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Foreword

ISO (the International Organization for Standardization)is

a worldwide

federation of national standards bodies (ISO member bodi
of preparing International Standards is normally carried o

bs). The work
through ISO

technical committees. Each member body intérested in [a subject for

u
which a technical committee has been established has t?[

represented on that committee. International organizations,
and non-governmental, in liaison with }SQ, also take part in
collaborates closely with the International Electrotechnica
(IEC) on all matters of electrotechnical standardization.

Draft International Standardscadopted by the technical ca
circulated to the member bédi€s for voting. Publication as a
Standard requires approval by at least 75 % of the member
a vote.

International Standard ISO 9004-3 was prepared by Technic
ISO/TC 176, Quality management and quality assurance, S
SC 2, Qualitysystems.

ISO 9004 (consists of the following parts, under the gener
managément and quality system elements:

— Part 1: Guidelines

Part 2: Guidelines for services

Part 3: Guidelines for processed materials

Part 4: Guidelines for quality improvement

Part 5: Guidelines for quality plans

Part 6: Guide to quality assurance for project manage

Part 7: Guidelines for configuration management

e right to be
governmental
the work. ISO
Commission

mmittees are
" International
bodies casting

al Committee
Lb-Committee

Al title Quality
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Fart 1 1S a revision o1 15U JUU4T 1Yo/,

Annex A of this part of ISO 9004 is for information only.
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0.1 General

A primary comcern of any company or organization should be the quality

of its product

In order to be

a) meetaw

b)

c)

d) combplvy w
! comply w

e) are made

f)

0.2 Organ

In order to m

a way that th

quality of its
should be or

satisfy cus

comply wi

are provid

5 and services.

successful, a company should offer products or services that
¢ll-defined need, use or purpose;
tomers' expectations;

th applicable standards and specifications;

ith statutory (and other) requirements of society;

v

hvailable — at competitive prices;

bd at a cost which will yield a profit.

zational goals

bet its objectives, the company shodld organize itself in such
e technical, administrative and.human factors affecting the
broducts and services will e under control. All such control

lented towards the reduction, elimination and, most import-

antly, preveniion of quality deficiencies.

With process

cern.

A quality sys
of accomplis

ed materials, control-of the process itself is of primary con-

em should'be developed and implemented for the purpose
ing the Objectives set out in a company's quality policies.

Each element (or requirement) in a quality system will vary in importance
from one tydeCof ‘activity to another and from one product or service to

another.

In order to achieve maximum effectiveness and to satisfy customer ex-

pectations, it
of activity an

is essential that the quality system be appropriate to the type
d to the process, product or service being offered.

0.3 Meeting company/customer needs

A quality system has two inter-related aspects.
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a)

b)

ISO 9004-3:1993(E)

The company's needs and interests

For the company, there is a business need to attain and to maintain the
desired quality at an optimum cost; the fulfilment of this quality aspect
is related to the planned and efficient utilization of the technological,
human and material resources available to the company.

The customer's needs and expectations

For the customer, there is a need for confidence in the

ability of the

company to deliver the desired quality as well as the consistent main-

tenance of that quality.

Each of the above aspects of a quality system requires objéctive evidence
in the form of information and data concerning the dquality
and the quality of the company's products.

0.4 Risks, costs and benefits

of the system

Risk, cost and benefit considerations/have great importance for both

company and customer. These considerations are inherg

nt aspects of

most products and services. The¢possible effects and ramifications of
these considerations are given as follows.

a)

b)

c)

Risk considerations

For the company: Consideration has to be given to 0

deficient products orservices which lead to loss of imag

loss of market,.complaints, claims, liability, safety, waste

financial resources.

For the_customer: Consideration has to be given to

sks related to
B or reputation,
of human and

risks such as

those pertaining to the health and safety of people, dissatisfaction with

goods-and services, availability, marketing claims and
dence.

Cost considerations

For the company: Consideration has to be given to

loss of confi-

costs due to

marketing and design deficiencies, including unsatisfagtory materials,

rework, repair, replacement, reprocessing, loss of prod
ties and field repair.

For the customer: Consideration has to be given to saf
cost, operating, maintenance, downtime and repair cost
disposal costs.

Benefit considerations

iction, warran-

bty, acquisition
5, and possible

Fo_r. the company: Consideration has to be given to increased profit-

re.

For the customer: Consideration has to be given to reduced costs,
improved fitness for use, increased satisfaction and growth in confi-

dence.

0.5 Conclusions

An effective quality system should be designed to satisfy customer needs
and expectations while serving to protect the company's interests. A
well-structured quality system is a valuable management resource in the
optimization and control of quality in relation to risk, cost and benefit con-
siderations.
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Quality management and quality system elements —

1 Sdope

This part of ISO 9004 gives guidance on the appli-
cation of quality management to processed materials.

The sglection of appropriate elements contained in
of ISO 9004 and the extent to which these
elemernts are adopted and applied by a company de-
pend Upon factors such as the market being served,
the nafure of the product, production processes and
consurher needs.

This pdrt of ISO 9004 is not intended to be used'as a
checklist for compliance with a set of requirements.

2 Neormative references

The fqllowing standards contain provisions which,
reference in this text, -constitute provisions
of this part of ISO 9004. Atithe time of publication, the
editionp indicated were valid. All standards are subject
to revigion, and partiés to agreements based on this
part of ISO 9004 aré-encouraged to investigate the
possibllity of applying the most recent editions of the
standafds indicated below. Members of IEC and ISO
maintajn registers of currently valid International
Standdrds.

3.1 processed ‘materials: Products|(final or inter-
mediate) prepared by transformationg, consisting of
solids, liguids, gases, or combinations [thereof, includ-
ing particulate materials, ingots, filaments or sheet
structures.

NOTE 1 Processed materials are typically delivered in
bulk systems, such as pipelines, drums, bags, tanks, cans
or rolls.

4 Management responsibility

4.1 General

The responsibility for and commitmgnt to a quality
policy belongs to the highest level of management.
Quality management is that aspect|of the overall
management function which determnines and im-
plements quality policy.

4.2 Quality policy

The management of a company shoyld develop and
state its corporate quality policy. This policy should be

consistent with other company policie

5. Management

should take all necessary measures td ensure that its

ISO 8402:—", Quality management and quality as-
surance — Vocabulary.

ISO 9004:1987, Quality management and quality sys-
tem elements — Guidelines.

3 Definitions

For the purposes of this part of ISO 9004, the defi-
nitions given in 1ISO 8402 and ISO 9004 and the fol-
lowing definition apply.

1) To be published. (Revision of ISO 8402:1986)

corporate quality policy 1S understoo

, implemented

and maintained.

4.3 Quality objectives

43.1 For a corporate quality policy, management
should define objectives pertaining to key elements
of quality, such as fitness for use, performance, safety
and reliability. Objectives pertaining to process con-
trol, process capability, process performance, safety
and reliability of the process should also be defined.
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4.3.2 The calculation and evaluation of costs associ-
ated with all quality elements and objectives should
always be an important consideration, with the ob-
jective of minimizing quality losses.

4.3.3 Appropriate levels of management, where
necessary, should define specialized quality objectives
consistent with corporate quality pol|cy as well as
other corporate objectives.

4.4 Quality system

h) process maintenance;

i) inspection, testing and examination;
j) packaging and storage;

k) sales and distribution;

I} customer use;

m) technical assistance;

4.41 Management should develop, establish and
implement a [quality system as the means by which
stated policieg and objectives might be accomplished.

4.4.2 The qliality system should be structured and
adapted to thp company's particular type of business
and should fake into account the appropriate el-
ements outlined in this part of ISO 9004.

4.43 The quality system should function in such a
manner as to|provide proper confidence that

a) the system is well understood and effective;

b) the produfts or services actually do satisfy cus-
tomer explectations;

¢) emphasis |is placed on problem prevention rather
than depehdence on detection after occurrence.

5 Quality|system principles
5.1 Quality system elements

5.1.1 The quality system typically applies to, and
interacts witt|, all activities pertinenit'to the quality of
a product, prpocess or service. lt-involves all phases
from initial iflentification to final satisfaction of re-
quirements ahd customer expectations. These phases
and activities|may include_thée following:

a) marketingland market research;

b) technical fesearch and development;

n) disposal after use.

See figure1 for a schematic represehtation of the
quality system elements.

5.1.2 In the context of interacting activities |within a
company, marketing and design should be|empha-
sized as especially important for

a) determining and defining customer needg, expec-
tations and the product requirements;

b) providing the,concepts (including back-up |data) for
producing ‘a product or service to defined specifi-
cations“at optimum cost.

5.2« Structure of the quality system
5/2.1 General

Management is responsible for establishing the qual-
ity policy and for decisions concerning the initiation,
development, implementation and maintenante of the
quality system.

5.2.2 Quality responsibility and authority]
Activities contributing to quality, either directly or in-
directly, should be identified and documenfed, and
the following actions taken.

a) General and specific responsibilities shou|d be ex-
plicitly defined.

b) Responsibility and authority delegated to|each ac-
tivity contributing to quality should be clearly es-

¢) design/specification engineering and product de-
velopment;

d) procurement;
e) process planning and development;

f) production process measurement, control and ad-
justment;

g) production;

tablished; that authority and responsibility should

be sufficient to attain the assigned quality objec-
tives with the desired efficiency.

c) Interface control and coordination measures be-
tween different activities should be defined.

d) Management may choose to delegate the re-
sponsibility for internal quality assurance and for
external quality assurance where necessary; the
persons so delegated should be independent of
the activities reported on.
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Marketing and
market research

Disposal after use

ISO 9004-3:1993(E)

Design/specification
engineering and product
development

Procurement

Process planning
and development

Customer/

Technical assistance consumer

and maintenance

Installation
and operation

Sales and distribution

e) In ofganizing a well-structured and effective quality
syslem, emphasis should be placed on theridenti-
fication of actual or potential quality proklems and
the [initiation of remedial or preventive-measures.

5.2.3 [Organizational structure

The organizational structure’pertaining to the quality
system should be clearly gstablished within the over-
all marfagement of ancompany. The lines of authority
and copnmunication,should be defined.

5.2.4 |Resources and personnel

Figure 1 —Quality loop

Producer/
supplier

Productioh

Inspection, testing
and examination

Packing and storage

Management should determine the |level of com-
petence, experience and training necegsary to ensure
the capability of personnel. (See clausg 18.)

Management should identify quality fgctors affecting
market position and objectives relativé to new prod-
ucts, processes or services (including new technol-
ogies) in order to allocate company fesources on a
planned and timely basis.

Programmes and schedules covering these resources

and skills should be consistent with the company's
overall objectives.

5.2.5 Operational procedures

Management should provide sufficient and appropri-
ate resources essential to the implementation of
quality policies and the achievement of quality objec-
tives. These resources may include:

a) human resources and specialized skills;

b) design and development equipment;

¢) manufacturing equipment;

d) inspection, test and examination equipment;

e) instrumentation and computer software.

The quality system should be organized in such a way
that adequate and continuous control is exercised
over all activities affecting quality.

It should emphasize preventive actions that avoid oc-
currence of problems, whilst not sacrificing the ability
to respond to and correct failures should they occur.

Operational procedures coordinating different activi-
ties with respect to an effective quality system should
be developed, issued and maintained to implement
corporate quality policies and objectives. These pro-
cedures should lay down the objectives and perform-
ance of the various activities having an impact on
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quality (e.g. design, development, procurement, pro-
duction and sales).

All written procedures should be stated simply, un-
ambiguously and understandably, and should indicate
methods to be used and criteria to be satisfied.

5.3 Documentation of the system

5.3.1 Quality policies and procedures

All the elements, requirements and provisions
adopted by a|company for its quality system should
be documentqd in a systematic and orderly manner in
the form of pritten policies and procedures. Such
documentatioh should ensure a common understand-
ing of quality policies and procedures {i.e. quality
programmes/plans/manuals/records).

i+ +
The quality system should i

for the propgr identification, distribution, collection
and maintengnce of all quality documents and rec-
ords. However, care should be taken to limit docu-
mentation to [the extent pertinent to the application.
(See clause 1]7.)

':T_

5.3.2 Quality manual

5.3.2.1 The typical form of the main document used
in drawing up|and implementing a quality system is a
"Quality Mangpal”.

5.3.2.2 The [primary purpose of a quality mapual*is
to provide ap adequate description of the. quality
management|system while serving as a<permanent
reference in {he implementation and maintenance of
that system.

5.3.2.3 Methods should be established for making
changes, moflifications, revisions or additions to the
contents of a|quality manual.

5.3.2.4 In lgrger companies, the documentation re-
lating to the [quality-management system may take
various formgd, including the following:

Quality plans should define the following:
a) the quality objectives to be attained;

b) the specific allocation of responsibilities and auth-
ority during the different phases of the project;

ny Ly aoco

c) the specific procedures methods and work in-
nhiaA-.

A an
€ appiieq;

d) suitable testing, inspection, examination and audit

—————————————————————————————pregfarrhes—atappropriate—stages—e-g— design,

development),

e) a method for making changes and\modifications
to a quality plan as projects proceed;

A quality plan may form part of a detailed dperating

5.3.4 Qualitycrecords

Quality recerds and charts pertaining to design, in-
spection, testing, survey, audit, review or refated re-
sults~‘are important constituents of a| quality
management system (see 17.2 and 17.3).

5.4 Auditing the quality system

5.4.1 General

All elements, aspects and components pertgining to
a quality system should be internally audted and
evaluated on a regular basis. Audits should be carried
out in order to determine whether various glements
within a quality system are effective in gchieving
stated quality objectives. For this purpose, gn appro-
priate audit plan should be formulated and esfablished
by company management. (For further detgils, see
parts 1, 2 and 3 of ISO 10011.)

a) a corporate quality manual;
b) divisional quality manuals;

c) specialized quality manuals (e.g. design, develop-
ment, procurement, project, work instructions).

5.3.3 Quality plans

For projects relating to new products, services or
processes, management should prepare, as appropri-
ate, written quality plans consistent with all other re-
quirements of a company's quality management
system.

5.4.2 Auditplan

The format of the audit plan should cover the follow-
ing points:

a) specific activities and areas to be audited;

b) qualifications of personnel carrying out the audits;

c) the basis for carrying out the audits (e.g. organiz-
ational changes, reported deficiencies, routine

checks and surveys);

d) procedures for reporting audit findings, con-
clusions and recommendations.
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5.4.3 Carrying out the audit

Objective evaluations of quality system elements by
competent personnel may include the following ac-
tivities or areas:

a) organizational structures;

b) administrative and operational procedures;

¢) personnel, equipment and material resources;

ISO 9004-3:1993(E)

c) considerations for up-dating the quality system in
relation to changes brought about by new tech-

nologies, quality concepts, market
social or environmental conditions.

strategies, and

Findings, conclusions and recommendations reached

as a result of review and evaluation
mitted in documentary form for nece
company management.

should be sub-
ssary action by

d) work areas, operations and processes;

e) itemps being produced (to establish conformance
to standards and specifications);

f) documentation, reports and record-keeping.

5.4.4 |Reporting and follow-up of audit findings

Audit findings, conclusions and recommendations
should|be submitted in documentary form for con-
sideratjon by appropriate members of company man-
agemept.

The following items should be covered in the reports
ing and follow-up of audit findings:

a) spegific examples of non-compliance \lor de-
ficigncies should be documented in the‘audit re-

6 Economics — Quality-relat
considerations

6.1 General

ed cost

The impact of quality upon the profitfand-loss state-

ment can be highly-sjgnificant, particu

arly in the long

term. It is, therefore; important that the effectiveness

of a quality system be measured in

a businesslike

manner. The(main objective of qualityl cost reporting
is to provide means for evaluating effectiveness and
establishing the basis for internal improvement pro-

grammes.

6.2 Selecting appropriate elemeénts

A portion of total business costs is
meeting the quality objectives. In pra
bination of selected elements from
total costs can provide the necessary
marshalling efforts towards achieving

is now common practice to identify

“quality costs”. Both the costs of ac

earmarked for
ctice, the com-
this portion of
information for
guality goals. It
and measure
ivities directed

at achieving appropriate quality and the|resultant costs

from inadequate control should be ide

6.3 Types of quality-related costs

6.3.1 General

Quality costs can be broadly divided
quality costs (see 6.3.2) and external
ity costs (see 6.3.3).

htified.

into operating
hssurance qual-

for independent review and evaluation of the quality
system. Such reviews should be carried out by ap-
propriate members of company management or by
competent independent personnel, as decided on by
company management.

Reviews should consist of well-structured and com-
prehensive evaluations which include:

a) findings of audits centred on various elements of
the quality system (see 5.4.3);

b) the overall effectiveness of the quality system in
achieving stated quality objectives;

6.3.2 Operating quality costs

Operating quality costs are those costs incurred by a
business in order to attain and ensure specified quality

levels. These include the following.

a) Prevention and appraisal costs (or invest-

ments)

— prevention: costs of efforts to prevent failures;

— appraisal: costs of testing,

inspection and

examination to assess whether the specified

quality is being maintained;
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b) Failure costs (or losses)

— internal failure: costs resulting from a product
or service failing to meet the quality require-
ments prior to delivery (e.g. re-performing of
service, reprocessing, rework, retest, scrap,
low vyields);

— external failure: costs resulting from a product
or service failing to meet the quality require-
ments after delivery (e.g. product service, war-
ranties _and returns direct costs and

7.2 Product brief

The marketing function should provide the company
with a formal statement or outline of product require-
ments (e.g. a product brief). The product brief trans-
lates customer requirements and expectations into a
preliminary set of specifications as the basis for sub-
sequent design/development work. (See note2.)
Among the elements that may be included in the
product brief are the following requirements:

strength,

allowar]ces, product recall costs, liability costs).

6.3.3 Externlal assurance quality costs

External assufance quality costs are those costs re-
lating to the demonstration and proof required as ob-
jective evidemce by customers, including particular
and additional quality assurance provisions, pro-
cedures, data|] demonstration tests and assessments
(e.g. the cost|of testing for specific safety character-
istics by recognized independent testing bodies).

6.4 Management visibility

Quality costs| should be regularly reported to and
monitored by| management and be related to other
cost (ratio) measures, such as sales, turnover or
added value, $0 as to

a) evaluate the adequacy and effectiveness of the
quality mapagement system;

b) identify additional areas requiring attention;

¢) establish quality and cost objectives.

7 Quality|in marketing

7.1 Marketing requirements

The marketing function should take the lead in estab-
lishing quality] requirements for the product. It should

durability, corrosion resistance, thermalrresistance
and workability, as well as other -mepsurable
properties of the process output;

b) sensory characteristics (e.g. Visual, tastg, touch,
smell);

c) safety and environmerit considerations;
d) applicable standards and statutory regulations;
e) packaging, transportation, handling or storpge;
f) quality assurance/verification.

NOTE 2
cludes

The use of the term “design/development” in-

& development of product designs that meet pustomer
requirements (development of new products or en-
hancement of existing products);

— development of a process design that meet$ product
requirements.

7.3 Customer feedback information

The marketing function should establish an infor-
mation monitoring and feedback system on a con-
tinuous basis. All information pertinent to the quality
of a product or service should be analysed, |collated,
interpreted and communicated in accordance with
defined procedures. Such information will help to de-
termine the nature and extent of product of service
problems in relation to customer experience and ex-

pectations. In addition, feedback informatjon may
provide clues to possible design changes as well as

a) determine the need for a product or service;

b) accurately define the market demand and sector,
since doing so is important in determining the
grade, quality, quantity, price and timing estimates
for the product or service;

c) accurately determine customer requirements by a
review of contract or market needs; actions in-
clude an assessment of any unstated expectations
or biases held by customers;

d) communicate all customer requirements clearly
and accurately within the company.

appropriate management actign. (See also 8.8, 8.9
and 16.3.)

7.4 Joint development

In developing new products and materials, the quality
requirements submitted in advance by users are fre-
qguently shown qualitatively rather than specified ac-
curately and quantitatively. In such cases, joint
development may be carried out in collaboration with
customers to clarify the requirements by iterating the
process of shipment of samples, trial use and evalu-
ation.
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8 Quality in specification and
design/development

8.1 Contribution of specification and design
to quality

The specification and design/development function
should provide for the translation of customer needs
from the product brief into technical specifications for
materlals products and processes. Thls should result

cess sf ecification should be such that the material is

curemgnt, the execution of work and verification of
conforqnance of products and processes.:t0specifi-
cation fequirements. Responsibilities apply both in the
proces of research and development and at the
stage ¢f continuous or batch operations.

8.2.3 |Management shouldgestablish time-phased
design{development programmes with checkpoints
appropfiate to the nature“of'the product. The extent
of each phase and the-stages at which evaluations of
the pr¢duct and process will take place may be in
general as follows;-"although they depend on the
product's application, its design complexity, the ex-

ISO 9004-3:1993(E)

8.2.4 In addition to customer needs, due consider-
ation should be given to the requirements relating to
safety, product liability, environmental and other
regulations, including items in the company's quality
policy which may go beyond existing statutory re-
guirements.

8.2.5 The quality aspects of the design/development
should be unambiguous and adequately define
characteristics important to quality, such as the ac-
ceptance and rejection cnterua Both fitness for pur-

considered. Product definition may. idclude process
capability, durability, reliability, pfocegsability, hom-
ogeneity, impurities, foreign substances, changes in
quality over time, deterioration, | safety and
disposability.

8.2.6 At the time of(eéstablishment and modification
of the process, experiments should b¢ performed in
order to understand the technical condition of the new
or modified précess related to the quallty of products.
Attention should be paid to the necessary mainten-
ance programme for the process, ingluding the re-
moval©f ‘deficiencies found, and also [to establishing
future.maintenance needs.

83 Product testing and measurement

The methods of measurement and test, and the ac-
ceptance criteria applied to evaluate the product and
processes during both the design and production
phases, should be specified. Parameters should in-
clude the following:

a) performance target values, tolerapces and attri-
bute features;

b) method of sampling and preparatiop of samples;
c) method of measurement and analykis;
d) acceptance and rejection criteria;

e) requirements for test and measurement accuracy.

8.4 Process and product design|qualification
and validation

a) research and development at a laboratory stage;

b) trial at the plant to assure that the pilot plant out-
put can be scaled-up to predict the commercial
plant output;

c) tentative use by a customer or in the market;

d) initial production at a commercial plant;

e) mass production;

f) design of monitoring and process control systems.

The design process should provide periodic evaluation
of the design at significant stages. Evaluation should
include trial samples from pilot plant and commercial
plant. Such evaluation can take the form of analytical
methods, such as Fault Modes and Effect Analysis
(FMEA), Fault Tree Analysis (FTA) or risk assessment,
as well as inspection or test of prototype and/or actual
production samples. The amount and degree of test-
ing should be related to the risks identified in the de-
sign plan (see 8.2). Independent evaluation may be
employed, as appropriate, to verify original calcu-
lations, provide alternative calculations or perform
tests. Adequate numbers of samples should be
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examined by tests and/or inspection to provide ad-
equate statistical confidence in the results. The tests
should include the following activities:

a) validation of performance, durability, safety, re-
liability and maintainability under expected storage
and operational conditions;

b) verification that all design features are as intended
and that all authorized design changes have been
accomplished and recorded;

5)
6)

7)

8)

considerations of unintended uses and mis-
uses;

safety and environmental compatibility;
compliance with regulatory requirements, na-
tional and international standards and corporate
practices;

comparisons with competitive products;

comparison with similar products_especially

c) validation qf computer systems and software.

The results all tests and evaluations should be
documented regularly throughout the qualification test
cycle. Review of test results should include defect
and failure anglysis.

8.5 Review in design/development

8.5.1 General

At the conclusion of each phase of design/develop-
ment, a formal, documented, systematic and critical
review of the| design/development results should be
conducted. THis review should include those aspects
concerning the quality of product and manufacturing
processes involved. The design/development review
should identify and anticipate problem areas and in-
adequacies, apd initiate corrective actions to ensure
that the final [design and supporting data meet cus=
tomer requirements.

8.5.2 Eleme
reviews

ts of process and product.design

Review teams should be set up-with all relevant
functions/discjplines represented.ifi order to have the
totality of the design/development evaluated. Inas-
much as the|design of the-process is of particular
importance in[the manufacture of processed material,
product reqyirementsivand process requirements
should be cofsideredat the same time. As appropri-
ate to the dedign/development phase and product, the
following elements outlined below should be con-

b)

c)

analysis of internal and external problem his-
tory to avoid repeating problems.

Items pertaining to product specification and

service requirements:

1)

2)

3)
4)

5)
6)

7)
8)

reliability, serviceabilityyand maintainability re-
quirements;

permissible tolerances and comparispn with
process capability;

product ‘acceptance/rejection criteria;

handling, package, transportation,
needs, shelf-life and disposability;

storage

benign failure characteristics;

aesthetic specifications, such as surface as-
pects and impurity criteria;

limits on foreign substances;

labelling, warnings, identification, trgceability
requirements and user instructions.

Items pertaining to process specificatipns and

service requirements:

1)

2)

producibility of the design, including special
process needs, mechanization, automdtion, as-
sembly and installation of components

capability to inspect and test the design, in-

cluding special inspection and test|require-
ments;

sidered.

a) ltems pertaining to customer needs and satis-
faction:

1) comparison of customer needs expressed in
the product brief with technical specifications
for materials, products and processes;

2) validation of the process and product design
through small-scale trial and sample tests;

3) durability and effectiveness of the product un-
der expected conditions of processing and use;

specification of materials, components and
sub-assemblies, including approved supplies
and suppliers as well as availability;

packaging, handling, storage and shelf-life re-
guirements, especially safety and environ-
mental factors relating to incoming and
outgoing items;

quality characteristics affected by scaling-up of
the process from the trial plant in a small size
to the mass-production plant in a large size;
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6) identification and control of the process par-
ameters affecting the quality of products;

7) identification and control of the external el-
ements such as impurities which affect quality;

8) grasp and sufficiency of process capability to
meet the required tolerance;

9) such analyses as FMEA and FTA for the
manufacturing processes and facilities;

ISO 9004-3:1993(E)

Depending upon the type of product, the review may
cover the following points:

a) availability and adequacy of documented pro-
cedures for handling, transportation, storage and
distribution;

b) existence of an adequate distribution and cus-
tomer service organization;

¢) training of field personnel,

10) dase of operation, control and maintenance;
11) matters relating to trial runs;
12) gducation and training in advance, with the aim

f ensuring the manufacturing and servicing
attivities;

o]

13) gvaluation of manufacturing costs.

8.5.3 Design verification

Design Verification may be undertaken independently
or in support of design reviews by applying the fol-
lowing methods:

a) alterpative calculations, made to verify the cor-
rectrjess of the original calculations and analyses;

b) testihg (e.g. by model or prototype test); if (this
method is adopted, the test programmes\should
be clearly defined and the results documented;

¢) independent verification, to verify the-correctness
of the original calculations and/or other design ac-
tivities.

8.6 Approval for commercial production

Development process—feview concerning the prod-
uct's gtality and-ndanufacturing process should be
approprijately documented in product specification and
manufagturing,engineering standards. The total docu-
ment package' that defines the product quality and the
manufagtiring methods should require approval at

d) field trials;

e) certification of the satisfactony c¢ompgletion of qual-
ification tests;

f) physical inspection ofi\early production units and
their packaging andlabelling;

g) evidence of process capability to |meet specifi-
cation on preduction equipment.

8.8 Change control of product and process
specification

Thévquality system should provide a |procedure for
controlling the release, change and use [of documents

that define the specification of prod

icts and pro-

cesses, and for authorizing the necessgry work to be
performed to implement changes that may affect the

product or process during its entire
procedures should provide for various
provals, specified points and times for

ife-cycle. The
necessary ap-
implementing

changes, removing obsolete drawings and specifi-
cations from work areas, and verificatio¥ that changes

are made at the appointed times an
control process is referred to as “ch

places. This
nge control”.

These procedures should handle emerdency changes
necessary to prevent production of nonconforming
product. Consideration should be given to instituting

formal specification and process revi

ews and vali-

dation testing when the magnitude, complexity or risk

associated with the change warrant su¢h actions.

8.9 Requalification of product and process
specifications

appropriate levels of management affected by or
contributing to the product.

“Approval” also signifies that the new product can be
manufactured using the planned process. This “ap-
proval” constitutes the production release and signi-
fies concurrence that the design can be realized.

8.7 Market readiness review
The quality system should provide for a review to de-

termine whether production capability and field sup-
port are adequate for the new or redesigned product.

Periodic re-evaluation of a product should be per-
formed in order to ensure that the product and pro-
cess are still valid with respect to all specified
requirements. This should include a review of cus-
tomer needs and technical specifications in the light
of field experiences, field performance surveys, or
new technology and techniques. The review should
also consider process modifications. The quality sys-
tem should ensure that any production and field ex-
perience indicating the need for design change is fed
back for analysis. Care should be taken that design
changes do not cause product quality degradation and
that proposed changes are evaluated for their impact
on all specified product quality characteristics.
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9 Quality in procurement

9.1 General

Purchased raw materials and auxiliary materials such
as water, chemicals and gases can become an in-
gredient of the company's product and can directly
affect the quality of its product. Thorough consider-
ation should be given to the process capability of the
manufacturing facnlmes when specnfylng raw and

purchase orders, supplier and purchaser conferences
prior to purchase order release, and other methods
appropriate for the supplies being procured.

Purchasing documents should contain data clearly
describing the product or service ordered. Elements
that may be included are as follows:

a) precise identification of grade;

b) inspection instructions and applicable specifi-
cations;

auxiliary matqriats—Quatityof—services—sueh—as eatk
bration and gpecial processes should also be con-
sidered. The| procurement of purchased supplies
should be planned and controlled. The purchaser
should establish a close working relationship and
feedback system with each supplier. In this way, a
programme of continual quality improvements can be
maintained ahd quality disputes avoided or settled
quickly. This glose working relationship and feedback
system will Henefit both the purchaser and the sup-
plier.

The procurerpent quality programme should include
the following elements as a minimum for both ex-
ternal and internal suppliers:

a) requiremgnts for specification, drawings and pur-
chase orders (see 9.2);

b) selection pf qualified suppliers (see 9.3);
c) agreemert on quality assurance (see 9.4);
d) agreemert on verification methods (see 9.5);

e) provisiong for settlement of quality disputes (see
9.6);

f) receiving |[inspection plans wheh Jappropriate (see
9.7);

g) receiving [controls (see 9:7);

h) receiving|quality records (9.8).

9.2 Requiremen Or-Sp Y.
drawings and purchase orders

The successful procurement of supplies begins with
a clear definition of the requirements. Usually these
requirements are contained in the contract specifi-
cations, drawings and purchase orders which are
provided to the supplier.

The procuring activity should develop appropriate
methods to ensure that the requirements for the
supplies are clearly defined, communicated and, most
importantly, are completely understood by the sup-
plier. These methods may include written procedures
for the preparation of specifications, drawings and

10

¢) quality system standard to be applied;

d) requirements for evidence of process control from
the supplier (e.g. control charts);

e) precise descriptions of chemical composftion and
physical properties;

f) packaging, labelling; transportation and | delivery
timing requiremeénts;

g) laboratory”method specifications and analysis in-
structions;

h) advance notification when the supplier| intends
making changes to the material compgsition or
process.

.

These requirements should also apply to ‘linternal”
suppliers. It may be found useful to prepafe formal
supply agreements within a company.

Purchasing documents should be reviewed for accu-
racy and completeness before release.

NOTE 3 When purchasing machinery or equiprpent, con-
sideration should be given to specifying their prog¢ess capa-
bilities.

9.3 Selection of qualified suppliers

Each suppller should have a demonstrated capabi|ity
) require-
ments of the specuflca’uons drawmgs and purchase
order.

The methods of establishing this capability may in-
clude any combination of the following:

a) on-site assessment and evaluation of supplier's
capability and/or quality system;

b) evaluation of product samples;
c) past history with similar supplies;

d) test results of similar supplies;
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e) statistical data relevant to the consistency of the
supplier's process;

f) published experience of other users.

9.4 Agreement on quality assurance

A clear understanding should be developed with the
supplier on quality assurance for which the supplier is
responsible. The assurance to be provided by the
supplier may vary as follows:

ISO 9004-3:1993(E)

9.7 Receiving inspection planning and

controls

Appropriate measures should be esta
sure that supplies which have been

blished to en-
received are

properly controlled. These procedures should include
segregation or other appropriate methods to prevent
unqualified supplies from being inadvertently used.

(See 14.4)

The extent to which receiving inspection will be per-

formed should be carefully planned. T

e level of in-

a) the purchaser relies on the supplier's quality as-
surarce system;

b) the dupplier submits specified inspection/test data
or prpcess control records with shipments;

¢) the dupplier carries out 100 % inspection/tésting;

d) the | supplier carries out lot
inspgction/testing by sampling;

acceptance

e) the dupplier implements a formal quality assurance
system as specified by the purchaser;

f) the qupplier provides nothing — the purchaser re-
lies on receiving inspection or in-house sampling
analysis.

The asdurance provisions should be commensurate
with thp needs of the purchaser's business_@nd
should pvoid unnecessary costs. In certain, cases,
formal quality assurance systems may be.ibvolved
(see ISO 9000, ISO 9001, 1SO 9002 and_1SO 9003).
This may include periodic assessment, of supplier
quality dystem assurance by the purchaser.

9.5 Agreement on verification methods

A clear| agreement sholld" be developed with the
supplier] on the methdds by which conformance to
purchaspr's requirements will be verified. Such
agreements mayalso include the exchange of in-
spection and ¢est” data with the aim of furthering
quality improvements. Reaching agreement can mini-
mize difficulties in the interpretation of requirements

as well bsinspectiontestorsampling-methods-

spection, when inspection is deemgd necessary,
should be selected with overall cdst being borne in

mind.

In addition, when the decision has bpen made to

perform an inspection, it isynecessary
care the characteristics-to-be inspected

o select with

It is also necessany to’ensure, before the supplies ar-
rive, that all the, necéssary sampling too|s and vessels
for samples and“reagents for chemical|analysis, me-

ters, instruments and equipment are

available and

properly-calibrated, together with adequately trained

personneél.

tation is needed for the delivery of purchased prod-

In 80me cases, long-distance or Iong-}ime transpor-

ucts from supplier to purchaser. It is

that the supplier submit samples of

shipped material to the purchaser prior

9.8 Receiving quality records

ecommended
the will-be-
to shipment.

Appropriate receiving quality records should be main-

tained to ensure the availability of his
assess supplier performance and qualit

torical data to
trends.

In addition, it may be useful and, in cerjain instances,
essential to maintain records of lot idéntification for

purposes of traceability.

Retention of samples from each lot forl a defined pe-

riod of time may be found to be advisa

10 Quality in production

ble.

9.6 Provisions for settlement of quality
disputes

Systems and procedures should be established by
which settlement of disputes regarding quality can be
reached with suppliers. Provisions should exist for
dealing with routine and non-routine matters.

A very important aspect of these systems and pro-
cedures is the provision of effective communication
channels between the purchaser and the supplier on
matters affecting quality.

10.1 Planning for controlled production

10.1.1 Planning of production operations should en-
sure that these proceed under controlled conditions
in the specified manner and sequence. Controlled

conditions include appropriate controls

for materials,

production equipment, processes and procedures,
measurements, computer software, personnel, and
associated supplies, utilities and environments.

At the start of production, an early-warning system
should be established to identify obstacles to stable

production.

1
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Production operations should be specified to the
necessary extent by documented work instructions.

Process capability studies should be conducted to
determine the potential effectiveness of a process
(see 10.2). Care should be taken to consider the ef-
fects of auto-correlation? which may be present in
these processes.

Provisions for common practice that apply throughout
the production facility should be similarly documented
and referenced in individual work instructions. These

fications. Operations associated with product or
process characteristics that can have a significant ef-
fect on product quality should be identified. Appropri-
ate control should be established to ensure that these
characteristics remain within specification or that ap-
propriate modifications or changes are made.

Verification of production processes should include
material, equipment, measurement of product and
process characteristics, computer system and soft-
ware, procedures and personnel.

instructions $hould describe the criteria for determin-
ing satisfactpry work completion and conformity to
specification$ and standards of good workmanship.
Workmanship standards should be defined to the
necessary extent by written standards, photographs
and/or physig¢al sampies.

10.1.2 Verification of the quality status of a product,
process, soffware, material or environment should be
considered gt important points in the production se-
quence to mjnimize effects of errors and to maximize
yields. By their nature, processed (bulk) materials
manufacturefl by continuous processes may be diffi-
cult to sample. This situation increases the import-
ance of the {ise of statistical sampling and evaluation
procedures |with processed materials. The use of
control charts and statistical sampling procedures and
plans are examples of techniques employed to facili-
tate productfon/process control (see also 12.2).

10.1.3 \Verifications at each stage should relate . di-
rectly to fimished product specifications or toCan

internal reqdirement, as appropriate. If verification of

characteristi

ts of the process itself is not physically

or economidally practical or feasible, then-verification
of the product should be utilized. In(all cases, re-
lationships Hetween in-process contrels, their specifi-
cations and| final product specifications should be

developed,

communicated to.“production and in-

spection pefsonnel, and documented.

10.1.4 All in-process_and final inspections should be
planned angl specified.” Documented test and in-
spection prqcedures. should be maintained, including
the specific|egtipment to perform such checks and
tests, as well-@s the specified requirement(s) and/or

10.3 Supplies, utilities and environments

Where they are important to quality~charagteristics,
auxiliary materials and utilities (such ‘as water, com-
pressed air, electric power, fuelsyand chemitals used
for processing) should be (controlled and verified
periodically to ensure uniformity of effect on the pro-
cess. These types of supplies may be important when
they can infiltrate the-product. Where a pfroduction
environment (such-‘as temperature, humjdity and
cleanliness) is important to product quality,|appropri-
ate limits should be specified, controlled and verified.
Environmental ‘and process conditions that| can ma-
terially affect the product quality during processing
should be“recorded at regular intervals and [produced
as evidence of product quality assurance.

11 Control of production

11.1 General

The quality loop (figure 1) involves the contrl of qual-
ity in a manufacturing cycle. (See also 5.1 in Which the
interaction of various quality system functiops is out-
lined.)

11.2 Material control and traceability

All materials should conform to appropriate specifi-
cations and quality standards before being introduced
into production. However, in determining the amount
of test and/or inspection necessary, consideration
should be given to cost impact and the gffect that
substandard material quality will have on groduction
flow (see clause 9). Materials should be appropriately

workmanship standard(s) for each quality character-
istic to be checked.

10.1.5 Efforts to develop new methods for improv-
ing production quality and process capability should
be encouraged.

10.2 Process capability

Production processes should be verified as being ca-
pable of producing in accordance with product speci-

stored, segregated, handled and protected during
production to maintain their suitability. Special con-
sideration should be given to shelf-life and deterio-
ration control. Where in-plant traceability of material
is important to quality, appropriate identification
should be maintained throughout the production pro-
cess to ensure traceability to original material identifi-
cation and quality status (see 11.7 and 16.1.3).
Material control and traceability may present specific
problems where continuous processes are involved.
It is common to depend on real-time analysis for such
processes.

2) The internal correlation between members of a series of observations ordered in time or space.

12
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11.3 Equipment control and maintenance

All production equipment and process instrumentation
should be tested for bias and precision prior to use.
Special attention should be paid to computers used in
controlling processes, and especially the maintenance
of the related software (see 13.1).

Equipment should be appropriately stored and ad-
equately protected between use, and verified or re-
calibrated at appropriate intervals to ensure its bias
and precjsion

ISO 9004-3:1993(E)

equipment, materials or processes should be docu-
mented. The implementation should be covered by
defined procedures.

Change control is vital, since a change may alter an
unmeasured or unmeasurable characteristic that im-
pacts the customer.

A product should be evaluated after any change to
verify that the change instituted had the desired effect
upon product quality. Any changes in the relationships
between process and product characteristics resulting

A progrgmme of preventive maintenance should be
established to ensure continuing process capability.
Special 4ttention should be given to process charac-
teristics fhat contribute to key product quality charac-
teristics.

11.4 Special processes

Special fonsideration should be given to process
stages 4t which control is particularly important to
product fiuality. More frequent verifications should be
made at[such stages. When verification indicates that
there is p failure to conform to specified or expected
product |or process parameters, action needs to be
taken to|correct the process. This may involve a tem-
porary slispension of the process until the causes are
identified and process controls are modified. Changes
of unit spttings, adjustments to inputs or similar, may,
be requifed, according to a predetermined procedure.
More frgquent verification of special processes should
be madg to keep check on

a) the dccuracy and variability of equipment used to
makg or measure the product, including settings
and 3gdjustments;

b) the dkill, capability and knéwledge of operators to
mee{ quality requirements;

c) verification technjques, including pressure, time,
temgerature, flow, environment and level of

d) certification records maintained for personnel,

from the change should be documentdd and appro-
priately communicated.

11.7 Control of verification statu

For continuous processes,-the verificatjon status of
material needs specialattention. Computerized re-
cording of verification status is frequently necessary.

11.8 Control of nonconforming materials

Provision;y'should be made for the positive identifi-
cation-and control of all nonconforming materials (see
clausg14).

12 Product verification

12.1 Incoming materials

The method used to ensure the quality|of purchased
materials that are received into the production facility
will depend on the importance of the item to quality,
the state of control and information avaifable from the
supplier and the impact on costs (seq clause 9, in
particular subclauses 9.7 and 9.8).

Both bulk and packaged materials shojuld be segre-
gated and/or marked to avoid consumption before
being accepted and to avoid inadverten{ mixing.

Introduction of new bulk materials into[the inventory
of existing materials raises the potential of cross-
contamination (intermixing of materigls). In some

processesandequipmentas-appropriate:

11.5 Documentation

Work instructions, specifications and drawings should
be controlled as specified by the quality system (see
5.3 and 17.2).

11.6 Process change control

Those responsible for authorization of process
changes should be clearly designated and, where
necessary, customer approval should be sought. As
with design changes, all changes to production

cases (e.g. pipeline shipments), raw materials pro-
ceed directly from the supplier's process, without
going into inventory, and are immediately consumed
in the customer's process. In such cases, mutual
confidence to the level discussed in 9.4 a) may be
needed.

12.2 In-process monitoring and control

Inspection or test should be considered at appropriate
points in the process to verify conformity. Location
and frequency will depend on the importance of the
characteristics and ease of verification at the stage of
production. In general, verification should be made as

13
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close as possible to the point of production of the
feature or characteristic.

Many processed-material industries are heavily de-
pendent on real-time automatic controllers. In addi-
tion, many internal recycle loops are under realtime
control. The general aim is to control important pro-
cess parameters to target values and/or within ap-
proved ranges.

Monitoring and control may include the following:

and quantity. Examples include screening (100 %
of materials), lot sampling and continuous sam-
pling.

b) Product quality verification of sample units selec-
ted as representative of completed production lots
may be either continuous or periodic.

It is often difficult to designate or identify precise lots
or batches from a continuous process. Even in the
case of a batch process, the batch identity is often
difficult to maintain due to downstream blending. The

a) the use ¢f sensors, control equipment and oper-
ators for| feedback/feedforward loops (e.g. flow
control);

b) automatig¢ analysis or inspection (e.g. on-line gas
chromatographs and infrared scanners);

c) off-line chemical and physical analyses (e.g. com-
position qf sample);

d) the use |of instrument observations by process
operatorg (e.g. temperature reading);

e) the use qf designated physical inspection stations
within the process (e.g. visual inspection of col-
our).

Outputs fromn these activities may be used to make
manual or afitomatic process adjustments. Statistical
process control tools can be useful with data from
in-process tgsting.

In-process tpsting has assumed a high level of -
portance in|the process industries. Process knowl-
edge is used extensively to predict conformance to
required finjshed product parameters. Nonetheless,
finished-product verification retains important roles

— to confitm predictions based™on process par-
ameters;

— to guide Jonger-term process adjustments;

— to provide the basis, for product acceptance or re-
jection;

— to provide-data for statistical analysis of process

and product‘performance

producer needs to address these issues cargfully, us-
ing process knowledge, to develop approprjate sam-
pling plans that provide assurance of \quality| It is also
desirable to be able to relate product test fesults to
the appropriate upstream process, test results (e.g. log
records and knowledge of pfocess time lags). The
following should be considered when selgcting the
sampling plan:

a) cost of the test;

b) whether theltest is meaningful in relatign to cus-
tomer reguirements;

¢) whether the test is destructive;
d) .process stability;

e) measurement error in proportion to total yariability;
f) time to complete the test;

g) customer or statutory requirements.

Acceptance inspection and product quality auditing
may be used to provide rapid feedback for forrective
action on a product or process. Noncopformities
should be reported and appropriate action taken (see
clauses 14 and 15).

13 Control of measuring and test
equipment

13.1 Measurement control

12.3 Completed-product verification

To augment inspections and tests made during pro-
duction, two forms of final verification of completed
product are available. Either or both of the following
may be used, as appropriate.

a) Acceptance inspections or tests may be used to
ensure that materials or lots produced have met
performance and other quality requirements. Ref-
erence may be made to the purchase order to
verify that product to be shipped agrees in type

14

Sufficient control should be maintained over all
measurement systems used in the development,
manufacture, installation and servicing of a product to
provide confidence in decisions or actions based on
measurement data. Control should be exercised over
gauges, instruments, sensors, special test equipment
and related computer software. In addition, process
instrumentation that can affect the specified charac-
teristics of a product or process should be suitably
controlled (see 11.3). Procedures should be estab-
lished to monitor and maintain the measurement pro-
cess itself under statistical control, including
equipment, procedures and operator skills. Measure-
ment error should be compared with requirements
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and appropriate action taken when precision and/or
bias requirements are not achieved.

Measurement systems are important processes in
themselves. Measurement control is vital since so
much of the available information on raw materials,
process and product is derived from measurements.
Sources of these measurements include instruments
located on or near process equipment, as well as test
equipment in laboratories. (See 1SO 10012 for guid-
ance.)

ISO 9004-3:1993(E)

13.3 Supplier measurement controls

The control of measuring and test equipment and test
methods should extend to all furnishing products and
services.

The application of statistical methods to keep

measurement processes in control should be encour-
aged.

13.4 Corrective action

ComponEnts of both within- and between-laboratory
variation| must be well understood and estimated in
evaluatirl]g processed materials.

13.2 Hlements of control

Most prpcess-industry tests involve complex equip-
ment aphd procedures. Statistical process control
(SPC) topls may be used to maintain the processes in
statisticgl control. Records are recommended as
documentary evidence of control.

The conf{rol of measuring and test equipment and test
methodg should include the following factors, as ap-
propriatg:

a) correct specification and acquisition, including
, bias, precision, robustness and durability
specified environmental conditions for the

b) initia| calibration prior to first use in order to vali-

c) perigdic recall for adjustment, repair and recali-

and extent of uSe; to maintain the required accu-
racy [n use;

d) documentary evidence covering identification of
instruments, frequency of recalibration, calibration

Where measuring processes are found|to be out of
control or where measuring andtest lequipment is
found to be outside the required-calibration limits,
corrective action is necessary.Evaluatipn should be
made to determine the effects on cgmpleted pro-
cessed material and to what extent repfocessing, re-
testing, recalibration, 6rFycomplete rejection may be
necessary.

Review of statistical control records is ¢ften a useful
step in identifying the corrective actiops needed. If
the statistical records show the measurement pro-
cess tocbe-out of control, the user should look for a
root cause, rather than recalibrating.

13,5 Outside testing

Processed-materials testing is generally integrated
into the process. Where outside testing| organizations
are needed to avoid costly duplication or additional
investment, the recommendations givep in 13.2 and
13.4 should still be followed.

14 Nonconformity

14.1 General

The steps outlined in 14.2 to 14.7 should be taken as
soon as indications occur that materials, components
or completed product do not or may jnot meet the
specified requirements.

14.2 Identification

status, and procedures for recall, handling and
storage, adjustment, maintenance, repair, cali-
bration, installation and use;

e) traceability to reference standards of known accu-
racy and stability, preferably to national or inter-
national standards or, in industries or products
where such do not exist, to specially developed
criteria; traceability to national and international
primary reference standards is often difficult due
to the nature of the materials involved; industry
often uses secondary reference materials and
statistical methods to validate part of a given
measurement process.

Products suspected of being nonconforming should
be immediately identified and the occurrence(s) re-
corded. Whenever possible, provision should be made
as necessary to examine previous productions lots.

Circumstances may arise when, due to the complexity
of the required storage conditions (e.g. extremes of
temperature or pressure or corrosive nature of the
product), it is not possible directly to mark the non-
conforming product. In such cases, documented or
computer-based control systems are acceptable for
identification purposes, provided the system is de-
signed for the prevention of inadvertent use or ship-
ment (i.e. a low-customer-risk segregation system).
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14.3 Segregation

Wherever possible, the nonconforming products
should be segregated from the conforming product

and adequately identified to prevent further use of
them until the appropriate disposition is decided.
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In the case of materials or products that have im-
mediate delivery (e.g. electricity, drinkable water, gas,

etc.) where it |s not possible to prevent the dehvery
of nonconforming product to the customer, the sup-

plier should 'ﬁmnusb_mﬂgaum_mmmm_m-_uwnme
duce problems incurred by the customer. The plans

should identify the personnel to perform the re-
quested actiyities.

14.4 Revipw

Nonconformjng products should be subjected to re-
view by designated persons to determine whether
they can be [used as they are or whether they should
be reworked, reclassified or scrapped. Persons carry-
ing out the feview should be competent to evaluate
the effects |of nonconformity on interchangeability,
further procgssing, performance, reliability, safety and
aesthetics. (See 9.7 and 11.8.)

14.5 Disposition

Disposal of ponconforming products should be taken
as soon as |practicable in accordance with decisions
made following the recommendations given in\14.4.
Decisions fo accept nonconforming materials or
products should be accompanied by “authorized
concessiond/waivers, with appropriaté \precautions,
but such pgractices should be mifimized by pre-
vention. (Seg 15.8.)

Some noncpnforming produets yay be blended with
conforming | product, undér) controlled procedures
which ensdre that the<resulting mixture is in full
compliance |with spegified requirements.

The acceptgnce af.nonconforming finished product by
concession,| where one or more parameters are out-
side agreeq specification, should involve the agree-

14.7 Prevention of recurrence

Appropriate steps should be taken to prevent the re-
currence of nonconformity (see 15.5 and 15.6).
Measures necessary for the early warning of out-of-
control operating conditions of the production process
should be identified and implemented in order to pre-

vent the delivery of nonconforming products. Con-
sideration should be given to establishing a file listing
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nonconformities to he|p identify those problems hav-
ing a common source, in contrast to those that are

15 Corrective action

15.1 General

The impiementation of-corrective action bggins with
the detection of a quality-related problem anfl involves
taking measures to eliminate or minimize the recur-
rence of a problem. Corrective action also in¢ludes the
reworking, recall or scrapping of unsatisfactory prod-
ucts, and-revision of the quality system.

15.2 Assignment of responsibility

The responsibility and authority for institutipg correc-
tive action should be defined as part of the quality
system. The coordination, recording and monitoring
of corrective action related to all aspects pf the or-
ganization or a particular product should be assigned
to a particular function within the organizgtion. Re-
sponsibility and authority for the implementation of
emergency plans should be identified in thpse cases
where products for immediate delivery are goncerned.

However, the analysis and execution may| involve a
variety of functions, such as sales, desigh/develop-
ment, purchasing, production engineering, production
and quality control.

15.3 _Evaluation of importance |

ment of the customer.

14.6 Documentation

The steps for dealing with nonconforming products
should be set out in documented procedures with
examples of the format of markers, forms and reports
(see 17.2).

Abnormal operation of the production process should

be recorded even if it is not expected to affect the
final quality of the product.
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The significance of a problem affecting quality should
be evaluated in terms of its potential impact on such
aspects as production costs, quality costs, perform-
ance, reliability, safety and customer satisfaction.

15.4 Investigation of possible causes

The relationship between cause and effect should be
determined, with all potential causes considered. Im-
portant variables affecting the capability of the pro-
cess to meet required standards should be identified.
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