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Introduction
Students should be able to:
• explain and compare the difference between quality control and quality assurance;
• demonstrate understanding of and apply tolerances in the manufacture of products using quality control
techniques to measure, inspect and test products against a specification.

Quality assurance and quality control
It is important to make a clear distinction between quality assurance and quality control. Quality assurance
simply means making sure that a product is manufactured to the highest quality that can be achieved. At
all stages from the designer to the end user, checks will be made to ensure that everything is of the highest
possible quality. Quality control means implementing checks during the manufacturing of a product to
make sure that it is being made to the required standard.

Quality control
In manufacturing, quality control is a process used to ensure that products meet a company’s quality
requirements before they are sold to customers.
Quality control in manufacturing emphasises the importance of
thoroughly examining and testing the quality of products to find
defects. Companies that use quality control in manufacturing
processes typically have a team of workers who focus on testing a
number of products to determine whether they meet the company’s
standards. The failure of some companies to use a quality control
system can be costly.
Companies with quality control procedures in place are far less
likely to face product recalls. The cost associated with these recalls
can be huge: In the USA in 2009, Toyota had to recall 12.4 million
cars for faulty accelerator pedals and floor mats that could jam
accelerators, at a cost of approximately £1.5 billion. This could have
been avoided had quality control been properly implemented.
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Implementing quality control
To implement an effective quality control programme, a
company should first decide;
•
•
•
•

the quality standards the product is required to meet;
the percentage of each batch of products to be tested;
the testing by designated employees and,
reporting the results to management.
		

Product quality testing methods will vary greatly
depending on the type of products the company
manufactures.

Remedial Actions
If defective products are found, management must decide
whether to;
• repair or reject those products;
• bring production to a halt until the problem is corrected;
• review the quality assurance process and see why the
problem was not prevented.
Management must ensure the quality assurance and
quality control in manufacturing processes are ongoing
to ensure all defects are identified and removed and to
detect new product defects as they appear.
(Manufactured components which have failed
QC testing awaiting recycling)

The Benefits of Using Quality Control in Manufacturing
The most obvious beneficiary of quality control is the customer, who receives a high quality product. This in
turn benefits the company by ensuring customer satisfaction, leading to repeat business, customer loyalty,
and the creation of a reputation in relation to the quality of the company’s product. Therefore, quality
control in manufacturing pays off for a company in both reputation and revenue. Quality Control checks the
quality of the product at different stages of production. These checks take place at critical control points
(CCPs) in a product’s manufacture. The following are typical CCPs in the manufacturing process.
Raw materials;
• Raw materials are tested to make sure they have the desired properties and characteristics required by
the product. The materials will be tested in the selection process for such characteristics as strength
and durability etc. The raw materials will be monitored to identify faults or impurities throughout the
production stage and rejected if not suitable.

2

FACTFILE:
& MANUFACTURING
/ QUALITY CONTROL
FACTFILE: ENGINEERING
GCE HISTORY OF
ART / ARCHITECTURE

Prototype;
• The prototype is a mock-up of the product used to test a design to;
–– identify how materials and components behave;
–– to test an assembly process;
–– estimate costs and,
–– test if product is fit for purpose in everyday use.
Production;
• During production checks are made on the component parts of the product to check that they meet the
tolerance stated in the product specification.

Quality assurance
As mentioned earlier, quality assurance is different to quality
control. Quality assurance does not check the quality of the
final product but the quality of all systems on the production
line, staff training and quality monitoring.
Quality assurance is simply maintaining a desired level of
quality in a product, by means of a series of checks against
the agreed specification, carried out at each stage of the
production process. This system of checks is designed to
ensure that products are free of faults.
A quality assurance system involves regular inspections that test and monitor the quality and accuracy of all
component parts and the finished product and if the product meets the specification and is fit for purpose.
To ensure a product has a high level of quality assurance, the following areas of production need to be
considered:
• Design;
–– does the appearance of the product suggest that it is a quality product that has been well-designed?
• Manufacture;
–– has it been made accurately within the parameters of the specification and with care?
• Performance;
–– does it do what it has been designed to do?
–– does it function at a high level for a long period of time without wearing out or breaking down?
• Customer satisfaction;
–– do the users like the product?
–– does it have positive feedback?
–– does it work well?
–– Is it reasonably priced?
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The benefits of a quality assurance system.
• Quality assurance systems can identify areas that create waste. When the company reduces the number
of defective products, it experiences waste reduction resulting in savings. The identification of defects
early in the production process decreases the cost to the company.
• The quality assurance system improves the quality of products, which increases customer satisfaction.
Customer satisfaction leads to repeat business, customer referrals, increased sales and profits.
Management must ensure the quality assurance and quality control in manufacturing processes are ongoing
to ensure all defects are identified and removed and to detect new product defects as they appear.

Tolerances in the manufacturing of products
A general definition of “tolerance” is the allowable departure
from a specification or standard, considered non-harmful
to the functioning of a part, process, or product over its
life cycle. In engineering terms, it can refer to the ability
of an item or system to withstand high levels of stress or
overloading without suffering irreparable harm.
When tolerances are used correctly they ensure that parts
will fit properly and work as designed within the assembled
product. Some products have many individual components,
and some of these may be manufactured by another
company. Many manufacturers “outsource” component
parts to other manufacturers which specialise in producing
specific components. It is vital that these components are all produced within the tolerances set by the
producer of the finished product in order for the product to be assembled and function as it should.
One aspect of the quality control process is to ensure that products fall within tolerance ie. the pre-decided
upper control and lower control limits. Any sample falling outside the limits is inspected further for
corrective action. If defective components are found, management must decide whether to;
• repair or reject those products;
• bring production to a halt until the problem is corrected;
• review the quality assurance process and see why the problem was not prevented.
Key to the success of any such testing are highly trained inspectors who carry out rigorous testing on the
components and products. However, many industries now have automated production lines with industrial
robots responsible for the manufacture of elements of a product. This entails
• product assembly;
–– Robots are extremely accurate compared to humans
so product precision and quality is high;
• quality controls at each phase of the development;
–– Robots can perform tasks more quickly than humans
so more products can be made;
• quality check and automated storage of data.
–– Robots can execute the same precise action
repeatedly.
The development of self testing industrial robots has
reduced the amount of “scrapped” components and products and has increased the quality of components
rolling of the production lines reducing items rejected for falling outside tolerance.
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Revision questions:
1. What is meant by Quality Assurance?
2. What is Quality Control in manufacturing?
3. How does Quality Assurance differ from Quality Control?
4. What are the benefits of Quality Control to the manufacturer?
5. How has the use of industrial robots in manufacturing contributed to better quality control?
6. What is meant by the term “tolerance” in manufacturing?
7. Why is it important to produce a component within tolerance?

Additional information sources:
http://www.bbc.co.uk/schools/gcsebitesize/design/resistantmaterials/
http://www.technologystudent.com/prddes1/qual1.html
http://www.technologystudent.com/prddes1/qual2.html
http://www.technologystudent.com/prddes1/quality1.html
http://www.businessdictionary.com/definition/tolerance.html
https://www.parksmoving.com/about-us/quality-assurance
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