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Unit summary
Inspections are essential to make sure that your products have the specific quality features that your customers want.
15.1
Decide which feature of a product to inspect
Inspectors do not look at every feature of a product. This would take too much time and would be too expensive. Instead, they inspect certain quality characteristics which are identified in advance. The most important quality characteristics are those that your customers want.

15.2
Establish inspection standards 

There are four common inspections in manufacturing: acceptance inspections, intermediate or process inspections, final inspections, and delivery inspections. You need to establish standards for these to make sure that they are always carried out in the same way.
15.3
Establish specific inspection standards 

As well as the inspection standards, you also need to establish more specific standards:

a. Standards for preparing inspection standards.

b. Standards for inspecting specific products and product types.
c. Standards for inspecting new and modified products.
15.4
Select, train and monitor inspectors 

To ensure that inspections are carried out to the highest degree of accuracy:

a. Make sure that your inspectors follow the standards exactly.

b. Check that inspections have been carried out properly - inspect the inspections.
c. Educate and train your inspectors.
15.5
Use boundary samples for sensory inspections 

There are some products that cannot be inspected with instruments. Many of these have to be inspected physically by taste, touch, sight, hearing or smell. In these sensory inspections the products are compared with samples that have the correct quality characteristics. These are called boundary samples - for example pieces of cloth that show the acceptable colour. When using boundary samples inspectors need to regularly refresh their sensory skills.

15.6
Deal with defective products; make use of inspection data
In inspections you will normally find defective products - but you will also find useful information for improvements in design and production: 

a. Deal with defective products: make sure that they are not mixed up with accepted products. If they are repaired, make sure they are inspected again after the repair.

b. Try to reduce the defect rate in product types that are often found to be defective.

c. Use the data found in inspections to improve your design and production processes.

15.7
Keep inspection records

Inspection records will provide a clear picture of the quality of processes and finished products, and will indicate where improvements are needed. 

a. Keep inspection records for each process.

b. Keep records of the measures taken with defective products.

c. Store the inspection records carefully.

15.8
Deal with after-sales product problems.
In spite of all the inspections that are carried out, defects may still be found in products that have been sold to customers. To deal with these your company should set up a system to receive early feedback on after-sales problems, especially from customer complaints, and to route this information to the relevant departments.

15.9
Use market research to improve your inspections
The after-sales feedback that you receive from your customers about defective products is only one form of market feedback. Your company should carry out systematic market research, even when no defects are reported, to find out how well your products meet the quality levels your customers want. Whenever you learn something new about what they want you should review your product design and, of special interest in this unit, review your inspection standards.

Language Note:

The terms ‘examiners’ and ‘inspectors’ are often used together as one term, ‘examiners and inspectors’. In this unit, except for examples from other sources, we use only the terms ‘inspectors’ and ‘inspections’ for ease of reading, and for ease of use in discussions. The examination of products should be understood as part of the inspection process.
Learning tools

The RADAR questions

As you read each text you will discuss how it could be applied in your company. The RADAR questions will help you to focus this discussion: 

R- Are these ideas relevant to my company?

A- How would I apply each of them in my company?

D- What difficulties might I meet and how would I overcome them?

A- Are there any additional actions that I might take that are not mentioned in the text?

R- What resources would be needed, what would these cost, and how could they be acquired?

There will of course be some discussion point where not all of these questions will be applicable.

The 6-Point Structure

After you have discussed the ideas in the text, you write an action plan in which you present practical proposals for implementing the conclusions you have reached in your discussion. The 6-Point structure will help you to write your action plan:

1. Problems: Problems you have in your company in the area you have just discussed.

2. Proposals: Your proposals for improvement.

a. Be specific and concretes.

b. Include an implementation plan, with a time schedule and minimum and optimal implementation Targets.

c. Refer to any forms, charts, tables etc. that you would use, and include samples in an appendix.
3. Obstacles: Obstacles to implementation in employee attitudes, company organization and culture etc., and how these could be overcome.

4. Resources:
a. The resources required: funds, equipment, materials, man-hours, expertise etc.

b. The resources available within the company.

c. Any resources that would have to be found outside the company.

d. Alternative that could be used to cover any shortfall in resources

5. Assessment: Ways of assessing the results of implementing these proposals.

6. Benefits: The benefits your proposals would bring.
15.1 Decide which feature of a product to inspect
Introduction
1. Inspectors do not look at every feature of a product. This would take too much time and would be too expensive. Instead, they inspect certain quality characteristics. These are the features of a product, identified in advance, that are evaluated to decide if it is of the right the quality The most important quality characteristics are those that your customers want.

Prepare quality tables 
2. To prepare a product for inspection, decide on the quality characteristics which that product should have. Then, for each characteristic, choose one or more inspection items. (For example, if the customer wants the quality characteristics of color fastness in a dress, the inspection items that the inspector would check are its fastness in sunlight, its fastness in washing etc.). Present all of these, the quality characteristics and the inspection items, in a quality table, as in the matrix chart for a blouse below. By testing the inspection item the inspector can assess whether the quality characteristics are present and to the right level. In some cases the quality characteristics and the inspection items may be the same.

Figure 15.1a Quality table for cloth for blouses


	Inspection items:

Quality characteristics

required by customer:
	External inspection
	Inspect strength by stretching
	Inspect strength of seam
	Inspect the contraction ratio

	External appearance


	O
	
	
	

	Strong cloth


	
	O
	
	

	Strong seams


	
	
	O
	

	No shrinking when washing
	
	
	
	O


Select inspection items

3. It may not always be desirable to inspect all the items in the quality table. Maintain a balance: if you select too many costs rise, but if necessary items are left out, serious defects can go unnoticed. The items selected must, of course, include those that your customers regard as important. Otherwise products could be supplied as non-defective, even though their quality does not satisfy customers.
Figure 15.1b Inspection items in cloth for blouses:

	· Colour fastness:

· Fastness against sunlight 

· Fastness against washing 

· Fastness against abrasion 

· Fastness against sweat


	· Ratio of contraction by washing

· Strength against stretching 

· External appearance

· Scars

· Stains

· Dye finish


DISCUSSION

The following questions ask you to think about how the ideas in the text could be applied in your company. Some of the ideas may not be relevant to you. Concentrate on those that are relevant. Keep notes of your conclusions - you will need them to prepare your Action Plan afterwards. Where appropriate ask yourself the RADAR questions: 

Note: Always include in your discussion any examples referred to in the text, if you feel these are relevant to your company.

a. What products are inspected in your company? What procedures are used to prepare them for inspection? How well do these work? How do you think the system could be improved?

b. What are the quality characteristics that your customers demand from your products? How do you know what these should be? How could you get a better idea of what they are?

c. Give some examples of inspection items that you already use, or that you could use?

d. Draw a quality table for one or two of your company’s products.

e. How would you go about choosing inspection items for every product or part that has to be inspected in your company? Make lists for a few of them.

f. Which of your products could you imagine being supplied as non-defective, but not having the specific quality characteristics that your customers want?

ACTION PLAN

Take the ideas you have found useful in the text, and in your discussion, and present them in a well-structured plan for introducing improvements in your company. Alternatively, you may include these ideas in one action plan after you have discussed several texts.  You might like to follow this 6-Point Structure.
15.2 Establish inspection standards 

Introduction
1. There are four common inspections in manufacturing: acceptance inspections, intermediate or process inspections, final inspections, and delivery inspections. You need to establish standards for these to make sure that they are always carried out in the same way.
Standards for common inspections
2. Acceptance inspections are conducted when accepting materials and parts into your factory or workplace. Standards for these should always specify the following points:

a. That the number of accepted units be confirmed.

b. Procedures for selecting a sampling method.

c. Inspection items. 

d. Acceptance values: what level of quality is acceptable.

e. Methods for inspections without testing. (See paragraph 6 below).

3. Intermediate inspections, also known as process inspections, are conducted between processes. Standards for these inspections specify:

a. Procedures for selecting a sampling method.

b. Inspection items.

c. Inspection methods.

d. Standard values for acceptance or rejection.
e. What to do with defective items.
4. Final inspections are conducted after all the processes are completed. Standards for these, like those for intermediate inspections, specify:

a. Procedures for selecting a sampling method.
b. Inspection items.

c. Inspection methods.

d. Standard values for final acceptance or rejection.
e. What to do with defective units.

5. Delivery inspections are conducted before shipping out finished products. They sometimes overlap with final inspections, and have similar specifications.

6. Inspection without testing: In some cases, inspections are carried out without testing. In acceptance inspections, for example, there may be no actual examination but instead data is collected during the manufacturing processes. In this case examination certificates issued by third-party agencies may be used as substitutes. : Look at example 1 below.
Ensure consistency
7. Inspections may be held in different places, over different periods of time, with different instruments, and by different inspectors. There is therefore always the risk of differences both in the criteria on which judgement is based, and in the results. To minimize these differences it is especially important that the standards for each product type clearly specify the following points in a addition to those given above:
a. The inspection sites.

b. The inspection periods.

c. The sampling method.

d. Sample inspection methods.

Look at examples 2, 3 and 4 below.
Consult official standards
8. Consult official standards such as national and international standards, and adopt official inspection methods wherever possible. If you use these methods you can communicate inspection details using only the reference numbers of the standards. This also ensures that everyone will understand the quality standards.

Base standards on what customers want
9. Quality standards mean giving priority to what they want. This point should be strictly observed, both by third-party inspection agencies and by ordinary companies. Market research and customer complaints will help to show this. Take the following actions:

a. If any existing standards are found to differ from what customer want, revise them immediately.

b. Make sure that your system allows standards to be changed in response to changes in what customers want.

c. When products are specially ordered by the customer, allow the customer to take part in the preparation of draft plans for revising inspection standards. Always get the customer’s consent before setting standard values. (See also Text 15.3 on inspection standards and Unit 8 for detailed guidelines on standards.)
Examples

Example 1. Inspection methods for women’s blouses.
a. Acceptance inspections: inspect samples from the front ends when accepting cloths, padding, sewing thread, and appurtenances (buttons, embroidery threads, trinkets etc.).

b. Intermediate inspections: inspect the exterior appearance of all units for sewing flaws after all the stitching processes have been completed (before the final pressing).

c. Final inspections: inspect the external appearance for sewing flaws and inferior finishes. 

d. Delivery inspections: inspect the external appearance, and internal and external finishing on 30 sampled units per lot. Inspect all units when more than one defect is found among the samples. Replace defective units found in the inspections with good units before shipment.

Example 2. Final inspections:

a. The inspection period: when product lots are completed. Lots must consist of goods which have the same product number, and are manufactured continuously on the same line and on the same day. 

b. Inspection sites: designate suitable areas for holding inspections.

c. Sampling methods: take random samples from lots using tables of random sampling numbers.

d. Sample inspection methods: e.g. n = 30 and c = 1. If only one defect is found among 30 samples the lot is acceptable. Replace defective samples with good units.

e. Actions against defective lots: if repair is judged to be possible, return the defective units to the manufacturing process. Then re-inspect the repaired units according to the inspection standards. If repair is judged to be impossible, dispose of the defective units according to the procedure prescribed in the inspection standards.

Example 3. Acceptance inspections and final inspections of mechanical parts.

a. Acceptance inspections:

i. Confirm the delivery statements (the product names and quantities) and the written final inspection reports submitted by the suppliers.
ii. Inspect diameters as follows:

Standard value - 8 mm or more.

Sampling method - JIS Z 9004.
Single sampling inspections by variables base in operating characteristics (standard deviation value is unknown).
p0 = 0.5%  p1 = 6% 
( = 0.05  ß = 0.10

b. Final inspections:

	Inspection items


	Standard values
	Examination methods
	Sampling

	Diameter

Length


	8 mm +/- 0.1 mm

100 mm +/- 0.5 mm
	Use vernier callipers

Use vernier callipers
	All units

All units


Example 4. Acceptance inspections for blouse materials.

	Examination and inspection items


	Standard values
	Examination and inspection methods

	Colour fastness:

· Fastness against sunlight

· Fastness against washing

· Fastness against abrasion

· Fastness against sweat

Contraction ratio in washing 

Strength against stretching 

Scars

Stains

Uneven dyeing


	Class 4 or higher

Class 4 or higher

Class 4 or higher

Class 4 or higher

Within +/- 3%

40kgf or more

absent 

absent 

absent
	JIS L 0842 Third item

JIS L 0844 Item A-3

JIS L 0849 Type II

JIS L 0848 Type A

JIS L 1042-D

JIS L 1096

Visual inspections

Visual inspections

Visual inspections


DISCUSSION

The following questions ask you to think about how the ideas in the text could be applied in your company. Some of the ideas may not be relevant to you. Concentrate on those that are relevant. Keep notes of your conclusions - you will need them to prepare your Action Plan afterwards. Where appropriate ask yourself the RADAR questions: 

Note: Always include in your discussion any examples referred to in the text, if you feel these are relevant to your company. 

a. Does your company conduct the four kinds of inspection described in the text? Which products does it conduct each of these inspections for? 

b. Parags 1, 2, 3, 4 and 5: Look at the procedures that the standards should specify. Then consider in detail how you would establish standards for these inspections in your company. Apply the RADAR questions to each point. 

c. Draft standards for one or two of your products. 
d. Parag. 7: What differences are there in the times, places etc, in which your inspections are held? How can these differences affect the results? What do you do to try to minimize this? What points could you specify in your standards that would help?

e. Parag. 8: Which official standards could you consult, and which official inspection methods could you adopt? How would this help you?

f. Parag. 9 recommends basing standards on what customers want. Do you already take customer wishes into account in your inspections? Apply the RADAR questions to the actions recommended here.

g. Look the examples. Which of these relate to your situation? Can you give similar examples from your own company?

ACTION PLAN

Take the ideas you have found useful in the text, and in your discussion, and present them in a well-structured plan for introducing improvements in your company. You might like to use the 6-Point Structure. Alternatively, you may include these ideas in one action plan after you have discussed several texts.
15.3 Establish specific inspection standards 

Introduction
1. As well as the typical inspection standards, you also need to establish more specific standards:

a. Standards for preparing inspection standards.

b. Standards for inspecting specific products and product types.

c. Standards for inspecting new and modified products.

Establish standards for preparing inspection standards 

2. In Text 15.2 we looked at the typical content of inspection standards. But your company must also establish standards that describe how to prepare, revise and review the inspection standards. These standards for preparing inspection standards should specify:
a. Date, month and year of preparation and revision of the inspection standards.
b. The department or section in charge of issuing the inspection standards.

c. Forms for keeping records.
d. The scope of the standard: what does it cover?
e. Meanings of terms.

f. Other standards referred to in the standard.

g. Inspection items.

h. Inspection methods.

i. Standard values – what is acceptable.

j. How to designate lots.

k. Methods for selecting samples, sampling size, the number of samples necessary for judging acceptability, and judgment criteria. 

(In principle, sampling is performed randomly. Random sampling means all units in a lot have an equal chance of being selected as test samples. Tables of random numbers are often used to choose samples.)

l. Review periods – when should regular reviews be carried out?

m. Methods for revising the standards. 

3. The departments in charge of operations propose drafts for these standards. These drafts are then reviewed by the standards examination committee, and authorised by the manufacturing plant director. When the standards are properly established, the contents of related standards can be synchronised.

Establish standards for inspecting specific products and product types 
4. Classify products and product types in a well-structured way that is easy to follow, establish inspection standards for them, and link the standards to these classification tables. When product types are not clearly distinguished this can be difficult. The best solution is to prepare comparison tables using matrices. (Matrix – a rectangular chart that presents information in rows and columns.) Make clear the areas that these standards apply to.

Figure 15.3a
	Merchandise classifications
	Product names
	Product numbers
	Names of examination and inspection standards
	Standard numbers

	Ladies' outerwear

Ladies clothing

Ladies’ underwear

Men’s outerwear
	Suits 

Coats

Skirts

Blouses

Sweaters

Shorts

Suits


	wO1

w02

w03

w11

w12

w31

w01
	Examination and inspection standards for ladies' outer wear

Same as above

Same as above

Examination and inspection standards for ladies' clothing

Same as above

Examination and inspection standards for ladies' underwear

Examination and inspection standards for men’s suits
	w0

w1

w3

M1


Establish standards for inspecting new and modified products

5. You need to be especially strict in establishing standards for inspecting new and modified products. Since there is little past quality-related information to refer to, you will need to inspect their external appearance carefully. The best way to do this is to increase the number of inspection items, increase the number of samples, or follow other special standards. Wherever necessary you should fully inspect the functions of the products. Improve management systems to prevent defective units from being accepted or shipped. 

Note: New items are original products designed and produced for the first time. Modified items are existing products whose shapes and materials have been renewed or revised.

Example: Special inspection procedures for new and modified products:

a. Use a checklist for external inspections on all new and modified items. 

b. Use tape measures to confirm the measurements of the main sections of one of the new or modified items.

c. Use points from a checklist for external inspections of a blouse:

i. Is the cloth cut obliquely or horizontally?

ii. Are the seams even?

iii. Is there sufficient space for sewing?

iv. Are the cut sections sewn properly?

v. Are measurements of the following sections correct: length, neck, chest, and sleeve?

DISCUSSION

The following questions ask you to think about how the ideas in the text could be applied in your company. Some of the ideas may not be relevant to you. Concentrate on those that are relevant. Keep notes of your conclusions - you will need them to prepare your Action Plan afterwards. Where appropriate ask yourself the RADAR questions: 

Note: Always include in your discussion any examples referred to in the text, if you feel these are relevant to your company.

a. Parag. 2 lists the points that standards for preparing standards should specify. How relevant would each of these points be to your situation? Give concrete examples of what you would specify.

b. Parag. 3 describes how to prepare these standards. Apply the RADAR questions.

c. Parag. 4: How many different products, and product types do you need to inspect? How would you classify them in a way that is easy to follow? Do you have any product types that are not clearly distinguished? If appropriate, prepare a classification table similar to the one in the example - make it as concrete as you can.
d. Parag. 5: Do you have to conduct inspections of new or modified products? If so, what particular problems do you associate with inspecting them? Apply the RADAR questions to the suggestions in this paragraph for dealing with them. Include the examples in your discussion if you feel they are relevant.

ACTION PLAN

Take the ideas you have found useful in the text, and in your discussion, and present them in a well-structured plan for introducing improvements in your company. You might like to use the 6-Point Structure. Alternatively, you may include these ideas in one action plan after you have discussed several texts.
15.4 Select, train and monitor inspectors 

Introduction
1. To ensure that inspections are carried out to the highest degree of accuracy:

a. Make sure that your inspectors follow the standards exactly.

b. Check that inspections have been carried out properly – inspect the inspections.

c. Educate and train your inspectors.

Make sure that inspectors follow the standards
2. Inspectors must follow the standards precisely, otherwise there will be dispersion even when inspections are carried out by the same inspectors and certainly when they are carried out by different inspectors. They must know exactly what to do, and must be competent to do it. To make sure that this is so:
a. Prescribe clearly the methods for designating lots for inspection, choosing sampling methods, conducting inspections, judging acceptance, identifying accepted units, and processing defective units and lots.

b. Set up an official company system that allows only properly trained and qualified people to be appointed as inspectors. They and their assistants must be authorised by the directors of the business facilities. Assistants must always work under the direction of inspectors.

c. Set the required qualifications. These will normally be:

Inspectors: 

i. Have completed a natural science or engineering course at a vocational training school or university.

ii. Have worked as an inspection assistant for two years or longer.

iii. Have been authorized by directors of business facilities.

Inspection assistants: 

i. Have completed a natural science or engineering course at a vocational training school or university.

ii. Have been authorized by directors of business facilities.

Check inspections
3. Set up a system to check that inspections are being carried out according to the standards. Appoint individuals to carry out these checks, and set up corrective systems, whenever necessary, to correct things that have gone wrong. There are two types of periodic inspection: 

a. Inspection of documents.

b. On-site inspection of actual operations.

You should also set up a procedure for receiving complaints from those who have been inspected and have been asked to correct their operational methods, and a unit to evaluate these complaints.

4. Inspection of documents:

a. Study the reports submitted after completion of all inspections.
b. Confirm whether inspections have been carried out as prescribed.

c. Give a seal of authorization to acceptable reports.
d. Give immediate instructions on any corrections that are required, and confirm the results of these corrections.

5. On-site inspections:

a. Managers of inspection departments, or their agents, inspect the status of inspections twice a year and report their findings to the directors of the business facilities they have inspected.

b. When cases of non-conformance are found, or corrections are judged necessary for other reasons, they give instructions on which corrective actions should be taken. They do this in the names of the directors of the business facilities.

c. The inspectors carry out these corrective actions immediately and submit reports to the directors of the business facilities.
d. When necessary, managers or their agents inspect the results of the corrective actions.
Educate and train inspectors
6. Set up a programme to educate and train new inspectors in the specific skills and knowledge they will require, including the ability to make impartial judgments, and establish standards for their certification (including working experience).
7. A curriculum for new inspectors should cover:

a. Basic chemistry and physics.

b. Methods for operating measuring devices.

c. Data processing methods.

d. Inspection methods.

e. Methods for judging if units can be accepted.
8. Provide periodic education and training for inspectors who are already working with you so that they can update their skills and technical knowledge, and remain at the cutting edge of their profession. One company, for example, provides special three-hour seminars on the latest technical developments once a month. Inspectors who carry out sensory inspections should have training to refresh their sensory skills at least once a year, so that their judgment will remain consistent 

DISCUSSION

The following questions ask you to think about how the ideas in the text could be applied in your company. Some of the ideas may not be relevant to you. Concentrate on those that are relevant. Keep notes of your conclusions - you will need them to prepare your Action Plan afterwards. Where appropriate ask yourself the RADAR questions: 

Note: Always include in your discussion any examples referred to in the text, if you feel these are relevant to your company.
a. Are you confident that your inspectors always follow your company’s inspection regulations precisely? If not, what problems occur? How do you think the situation could be improved?

b. Parag. 2 suggests several steps to take to make sure that inspections are carried out precisely. Apply the RADAR questions to all of these suggestions.
c. Parag. 2: Do you have a system for checking that inspections are being carried out properly? If so, what is it and how well does it work? If not, what problems do you have that such a system might remove?

d. Parags. 3, 4 and 5 describe how to set up such a checking system. Apply the RADAR questions to these guidelines.

e. Parag. 6: What skills and knowledge does your company expect of its inspectors? How does it educate and train them? How adequate do you think this training is? How would you like to see it improved?

f. Parag. 7 presents a curriculum for new inspectors. Does this seem appropriate for your company? Apply the RADAR questions to implementing it.

g. Parag. 8 recommends ways of providing periodic education and training for your present inspectors. What does your company already do in this area? Apply the RADAR questions to these recommendations.

ACTION PLAN

Take the ideas you have found useful in the text, and in your discussion, and present them in a well-structured plan for introducing improvements in your company. You might like to use the 6-Point Structure. Alternatively, you may include these ideas in one action plan after you have discussed several texts.

15.5 Use boundary samples for sensory inspections 

Introduction
1. There are some products that cannot be inspected with instruments. Many of these have to be inspected physically by taste, touch, sight, hearing or smell. In these sensory inspections the inspected products are compared with samples that have the correct quality characteristics. These are called boundary samples for example pieces of cloth that show the acceptable colour. However, even when using boundary samples inspectors need to regularly refresh their sensory skills.
2. To establish regulations for boundary samples:

a. Set maximum and minimum limits outside which units are not acceptable; prepare boundary samples that demonstrate these limits.
b. Prescribe methods for storing boundary samples that will prevent them from changing in the long term.

c. Set the periods of validity for any boundary samples that can change over a period of time. (Some boundary samples will change even if they are kept in excellent storage conditions).

d. Use materials that are most resistant to change.

3. To manage and store some typical colour boundary samples:

a. Prepare one boundary colour sample as a standard and two or more boundary colour samples to be used in the actual inspections. The standard boundary sample can be used to check that the working samples continue to be acceptable. 

b. Place the standard boundary samples in prescribed cases and store them away from direct sunlight and where the relative humidity is between 50% and 70%. Replace these samples once every three years.

c. Place the working boundary samples in their prescribed cases and store them away from direct sunlight where the relative humidity is between 30% and 90%. Replace these samples once a year.

d. Use the standard boundary samples to confirm the effectiveness of the working boundary samples once every month.

4. Boundary samples are essential standards for sensory inspections. The senses are generally good at assessing one item in comparison to another, but they are not so good at making absolute appraisals, without any comparisons. Experienced inspectors should therefore always use boundary samples to attune their senses before conducting inspections. Some boundary samples are prescribed under official regulations, while many others are chosen by companies in consultation with their customers.

5. Inspectors who carry out sensory inspections should have training to refresh their senses at least once a year. This should be one of the certification requirements for inspectors. These requirements include:

a. Relevant sensory inspection experience of at least one year, and success in aptitude tests.

b. Recommendation by the managers of the inspection department and authorization by the manager of the business department.

Your company should also take into account the need for keen senses when it decides on the retirement age for inspectors.

DISCUSSION

The following questions ask you to think about how the ideas in the text could be applied in your company. Some of the ideas may not be relevant to you. Concentrate on those that are relevant. Keep notes of your conclusions - you will need them to prepare your Action Plan afterwards. Where appropriate ask yourself the RADAR questions: 

Note: Always include in your discussion any examples referred to in the text, if you feel these are relevant to your company.
a. What is your company’s experience of using boundary samples: 

i. What boundary samples do you use?

ii. What regulations do you have for using them? 

iii. How effective are they?

iv. How could you use them more effectively?
b. Parag 2 presents guidelines for establishing regulations for boundary samples. Apply the RADAR questions to these.

c. Parag. 3 presents some typical ways of managing and storing boundary samples. Apply the RADAR questions.

d. Parag. 4: Why are the senses not suitable for making absolute appraisals?

e. Does your company train its inspectors in sensory skills? If yes, how does it do so, and how effective is this training? If not, how would you benefit from better training?

f. Parag. 5: Do these certification requirements also seem appropriate for your inspectors? Are there any others that you would like to include on the list? Do you think that there should be a special retirement age for sensory inspectors?

ACTION PLAN

Take the ideas you have found useful in the text, and in your discussion, and present them in a well-structured plan for introducing improvements in your company. You might like to use the 6-Point Structure. Alternatively, you may include these ideas in one action plan after you have discussed several texts.

15.6 Deal with defective products; make use of defect data
Introduction
1. In inspections you will normally find defective products that have to be dealt with – but you will also find useful information for improvements in design and production:

a. Deal with defective products: Make sure that they are not mixed up with accepted products; if they are to be repaired, make sure they are inspected again after repair.

b. Try to reduce defect rate in product types that are often found to be defective.

c. Use the data found in inspections to improve your design and production processes.

Deal with defective products 

2. Standardize the following procedures:

a. With lots that have not been accepted, remove the defective units and re-inspect the lots again as if for the first time. 

b. Label defective units that can be reworked and send them for repairs. 

c. Dispose of those that cannot be reworked. 

d. Inspect all the units again after they have been repaired.

e. Use defective units as downgraded products, or try to find other appropriate uses for them.
The proper processing of defective units found in inspections is an essential inspection function, especially in sample inspections. It is also important that you have a system that prevents an entire batch or lot being rejected before further samples are re-inspected. (See the examples of procedures for dealing with defective products at the end of this Text.)
Try to reduce defect rate in product types that are often found to be defective

3. Some types of products are often found to be defective in inspections. To reduce the defect rate in these, take the following actions:

a. Analyse the inspection results on a continuous basis.

b. Establish a system for dealing with product types that are frequently found to be defective, and make effective use of this system.
c. Improve processes that often produce defective products.
4. To put these steps fully into practice, the quality assurance department should:

a. Analyse inspection results.

b. Publish lists of frequently defective product types every six months.

c. Provide instructions to the design and production departments and other sections on how to take measures for improvement.

It is usually best to apply this approach to one process at the time.

5. The manufacturing departments should:

a. Form improvement teams.

b. Set targets for reducing the number of defects that appear repeatedly in inspections, based on instructions from the quality assurance department and others.

c. Establish a system for achieving these targets within fixed periods of time.

d. Report the results of improvements to the managers of the quality assurance and manufacturing departments, and receive their confirmation.

If the improvement targets are not achieved within the designated periods, the manufacturing and quality assurance departments should hold discussions and decide on the next step. 

Use inspection data to improve design and production processes
6. Valuable data is often found in inspections, especially in final inspections, that can be used for maintaining and improving quality. The inspection departments should pass this data on to the other departments:

a. The inspection departments establish a system for reporting their results speedily to the quality assurance department, using prescribed slips.

b. The quality assurance department analyses these results and presents its conclusions to the design and production departments.

c. These departments then set up systems to use this information to improve product design and production processes.

d. They then report their results to the quality assurance department, which confirms the effectiveness of the improvements they have made.

Figure 15.6a Information data flowchart
[image: image1.emf]
(Note that the dotted line indicates the flow of information. The unbroken line represents the flow of goods and written reports.)
Examples of procedures for dealing with defective products

Assembly Work:
a. Defective units found in acceptance inspections are put in boxes for unaccepted units and returned to the subcontractors.

b. When reworking is possible, order reworking and allow re-inspections as new lots.

Intermediate Inspections:

a. Defective units found in intermediate inspections are classified according to whether they can be reworked, and placed in separate boxes. 

b. Defective units that can be reworked are returned to the processes with the defective sections labelled and product slips affixed to them.
c. Defective units that cannot be reworked are scrapped with the authorization of the supervisor of the manufacturing section.

Final Inspections:
a. Defective units that can be reworked are forwarded to employees in charge of repairs with product slips.

b. Defective units that cannot be reworked are scrapped with the authorization of the supervisor of the manufacturing section.

DISCUSSION

The following questions ask you to think about how the ideas in the text could be applied in your company. Some of the ideas may not be relevant to you. Concentrate on those that are relevant. Keep notes of your conclusions - you will need them to prepare your Action Plan afterwards. Where appropriate ask yourself the RADAR questions: 

Note: Always include in your discussion any examples referred to in the text, if you feel these are relevant to your company.

a. Does it ever happen that defective products found in your inspections are mixed up with accepted products? Or that repaired products are not inspected again? If so, give one or two examples.

b. Parag. 2 suggests procedures for dealing with defective products found in inspections. Apply the RADAR questions to these.

c. Look at the examples of typical procedures for dealing with defective units. If you think these are relevant to your company, apply the RADAR questions to them.

d. Do you have certain types of products that are often found to be defective? What do you think is the reason for this? What do you do about them?

e. Parags. 3, 4 and 5 present procedures to reduce the defect rate in such types of products. Apply the RADAR questions. 
f. Parag 6: Is useful data often found in your inspections? What do you do with it? Do you think you could make better use of it?

g. Parag. 6 describes how to use data found in inspections to improve design and productions processes. Apply the RADAR questions.

ACTION PLAN

Take the ideas you have found useful in the text, and in your discussion, and present them in a well-structured plan for introducing improvements in your company. You might like to use the 6-Point Structure. Alternatively, you may include these ideas in one action plan after you have discussed several texts.

15.7 Keep inspection records
Introduction
1. Keep inspection records. These will provide a clear picture of the quality of processes and finished products, and will indicate where improvements are needed. 

a. Keep inspection records for each process.

b. Keep records of the measures taken with defective products.

c. Store the inspection records carefully.

Keep inspection records for each process 

2. Record inspection results at regular intervals according to inspection types (acceptance, intermediate, final and delivery) and manufacturing processes. These records will also make it easy to trace the history of specific products. They should be maintained for designated periods of time and should show:

a. The products that are inspected.

b. The time, date, and location of the inspections.

c. The inspection results.

d. The defect ratio (the ratio of defective items in a group), the nature of the defects and the circumstances at the time of their occurrence.

e. The lot size.

f. The names of the inspectors in charge.

g. Clear descriptions of any related matters.

When this data is arranged in a time series chart (that shows how things change over a period of time) it can reveal a great deal of information. The data can also be converted into control charts and used for statistical analysis. (See Text 9.8 and Units 11 for more details on these procedures.)
Figure 15.7a
Name of product …………………………… Process …………………………………

	Date and month
	Lot size
	Sample size
	Number of defects (ratio of defects)
	Acceptance/

non-acceptance
	Inspector
	Individual responsible for inspections

	Nov. 25
	1250
	100
	4%
	Accepted
	Mr. AAA
	Mr. BBB

	Nov. 27
	800
	80
	5%
	Accepted
	Mr. AAA
	Mr. BBB

	Nov. 29
	1000
	100
	4.5%
	Accepted
	Mr. AAA
	Mr. BBB


Figure 15.7b
	Inspection time and date:
	March 5, 1996

	Inspection site:
	First inspection ground within the company XXXX Co., Ltd.

	Inspected party:
	XXX Co., Ltd.

	Inspected item volume:
	Mechanical part No.1212, lot No.119/ 1,000 units

	Inspection item:
	Measurement

	Number of samples (n): 
	30

	Number of identified defects (c):
	0

	Inspection result:
	Acceptable

	Inspector in charge:
	Ichiro Itoh


Keep records of the measures taken with defective products

3. Keep records of the measures taken with defective products in prescribed forms and for designated periods of time. These records should include:

a. The names of those who prepared them or are responsible for them.

b. The names of the products.

c. Specific information about the defects.

d. The reasons for taking countermeasures.

e. The cause of the defects.

f. The conditions prior to the implementation of countermeasures. 

g. The places and names of processes where countermeasures were taken.

h. The times and dates of countermeasures.

i. What the countermeasures should consist of. 

j. The confirmed effects of countermeasures.

k. Revision of the standards.

4. This reference data will show the actions already taken to improve quality, and will serve as an important guide for dealing with future defects. The records can also be used for teaching employees. It is essential to analyse the factors that contribute to defects and take appropriate countermeasures. (See Figure 15.7c)
Figure 15.7c Sample of records
Store the inspection records carefully
5. To store your inspection records properly:

a. Keep them in secure storage, well protected against winds, rain, sunlight, vermin, and theft and loss, and at an appropriate room temperature and humidity. 

b. Use storage systems that allow easy data search, preferably a computerised system.
c. Store them for as long as they are needed. This will usually be for three to five years but sometimes for 10 years if product liability law requires this.

DISCUSSION

The following questions ask you to think about how the ideas in the text could be applied in your company. Some of the ideas may not be relevant to you. Concentrate on those that are relevant. Keep notes of your conclusions - you will need them to prepare your Action Plan afterwards. Where appropriate ask yourself the RADAR questions: 

Note: Always include in your discussion any examples referred to in the text, if you feel these are relevant to your company.

a. Does your company keep records of inspections? If yes:

i. How effective is its system?

ii. What benefits does it bring?

iii. How could it be improved?
If not, what benefits do you think such records would bring?

b. Parag. 2 presents procedures for keeping inspection records, and information to include in the records. Apply the RADAR questions.
c. Look at the examples. Would these be useful models for your inspection records? How would you adapt them to your needs?
d. Parag. 4 lists the points to include in records of measures taken with defective products. How many of these would be appropriate in your company? Are there any others you would add?
e. Parag. 5: Would such records have these uses in your company? Would they have any additional uses?

f. Is this example record relevant to your company? Can you prepare a similar record for one of your products that was found to be defective?
g. Parag. 6: Apply the RADAR questions to these guidelines for storing inspection records.

ACTION PLAN

Take the ideas you have found useful in the text, and in your discussion, and present them in a well-structured plan for introducing improvements in your company. You might like to use the 6-Point Structure. Alternatively, you may include these ideas in one action plan after you have discussed several texts.

15.8 Deal with after-sales product problems
1. In spite of all the inspections that are carried out, defects may still appear in products that have been sold to customers. To deal with these your company should set up a system to receive early feedback on after-sales problems, especially from customer complaints, and to route this information to the relevant departments.

(A claim is where a customer seeks compensation, repair or replacement of a defective product that has a warranty, and likewise with a service; a complaint is where they express dissatisfaction and may or may not make a demand for compensation. For simplicity we use “complaints” in this text.)

2. Introduce the following procedures:

a. Set up a system to receive early reports of customers’ complaints and other forms of after-sales feedback. 

b. This information is reported to the quality assurance department. 

c. The quality assurance department analyses the feedback and passes its findings to the design and production departments. 

d. The design and production departments take appropriate countermeasures. 

e. The quality assurance department confirms the effectiveness of countermeasures.

Such a system must be in operation at all times, and should be specified in the company regulations. Normally the technical department will take the lead in analysing the products.
3. To process customer complaints quickly, take the following actions: 

a. Decide:

i. Which departments or sections should respond to complaints.

ii. How to process them.

iii. Which departments should receive reports.

iv. Which departments should take improvement measures.

b. Specify this procedure in the regulations, and establish a system to reinforce it.

Many companies assign the processing of customer complaints to their quality assurance department.

4. In complaint processing the first priority is to explain the nature of the problem to customers, and give them appropriate compensation. This takes priority over preventing repeated complaints and providing information feedback to the design and manufacturing departments.
(See Text 19.3 and 19.4 in Unit 19 for more detailed guidelines on processing customer claims and complaints.)

5. Example: In one company the customer service department and the repair department record the details of defective products and their causes, add them up at the end of each month, and report their findings to the quality assurance department. The quality assurance department analyses this data and reports its analysis at its monthly quality assurance meetings. Members of the design, technical, and manufacturing departments take part in these meetings.
Figure 15.8a Flowchart for dealing with after-sales problems

[image: image2.emf]
DISCUSSION

The following questions ask you to think about how the ideas in the text could be applied in your company. Some of the ideas may not be relevant to you. Concentrate on those that are relevant. Keep notes of your conclusions - you will need them to prepare your Action Plan afterwards. Where appropriate ask yourself the RADAR questions: 

Note: Always include in your discussion any examples referred to in the text, if you feel these are relevant to your company.

a. Does your company have a system for receiving and acting on after-sales feedback about defective products? How effective is it, and how do you think it could be improved?

b. Parag. 2 presents procedures for receiving and processing after-sales feedback on defective products. Apply the RADAR questions.

c. Parag. 3 presents a number of actions to take to process complaints quickly. Apply the RADAR questions to these.

d. Parag. 4: Do you agree the first priority in complaint processing is to give good explanations and appropriate compensation to customers? Why do you agree or disagree?

e. Parag. 5: Is this example one that you could follow in your company?

ACTION PLAN

Take the ideas you have found useful in the text, and in your discussion, and present them in a well-structured plan for introducing improvements in your company. You might like to use the 6-Point Structure. Alternatively, you may include these ideas in one action plan after you have discussed several texts.

15.9 Use market research to improve your inspections 

1. The after-sales feedback that you receive from your customers about defective products is only one form of market feedback. Your company should carry out systematic market research, even when no defects are reported, to find out how well your products meet the quality levels your customers want. Whenever you learn something new about what they want you should review your product design, and, of special interest in this unit, review your inspection standards. 

2. Introduce the following market research procedures:

a. Decide on your research objectives.

b. Select the items to research.

c. Decide which markets to research.

d. Choose sampling methods.
e. Choose methods for analysing the data that is collected.

f. Set up procedures to gather the data periodically, and to report it accurately to the departments that will use it.
g. Prepare forms for reporting the data, and establish reporting routes. These forms should have plenty of space for recording a broad range of information without any restrictions. The data recorded should include:

i. Inspection results.

ii. Periodic review of the values that are used for accepting items.
iii. Reports on complaints that have been processed.

iv. Other market feedback information. 

v. What competitors are doing.

Figure 15.9a Example of a reporting form.

3. Normally companies set up a special department to do market research, or they assign the task to the quality assurance department. This department should make sound judgements about what customers want, based on market information. It will normally then hold discussions with the development and design department and the technical department, and revise the drawings and manufacturing specifications. 

4. The quality assurance department should also be pro-active in proposing revisions in the inspection procedures for the products that are to be improved – revisions in inspection items, in methods and in standard values. When these revisions have been made you can be confident that only products that satisfy your customers will pass the inspections. You should then set up a system that allows quick revisions as soon as further market feedback is obtained.

5. In one company, for example, whenever market information indicates that current inspection procedures are inappropriate, the quality assurance department calls a meeting, attended by members of the quality assurance, design and development, technical, and inspection departments, and discusses the revision of these methods. This meeting determines the establishment, revision, and abolition of inspection procedures. Actions decided by the meeting take effect when they are authorized by the chief executive officer.

(See Unit 19 for more detailed guidelines on after-sales services.)
DISCUSSION

The following questions ask you to think about how the ideas in the text could be applied in your company. Some of the ideas may not be relevant to you. Concentrate on those that are relevant. Keep notes of your conclusions - you will need them to prepare your Action Plan afterwards. Where appropriate ask yourself the RADAR questions: 

Note: Always include in your discussion any examples referred to in the text, if you feel these are relevant to your company. 

a. Does your company seek market feedback that it can use to improve its products, and its inspection methods? If so, how successful is it? If not what concrete benefits do you think such feedback would bring?

b. Parag. 2 presents market research procedures. Apply the RADAR questions to introducing these in your company.

c. Parags. 3, 4 and 5: Apply the RADAR questions to these proposals for applying the information acquired through market research.

ACTION PLAN

Take the ideas you have found useful in the text, and in your discussion, and present them in a well-structured plan for introducing improvements in your company. You might like to use the 6-Point Structure. Alternatively, you may include these ideas in one action plan after you have discussed several texts.

Test
Answer these questions using only information given in the text. For each question one, two or all three answers may be correct. Tick the answer or answers you think are correct for each question. Each question carries 3 points – you get one point for each correct answer that you tick, and one point for each wrong answer that you do not tick.

15.1 Decide which feature of a product to inspect
1 To prepare for the inspection of a product, identify the quality characteristics that ……………… want(s).

a. The marketing department.

b. Customers.

c. The design department.

2 If too many inspection items are selected 

a. Inspection costs will rise.

b. More mistakes will be made.

c. Inspectors will not be able to stay on schedule.

15.2 Establish inspection standards
3 How many types of inspection are there?

a. Two

b. Three

c. Four
4 Which two types of inspection sometimes overlap? 

a. Acceptance and delivery.

b. Acceptance and final.

c. Delivery and final.

5 If acceptance inspections are carried out without testing 

a. Inspection certificates issued by third parties may be used as substitutes.

b. Data is collected during the manufacturing processes.

c. Boundary samples are used.

6 Revise existing standards immediately 

a. If defective products are found.

b. If the standards are found to be different from what customers want.

c. If inspections have to be carried out on different sites.

15.3 Establish specific inspection standards.
7 Standards for the preparation of standards should specify: 

a. The meanings of terms.

b. Other standards referred to in the standard.

c. Inspection methods.

8 Standards for the preparation of standards should be authorised by

a. The standards examination committee.

b. The manufacturing plant director.

c. The person in charge of inspections.

9 Since little past quality-related information is available for new and modified products

a. They cannot be inspected.

b. They should be inspected by an external agency.

c. Their external appearance should be carefully inspected.

15.4 Select, train and monitor inspectors

10 The qualifications required for inspectors should include 

a. Completed a natural science or engineering course at a vocational training school or university.

b. Been authorised by directors of business facilities.

c. Worked as an inspection assistant for one year or longer.

11 Periodic inspections include 

a. Inspection of documents.

b. One-site inspection of operations.

c. Inspection of sites.

12 A curriculum for new inspectors should include

a. Methods for operating measuring devices.

b. Methods for judging if units can be accepted.

c. Data processing methods.

13 Present inspectors should receive periodic training

a. When new methods are introduced.

b. For the first four years that they are working.

c. Throughout their working lives.

15.5 Use boundary samples for sensory inspections

14 Boundary samples are used to inspect units that

a. Are not easy to inspect.

b. Have limited quality characteristics.

c. Have to be inspected physically.

15 To establish regulations for boundary samples

a. Set maximum and minimum limits for acceptable and unacceptable units.

b. Set the periods of validity for any boundary samples that can change over extended periods of time.

c. Prescribe methods for storing boundary samples.

16 Inspectors who carry out sensory inspections need periodic training at least once

a. Every three months.

b. Every six methods.

c. Every year.

17 Experienced inspectors should use boundary samples to attune their senses

a. Once a day.

b. Once a week.

c. Before conducting inspections.

15.6 Deal with defective products; make use of defect data 
18 The things that can go wrong when products are found to be defective are 

a. They will be sent back to the manufacturing process.

b. They will be mixed up with products that have been accepted.

c. They will be returned for further inspection without having been repaired.

19 To ensure that defective products are properly dealt with, carry out the following procedures:

a. With unaccepted lots, remove the defective units and re-inspect the lots as if for the first time.

b. Send all defective units to be repaired.

c. Inspect all the units that have been repaired.

20 To implement a system to deal with product types that are often found to be defective the quality assurance department 

a. Analyses the inspection results.

b. Sets targets for reducing the number of defects that appear in inspections.

c. Forms improvement teams.

21 To implement such a system, the manufacturing department 

a. Analyses inspection results.

b. Reports the results of improvement to the inspection department.

c. Sets targets for reducing the number of defects that appear in inspections.

15.7 Keep inspection records 

22 The results of inspections should be recorded 

a. For each manufacturing process.

b. According to inspection types.

c. At regular intervals

23 The records of inspections should show 

a. The size of a lot.

b. The defect ratio.

c. The period that the records are to be stored.

24 Records of measures taken against defective items should include 

a. Specifics of defects

b. Times and dates of countermeasures.

c. Storage conditions of defective products.
25 Records can be used 

a. To deal with future defects.

b. To show the actions already taken to improve quality.

c. As teaching materials.
26 Records should usually be stored for 
a. 1 to 2 years.

b. 3 to 5 years.

c. 6 to 8 years.

15.8 Deal with after-sales product problems

27 To know immediately if any of its products are found to be defective after they enter the market

a. After-sales feedback information is sent to the quality assurance department.

b. The quality assurance analyses this information and passes its findings to the design and production departments.

c. The design and production departments take appropriate countermeasures.

15.9 Use market research to improve your inspections 

28 The market research procedures to be introduced should include

a. Decide on your research objectives.

b. Decide which markets to research.

c. Prepare a sales plan.

29 The department that has a central role in ensuring that inspection procedures are in line with what customers want is: 

a. The marketing department.

b. The quality assurance department.

c. The design department.

30 The forms used to report market feedback should include

a. Inspection results.

b. Reports on processed complaints.

c. Proposed new product designs.
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Date/ month/ year			 Prepared by:	Individual responsible for the record





Records of measures against defective units





Specific defects: Measurements of an important section of part A did not conform to standards: reprocessing was necessary.





Reason for taking countermeasures (date/ month/ year): Measurements of part A deviated from the standards at ratios in excess of 5% for two months in a row. To correct this situation, the section chief instructed subordinates to undertake improvement measures (date/ month/year).





Cause of the defects: The part was fixed in an unstable manner.





Contents of countermeasures: The number of nailing positions during machine processing was increased from two to three. 





Confirmed effects of the countermeasures: The average ratio of defective units dropped to 0.2% two weeks after implementation of the countermeasure.





Revision of standards: The corresponding section of the written operational standard was revised to stipulate three nailing positions, and this revision was made known to all operators.

















Date/ month/ year


Market data report form





Addressed to: Business department manager


Prepared by: X (name of the individual in charge) Y section of Z department.





1. Information number and its outline (information number 98): 


We have received eight complaints from users that the print for the written operating instructions included with our products is difficult to read.





2. Contents of information (provide detailed explanations when systems are changed). 


After a series of studies, the quality assurance section took the following actions:


Itemise explanations.


Enlarge print by one point.


Add a section entitled "Confirmation of Written Operating Instructions" to the final inspection items.





3. Effectiveness of the actions


Five users selected for monitoring studies reported substantial improvement.





4. Other items


We are confident we have made the operational instructions easier to understand, based on comparisons with examples from various other companies.
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