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Foreword

ISO (the International Organization for Standardization) is a worldwide federation of national standards bodies (1ISO
member bodies). The work of preparing International Standards is normally camied out through ISO technical
committees. Each member body interested in a subject for which a technical committee has been established has
the right to be represented on that committee. international organizations, governmental and non-govemnmental, in
liaison with 1SO, also take part in the work. ISO collaborates closely with the International Electrotechnical
Commission (IEC) on all matters of electrotechnical standardization.

International Standards are drafted in accordance with the rules given in the ISO/IEC Directives, Part 3.

The main task of technical committees is to prepare international Standards. Draft International Standards adopted
by the technical committees are circulated to the member bodies for voting. Publication as an Internationat Standard
requires approval by at least 75 % of the member bodies casting a vote.

In other circumstances, particularly when there is an urgent market requirement for such documents, a technical
committee may decide to publish other types of normative document:

— an |SO Publicly Available Specification {(ISO/PAS) represents an agreement between technical experts in an
180 working group and is accepted for publication if it is approved by more than 50 % of the members of the
parent committee casting a vots;

— an 180 Technical Specification (ISO/TS) represents an agreement between the members of a technical
committee and is accepted for publication if it is approved by 2/3 of the members of the committee casting a
vote.

An ISO/PAS or ISO/TS is reviewed after three years with a view to deciding whether it should be confirmed for a
further three years, revised to become an International Standard, or withdrawn. In the case of a confirmed ISO/PAS
or 1ISO/TS, it is reviewed again after six years at which time it has to be either transposed into an international
Standard or withdrawn.

ISO/TS 16949:2002 was prepared by the International Automotive Task Force (IATF) and Japan Automobile
Manufacturers Association, Inc. (JAMA), with support from 1ISO/TC 176, Quality management and quality assurance.

This second edition of ISO/TS 16949 cancels and replaces the first edition (ISO/TS 16949:1999), which has been
technically revised.

Boxed text is original 1ISO 9001:2000 text. The sector-specific supplemental requirements are outside the boxes.

In this Technical Specification, the word “shall” indicates a requirement. The word “should” indicates a
recommendation. Paragraphs marked “NOTE” are for guidance in understanding or clarifying the associated
requirement.

Where the term “such as” is used, any suggestions given are for guidance only.

Annex A forms a normative part of this Technical Specification.
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Remarks for certification

The certification to this Technical Specification, including customer-specific requirements if any, is recognized by
the customer members of IATF when achieved according to the IATF certification scheme (see the “Rules for

achieving 1ATF recognition”).
Details can be obtained at the addresses of the local oversight bodies of IATF cited below:
Associazione Nazicnale Fra Industrie Automobilistiche (ANFIA)

Web site: www.anfia.it e-mail: anfia@anfia.it
international Automotive Oversight Bureau {IAOB)

Web site: www.iaob.org e-mail: quality@aiag.org
Fédération des Industries des Equipements pour Véhicules (FIEV)
Comité des Constructeurs Frangais d'Automobiles (CCFA)

Web site; www.iatf-france.com e-mail: iatf@iati-France.com
Socisty of Motor Manufacturers and Traders Ltd. (SMMT Ltd.}

Web site: www.smmt.co.uk e-mail: quality@smmt.co.uk
Verband der Automobilindustrie Qualitdtsmanagement Center (VDA-QMC)

Web site: www.vda-qme.de e-mail: info@vda-gme.de
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Introduction

0.1 General

IS0 9001:2000, Quality management systems — Requirem'ents
Introduction |

0.1 General

The adoption of a quality management system should be a strategic decision of an organization. The design and
implementation of an organization's quality management system is influenced by varying needs, partficular
objectives, the products provided, the processes employed and the size and structure of the organization. It is not
the intent of this International Standard to imply uniformity in the structure of quality management systems or
uniformity of documentation.

The quality management system requirements specified in this International Standard are complementary to
requirements for products. Information marked “NOTE” is for guidance in understanding or clarifying the
associated requirement.

This International Standard can be used by internal and external parties, including certification bodies, to assess
the organization's ability to meet customer, regulatory and the organization's own requirements.

The quality management principles stated in SO 9000 and ISO 9004 have been taken into consideration during
the development of this International Standard.

0.2 Process approach

ISO 9001:2000, Quality management systems — Requirements
0.2 Process approach

This International Standard promotes the adoption of a process approach when developing, impleménting and
improving the effectiveness of a quality management system, to enhance customer satisfaction by meeting

customer requirements.

For an organization to function effectively, it has to identify and manage numerous linked activities. An activity
using resources, and managed in order to enable the transformation of inputs into outputs, can be considered as a
process. Often the output from one process directly forms the input to the next. ‘

The application of a system of processes within an organization, together with the identification and interactions of
these processes, and their management, can be referred to as the “process approach”.

An advantage of the process approach is the ongoing control that it provides over the linkage between the
individual processes within the system of processes, as well as over their combination and interaction.

When used within a quality management system, stich an approach emphasizes the importance of
a) undérstan_ding and mesting requirements,

b}  the need to considerprocesses in terms of added value,

c) obtaining results of process performance and effectiveness, and

d) continual improvement of processes based on objective measurement.
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The model of a process-based quality management system shown in Figure 1 illustrates the process linkages
presented in clauses 4 to 8. This illustration shows that customers play a significant role in defining requirements
as inputs. Monitoring of customer satisfaction requires the evaluation of information relating to customer
perception as to whether the organization has met the customer requirements. The model shown in Figure 1
covers all the requirements of this International Standard, but does not show processes at a detailed level.

NOTE In addition, the methodology known as “Plan-Do-Check-Act” (PDCA) can be applied to all processes. PDCA can be
briefly described as follows.

Plan: establish the objectives and processes necessary to deliver results in accordance with customer requirements and
the organization's policies.
Do: implement the processes.

Check: monitor and measure processes and product against policies, objectives and requirements for the product and

report the results.

Act: take actions to continually improve process performance.

Continual improvement of
the quality management system
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Input o | Product
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Figure 1 — Model of a process-based quality management system
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0.3 Relationship with ISO 9004

ISO 9001:2000, Quality management systems — Requirements
0.3 Relationship with ISO 5004

The present editions of ISO 9001 and 1SO 9004 have been developed as a consistent pair of quality management
system standards which have been designed to complement each other, but can also be used independently.

Although the two Intemnational Standards have different scopes, they have similar structures in order to assist their
application as a consistent pair. '

ISO 9001 specifies requirements for a quality management system that can be used for internal épplication by
organizations, or for certification, or for contractual purposes. It focuses on the effectiveness of the quality
management system in meeting customer requirements.

1SO 9004 gives guidance on a wider range of objectives of a quality management system than does ISO 9001,
particulatly for the continual improvement of an organization's overall performance and efficiency, as well as its
effectiveness. 1SO 9004 is recommended as a guide for organizations whose top management wishes to move
beyond the requirements of ISO 9001, in pursuit of continual improvement of performance. However, it is not
intended for certification or for contractual purposes.

NOTE  The knowledge and use of the eight quality management principles referred to in 1SO 8000:2000 and SO 9004:2000
should be demonstrated and cascaded through the organization by top management.

0.3.1 IATF Guidance to.1SO/TS 16949:2002

“ATF Guidance to ISO/TS 16949:2002" is a document containing recommended automotive industry practices,
examples, illustrations and explanations, and provides assistance in the application to conform to the requirements
of this Technical Specification.

This IATF Guidance document is not intended for certification or for contractual purposes

0.4 Compatibility with other management systems

ISO 9001:2000, Quality management systems — Requirements
0.4 Compatibility with other management systems

This International Standard has been aligned with 1SO 14001:1996 in order to enhance the compatibility of the two
standards for the benefit of the user community. -

This International Standard does not include requirements specific 1o other management systems, such as those
particutar to environmental management, occupational health and safety management, financial management or
risk management. However, this International Standard enables an organization to align or integrate its own
quality management systern with related management system requirements. It is possible for an organization to
'adapt its existing management system(s) in order to establish a quality management system'that complies with
the requirements of this International Standard. '

®© 2002-1S0 — All rights reserved
© 2002-ANFIA, © 2002-CCFA/FIEV, © 2002-SMMT, © 2002-VDA, .
® 2002-DaimlerChrysler, ® 2002-Ferd Motor Company, © 2002-General Motors Corp. — All rights reserved Xi




ISO/TS 16949:2002(E)

0.5 Goal of this Technical Specification

The goal of this Technical Specification is the development of a quality management system that provides for
continual improvement, emphasizing defect prevention and the reduction of variation and waste in the supply chain.

This Technical Specification, coupled with applicable customer-specific requirements, defines the fundamental
quality management system requirements for those subscribing to this document.

This Technical Specification is intended to avoid multiple certification audits and provide a common approach to a -
quality management system for automotive production, and relevant service part organizations.
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TECHNICAL SPECIFICATION ISO/TS 16949:2002(E)

Quality management systems — Particular requirements for the
application of 1ISO 9001:2000 for automotive production and
relevant service part organizations

1 Scope

4.1 General

ISO 9001:2000, Quality management systems — Requirements

1 Scope

1.1 General

This International Standard specifies requirements for a quality management system where an organization

a) needs to demonstrate its ability to consistently provide product that meets customer and applicable regulatory
requirements, and

b) aims to enhance customer satisfaction through the effective application of the system, including processes for
continual improvement of the system and the assurance of conformity to customer and applicable regulatory

requirements.

NOTE In this International Standard, the term “product” applies only to the product intended for, or required by, & customer.

This Technical Specification, in conjunction with 1SO 9001:2000, defines the quality management system
requirements for the design and development, production and, when relevant, installation and servica of

automotive-related products.

This Technical Specification is applicable to sites of the organization where customer-specified parts, far production
and/or service, are manufactured.

Supporting functions, whether on-site or remote (such as design centres, corporate headquarters and distribution
centres), form part of the site audit as they support the site, but cannot obtain stand-alone certification to this

Technical Specification.
This Technical Specification can be applied throughout the automotive supply chain.

4.2 Application

ISO 9001:2000, Quality management systems — Requirements
1.2 Application

All requirements of this International Standard are generic and are intended to be applicable to all organizations,
regardless of type, size and product provided.

Where any requirement(s) of this International Standard cannot be applied due to the nature of an organization
and its product, this can be considered for exclusion.

Where exclusions are made, claims of conformity to this International Standard are not accepiable unless these
exclusions are limited to requirements within clause 7, and such exclusions -do not affect the organization’s ability,
or responsibility, to provide product that meets customer and applicable regulatory requirements.
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The only permitted exclusions for this Technical Specification relate to 7.3 where the organization is not
responsible for product design and development.

Permitted exclusions do not include manufacturing process design.

2 Normative reference

The foliowing normative document contains provisions, which, through reference in this text, constitute provisions
of this Technical Specification. For dated references, subsequent amendments to, or revisions of, any of these
publications do not apply. However, parties to agreements based on this Technical Specification are encouraged to
investigate the possibility of applying the most recent “edition of the normative document indicated below. For
undated references, the latest edition of the normative document referred to applies. Members of ISO and 1EC
maintain registers of currently valid international Standards. ’

ISO 8000:2000, Quality management systems — Fundamentals and vocabulary

3 Terms and definitions

ISO 9001:2000, Quality management systems — Requirements
3  Terms and definitions
For the purp'oses of this International Standard, the terms and definitions given in 1SO 9000 apply.

The following terms, used in this edition of 1ISO 9001 to describe the supply chain, have been changed to reflect
the vocabulary currently used:

supplier ——» organization ———p customer

The term “organization” replaces the term “supplier” used in ISO 9001:1994, and refers to the unit to which this
International Standard applies. Also, the term “supplier” now repiaces the term “subcontractor”.

Throughout the text of this International Standard, wherever the term “product’ occurs, it can also mean “service”.

3.4 Terms and definitions for the automotive industry

For the purposes of this Technical Specification, the terms and definitions given in 1SO 9000:2000 and the
following apply.
3114

control plan
documented description of the systems and processes required for controliing product (see annex A)

31.2
design responsible organization
organization with authority to establish a new, or change an existing, product specification

NOTE  This responsibility includes testing and verification of design performance within the customer's specified application.

313
error proofing
product and manufacturing process design and development to prevent manufacture of nonconforming products

314

laboratory
facility for inspection, test or calibration that may include, but is not limited to, chemical, metallurgical, dimensional,

physical, electrical or reliability testing

@ 2002450 — All rights reserved
® 2002-ANFIA, © 2002-CCFAFIEV, ® 2002-SMMT, © 2002-VDA,
2 © 2002-DaimlerChrysler, © 2002-Ford Motor Company, @ 2002-General Motors Corp. — All rights reserved




ISO/TS 18949:2002(E)

31.5
laboratory scope
controlled document containing

— specific tests, evaluations and calibrations that a laboratory is qualified to perform,
— list of the equipment which it uses to perform the above, and
—  list of methods and standards to which it performs the above

3.1.6
manufacturing
process of making or fabricating

- . production materials,

— production or service parts,

— assemblies, or

— heat treating, welding, painting, pfating or other finishing services

317
predictive maintenance '
activities based on process data aimed at the avoidance of maintenance problems by prediction of likely failure

modes

3.1.8
preventive maintenance
planned action to eliminate causes of equipment failure and unscheduled interruptions to production, as an output

of the manufacturing process design

319
premium freight
extra costs or charges incurred additional to contracted delivery

NOTE  This can be caused by method, quantity, unscheduled or late deliveries, efc.

3.1.10
remote location
location that supports sites and at which non-production processes occur

311
site
focation at which value-added manufacturing processes occur

3.112

special characteristic
product characteristic or manufacturing process parameter which can affect safety or compliance with regulations,

fit, function, performance or subsequent processing of product

4 Quality management system

4.1 General requirements

1SO 9001:2000, Quatity management systems — Requirements
4 Quality management system
4.1 General requirements

The organization shall establish, document, implement and maintain a guality management system and continually
improve its effectiveness in accordance with the requirements of this International Standard.
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The organization shall

a) identify the processes needed for the quality management system and their application throughout the
organization (see 1.2),

b) determine the sequence and interaction of these processes,

¢} determine criteria and methods needed to ensure that both the operation and control of these processes are
effective,

d) ensure the availability of resources and information necessary to support the operation and monitoﬁng of these
processes,

e} monitor, measure and analyse these processes, and
f) implement actions necessary to achieve planned results and continual improvement of these processes.

These processes shall be managed by the organization in accordance with the requirements of this International
Standard. '

Where an organization chooses to outsource any process that affects product conformity with requirements, the
organization shall ensure control over such processes. Control of such outsourced processes shall be identified
within the quality management system.

NOTE Processes needed for the guality management system referred to above should include processes for management
activities, provision of resources, product realization and measurement.

411 General requirements — Supplemental
Ensuring control over outsourced processes shall not absolve the organization of the responsibility of conformity to

all customer requirements,
NOTE Seealso 7.4.1and 7.4.1.3.

4.2 Documentation requirements

4.21 General

1SO $001:2000, Quality management systems — Requirements

4.2 Documentation requirements

421 General

The quality management system documentation shall include

a) documented statements of a quality policy and quality objectives,
b) a quality manual,

¢) documented procedures required by this tnternational Standard,

d) documents needed by the organization to ensure the effective planning, operation and contro! of its processes,
and

¢) records required by this International Standard (see 4.2.4).
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NOTE 1 Where the term “documented procedure” appears within this International Standard, this means that the procedure
is established, documented, implemented and maintained.

NOTE 2 The extent of the quality management system documentation can differ from one organization to another due to

a) the size of organization and type of activities,

b) the complexity of processes and their interactions, and

¢) the competence of personnel.

NOTE 3 The documentation can be in any form or type of medium.

4.2.2 Quality manual

ISO 9001:2000, Quatity management system — Requirements

4.2.2 Quality manual

The organization shall establish and maintain a quality manual that includes

a) the scope of the quality management system, including details of and justification for any exclusions (see 1.2),
b) the documented procedures established for the quality management system, or réference to them, and

¢) adescription of the interaction between the processes of the quality management system.

4.2.3 Control of documents

1SO 9001:2000, Guality management system — Requirements
4.2.3 Control of documents

Documents req'uired by the quality management system shall be controlled. Records are a special type of
document and shall be controlled according to the requirements given in 4.2.4.

A documented procedure shall be established to define the controls needed

a) to approve documents for adequacy prior to issue,

b} to review and update as necessary and re-approve documents,

c) to ensure that changes and the current revision status of documents are identified,

d) to ensure that relevant versions of applicable documents are available at points of use,

e} to ensﬁre that documents remain legible and readily identifiable,

f) to ensure that documents of external origin are identified and their distribution controlled, and

g) to prevent the unintended use of obsolete documents, and to apply suitable identification to them if they are
retained for any purpose.

4.2.3.1 Engineering speciﬁcétions

The organization shall have a process to assure the timely review, distribution and implementation of all customer
engineering standards/specifications and changes based on customer-required schedule. Timely review should be
as soon as possible, and shall not exceed two working weeks.
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The organization shall maintain a record of the date on which each change is implemented in production.
Impiementation shall include updated documents.

. NOTE A change in these standards/specifications requires an updated record of customer production part approval when
these specifications are referenced on the design record or if they affect documents of production part approval process, such
as control plan, FMEAs, etc. .

4.2.4 Contro! of records

ISO 9001:2000, Quality management system — Requirements

4.2.4 Control of records

Records shall be established and maintained to provide evidence of conformity to requirements and of the
effective operation of the quality management system. Records shall remain legible, readily identifiable and
retrievable. A documented procedure shall be established to define the controls needed for the identification,
storage, protection, retrieval, retention time and disposition of records.

NOTE 1 “Disposition” above includes disposal.
NOTE 2 “Records” also include customer-specified records.

4.2.41 Records retention

The control of records shall satisfy regulatory and customer requirements.

5 Management responsibility

5.1 Management commitment

ISO 9001:2000, Quality management systems — Requirements
5 Management responsibility
5.1 Management commitment

Top management shall provide evidence of its commitment to the development and implementation of the quality
management system and continually improving its effectiveness by

a) communicating to the organization the importance of meeting customer as well as statulory and regulatory
requirements,

b establishing the quality policy,
c¢) ensuring that quality objectives are established,
d) conducting management reviews, and

) ensuring the availability of resources.

5.1.1 Process efficiency

Top management shall review the product realization processes and the support processes to assure their
effectiveness and efficiency. '
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5.2 Customer focus

1SO 9001:2000, Quality management systems — Requirements

5.2 Customer focus
Top management shall ensure that customer requirements are determined and are met with the aim of enhancing
customer satisfaction (see 7.2.1 and 8.2.1).

5.3 Quality policy

ISO 9001:2000, Quality management systems — Requirements
5.3 Quality policy

Top management shali ensure that the quality policy

a) is appropriate to the purpose of the organization,

b) includes a commitment to comply with requirements and continually improve the effectiveness of the quality
manageament system,

c) provides a framework for establishing and reviewing quality objectives,

d) is communicated and understood within the organizaticn, and

g) Is reviewed for continuing suitability.

5.4 Planning

5.4.1 Quality objectives

ISO 9001:2000, Quality management systems — Requirements
5.4 Planning

5.4.1 Quality objectives

Top management shall ensure that quality objectives, including those needed to meet requirements for product
[see 7.1 a)] are established at relevant functions and levels within the organization. The quality objectives shalt be
measurable and consistent with the quality policy.

5.41.1 Quality objectives — Supplemental

Top management shall define quality objectives and measurements that shall be included in the business plan and
used to deploy the quality policy.
NOTE  Quality objectives should address customer expectations and be achievable within a defined time period.

5.4.2 Quality management system planning

ISO 9001:2000, Quality management systems — Requirements
5.4.2 Quality management system planning

Top management shall ensure that
a) the planning of the quality management system is carried out in order to meet the requirements given in 4.1, as
well as the quality objectives, and

b) the integrity of the quality management system is maintained when changes to the quality management system
are planned and implemented.
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5.5 Responsibility, authority and communication

5.5.1 Responsibility and authority

SO 9001:2000, Quality management systems — Requirements
5.5 Responsibility, authority and communication

5.5.1 Responsibility and authority

Top management shall ensure that the responsibilities and authorities are defined and communicated within the
organization.

5.8.1.1 Responsibility for quality

Managers with responsibility and authority for corrective action shall be promptly informéd of products or processes
which do not conform to requirements.

Personnel responsibie for product quality shall have the authority to stop production to correct quality problems.

Production operations across all shifts shall be staffed with personnel in charge of, or delegated responsibility for,
ensuring product quality.

5.5.2 Management representative

IS0 9001:2000, Quality management systems — Requirements

5.5.2 Management representative
Top management shall appoint a member of management who, irrespective of other responsibilities, shall have

responsibility and authority that includes

a) ensuring that processes needed for the quality management system are established, implemented and
maintained,

b} reporting to top management'on the performance of the quality management system and any need for
improvement, and

c) ensuring the promotion of awareness of customer requirements throughout the organization.
NOTE The responsibility of a management representative can include liaison with external parties on matters relating to the
quality management system.

5.5.2.4 Customer representative

Top management shall designate personnel with responsibility and authority to ensure that customer requirements
are addressed. This includes selection of special characteristics, setting quality objectives and related training,
corrective and preventive actions, product design and development.

5.5.3 Internal communication

1SO 9001:2000, Quality management systems — Requirements
5.5.3 Internal communication

Top management shall ensure that appropriate communication processés are established within the organization
and that communication takes place regarding the effectiveness of the quality management system.
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5.6 Management review

5.6.1 General

IS0 9001:2000, Quality management systems — Requirements
5.6 Management review

5.6.1 General

Top management shall review the organization's guality management system, at planned intervals, to ensure its
continuing suitability, adequacy and effectiveness. This review shall include assessing opportunities for
improvement and the need for changes to the quality management system, including the quality policy and quality

objectives.

Records from management reviews shall be maintained (see 4.2.4).

5.6.1.1 Quality management system performance

These reviews shall include all requirements of the quality management system and its performance trends as an
essential part of the continual improvement process.

Part of the management review shall be the monitoring of quality objectives, and the regular reporting and
evaluation of the cost of poor quality (see 8.4.1 and 8.5.1).

These results shali be recorded to provide, as a minimum, evidence of the achievement of
— the quality objectives specified in the business plan, and
— customer satisfaction with product supplied.

5.6.2 Review input

IS0 9001:2000, Quality management systems — Requirements
5.6.2 Review input _

The input to management review shall include information on

a) results of audits,

b) customer feedback,

c) process performance and product conformity,

d) stétus of preventive and corrective actions,

| e) follow-up actions from previous management reviews,

f) changes that could affect the quality management system, and

g) recommendations for improvement.

5.6.2.1 Review input — Supplemental

Input to management review shall include an analysis of actual and potential field-failures and their impact on quality,
safety or the environment.
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5.6.3 Review output

I1SO 9001:2000, Quality management systems — Requirements

5.6.3 Review output

The output from the management review shall include any decisions and actions related to
a) improvement of the effectiveness of the quality management system and its processes,
b) improvement of product related to customer requirements, and

¢) resource needs.

6 Resource management

6.1 Provision of resources

1SO 9001:2000, Quality management systems — Requirements

6 Resource management

6.1 Provision of resources

The organization shall determine and provide the resources needed

a) to implement and maintain the quality management system and continually improve its effectiveness, and

b) to enhance customer satisfaction by meeting customer requirements. '

6.2 Human resources

6.2.1 General

IS0 9001:2000, Quality management systems — Requirements
6.2 Human resources
6.2.1 General

Personnel performing work affecting product quality shall be competent on the basis of appropriate education,
training, skills and experience.

6.2.2 Competence, awareness and training

ISO 9001:2000, Quality management systems — Requirements

6.2.2 Competence, awareness and training

The organization shall

a) determine the necessary competence for personnel performing work affecting product quality,
b) provide training or take other actions to satisfy these needs,

c) evaluate the effectiveness of the actions taken,

d) ensure that its personnel are aware of the relevance and importance of their activities and how they contribute
to the achievement of the quality objectives, and

€) maintain appropriate records of education, training, skills and experience (see 4.2.4).
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6.2.2.1 Product design skills

The organization shall ensure that personnel with product design responsibility are‘competent to achieve dasign
requirements and are skilled in applicable tools and techniques. :

Applicable tools and techniques shall be identified by the organization.
6.2.2.2 Training

The organization shall establish and maintain documented procedures for identifying training needs and achieving
competence of all personnel performing activities affecting product quality. Personnel performing specific assigned
tasks shall be qualified, as required, with particular attention to the satisfaction of customer requirements.

NOTE 1 This applies to all employees having an effect on quality at all levels of the organization.
NOTE 2 An example of the customer specific requirements is the application of digitized mathematically based data.

6.2.2.3 Training on the job
The organization shall provide on-the-job training for personnel in any new or modified job affecting product quality,

including contract or agency personnel. Personnel whose work can affect quality shall be informed about the
consequences to the customer of nonconformity to quality requirements.

6.2.2.4 Employee motivation and empowerment

The organization shall have a process to motivate employees to achieve quality cbjectives, to make continual
improvements, and to create an environment to promote innovation. The process shall include the promotion of

“quality and technological awareness throughout the whole organization.

The organization shall have a process to measure the extent to which its personnel are aware of the relevance and
importance of their activities and how they contribute to the achievement of the quality objectives [see 6.2.2 d)).

6.3 Infrastructure

ISO 9001:2000, Quality management systems — Requirements

6.3 Infrastructure

The organization shall determine, provide and maintain the infrastructure needed to achieve conformity to product
requirements. Infrastructure includes, as applicable

a) buildings, workspace and associated utilities,
b) process equipment (both hardware and software), and

¢) supporting services (such as fransport or communication).

6.3.1 Plant, facility and equipment planning

The organization shall use & multidisciplinary approach (see 7.3.1.1) for developing plant, facility and. equipment
plans. Plant layouts shall optimize material travel, handling and value-added use of floor space, and shall facilitate
synchronous material flow. Methods shall be developed and implemented to evaluate and monitor the effectiveness
of existing operations.

NOTE  These reguirements should focus on lean manufacturing principles and the link to the effectiveness of the quality
management system. ’
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6.3.2 Contingency plans

The organization shalt prepare contingency plans to satisfy customer requirements in the event of an emergency
such as utility interruptions, labour shortages, key equipment failure and field returns.

6.4 Work environment

ISO 9001:2000, Quality management systems — Requirements
6.4 Work environment

The organization shall determine and manage the work environment needed to achieve conformity to product
requirements.

6.4.1 Personnel safety to achieve product quality

Product safety and means to minimize potential risks to employees shall be addressed by the organization,
especially in the design and development process and in manufacturing process activities.

6.4.2 Cleanliness of premises

The organization shall maintain its premises in a state of order, cleanliness and repair consistent with the product
and manufacturing process needs. '

7 Product realization
7.1 Planning of product realization

ESO 9001:2000, Quality management systems — Requirements

7 Product realization '

7.1 Planning of product realization

The organization shall plan and develop the processes needed for product realization. Planning of product
realization shall be consistent with the requirements of the other processes of the quality management system (see
4.1).

In planning product realization, the organization shall determine the following, as appropriate:

a) guality objectives and requirements for the product;

b) the need to establish procesées, documents, and provide resources specific to the product;

¢) required verification, validation, monitoring, inspection and test activities specific to the product and the criteria
for product acceptance; :

d} -records needed to provide evidence that the realization processes and resulting product meet requirements (see
4.2.4).
The output of this planning shall be in a form suitable for the organization's method of operations.

NOTE1 A document specifying the processes of the quality management system (including the product realization
processes) and the resources to be applied to a specific product, project or contract, can be referred to as a quality plan.

NOTE 2 The organization may also apply the requirements given in 7.3 to the development of product realization processes.

NOTE  Some customers refer to project management or advanced product guality planning as a means to achieve product
realization. Advanced product quality planning embodies the concepts of error prevention and continual improvement as
contrasted with error detection, and is based on a multidisciplinary approach.
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7.1.1 Planning of product realization — Supplemental

Customer requirements and references to its technical specifications shall be included in the planning of product
realization as a compenent of the quality plan.

7.1.2 Acceptance criteria

Acceptance criteria shall be defined by the organization and, where required, approved by the customer.
For attribute data sampling, the acceptance level shall be zero defects (see 8.2.3.1).

7.1.3 Confidentiality

The organization shall ensure the confidentiality of customer-contracted products and projects under development,
and related product information.

7.1.4 Change control

The organization shall have a process to control and react to changes that impact product realization. The effects of
any change, including those changes caused by any supplier, shall be assessed, and verification and validation
activities shall be defined, to ensure compliance with customer requirements. Changes shall be validated before
implementation.

For proprietary designs, impact on form, fit and function (including performance and/or durability) shall be rewewed
with the customer so that all effecis can be properly evaluated.

When required by the customer, additional verification/identification requlrements such as those required for new
product introduction, shall be met.

NOTE 1 Any product realization change affecting customer requrrements requires notification to, and agreement from, the
customer.

NOTE 2 The above requirement applies to product and manufacturing process changes.
7.2 Customer-related processes

7.2.1 Determination of requirements related to the product

ISO 9001:2000, Quality management systems — Requirements

7.2 Customer-related processes

7.2.1 Determination of requirements related to the product

The organization shall determine

a} requirements specified by the customer, including the requirements for delivery and post-delivery activities,
b) requirements not stated by the customer but necessary for specified or intended use, where known,

¢} statutory and regulatory requirements related to the product, and

d) any additional requirements determined by the organization.

NOTE 1 Post-delivery activities include any after-sales product service provided as part of the customer contract or purchase
order.

NOTE 2 This requirement includes recycling, environmental impact and characteristics identified as a result of the
organization’s knowledge of the product and manufacturing processes (see 7.3.2.3).

NOTE 3 Compliance to item ¢) includes all applicable govemment, safety and environmental regulations, applied to
acquisition, storage, handling, recycling, elimination or disposal of materials.
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7.2.1.1 Customer-designated special characteristics

The organization shall demonstrate conformity to customer requirements for designation, documentation and conirol
of special characteristics.

7.2.2 Review of requirements refated to the product

ISO 9001:2000, Quality management systems — Requirements

7.2.2 Review of requirements related to the product

The organization shall review the requirements related to the product. This review shall be conducted prior to the
organization's commitment to supply a product to the customer (e.g. submission of tenders, acceptance of contracts
or orders, acceptance of changes to contracts or orders} and shall ensure that

a) product requirements are defined,

b) contract or arder requirements differing from those previously expressed are resolved, and

¢) the organization has the ability to meet the defined reguirements.

Records of the results of the review and actions arising from the review shall be maintained (see 4.2.4).

Where the cusiomer provides no documented statement of requirement, the customer requirements shall be
confirmed by the organization before acceptance.

Where product requirements are changed, the organization shall ensure that relevant documents are amended and
that relevant personnel are made aware of the changed requirements.

NOTE In some situations, such as internet sales, a formal review is impractical for each order. Instead the review can cover
relevant product information such as catalogues or advertizing material.

7.2.2.1 Review of requirements related to the product — Supplemental

Waiving the requirement stated in 7.2.2 for a formal review (see note) shall require customer authorization.

7.2.2.2 Organization manufacturing feasibility

The organization shall investigate, confirm and document the manufacturing feasibility of the proposed products in
the contract review process, including risk analysis.

7.2.3 Customer communication

ISO 9001:2000, Quality management systems — Requirements

7.2.3 Customer commiumnication

The organization shall determine and implement effective arrangements for communicating with customers in
relation to '

a) product information,
b) enquiries, contracts or order handling, including amendments, and

c) customer feedback, including customer complaints.
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7.2.3.1 Customer communication — Supplemental

The organization shall have the ability to communicate necessary information, including date, in a customer-
specified language and format (e.g. computer-aided design data, electronic data exchange).
7.3 Design and development

NOTE  The requirements of 7.3 include product and manufacturing process design and development, and focus on error
prevention rather than defection.

7.3.1 Design and developme_.nt planning

ISO 9001:2000, Quality management systems — Requirements

7.3 Design and development

7.3.1 Design and development planning

The organization shall plan and control the design and development of product.

During the design and development pianning, the organization shall determine

a) the design and development stages,

b) the review, verification and validation that are appropriate to each design and development stage, and
c) the responsibifities and authorities for design and development;

The organization shall manage the interfaces between different groups involved in design and development to
ensure effective communication and clear assignment of responsibility.

Planning output shall be updated, as appropriate, as the design and development progresses.

7.3.1.1 Multidisciplinary approach

The organization shall use a multidisciplinary approach to prepare for product realization, inciuding
— development/ffinalization and monitoring of special characteristics, '

—  development and review of FMEAs, including actions to reduce potential risks, and

— development and review of control plans.

NOTE A multidisciplinary approach typically includes the organization's design, manufacturing, engineering, quality,
production and other appropriate personnel.

7.3.2 Design and development inputs

ISC 9001:2000, Quality management systems — Requirements

7.3.2 Design and development inputs

Inputs relating to product requirements shall be determined and records maintained (see 4.2.4).
These inputs shall include

a} functional and performance requirements,

b} applicable statutory and regulatory requiremehts,

c) where applicable, information derived from previous similar designs, and

d} other requirements essential for design and development.
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These inputs shall be reviewed for adequacy. Requirements shall be complete, unambiguous and not in conflict with
each other.

NOTE  Special characteristics (see 7.2.1.1) are included in this requirement.

7.3.2.1 Product design input

The organization shall identify, document and review the product design inputs requirements, including the

following:

— customer requirements (contract review) such as special characteristics (see 7.3.2.3), identification,
fraceability and packaging; \

— use of information: the organization shall have a process to deploy information gained from previous design
projects, competitor analysis, supplier feedback, internal input, field data, and other relevant sources, for
current and future projects of a similar nature; ' '

— targets for product quality, life, reliability, durability, maintainability, timing and cost.

7.3.2.2 Manufacturing process design input

The organization shail identify, document and review the manufacturing process design input requirements,
including
—  product design output data,

— targets for productivity, process capability and cost,

- customers requirements, if any, and -

— experience from previous developments.

NOTE  The manufacturing process design includes the use of error-proofing methods to a degree appropriate to the
magnitude of the problems and commensurate with the risks encountered.

7.3.2.3 Special characteristics

The organization shall identify special characteristics [see 7.3.3 d)] and

— include all special characteristics in the confrol plan,

—  comply with customer-specified definitions and symbols, and

— identify process control documents including drawings, FMEAs, control plans, and operator instructions with
the customer's special characteristic symbol or the crganization’s equivalent symbol or notation to include

those process steps that affect special characteristics.

NOTE  Special characteristics can include product characteristics and process parameters.

7.3.3 Design and development outputs

1S0O 9001:2000, Quality management systems — Requirements

7.3.3 Design and development outputs

The outputs of design and development shall be provided in a form that enables verification against the design and
development input and shall be approved prior to release.

Design and development ouipuis shall

a) meet the input requirements for design and development,

b} provide appropriate information for purchasing, production and for service provision,

¢) contain or reference product acceptance criteria, and

d) specify the characteristics of the product that are essential for its safe and proper use.
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7.3.3.1 Product design outputs — Supplemental

The product design output shall be expressed in terms that can be verified and validated against product design
input requirements. The product design output shall include

— design FMEA, reliability results,

— product special characteristics and specifications,

— product error-proofing, as appropriate,

-~ product definition including drawings or mathematically based data,

— product design reviews resuits, and

— diagnostic guidelines where applicable.

7.3.3.2 Manufacturing process design output

The manufacturing process design output shall be expressed in terms that can be verified against manufacturing
process design input requirements and validated. The manufacturing process design output shaii include

— specifications and drawings,

— manufacturing process flow chartflayout

— manufacturing process FMEAs,

— control plan (see 7.5.1.1),

— work instructions,

— process approval acceptance criteria,

— data for quality, refiability, maintainability and measurability,

—~ results of error-proofing activities, as appropriate, and

— methods of rapid detection and feedback of product/manufacturing process nonconformities.

7.3.4 Design and development review

IS0 9001:2000, Quality management systems — Requirements
7.3.4 Design and development review

At suitable stages, systematic reviews of design and development shall be performed in accordance with planned
arrangements (see 7.3.1)

a) 10 evaluate the ability of the resuits of design and development to meet requirements, and
b) to identify any problems and propose necessary actions.

Participants in such reviews shall include representatives of functions concerned with the design and development
stage(s) being reviewed. Records of the resuits of the reviews and any necessary actions shall be maintained (see
4.2.4). '

NOTE These reviews are normally coordinated with the design phases and include manufacturing process design and
development.

7.3.41 Monitoring

Measurements at specified stages of design and development shall be defined, analysed and reported with
summary results as an input to management review. ’

NOTE These measurements include quality risks, costs, lead-times, critical paths and others, as appropitate.

© 2002-150 — Afl rights reserved
© 2002-ANFIA, ® 2002-CCFA/FIEY, © 2002-SMMT, @ 2002-VDA,
©® 2002-DaimlerChrysler, ® 2002-Ford Motor Company, @ 2002-General Motors Comp. — All rights reserved 17




ISO/TS 16949:2002(E)

7.3.5 Design and development verification

1SO 9001:2000, Quality management systems — Requirements
7.3.5 Design and development verification

Verification shall be performed in accordance with planned arrangements (see 7.3.1) to ensure that the design and
development outputs have met the design and development input requirements. Records of the resuits of the
verification and any necessary actions shall be maintained (see 4.2.4),

7.3.6 Design and development validation

IS0 9001:2000, Quality management systems — Requirements
7.3.6 Design and development validation

Design and development validation shall be performed in accordance with ptanned arrangements (see 7.3.1) to
ensure that the resulting product is capable of meeting the requirements for the specified application or intended
use, where known. Wherever practicable, validation shall be completed prior to the delivery or implementation of the
product. Records of the results of validation and any necessary actions shall be maintained (see 4.2.4).

NOTE 1 The validation process normally includes an analysis of field reports for similar products.
NOTE 2 The requirements of 7.3.5 and 7.3.6 above apply to both product and manufacturing processes.

7.3.6.1 Design and development validation — Supplemental

Design and development validation shall be performed in accordance with customer requirements including
programme timing.

7.3.6.2 Prototype programme

When required by the customer, the organization shall have a prototype programme and control plan. The
organization shall use, wherever possible, the same suppliers, tooling and manufacturing processes as will be used

in production.
All performance-testing activities shall be monitored for timely completion and conformity to requirements.

While services may be outsourced, the organization shall be responsible for the outsourced services, including
technicatl leadership.

7.3.6.3 Product approval process

The organization shall conform to a product and nﬁanufacturing process approval procedure recognized by the.
customer.

NOTE  Product approval should be subsequent to the verification of the manufacturing process.

This product and manufacturing process approvat procedure shall also be applied to suppliers.
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7.3.7 Control of design and development changes

1SO 9001:2000, Quality management systems — Requirements

7.3.7 Control of design and development changes
Design and development changes shall be identified and records maintained. The changes shall be reviewed,
verified and validated, as appropriate, and approved before implementation. The review of design and development

‘changes shall include evaluation of the effect of the changes on constituent parts and product already delivered.

Records of the results of the review of changes and any necessary actions shall be maintained (see 4.2.4).

NOTE  Design and development changes include all changes during the product programme life (see 7.1.4).
7.4 Purchasing

7.4.1 Purchasing process

1S0 9001:2000, Quality management systems — Requirements

7.4 Purchasing

7.4.1 Purchasing process

The organization shall ensure that purchased product conforms to specified purchase requirements. The type and

extent of control applied to the supplier and the purchased product shall be dependent upon the effect of the

purchased product on subsequent product realization or the final product.

The organization shall evaluate and select suppliers based on their ability to supply products in accordance with the
organization’s requirements. Criteria for selection, evaluation, and re-evaluation shall be established. Records of the
results of evaluations and any necessary actions arising from the evaluation shall be maintained (see 4.2.4)

NOTE 1 Purchased products above include all products and services that affect customer reqmrements such as sub-
assembly, sequencing, sorting, rework and calibration services.

NOTE 2 When there are mergers, acquisitions or affiliations associated with suppliers, the organization should verify the
continuity of the supplier's quality management system and its effectiveness.

7.4.1.1 Regulatory conformity _
All purchased products or materials used in product shall conform to applicable regulatory requirements.
7.4.1.2 Supplier quality management system development

The organization shall perform supplier quality management system development with the goal of supplier
conformity with this Technical Specification. Conformity with SO 2001:2000 is the first step in achieving this goal.

NOTE  The prioritization of suppliers for development depends upon, for example, the supplier's quality performance and the
importance of the product supplied.

Unless otherwise speciiied by the customer, suppliers to the corganization shall be third parly registered to
ISO 9001:2000 by an accredited third-party certification body.

7.4.1.3 Customer-approved sources

Where specified by the contract (e.g. customer engineering drawing, specification}, the orgénization shall purchase
products, materials or services from approved sources.
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The use of customer-designated sources, including tool/gauge suppliers, does not relieve the organization of the
responsibility for ensuring the quality of purchased products.

7.4.2 Purchasing information

1SO 9001:2000, Quélity management systems — Requirements

7.4.2 Purchasing information

Purchasing information shall describe the product to be purchased, including where appropriate
a) requirements for approval of product, procedures, processes and equipment,

b) requirements for qualification of personnel, and

¢) quality management system requirements.

The organization shall ensure the adequacy of specified purchase requirements prior to their communication to the
supplier.

7.4.3 Verification of purchased product

ISO 9001:2000, Quality management systems — Requirements

| 7-4.3 Verification of purchased product

The organization shall establish and implement the inspection or other activities necessary for ensuring that
purchased product meets specified purchase requirements.

Where the organization or its customer intends to perform verification at the supplier's premises, the organization
shall state the intended verification arrangements and method of praduct release in the purchasing information.

7.4.3.1 Incoming product quality

The organization shall have a process to assure the quality of purchased product (see 7.4.3) utilizing one or more of

the following methods:

— receipt of, and evaluation of, statistical data by the organization;

— receiving inspection and/for testing such as sampling based on performance;

— second- or third-party assessments or audits of supplier sites, when coupled with records of acceptable
delivered product quality;

— part evaluation by a designated [aboratory;

— another method agreed with the customer.

7.4.3.2 Supplier monitoring

Supplier performance shall be monitored through the following indicators:

— delivered product quality;

— customer disruptions including field returns;

— delivery schedule performance (including incidents of premium freight);
— special status customer notifications related to quality or delivery issues.

The organization shall promote supplier monitoring of the performance of their manufacturing processes.
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7.5 Production and service provision

7.5.1 Control of production and service provision

ISO 9001:2000, Quality management systems — Requirements
7.5 Production and service provision

7.5.1 Control of production and service provision

The organization shall plan and carry out production and service provision under controlled conditions. Controlled
conditions shall include, as applicable

a) the availability of information that describes the characteristics of the product,
b) the availability of work instructions, as necessary,

c) the use of suitable equipment, .

d) the availability and use of monitoring and measuring devices,

e) the implementation of monitoring and measurement, and

' f) the implementation of release, delivery and post-delivery activities.

7.5.1.1 Control plan

The organization shall

— develop control plans (see annex A) at the system, subsystem, component and/or material level for the
product supplied, including those for processes producing bulk materials as well as parts, and

—  have a control plan for pre-launch and production that takes into account the design FMEA and manufacturing

process FMEA cutputs.
The control plan shall

—  list the controls used for the manufacturing process control,
— include methods for monitoring of control exercised over special characteristics (see 7.3.2.3) defined by both
the customer and the organization,

— include the customer-required information, if any, and
— initiate the specified reaction plan (see 8.2.3.1) when the process becomes unstable or not statistically

capable.

Control plans shall be reviewed and updated when any change occurs affecting product, manufacturing process,
measurement, logistics, supply sources or FMEA (see 7.1.4).

NOTE  Customer approval may be required after review or update of the control plan.

7.5.1.2 Work instructions

The organization shall prepare documented work instructions for all employees having responsibilities for the
operation of processes that impact product quality. These instructions shall be accessible for use at the work station.

These instructions shall be derived from sources such as the quality plan, the control plan and the product
realization process.
7.5.1.3 Verification of job set-ups

Job set-ups shall be verified whenever performed, such as-an initial run of a job, material changeover or job change.
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Work instructions shall be available for set-up personnel. The organization shall use statistical methods of
verification where applicable.

NOTE  Last-off-part comparisons are recommended.

7.5.1.4 Preventive and prediciive maintenance

The organization shall identify key process equipment and provide resources for machine/equipment maintenance
and develop an effective planned total preventive maintenance system. As a minimum, this system shall include the
following:

— planned maintenance activities;

— packaging and preservation of equipment, tocling and gauging;

— availability of replacement parts for key manufacturing equipment;

— documenting, evaluating and improving maintenance objectives.

The organization shall utilize predictive maintenance methods to continually improve the effectiveness and the
efficiency of production equipment.

7.5.1.5 Management of production fooling
The arganization shall provide resources for tool and gauge design, fabrication and verification activities.

The organization shail establish and implement a system for production tooling management inciuding:
— maintenance and repair facilities and personnel;

— storage and recovery;

—  set-up;

— tool-change programmes for perishable tools;

— tool design modification documentation, including engineering change leve;

— tool modification and revision to documentation;, .

— tool identification, defining the status, such as production, repair or disposal.

The organization shall implement a system to monitor these activities if any work is cutscurced.

NOTE  This requirement also applies to the availability of tools for vehicle service parts.

7.5.1.6 Production scheduling

Production shall be scheduled in order to meet customer requirements, such as just-in-time supported by an
information system that permits access to preduction information at key stages of the process and is order driven.

7.5.1.7 Feedback of information from service \

A process for communication of information on service concerns to manufacturing, engineering and design activities
shall be established and maintained.

NOTE The intent of the addition of “service concems” to this subclause is to ensure that the organization is aware of
nonconformities that occur external to its organization,

7.5.1.8 Service agreement with customer

When there is a service agreement with the customer, the organization shall verify the effectiveness of
- any organization service cenfres,

— any special-purpose tools or measurement equipment, and

— the training of service personnel, '
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7.5.2 Validation of processes for production and service provision

1S0 9001:2000, Quality management systems — Requirements
7.5.2 Validation of processes for production and service provision

The organization shall validate any processes for production and service provision where the resuiting output
cannot be verified by subsequent monitoring or measurement. This includes any processes where deficiencies
- become apparent only after the product is in use or the service has been delivered.

Validation shall demonstrate the ability of these processes to achieve planned results.

The organization shall establish arrangements for these processes including, as applicable
a) defined criteria for review and approval of the processes,

b) approval of equipment and qualification of personnel,

¢) use of specific methodé and procedures,

d) requirements for records {see 4.2.4), and

e) revalidation.

7.5.2.1 Validation of processes for production and service provision — Supplemental

. The requirements of 7.5.2 shall apply to all_proceéses for production and service provision.

7.5.3 ldentification and traceability

1SO 8001:2000, Quality management systems — Requirements

7.5.3 ldentificétion and traceability

Where appropriate, the organization shall identify the product by §uitable means throughout product realization.
The organization shall identify the product status with respect to monitoring and measurement requirements.

Where traceability is a requirement, the organization shall control and record the unique identification of the product
(see 4.2.4).

NOTE In some industry sectors, configuration management is a means by which identification and traceability are maintained.

NOTE  Inspection and test status is not indicated by the location of product in the production flow unless inherently obvious,
such as material in"an. automated production transfer process. Alternatives are permitted, if the status is clearly identified,
documented and achieves the designated purpose.

7.5.3.1 Identification and traceability — Supplemental

The words “Where appropriate” in 7.5.3 shall not apply.
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7.5.4 Customer property

ISO 9001:2000, Quality management systems — Requirements

7.5.4 Customer property

The organization shall exercise care with customer property while it is under the organization’s control or being used
by the organization. The organization shall identify, verify, protect and safeguard customer property provided for use
or incorporation into the product. If any customer property is lost, damaged or otherwise found to be unsuitable for
use, this shall be reported to the customer and records maintained (see 4.2.4).

NOTE  Custorner property can include intellectual property.

NOTE  Customer-owned returnable packaging is included in this clause.

7.5.4.1 Customer-owned production tooling

Customer-owned tools, manufacturing, test, inspection tooling and equipment shall be permanently marked so that
the ownership of each item is visible, and can be determined.

7.5.5 Preservation of product

iSO 9001:2000, Quality management systems — Requirements
7.5.5 Preservation of product

The organization shall preserve the conformity of product during internai processing and delivery to the intended
destination. This preservation shall include identification, handling, packaging, storage and protection. Preservation
shall also apply to the constituent parts of a product.

7.5.5.1 Storage and inventory

In order to detect deterioration, the condition of product in stock shall be assessed at appropriate planned intervals.

The organization shall use an inventory management system to optimize inventory turns over time and assure stock
rotation, such as “first-in-first-out” (FIFQ). Obsolete product shall be controlied in a similar manner to nonconforming

product.

7.6 Control of monitoring and measuring devices

I1SO 9001:2000, Quality management systems — Requirements
7.6 Control of monitoring and measuring devices

The organization shall determine the monitoring and measurement to be undertaken and the monitoring and
measuring devices needed to provide evidence of conformity of product to determined requirements (see 7.2.1).

The organization shall establish processes to ensure that monitoring and measurement can be carried out and are
carried out in a manner that is consistent with the monitering and measurement requirements.

Where necessary to ensure valid results, measuring equipment shall

a) be calibrated or verified at specified intervals, or prior to use, against measurement standards traceable to
international or national measurement standards; where no such standards exist, the basis used for calibration
or verification shall be recorded;

b) be adjusted or re-adjusted as necessary;
c} be identified to enable the calibration status to be determined,;
d) be safeguarded from adjustments that would invalidate the measurement result;

e} be protected from damage and detericration during handiing, maintenance and storage.
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In addition, the organization shali assess and record the validity of the previous measuring results when the
equipment is found not to conform to requirements. The organization shall taie appropriate action on the equipment
and any product affected. Records of the results of calibration and verification shall be maintained (see 4,24,
When used in the monitoring and measurement of specified requirements, the ability of computer software to satisfy
the intended application shall be confirmed. This shall be undertaken prior fo initial use and reconfimed as
necessary.

NOTE  See S0 10012-1 and 1SO 10012-2 for guidance.

NOTE A number or other identifier traceable to the device calibration record meets the intent of requirement ¢) above.

7.6.1 Measurement system analysis

Statistical studies shall be conducted to analyse the variation present in the results of each type of measuring and
test equipment system. This requirement shall apply to measurement systems referenced in the control plan. The
analytical methods and acceptance criteria used shall conform to those in customer reference manuals on
measurement systems analysis. Other analytical methods and acceptance criteria may be used if approved by the
customer.

7.6.2 Calibrationfverification records

Records of the calibration/verification activity for all gauges, measuring and test equipment, needed to provide
evidence of conformity of product to determined requirements, including employee- and customer-owned equipment,
shall include :

—  equipment identification, including the measurement standard against which'the equipment is calibrated,

— revisions following engineering changes, '

— any out-of-specification readings as received for calibration/verification,

—- an assessment of the impact of out-of-specification condition,

— statements of conformity to specification after calibration/verification, and

— notification to the customer if suspect product or material has been shipped.

7.6.3 Laboratory requirements
7.6.3.1 Internal laboratory

An organization’s internal laboratory facility shall have a defined scope that includes its capability to perform the

required inspection, test or calibration services. This laboratory scope shall be included in the quality management

system documentation. The laboratory shall specify and implement, as a minimum, technical requiremeénts for

— adequacy of the laboratory procedures,

— competency of the laboratory personnel,

-— testing of the product,

— capability to perform these services correctly, traceable to the relevant process standard (such as ASTM, EN,
efc.), and

— review of the related records.

NOTE  Accreditation to ISO/IEC 17025 may be used fo demenstrate supplier in-house laboratory conformity to this
requirement but is not mandatory.

7.6.3.2 External laboratory

External/commercial/independent laboratory facilities used for inspection, test or calibration services by the
organization shall have a defined laboratory scope that includes the capability to perform the required inspection,
test or calibration, and either
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Records of the nature of nonconformities and any subsegquent actions taken, including concessions obtained,

shall be maintained (see 4.2.4).
When nonconforming product is corrected it shall be subject to re-verification to demenstrate conformity to the

requirements.
When nonconforming product is detected after delivery or use has started, the organization shall take action
approptiate to the effects, or potential effects, of the nonconformity.

8.3.1 Control of nonconforming product — Supplemental

Product with unidentified or suspect status shall be classified as nonconforming preduct (see 7.5.3).

8.3.2 Control of reworked product

Instructions for rework, including re-inspection requirements, shall be accessible to and ulilized by the appropriate
personnel.

8.3.3 Customer information .

Customers shall be informed promptly in the event that nonconforming product has been shipped.

8.3.4 Customer waiver

The organization shall obtain a customer concession or deviation permit prior to further processing whenever the
product or manufacturing process is different from that which is currently approved.

The organization shall maintain a record of the expiration date or quantity authorized. The organization shall also
ensure compliance with the original or superseding specifications and requirements when the authorization expires.
Material shipped on an authorization shall be properly identified on each shipping container.

This applies equally to purchased product. The organization shall agree with any requests from suppliers before
submission to the customer.

8.4 Analysis of data

1SO 9001:2000, Quality management systems — Requirements

8.4 Analysis of data

The organization shall determine, collect and analyse appropriate data to demonstrate the suitability and
effectiveness of the quality management system and to evaluate where continual improvement of the
effectiveness of the quality management system can be made. This shall include data generated as a result of
monitoring and measurement and from other relevant sources.

The analysis of data shall provide information relating to

a) customer satisfaction (see 8.2.1),

b) conformity to product requirements (see 7.2.1),

¢) characteristics and trends of processes and products including opportunities for preventive action, and

d) suppliers.
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8.4.1 Analysis and use of data

Trends. in quality and operational performance shall be compared with progress toward objectives and lead to action

to support the following:
- development of priorities for prompt solutions to customer-related problems;
— determination of key customer-related trends and correlation for status review, decision-making and longer

term planning;
— an information system for the timely reporting of product information arising from usage.

NOTE  Data should be compared with those of competitors and/or appropriate benchmarks.
3.5 Improvement

8.5.1 Continual improvement

ISO 9001:2000, Quality management systems — Requirements
8.5 Improvement
8.5 1 Continual improvement

The organization shall continually improve the effectiveness of the quality management system through the use of
the quality policy, quality objectives, audit results, analysis of data, corrective and preventive actions and
management review.

8.5.1.1 Continual improvement of the organization

The organization shall define a process for continual improvement (see examples in annex B of SO 8004:2000).

8.5.1.2 Manufacturing process improvement

Manufacturing process improvement shall continually focus upon control and reduction of variation in product
characteristics and manufacturing process parameters.

NOTE 1 Controlled characteristics are documented in the control plan.

NOTE 2 Continual improvement is implemented once manufacturing processes are capable and stable, or product
characteristics are predictable and meet customer requirements.

8.5.2 Corrective action

ISO 9001:2000, Quality management systems — Requirements

8.5.2 Corrective action

The organization shall take action to eliminate the cause of nonconformities in order to prevent recurrence,
Corrective actions shall be appropriate to the effects of the nonconformities encountered.

A documented procedure shall be established to define requirements for

a) reviewing nonconformities (including customer complaints),

b} determining the causes of nonconformities,

c¢) evaluating the need for action to ensure that nonconformities do not recur,
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d) determining and implementing action needed,
e) records of the results of action taken (see 4.2.4), and

) reviewing corrective action taken.

8.5.2.1 Problem solving

The organization shall have a defined process for problem solving leading to root cause identification and
elimination.

“If a customer-prescribed problem-solving format exists, the organization shall use the prescribed format.
8.5.2.2 Error-proofing

The organization shall use error-proofing methods in their corrective action process.

8.5.2.3 Corrective action impact

The organization shall apply to other similar processes and products the corrective action, and controls
implemented, to eliminate the cause of a nonconformity.

8.5.2.4 Rejected product test/analysis

The organization shall analyse parts rejected by the customers manufacturing plants, engineering facilities and
dealerships. The organization shall minimize the cycle time of this process. Records of these analyses shall be kept
and made available upon request. The organization shall perform analysis and initiate corrective action to prevent
recutrence.

NOTE  Cycle time related to rejected product analysis should be consistent with the determination of root cause, corrective
action and monitoring the effectiveness of implementation.

8.5.3 Preventive action

1SO 9001:2000, Quality management systems — Requirements
8.5.3 Preventive action

The organization shall determine action to eliminate the causes of potential nonconformities in order to prevent
their occurrence. Preventive actions shall be appropriate to the effects of the potential problems.

A documented procedure shall be established to define requirements for

a) determining potential nonconformities and their causes,

b} evaluating the need for action to prevent occurrence of nonconformities,
¢) determining and implementing action needed,

d) records of results of action taken (see 4.2.4}, and

e) reviewing preventive action taken.
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Annex A
(normative)

Control plan

A1 Phases of the control plan

The control plan shall cover three distinct phases as appropriate.

a) Prototype: a description of the dimensiohal measurements, material and performance fests that will occur during
building of the prototype. The organization shall have a prototype control plan if required by the customer.,

b) Pre-launch: a description of the dimensional measurements, material and performance tests that occur after
prototype and before full production. Pre-launch is defined as a production phase in the process of product
realization which may be required after prototype buitd.

c) Production: documentation of product/process characteristics, process controls, tests and measurement
systems that occur during mass production.

Each part shall have a control plan but, in many cases, family control plans may cover a number of similar parts

produced using a common pracess. Control plans are an output of the quality plan.

A.2 Elements of the control plan

The organization shall develop a control plan that includes, as a minimum, the following contents.

a) General data
— control plan number,
— issue date, and revision date, if any,
— customer information (see customer requirements),
— organization's name/site designation,
— part number{s),
— part name/description,
— engineering change level,
~ phase covered (prototype, pre-launch, production},
— key contact,
— part/process step number,
~ process namefoperation description.
b} Product control
— product-related special characteristics,
— other characteristics for contral (number, product or process),
— specificationftolerance.

¢) Process control
— process parameters,
— process-related special characteristics,
— machines, jigs, fixtures, tools for manufacturing.

¢} Methods
— evaluation measurement technique,
— error-proofing,
~ sample size and frequency,
— control method.

e) Reaction plan and corrective actions
— reaction plan {include or reference),
—~ corrective action.
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