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In order to ensure product quality, measurable and quantitative systems
should be used at every stage during the manufacturing process.

Tolerance is concerned with accuracy and can be defined as the
variation allowed from a precise measurement.

+ 0.5 mm +5% Q

The product can be within The product can be within
a 0.5 mm limit above or below a 5% limit above or below
the specified measurement. the specified resistance.*

* On resistors, a 5% tolerance is represented by a gold band.

Quality Control Checks for Different Materials

When designing a product, it is important to consider what sort of checks can
be used as part of quality control. Often, this depends on the materials used.

Registration Marks

The quality of colour printing can be checked by using registration marks.

A registration mark consists of a circle with a cross through it. To test whether all
the inks in a printer are correctly aligned, all four colours are printed onto the mark.

If the printing plates

are all aligned correctly,
the registration mark will
be clear and defined.
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Go/no go gauges are used to check that component dimensions are within
the specified tolerances. They are often double-ended with each side
manufactured to the upper and lower tolerances. The gauge is positioned
onto components to ensure that they are within the accepted tolerance.
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Depth Stops

Depth stops control the depth of drilling. They are fitted to the drill and set
to an exact limit. When drilling a hole, the depth stop prevents the drill

N \\\;\f\ from going any further than the depth limit.

\e
Depth stops are not fixed. To change the depth limit, the depth

stop can simply be moved to a different position.
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Laser settings on laser cutters ensure that dimensions of cuts are within
the specified tolerances.





image9.png
Checking Textile-Based Materials

To check the quality of repeating prints on textiles, prints can be compared
to the original sample. Prints must repeat correctly both vertically and
horizontally. This can be checked visually by holding up the new fabric
against the original and seeing how closely they match.




image10.png
UV Exposure, Developing and Etching Times

Printed circuit boards (PCBs) are often manufactured by using
photoetching. This requires exposing the PCB to UV light, :
developing solution and etching solution. '

Exposure times to UV light and the time spent in the developing ¢
and etching solutions affect the amount of copper photoresist
left on the PCB. Too much exposure and too much time in the

solutions will remove all the copper photoresist, whereas too
little may leave unwanted copper on the PCB.

Once the right time limits have been found, they should be
used for every PCB produced to ensure consistency in quality.
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Lollecting & Analysing Data
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Investigating Data

At all stages of the design process, data needs to be collected and analysed to determine the wants and needs
of the target market. Both primary and secondary data can be used to give an insight into people's views.

Primary research is carried out
first-hand by the researcher.
New data is collected from
(potential) customers, suppliers
and sellers.

Advantages

« Data is up-to-date, relevant and specific.

« Data provides an insight into the market.

« Research can be tailored to the business's needs.

Secondary research involves
accessing data that already
exists. Although this data has
been previously collected by

a third party, it can provide
important market information.

Advantages

« Data is usually cheap and easy to access.

« Data is useful for analysing large market segments.
« Data is often already in an easy-to-interpret format.

Sources of Primary Data

Examples:

+ Questionnaires
» Surveys

» Focus groups
+ Observations

(»

E3 Disadvantages
« Research can be expensive and time-consuming.
«To be accurate, a large sample is required.

Examples:

+ Market research
reports

» Government reports

+ Newspapers and
magazines

-,
A
ol

E3 Disadvantages

- Data is not always up-to-date and relevant.

« Data is not specific to the business.

« Data is available to all, including competitors.

Companies are likely to use a combination of both primary and secondary research methods.





image13.png
Market Research

Market research is a vital part of understanding people's needs. It is also performed
to identify gaps in the market, reduce business risk and inform business decisions.

’ Where would the What features do people . -
How well do similar products What price would people
perform in the market? be willing to pay?

Common market research methods include questionnaires, interviews, focus groups,
product analysis and evaluation, ergonomics and anthropometrics.
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Questionnaires and Interviews

Questionnaires and interviews are a simple way to collect answers to specific questions. The research
can therefore be tailored to find out specific details about a product or the target market.

Interview

=

This involves asking questions face-to-face or

This is a series of questions conducted on paper over the phone. It allows for more detailed
or online, often in the form of a survey. answers, but conversation can sometimes stray
The written format and consistent questions off-topic. It is useful to record the interview so
make answers easy to compare. that responses to key questions can

be reassessed.

Questions asked in questionnaires and interviews may be open or closed.

(@[[}1. B8 These require specific answers, such as 'yes' or 'no, or answers that are measurable
GIIEHTIE  or expressed numerically. Answers are easy to analyse but can lack detail.

o'\ B8 These involve asking people for their views and opinions. They are good for gaining
O[IEHIGIE  in-depth responses, but it can be difficult to compare subjective opinions.
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A focus group consists of people brought together to share feedback on a product or idea
before it is launched. It is used to gather people's opinions and observe their reactions.

This may focus on the product as a whole or on one specific aspect (e.g. aesthetics).

Disadvantages

« Groups can be difficult to control,
and conversation may stray off-topic.

« People may be influenced to agree with
the majority view.

« Sample sizes are small and may not represent
the target group as a whole.

The researchers can tailor questions to find
out exactly what they need to know.

In addition to receiving verbal feedback,
researchers can observe body language.
Responses are in-depth and insightful.

Because sample sizes are usually small, it is often best to hold several focus groups

to get a more accurate representation of the target market.
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Product analysis involves examining how well a product works and how well it performs
in the market. Products may be investigated in terms of:

Retail
price

Aesthetics

Functionality

Manufacturing
processes
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Ergonomic and Anthropometric Data

Ergonomics is about how a person interacts with a product and their environment. It is important
that users feel comfortable using a product, so a lot of research is performed before a product
is released to ensure it is appealing and suitable for the target market.

Leg length
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Anthropometric data is taken from a large sample of people of various shapes and sizes.
Itis used to determine the most likely size required by the average product user.

Example: School Chair

To make an ergonomically designed school chair, the wants and needs of the user must be considered.
It must be comfortable, support the user's back and be at a height that allows the user's feet to
comfortably touch the floor. It must also be sturdy and safe to use.

Suitable anthropometric data for this type of product would include
height when seated, weight and hip breadth. This would be collected

from a large sample of people from the target group (in this case,
children aged 11-16) to find the measurements of the average user.

The product can then be designed to fit the main range of users within
this group. This can be done by working out percentile ranges.
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Products need to be suitable for most of their target users. However, people come in all shapes
and sizes, so there will always be small number of people who fall outside of the average range.
Manufacturers usually aim to make products to suit most of the target market.

This graph shows the sitting heights of all pupils

Frequency of
people of a
certain sitting
height

—_—

Sitting height in a secondary school.

If a manufacturer were to design a chair to suit the
5% of tlh;a user 90% of pupils who are nearest the average sitting
”".’,’,‘1,?.;‘;’,‘;: height, all those shorter than the 5th percentile

(bottom 5%) and taller than the 95th percentile

5% of the user
population is
in this area

5th 50th percentile 95th
percentile  Average (mean) percentile (top 5%) would not be catered for.
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Raw data is often difficult to understand and interpret. Because of this, it is often organised
in tables, diagrams, graphs and charts that present the data in a more visual format.

. . ( ] Y N
(ITEITET L ELE W is described using words: Js colour & flavour & :, sport

. )¢ ~
has a numerical value: 5 S é

can take an infinite number
of values (within a range). For example,
a person's height could be any value
between 0.5 m and 2.5 m on a number line.

includes only distinct values.
For example, the number of people with
blue eyes can only be a whole number.

15

10 Swimming

96°

Blue Orange Red Green Pink

Interview transcripts can be
typed in a word processing
program, with important
points highlighted.

Spreadsheets are a good
way to present financial
information, such as sales
reports and forecasts.

Photographs and videos
are used to record people
interacting with a product.
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Production aids are used
u I I to improve the speed and
accuracy of production. r
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Reference Points

A reference point, or datum, is a point from where all measurements are taken.

In drawings, measurements are often taken from a reference line or surface.
In this drawing, the vertical measurements have been taken from the bottom
edge, and the horizontal measurements have been taken from the right edge.

Measuring from a reference point increases accuracy and reduces
measurement error.

Reference points are often used to scale drawings. When using coordinates,
the reference point is usually located where the axes meet (2D: 0,0 or 3D: 0,0,0).

To create a rectangle that is double the size of rectangle ABCD, multiply each
of the coordinates of its corners by two and plot the new coordinates.
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Templates, Jigs and Patterns

Templates, jigs and patterns are tools that help to improve the accuracy and consistency of repetitive
designs. They are ideal for batch production because they can be used over and over again.

Templates

Templates are shapes that can be drawn or cut Jigs are used to guide tools. They negate the

around to produce a specific shape. Using a need for marking up, thus saving time, and they
template ensures that all designs are identical, improve accuracy. For example, drilling jigs
and it is far quicker than drawing a design to can ensure that holes are drilled in exactly
scale every time. the same place on each part.

Patterns are templates that can be used in textiles or casting.

Patterns are used to trace outlines onto Patterns in casting are commonly made
textiles so that they can be cut out and sewn from metal, wood and plastic resin. A molten
together. Tracing can be done by hand or by material is poured into the mould created by

using CAD/CAM technology. the reusable pattern to create an object that

is the same shape as the pattern.




