a core of softwood strips glued together
and covered with a sheet of plywood on either side.

Used as a building material and for furniture manufacture
including fitted kitchens / bedrooms. o

CHIPBOARD -

This is made up of small chips of wood glued together and
formed into sheets by compression.

It is not as strong as plywood and block board but it is not
expensive. Chipboard is often covered with a plastic
laminate or wood veneer and used in furniture.

HARDBOARD -

This is made from wood fibres that have been pulped.
The pulp is put under pressure until the fibres bond to

produce a tough board that is smooth on one side and
rough on the other.

MEDIUM DENSITY FIBRE BOARD (MDF) -

A quality board, relatively cheap. T

his board is composed of fine wood dust and glue
pressed into a board. It mis easy to shape and machine.
Used in buildings and for making furniture.

PLYWOOD -

This is made from veneers (layers) of timber with each
grain layer being at right angles to each other and glued
together under pressure. A number of different types of
plywood are available, designed to suit a variety of
situations.

Complete the following

1.  Write down the name of each board and make a colour sketch of each one.

2. Write down three things that are made from each type of board. DOCF0207
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Marking out tools

Measuring

Tape measure

The most common measuring tools are steel
tape measures and steel zero rules.

Plastic rules should only be used for measuring
on drawings.
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Marking out F

Engineers square

Marking out tools are used to measure
and mark measurements on materials

Some are used just for wood, others for

metal and plastic. Pencil

All marking out tools need to be treated
very carefully if they are to stay accurate
or sharp.

Squares are used for measuring angles.

Pointed tools are used for marking the
measurements on the material

Centre punck},

Adjustable square

Bradawl

W

Complete the following
1.

Make a chart with the name of each tool and the materials it can be used to mark out.

Try square

2. Draw a picture to explain how a try square is used to mark right angles on wood.

3. Explain why an adjustable square is so useful. DOCF0207
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The Coping saw Ref copsaw?7
The coping saw is used to cut thin sheet :
MDF, plywood and acrylic. Coplng Saw parts

frame
The teeth on the blade always face the

handle.

The blade is held in tension in a steel )
frame. pins
It has a thin blade that can be replaced.

To replace the blade the handle is
Unscrewed, the blade removed from the
two pins, a new blade put in and the handle
screwed up.

blade handle

The coping saw can also be used to cut
holes on sheet material.

Complete the following
Trace the picture of the copying saw and add the missing parts.
2. Label all the parts on the drawing.
3.  Write the following and complete the sentences with your own words.

A coping saw is used to sheet material. The blade can be replaced

Enlarge this are on
your drawing as if it is
under a microscope

DOCF0207
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Handsaws

Saws for wood

Tenon saw

Tenon saws and hand saws must
only be used for cutting wood.

Tenon saws are for fine cuts.

Hand saws are for cutting thick
pieces of wood.

Hand saw

L

C

1. Make a sketch of each saw. 2. Write the name of the
saw.

omplete the following

Saws for metal & plastic

Metal work saws can also be used for cutting plastics. o
Piercing saw

Junior hacksaws are used for cutting thin pieces of

metal.

Hacksaws are used for cutting thicker metals.

Piercing saws are used to cut
complicated shapes in thin metal.

Junior hacksaw

Hacksaw

DOCF0207
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Hand files Ref handF7
Typical hand file Collet | Han:ne

_»
plade \eng™ Y i |

Safe edge, no teeth

U HAND FILE FE/\
Files
Hand files are used in the workshop Q ‘ HALF ROUND >

to smooth rough edges.

They are available in different m

shapes to do different jobs.

They also have different size teeth Q < THREE SQUARE ;

on the blade so that they can be
used to remove small or large
amounts of waste material.

s,
File grades

VERY SMOOTH - o ~
oo
SECOND CUT o —
BASTARD I
. ]
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Hand files Ref handF.7

Using files

Hand files are normally held in both hands.
The file is held flat against the surface it is to cut / smooth.
The file is then pushed forward and it cuts on the forward stroke.

It is then lifted away from the metal and returned to the starting point for the next push
forward. This is called ‘through filing.

Through filing

5
/
g /

draw filing

The diagrams below shows how the file is held in both hands by the blade and pushed
forwards and backwards along the material. To make the finish really smooth wet and

dry paper can be wrapped around the file.

Complete the following

1. Draw a hand file and label the parts

2. How many different shapes of file are there?

3. Sketch the three stages of making a surface smooth.

4. Write down the meanings of the following words:- Safe edge Through filing Draw
filing

DOCF0207
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The Pillar drill Ref pillardrill7

Safe use of the drill.

1. Never use the pillar drill

2. Always ask an adult to check that you are using

the correct

3. Always have a sacrificial piece of
underneath your work piece.

. Your work piece has to be held

. When drilling metal, be aware of sharp

. Mark out metal with a before drilling.

N o o B~

. When drilling plastic be extra careful not to apply too much

to prevent the plastic from cracking.

The following terms are missing:

drill bit , unsupervised, securely, centre punch, pressure, swarf, wood

Dress code while drilling

1. Always wear

2. Wear an to protect your clothes.

3. Check that there are no lose bits of that could get drawn
into the drill.

4. has to be tied back.

5. Remove all jewellery.

The following terms are missing: long hair, apron, jewellery, clothing, goggles
Complete the following

1. Trace or sketch the diagram of the pillar drill and add the labels.
2. Write down the safety rules and fill in the blanks.
3. Copy the dress code and complete the missing with words from the list.

DOCF0207
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Motor Guard

Sanding disk

On/Off switch

Table adjusting bolts

Safety instructions

Missing words

Secure firmly burn unsupervised tie dust extractor

Fingers Goggles protect loose

1.  Never use the Sander

2. Always check the table is and at the correct angle for your work.

3.  When sanding always turn on the

4.  Always hold the work and on sander the table.

5. Keep your well away from the spinning disk when it is in use.

6. Move the work backwards and forwards across the sander so the wood does
not

7. Always wear

8. Always wear an apron to your clothes.

9. __ back your hair and remove all jewellery.

Complete the following

1. Trace and label or Draw and label a disk sander.

2. Copy the safety rules and fill in the missing words from the list at the top.

DOCF0207



Finishing plastics Ref finplas7

Most plastics do not need a surface
finish. Acrylic already has a smooth
surface. The edges will be rough
where they have been cut so will
need finishing.

Most do not

need a finish.

The edges of the plastic can be rough

where it has been . To

the edges follow

the

shown In the

diagrams.
NOTE

Always leave the

paper on the plastic until you have
finished cleaning and

the surface.

Spare words

polishing plastics process

FINISHING PLASTIC PROCESS

Protective paper H
on surface

—
I’

A
—
o
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{
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—
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<7,
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N

Rubbing with
metal polish

Complete the following >

1. Copy the diagrams by either tracing them or drawing them freehand.

2.  Write out the sentences above and fill in the blanks with the spare words.

3.  Write down the meanings of the following words:-

Process

protective diagram
DOCF0207



Strip heater Ref.Strip7

Safety instructions

1.

SYN

Strip heater use /
W

4.

5.

Complete the following

1.

2.

3.

The stripheater is used to soften
Thermoplastic so it can be bent or
folded.

Simple shapes and angles can be
made using this piece of equipment.

icture courtesy of CR Clarke & company

Never touch the top of the heater
because it becomes very hot.

Always handle hot acrylic with care
so that you do not burn yourself.

The machine operates by electricity, keep it away from
water.

Do not allow the acrylic to burn, it gives off harmful
fumes.

Simple shapes that can be
Observe the safety rules. made using the strip heater

Place your marked out acrylic across
The open strip on the top of the .
machine. V

\.“l F

Hold he acrylic in place turning it over [«
so it is heated from both sides.

When the acrylic is rubbery take it off
the machine and bend it to shape.

Hold the acrylic until it has cooled and hardened.

Make a Drawing of a strip heater.

Use simple sketches to show each of the safety rules.

Draw some simple shapes that could be made with the stripheater.



