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Introduction

0.1 General

The adoption of a qualitg management system should be a strategic decision of an organization. The c{esign and

imP]emcntation of an organization's qualitg management system is influenced bg

a) its organizational environment, clﬁanges in that environment, and the risks associated with that environment,
b) its varying needs,

c) its Particu|ar objectives,

d)  the Proc]ucts it Providcs,

e) the processes it emPIogs,

f)  its size and organizational structure.

|t is not the intent of this ]ntcrnational Stanc{ard to imply uni)cormitg in the structure of qualitg management

systems or unhcormftg of documentation.

The qualitfj management system requirements sPechCied in this |nternational Standard are comPlementarg to
rcquircmcnts for Proclucts. |nformation  marked “NOTE_” is for guiclance in un&erstancling or

clarhcging the associated requirement.

This lntemational Standard can be used 133 internal and external Parties, including certification boclies,
to assess the organization's abihtg to meet customer, statutory and regulatorg rcquircmcnts aPPhcablc to the
Proc]uct, and the organization's own requirements.

The qualitg management Principlcs stated in ]50 9000 and ]50 9004 have been taken into consideration
ciuring the deve!opment of this |nternational Standard.
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0.2 Process approach

This |nternational Standard promotes the adoPtion of a process aPProach when dcvcloping, implcmcnting and
improving the effectiveness of a qualitg management system, to enhance customer satisfaction by

mccting customer requircmcnts.

For an organization to function egectivclg, it has to determine and manage numerous linked activities. An
activity or set of activities using resources, and managec] in order to enable the transformation of inPuts into

outPuts, can be considered as a process. O{:tcn the output from one process dircctly forms the inPut to the next.
The aPPIication of a system of processes within  an organization, together with  the
identification and interactions of these processes, and their management to Proc!uce the desired outcome, can be

referred to as the “Process aPProach”.

An a&vantage of the process aPProacn is the ongoing, control that it Provides over the |in§<age between the

individual processes within the system of processes, as well as over their combination and interaction.

When used within a qualitfj management system, such an aPProach emphasizes the imPortance of

a) understanding and meeting requirements,
b) the need to consider processes in terms of added value,
) obtaining results of process Per‘Formance and effectiveness, and

d) continual imProvcment of processcs based on objcctive measurement.




The model of a Process~bascd qualitg management system shown in Figure i illustrates the

Processlinkages Presented in (Clauses 4 to 8. T his illustration shows that customers Play a

signhcicant role in clcFining rcquircments as inputs. Monitoring of customer satisfaction rcquircs the

evaluation of information re!ating to customer Perception as to whether the organization has met the

customer requircments. The model shown in Figurc i covers all the rcquircmcnts of this

International Standarc{, but does not show processes at a detailed level.

NOTE ]n acl&ition, the methoclologg known as “Flan~Do~Cl‘vecL~Act” (FDCA) can be applicd to all processes.
FDCA can be bricﬂy described as follows.

establish  the

Flan:

ob_jectives

and processes necessary to deliver  results in  accordance  with

customer rcquiremcnts and the organization's Policics.

Do: imPlement the processes.

Chccl(: monitor and measure processes and Product against Policies, objectives and rcquiremer\ts for the Product and

rePort the results.

Act: take actions to continua”g imProve process Pchormar\ce.

Continual improvement of
the quality management system

Customers

Input

Customers

Measurement,
analysis and
improvement

— — — — = Satisfaction

OQutput

Requirements

Key

Product

Product ﬁ
realization

—— Value-adding activities

— — — »= |nformation flow

Figure 1 — Model of a process-based quality management system
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0.3 Relationship with ISO 9004

1SO 9001 and |90 9004 are quality management  system standards which have been
dcsigncd to complemcnt each othcr, but can also be used inc{cpcndentlg.

1S9O 9001 sPeciFies requirements fora qualitg management system that can be used for internal aPPlication

}33 organizations, orfor certification, or for contractual purposes. lt focuses on the effectivenessof

the quality management system in meeting customer requirements.
9 Y & Y S 9

At the time of Publication of this |nternational Standard, |90 9004 is under revision. | he revised edition of
|SO 9004 will Provic{e guidance to management for achieving sustained success for any organization in a
comp]ex, clcmanc{ing, and  ever cl‘nanging, environment. L(jo 9004 Proviclcs a wider focus
on ciua!ity management than |90 9001; it addresses the needs and exPectations of all interested
Parties and their satisfaction, 133 the systematic and continual imProvement of the organization’s Per?ormance.

However, it is not intended for certhcication, rcgulatorg or contractual use.

NOTE The knowledge and use of the eight quality management principles referred to in ISO 9000:2005 and
ISO 9004:— should be demonstrated and cascaded through the organization by top management.

0.4 Compatibility with other management systems
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0.4 Compatibility with other management systems

During the development of this |nternational Standard, due consideration was given to the Provisions of |50
14001:2004 to enhance the compatibilitg of the two standards for the benefit of the user community. Arnnex

A shows the corresponc{encc between léo 9001:2008 and léo 14001:2004.

This |nternational Standard does not include requircments sPechCic to other management systems, such as those
Particular to environmental management, occupational health and saxcctg management, financial
management or risk management. [However, this |nternational Standard enables an organization to align or
integrate its own qualitg management system with related management system requiremcnts‘ Itis Possiblc

for an organization to ac{apt its existing management sgstcm(s) in order to establish a qua[ity management

system that comphes with the requirements of this |nternational Standard.

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 Technical Specification.

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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1 Scope

1.1 General
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1 Scope

1.1 General

T his |nternational Standard sPcchCics rcquircmcnts fora qualitg management system where an organization

a) needs to demonstrate its abi]itg to consistentlg Proviclc Product that meets customer and
aPPIicable statutory and regu|ator3 requirements, and

b) aims to enhance customer satisfaction througl‘a the effective aPPIication of the system,
including processes for continual imProvement of the system and the assurance of comcormitg to

customer and aPPlica}J!c statutorg and regulatorg requircments.

NOTTE. 1 |n this |nternational Standard, the term “Product” on[g app]ics to
a) Product intended For, or rcquircd by, a customer,
b) any intended output resulting from the Product realization processes.

NOTE 2 Statutorg and regulatorg rcquircments can be exprcssec] as lcga[ rcquirements.

This Technical Specification, in conjunction with 1SO 9001:2008, defines the quality management
system

requirements for the design and development, production and, when relevant, installation and
service of automotive-related products.

This Technical Specification is applicable to sites of the organization where customer-specified
parts, for 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.

1.2 Application
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1.2 Application

All requirements of this |nternational Standard are generic and are intended to be

aPPIicable to all organizations, regarc”ess of type, size and Proc{uct Providccl‘
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Where any requirement(s) of this |nternational Stanclar& cannot be aPPliecl due to the

nature of an organization and its Proc]uct, this can be considered for exclusion.

Where exclusions are made, claims of comcormity to this |nternational Standard are not accePtaHe unless these
exclusions are limited to requiremcnts within - (lause 7, and such exclusions do not affect

the organization's abilitg, or responsibi!itg, to Provide Procluct that meets customer and applica}ﬂe statutory and

regu|ator3 requirements.

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 references

The following referenced documents are indispensable for the application of this document.
For dated references, only the edition cited applies. For undated references, the latest
edition of the referenced document (including any amendments) applies.

ISO 9000:2005, Quality management systems — Fundamentals and vocabulary

3 Terms and definitions

ISO 9001:2008, Quality management systems — Requirements

3 Terms and definitions

Forthe purposes of this document, the terms and definitions givenin ]\(jo 9000 applﬂ‘

Throughout the text of this |nternational Standard, wherever the term “Procluct” occurs, it can also mean

“service”.

3.1 Terms and definitions for the automotive industry
For the purposes of this document, the terms and definitions given in ISO 9000:2005 and the following apply.

3.11
control plan
documented description of the systems and processes required for controlling product

NOTE  See Annex A.

3.1.2
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.

3.1.3

error proofing

product and manufacturing process design and development to prevent manufacture of honconforming
products

3.14

laboratory

facility for inspection, test or calibration that may include, but is not Ilimited to, chemical,
metallurgical, dimensional, physical, electrical or reliability testing
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3.15
laboratory scope
controlled document containing

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

3.1.6
manufacturing
process of making or fabricating

B production materials,

B production or service parts,
B assemblies, or
[ |

heat treating, welding, painting, plating or other finishing services

3.1.7

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

3.1.9
premium freight
extra costs or charges incurred additional to contracted delivery

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

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

3.1.11
site
location at which value-added manufacturing processes occur

3.1.12

special characteristic

product characteristic or manufacturing process parameter which can affect safety or compliance with
regulations, fit, function, performance or subsequent processing of product
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4 Quality management system

4.1 General requirements

ISO 9001:2008, Quality management systems — Requirements
4  Quality management system

4.1 General requirements

The organization shall establish, document, imPlemcn’c and maintain a quahtg management system and

continua”g imProvc its effectiveness in accordance with the requirements of this |nternational Standard.
The organization shall

a) determine the processes needed for the qualitg management system and their aPPhcation throughout the
organization (see 1.2),

b) determine the sequence and interaction of these processes,

c) determine criteria and methods needed to ensure that both the oPeration and control of these processes are
cxcmccctive,

d)  ensure the availabi!itg of resources and information necessary to support the oPcra’cion and monitoring of these|
processes,

e) monitor, measure where aPPIicablc, and ana]gsc these processes, and

1(:) imP|ement actions necessary to achieve Planned results and continual imProvement of these processes.

These processes shall  be managed by the organization in accordance with the rcquirements

of this |nternational Standard.

Wl‘were an organization chooses to outsource any process that affects Product conFormitg to rcquiremcn’cs,

the organization shall ensure control over such processes. The type and extent of control to be aPPIied to these

outsourced processes shall be defined within the qualitg management system.

NOTE i Froccsses needed for the qua[it}j management sgstcm referred to above should include

processes for management activities, Provision of resources, Product realization, measurement, analysis and imProvement.

NOTE 2 An “outsourced process” is a process that the organization needs for its qua[itg management

sgstem and which the organization chooses to have PerFormed }33 an external Party.

NOTE. » Er\suring control  over outsourced processes does not absolve the organization of the
responsibi!ity of comcormity to all customer, statutory and regu]atory requirements. The type and extent of control to be

aPPIie& to the outsourced process can be imqucr\ced }33 factors such as

a) the Potentia] impact of the outsourced process on the organization's capability to Provide Product that conforms to
rcquirements,

b) the clegrec to which the control for the process is s]’xarccl,

c) the caPa}DilitH of achieving the necessary control through the application of 74

4.1.1 General requirements — Supplemental
Ensuring control over outsourced processes shall not absolve the organization of the
responsibility of conformity to all customer requirements.

NOTE Seealso 7.4.1 and 7.4.1.3.
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4.2 Documentation requirements

4.2.1 General
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4.2 Documentation requirements

4.2.1 General

Tl’we qualitﬂ management system documentation shall include

a) documented statements of a quality Po[icy and quality objectives,

b) a qualitg manuaL

c) documented Procedures and records required bg this ]nternational Stanclarc{, and

d) documents, inc|uc{ing records, determined bﬂ the organization to be necessary to ensure the effective

Planning, opcration and control of its processes.

NOTE. 1+ Where the term <“documented Procec(ure” appears within  this |nternational Standard, this
means that the Procec{ure is estab]ished, documented, implemented and maintained. A sing]e
document may address  the requirements for one or more Procedures. A requirement for a documented Procedure

may be covered bg more than one document.
NOTE 2 The extent of the qualitg management sgstem documentation can differ from one organilation to another due to

a) the size of organization and type of activities,
b) the comP]exitg of processes and their interactions, and

c) the competence of Persormel.

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

4.2.2 Quality manual
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4.2.2 Quality manual

The organization shall establish and maintain a qualitﬂ manual that includes

a) the scope of the qua|it3 management system, inc|uc{ing details of and justi?ication for any
exclusions (see 1.2),
b) the documented Proceclures established for the qualitg management sgstem, orreference to ti‘wem, and

c) a &escription of the interaction between the processes of the quality management system.
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4.2.3 Control of documents
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4.2.3 Control of documents

Documents requirec{ 133 the qua[it3 management system shall be controlled. Kecorcls are a special tgPe of

document and shall be controlled accorc{ing to the rcquiremcnts givcn in4.2.4.

A documented Proccdurc shall be established to define the controls needed

a) to approve documents for ac]cciuacy Prior to issue,

b)  toreview and upclate as necessary and re-approve documents,

c) to ensure that changes and the current revision status of documents are idcnti]cicd,

d) to ensure that relevant versions of aPPIicaHe documents are available at Points of use,

e) toensure that documents remain Icgib[c and rcac{ily identifiable,

f)  to ensure that documents of external origin determined bg the organization to be necessary for the P!anning and

oPcration of the qualitg management system are identified and their distribution controlled, and

g) to prevent the unintended use of obsolete documents, and to appb suitable identification to them if theg are

retained for any purpose.

4.2.3.1 Engineering specifications

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.

The organization shall maintain a record of the date on which each change is implemented in
production. Implementation 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 Control of records
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4.2.4 Control of records

Kecorcls established to Provicle evidence of comcormitg to requirements and of the effective oPeration of the
qualitﬂ management sgstem shall be controlled.

The organization shall  establish a documented Procec{ure to define the controls needed
for  the identification, storage, Protcction, retrieva]} retention and disposition of records.

Records shall remain Iegible, reac{ily identifiable and retrievable.

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

The control of records shall satisfy statutory, regulatory and customer requirements.

5 Management responsibility

5.1 Management commitment
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5 Management responsibility

5.1 Management commitment

Top management shall Provide evidence of its commitment to the c{evelopment and implementation of the qualitg

management system and continua”g improving its effectiveness bg

a) communicating  to the organization the importance of meeting customer as well  as
statutoxy and regu[atory requirements,

b) estab!isl’xing the quality Policg,

c) ensuring that qualitﬂ objectives are established,

d) conducting management reviews, and

e) ensuring the availabf[itg 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.

5.2 Customer focus
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5.2 Customer focus

TOP management shall ensure that customer requirements are determined andare met with the aim

of enl’lancing customer satisfaction (see 7.2.1 and 8.2.1).

5.3 Quality policy
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5.3 Quality policy

TOP management shall ensure that the quality Po[icy

a) is appropriate to the purpose of the organization,

b) includes a commitment to complg with requirements and contfnua”g imProve the effectiveness of
the qua]ity management system,

c) Provicles aframework for establisl’xing and reviewing qualitﬂ objectives,

d) is communicated and understood within the organization, and

e) isreviewed for continuing suitabilitg.
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5.4 Planning

5.4.1 Quality objectives
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5.4 Planning
5.4.1 Quality objectives

TOP management shall ensure that qualitg ob)’ectives, inclucling those needed to meet requirements for Proc]uct

[see 7.1 a)], are established at relevant functions and levels within the organization. The ciualitg objcctivcs

shall be measurable and consistent with the qualitﬂ Po]icg‘

5.4.1.1 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
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5.4.2 Quality management system planning

TOP management shall ensure that

a) the P!arming of the qualitg management system is carried out in order to meet the requirements given in

4.1, as well as the qua[it3 objectives, and

b) the integrity of the uality management system is maintained when changes to the quality management system
gty 9 Y & Y et 9 Y ot Y

are Plarmecl anc{ implementecl‘

5.5 Responsibility, authority and communication

5.5.1 Responsibility and authority
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5.5 Responsibility, authority and communication

5.5.1 Responsibility and authority

TOP management shall ensure that resPonsibi!ities and authorities are defined and communicated within the

organization.

5.5.1.1 Responsibility for quality

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

Personnel responsible for conformity to product requirements 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 conformity to product requirements.



ISO/TS 16949:2009(E)

5.5.2 Management representative
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5.5.2 Management representative

TOP management sha”aPPoint a member of the organization's management who, irresPective of other

resPonsibilities, shall have resPonsibilitg and authority that includes

a) ensuring that processes needed for the qualitﬂ management sgstem are establisned, imP]ementecl and
maintained,

}3) rePor’ting to toP management on the PerFormance of the qualitﬂ management sgstem and any need for
improvement} and

c) ensuring the Promotion of awareness of customer requirements tnroug}ﬁout the organization.

NOTE The responsibility of a management rePresentative can include liaison with external Parties on matters re[ating

gement 53stem.

to the qua!itg manag

5.5.2.1 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
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5.5.3 Internal communication

TOP management shall  ensure that aPProPriate communication processes  are established

within  the organization and that communication takes P]ace regarcling the effectiveness of the qualitg

management sgstem.

5.6 Management review

5.6.1 General
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5.6 Management review

5.6.1 General

TOP management shall  review  the organization's qua[it3 management  system, at Planned
intervals, to ensure its continuing suitabilitgy adequac5 and effectiveness. Tl’xis review
shall  include assessing oPPortunities for imProvement and the need for changes to the quali{y management

system, inclucling the qualitg Policg and qualitg objectives.

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

562 Review input
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5.6.2 Review input

The inPut to management review shall include information on

a) results of audits,

b) customer Feec”)ack,

9) process PerFormance and Product comcormity,

d) status of Preventive and corrective actions,

e) Fo”ow~up actions from Previous management reviews,

F) changes that could affect the qua[it3 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.

5.6.3 Review output
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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 qua[it3 management system and its processes,

b) improvement of Procluct related to customer requirements, and

C) resource HCCCIS.
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6 Resource management

6.1 Provision of resources
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6 Resource management

6.1 Provision of resources

he organization shall determine and provide the resources needed
g p
a) to implement and maintain the qualitg management system and continua”g improvc its effectiveness,

and

b) to enhance customer satisfaction bg meeting customer requircments.

6.2 Human resources

6.2.1 General
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6.2 Human resources

6.2.1 General

Fcrsonne[ erforming work affecting conformity to product requirements shall be competent on the basis of
P 3 2 ytrop 9 p

aPProPriate education, training, skills and exPerience.

NOTE Comcormitg to Procluct requiremcnts can be affected clirect‘g or inclirectlg bg personne

Performing any task within the qua!ity management system.

6.2.2 Competence, training and awareness
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6.2.2 Competence, training and awareness

The organization shall

a) determine the necessary competence for Personnel Perf:orming work aucxtecting comCormit\rj to
Procluct rcquircmcnts,

b)  where applicablc, Proviclc training or take other actions to achieve the necessary competence,

c) evaluate the effectiveness of the actions taken,

d) ensure that its Pcrsonne[ are aware of the relevance and imPortancc of their activities and
how theg contribute to the achievement of the qualitg objectives, and

e) maintain aPProPriate records of education, training, skills and exPerience (sec4.2.4).

6.2.2.1 Product design skills

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

Applicable tools and techniques shall be identified by the organization.

11
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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 conformity to
product requirements. 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 conformity
to product requirements, 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 objectives, 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 activites and how they contribute to the
achievement of the quality objectives [see 6.2.2 d)].

6.3 Infrastructure
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6.3 Infrastructure

The organization shall determine, Provide and maintain the infrastructure needed to achieve comcormitg to

Product rcquiremcr\ts. Infrastructure includes, as aPPIicab[c,

a) buildings, workspace and associated utilities,
b) process cquiPment (both hardware and sogtware)} and

) suPPor’cing services (such as transport, communication or information sgstems).

6.3.1 Plant, facility and equipment planning

The organization shall use a 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 requirements should focus on lean manufacturing principles and the link to the
effectiveness of the quality management system.

6.3.2 Contingency plans

The organization shall prepare contingency plans to satisfy customer requirements in the
event of anemergency such as utility interruptions, labour shortages, key equipment failure and field returns.
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6.4 Work environment
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6.4 Work environment

The organization shall determine and manage the work environment needed to achieve
con{:ormitg to Proc{uct requirements.
NOTE. The term “work environment” relates to those conditions under which work is Pcrpormccl incluc{ing

Physical, environmental and other factors (such as noise, temperature, ]ﬁumic{itg, ]ighting or weather).

6.4.1 Personnel safety to achieve conformity to product requirements

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

ISO 9001:2008, Quality management systems — Requirements
7  Product realization

7.1 Planning of product realization

The organization shall Plan and c]evelop the processes needed for Procluct realization. Hanning of Product
realization shall be consistent with the rcquirements of the other processes of the qualitg

management sgstem (see 4.1 )
Jn Planning Product realization, the organization shall determine the Fo”owing, as aPProPriate:

a) qualitg objcctives and rcquircments for the Procluct;

b) the need to establish processes and documents, and to Provicie resources speciﬁc to the Proc]uct;

) required verification, validation, monitoring, measurement, insPection and test activities sPechCic to
the Procluct and the criteria for Procluct acceptance;

d) records needed to Provide evidence that the realization processes and resu!ting
Product meet requirements (see ‘!—.Z.‘!—).

The output of this P|anning shall be in a form suitable for the organization's method of oPerations.

NOTE i A document specifying the processes of the qualitg management system (iﬂc]uc{ing the Product

realization Processes) and the resources to be aPP[ied to a sPechCic Product, Project or contract can be referred to as a

qua[it3 Plar\.
NOTE 2 The organization may also applﬂ the requirements given in 7.3 to the clevelopment of Product

realization processes.

NOTE Some customers refer to project management or advanced product quality 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.

13
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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 component 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 reviewed with the customer so that all effects can be properly evaluated.

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

NOTE 1  Any product realization change affecting customer requirements 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 9001:2008, Quality management systems — Requirements
7.2Customer-related processes

7.2.1 Determination of requirements related to the product

The organization shall determine

a) requirements speciﬁecl ]:)3 the customer, inclucling the requirements for deliverg and posti

c]e|iver3 activities,

b) rcquiremcnts not stated bg the customer but necessary for sPcchCicc] or intended use, where i<nown,
c) statutorg and regu]atorg rcquirements aPPIicab]e to the Procluct, and

d) any additional requirements considered necessary by the organization.

ost-delivery activities include, tor example, actions under warran rovisions, contractual obligations such as
t-delivery activit lude, ple, act d ty p tractual obligat h

maintenance services, and suPPlcmcntaxy services such as recyc]ing or final clisposaL

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).
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NOTE 3 Compliance to item c) includes all applicable government, safety and environmental regulations,
applied to
acquisition, storage, handling, recycling, elimination or disposal of materials.

7.2.1.1 Customer-designated special characteristics

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

7.2.2 Review of requirements related to the product

ISO 9001:2008, Quality management systems — Requirements

7.2.2 Review of requirements related to the product

The organization shall review the reciuirements related to the Prociuct. T his review shall be conducted Prior

to the organization's commitment to supplg a Product to the customer (e‘g‘ submission
of tenc{ers, acceptance of contracts or orders, accePtance of changes to contracts or or&ers) and shall ensure
that

a) Proc{uct requircments are defined,
b) contract or order requirements cli{:f:ering from those Previouslg expressccl are resolved, and

c) the organization has the abilit3 to meet the defined rcc]uircmcnts.

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

thrc the customer Provic{cs no documented statement of requiremcnt, the customer requircmcnts shall

be confirmed by the organization before acceptance.
W!‘were Procluct requiremcnts are changec‘, the organization shall ensure that relevant

documents are amended and that relevant Persorme| are made aware of the c!ﬂange& requircments‘

NOTE |n some situations, such as internet sales, a formal review is impractical for each order. |nstead the review can

cover relevant Product information such as cata]ogues or aclvertising 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 9001:2008, Quality management systems — Requirements

7.2.3 Customer communication

The organization shall determine and implement effective arrangements for communicating with customers

in relation to

a) Proc{uct information,
b) enquiries, contracts or order l’xanc”ing, inc|uding amendments, and

c) customerfeedback, including customer comP|aints.

15
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7.2.3.1 Customer communication — Supplemental

The organization shall have the ability to communicate necessary information, including data, 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 detection.

7.3.1 Design and development planning

ISO 9001:2008, Quality management systems — Requirements
7.3Design and development

7.3.1 Design and development planning

The organization shall Plan and control the dcsign and dcvclopmcnt of Proc{uct.

During the c{esign and clev<:|oPment P|anning, the organization shall determine

a) the cicsign and development stages,

b)  the review, verification and validation that are aPProPriatc to each c{csign and dcvclopmcnt stage, and
c) the rcsPonsibihtics and authorities for clcsign and c{evelopment

The organization shall manage the interfaces between different groups involved in ciesign and cievelopmcnt

to ensure effective communication and clear assignment of resPonsibility.

Hanning output shall be uP&ated, as aPProPriate, as the &esign and &eve]oPment progresses.

NOTLE Dcsign and dcvc]opment review, verification and validation have distinct purposes. Thcg can be conducted and

recorded separate!9 orinany combination, as suitable for the Procluct and the organization.

7.3.1.1 Multidisciplinary approach

B The organization shall use a multidisciplinary approach to prepare for product realization,
including development/finalization 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.
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7.3.2 Design and development inputs

ISO 9001:2008, Quality management systems — Requirements

7.3.2 Design and development inputs

]nPuts relating to Proc{uct requirements shall be determined and records maintained (sece 4.2.4).

These inPuts shall include

a) functional and PerFormance requirements,
}3) aPP[icable statutory and regulatorg requirements,
c)  where applicable, information derived from Previous similar clesigns, and

cD other requirements essential for c{esign and deveIoPment.

The inputs shall be reviewed for adequacy‘ Requirementssha”becomplete,unambiguousanc{notin

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 input requirements,
including the following:

[ | customer requirements (contract review) such as special characteristics (see 7.3.2.3), identification,
traceability 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 conformity to product requirements, life, reliability, durability, maintainability, timing and cost.

7.3.2.2 Manufacturing process design input

The organization shall identify, document and review the manufacturing process design input requirements,
including

[ ] product design output data,
u 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 control 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 organization’s equivalent symbol
or notation to include those process steps that affect special characteristics.

NOTE  Special characteristics can include product characteristics and process parameters.

17
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7.3.3 Design and development outputs

ISO 9001:2008, Quality management systems — Requirements

7.3.3 Design and development outputs

The outputs of design and deve!opment shall be in a form suitable for verification against the design and
deve]opment inPut and shall be aPProvec] Prior to release.
Design and clcvclopment outputs shall

a) meet the inPut requirements for ciesign and Aevelopment,
b) Providc aPProPriatc information for Purchasiﬂg, Production and service Provision,
c) contain or reference Proc]uc’c acceptance criteria, and

d) sPcchCy the characteristics of the Product that are essential for its safe and proper use.
NOTTE. Information for Proc{uction and service Provision can include details for the Prescr\/ation of Proc{uct.

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 results, 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 shall include

B specifications and drawings,
B manufacturing process flow chart/layout,

manufacturing process FMEAS,

control plan (see 7.5.1.1),

work instructions,

process approval acceptance criteria,

data for quality, reliability, maintainability and measurability,

results of error-proofing activities, as appropriate, and

methods of rapid detection and feedback of product/manufacturing process nonconformities.
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7.3.4 Design and development review

ISO 9001:2008, Quality management systems — Requirements

7.3.4 Design and development review

At suitable stages, systematic reviews of design and clcvclopment shall be Pchormed in accordance with
Planned arrangements (see 7.5. i)
a) toevaluate the ability of the results of dcsign and c{cvclopmcmﬁ to meet rcquircmcnts, and

b) to ic{entigg any Problems and propose necessary actions.

Farticiparxts in such reviews shall include rcPrcscntativcs of functions concerned with the
clcsign and c{evelopment stagc(s) }Jeing reviewed. Records of the results of the reviews and any necessary actions
shall be maintained (sec4.2.4).

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

7.3.4.1 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 appropriate.

7.3.5 Design and development verification

ISO 9001:2008, Quality management systems — Requirements
7.3.5 Design and development verification

Verification shall be Per?ormecl in accordance with Plarmcc{ arrangements (see 7‘§‘i> to ensure

that the design and &evelopment outputs have met the c]esign and &evelopment inPut requirements. Recorcls of

the results of the verification and any necessary actions shall be maintained (see 4.2.4).

7.3.6 Design and development validation

ISO 9001:2008, Quality management systems — Requirements
7.3.6 Design and development validation

Dcsign and dcvclopmcnt validation shall be Pcrlcormcd in accordance with Planncc{ arrangements
(see 745‘1) to ensure that the resu|’cing Pro&uct is capable of meeting the requirements for
the spcchcicd aPPIication or intended use, where known. Wherever Practicablc, validation shall be complctcd
Prior to the de!iverg or implementation of the Procluct‘ 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.
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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
technical leadership.

7.3.6.3 Product approval process

The organization shall conform to a product and manufacturing 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 approval procedure shall also be applied to suppliers.

7.3.7 Control of design and development changes

ISO 9001:2008, 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. T he review of
design and  development changes shall include evaluation of the effect of the changes on

constituent Parts and Procluct a|reac13 delivered. Records of the results of the review of c!ﬂanges and any

necessary actions shall be maintained (see4.2.4).

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

ISO 9001:2008, Quality management systems — Requirements
7.4Purchasing

7.4.1 Purchasing process

The organization shall ensure that Purcl‘nascc{ Product conforms to speciﬁcd Purcl’xasc requircments‘ The
type and extent of control aPPIiec] to the suPPIier and the Purchased Proc{uct shall be c{ePenc{ent upon the
effect of the Purchascd Product on subscqucnt Product realization or the final Proc{uct.

The organization shall evaluate and select suPPIiers based on their ability to SUPPlﬂ Proc]ucts in accordance with
the organization's requiremen’cs‘ Criteria for selcction, 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 requirements such as sub-
assembly, sequencing, sorting, rework and calibration services.
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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 Statutory and regulatory conformity

All  purchased products or materials used in product shall conform to applicable statutory and
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 I1SO 9001:2008 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 specified by the customer, suppliers to the organization shall be third party,
registered to

ISO 9001:2008 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 organization
shall purchase products, materials or services from approved sources.

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

ISO 9001:2008, Quality management systems — Requirements

7.4.2 Purchasing information

Furchasing information shall describe the Product to be Purchascd, incluc{ing, where aPProPriatc

a) requirements for aPProval of Product, Procedures, processes and equipment,
b) rcquircmcnts for qualiFication of Pcrsonncl, and

c) qualitg management system requirements.

The organization shall ensure the adequacy of sPechCied Purchase requirements

Prior to their communication to the suPPIicr.

7.4.3 Verification of purchased product

ISO 9001:2008, Quality management systems — Requirements
7.4.3 Verification of purchased product

The organization shall establish and implcmcnt the inspcction or other activities necessary for ensuring that

PUFC!’ISSSd PrO&UCt meets SPCCEHC& PUFC}’laSC requirement&

Where the organization or its customer intends  to PerForm verification at the supplier‘s

Premiscs, the organization shall state the intended verification arrangements and method of

Procluct release in ti‘wcPurcl‘nasingimcormation
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7.4.3.1 Incoming product conformity to requirements

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:

B receipt of, and evaluation of, statistical data by the organization;
B receiving inspection and/or testing, such as sampling based on performance;

B second- or third-party assessments or audits of supplier sites, when coupled with records of acceptable
delivered product conformity to requirements;

part evaluation by a designated laboratory;

another method agreed with the customer.

7.4.3.2 Supplier monitoring

Supplier performance shall be monitored through the following indicators:

B delivered product conformity to requirements;

B customer disruptions, including field returns;

B 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.
7.5 Production and service provision

7.5.1 Control of production and service provision

ISO 9001:2008, Quality management systems — Requirements
7.5Production and service provision

7.5.1 Control of production and service provision

The organization shall Plan and carry out Procluction and service Provision under controlled
conditions. (Controlled conditions shall include, as aPPlica}D[c,

a) the avai!al)i]itg of information that describes the characteristics of the Product,

b) the availa]:)ilitg of work instructions, as necessary,

o) the use of suitable cquipmcnt,

d)  the availabilitg and use of monitoring and measuring equipment,

e) the impicmcntation of monitoring and measurement, and

£ the implementation of Procluct release, cieliverg and Post~de|iverg activities.

7.5.1.1 Control plan

The organization shall

B 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

B have a control plan for pre-launch and production that takes into account the design FMEA and
manufacturing process FMEA outputs.
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The control plan shall
W list the controls used for the manufacturing process control,

B include methods for monitoring of control exercised over special characteristics (see 7.3.2.3) defined by
both the customer and the organization,

B include the customer-required information, if any, and
B 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 conformity to product requirements. 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.

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 predictive 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:

B planned maintenance activities;

B packaging and preservation of equipment, tooling and gauging;

B 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.
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7.5.1.5 Management of production tooling

The organization shall provide resources for tool and gauge design, fabrication and verification activities.
The organization shall establish and implement a system for production tooling management including:
maintenance and repair facilities and personnel;

storage and recovery;

set-up;

tool-change programmes for perishable tools;

tool design modification documentation, including engineering change level;

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 outsourced.

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 production 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 concerns” to this subclause is to ensure that the organization is aware of
nonconformities that occur outside of 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 centres,
any special-purpose tools or measurement equipment, and

the training of service personnel.

7.5.2 Validation of processes for production and service provision

ISO 9001:2008, Quality management systems — Requirements
7.5.2 Validation of processes for production and service provision

Thc organization shall  validate any processes for Proc{uction and service Provision where  the
resulting output cannot be verified bg subscquent monitoring or measurement and, as a consequence,
deficiencies become apparent onlg after the Proc]uct is in use or the service has been delivered.

\alidation shall demonstrate the abilit3 of these processes to achieve Planncd results.

The organization shall establish arrangements for these processes inc]uding} as aPPhca}ch

a) defined criteria for review and aPProval of the processes,
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b) approval of equipment and quali{jication of personnel,

c) useof sPeciﬁc methods and Proceclures,
cD 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 processes for production and service provision.

7.5.3 Identification and traceability

ISO 9001:2008, Quality management systems — Requirements
7.5.3 Identification and traceability

Where aPProPriate, the organization shall i&enthtg the Proc{uct bg suitable means
tl’xroughout Proc]uct realization.

The organization shall ic{cnthcy the Product status with respect to monitoring and measurement rcquiremcnts
tl’xrougl‘nout Proc{uct realization.

Where traceabilitg is a requirement, the organization shall control the unique identification of the Proc{uct and
maintain records (see 4.2.4).

NOTE Jn some ir\clustry sectors, comciguration management is a means }33 which identification and

traceabi!ity 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.

7.5.4 Customer property

ISO 9001:2008, 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 bfj the organization. The organization shall identi%, verixtfj, protect and sa)ceguarc{
customer Propcrtg Provic{ed for use or incorPoration into the Product. ]? any customer Propcrty is
lost, clamagecl or otherwise found to be unsuitable for use, the organization shall report this to the

customer and maintain records (see 4.2.4).

NOTi Customer Propcrtg can incdude intellectual PrOPC”t}j and Pcrsona] data.

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

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.
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7.5.5 Preservation of product

ISO 9001:2008, Quality management systems — Requirements

7.5.5 Preservation of product

The oreanization  shall reserve  the roduct  durin internal rocessin and  deliver to
g p P 2 p 2 Y

the intended destination in  order to maintain conFormitg to requirements. As aPP[icable,

reservation shall include identification, hanc”ing, Packaging, storage and Protection‘ Frcscrvation shall also

applq 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” (FIFO). Obsolete product shall be controlled in a similar manner
to nonconforming product.

7.6 Control of monitoring and measuring equipment

ISO 9001:2008, Quality management systems — Requirements
7.6 Control of monitoring and measuring equipment

The organization shall determine the monitoring and measurement to be undertaken and the monitoring and

measuring equiPment needed to Provicle evidence of comcormitfj of Proc{uct to determined requirements.

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 monitoring and measurement rcquirements.

Where necessary to ensure valid results, measuring equiPment shall

a) be calibrated or verified, or botl’x, at specigiecl intcrvals, 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 (see 4.2 4);

b) be acﬁustcd or re~ac5ustcc{ as necessary;

c) have identification in order to determine its calibration status;

cl) be saxceguarclec{ from adjustments that would invalidate the measurement result;

e) be Protectec{ from c{amage and deterioration &uring l’}anc”ing, maintenance and storage.

|n addition, the organization shall assess and record the valiclitg of the Previous measuring results when the
equiPment is found not to conform to requirements. The organization shall take appropriate action on the

equipment and any Product affected.
Records of the results of calibration and verification shall be maintained (see 4.2.4).
When used in the monitoring and measurement of sPeciFied rcquirements, the abflfty of computer software

to satislcﬂ the intended application shall be confirmed. This shall be undertaken Prior to initial

use and reconFirmed as necessar\rj.

NOTE. Confirmation of the abi]itg of computer software to satisﬁj the intended aPPlication would tgpica“g

include its verification and comciguration management to maintain its suitabi]itg for use.

NOTE A number or other identifier traceable to the device calibration record meets the intent of requirement c) above.
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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 Calibration/verification 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

B 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 requirements for

B adequacy of the laboratory procedures,

B competency of the laboratory personnel, testing of the product,

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

[ | review of the related records.

NOTE  Accreditation to ISO/IEC 17025 may be used to demonstrate the organization's 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 Ilaboratory scope that includes the capability to
perform the required inspection, test or calibration, and either

B there shall be evidence that the external laboratory is acceptable to the customer, or
m the laboratory shall be accredited to ISO/IEC 17025 or national equivalent.
NOTE 1  Such evidence may be demonstrated by customer assessment, for example, or by customer-approved second-

party assessment that the laboratory meets the intent of ISO/IEC 17025 or national equivalent.

NOTE 2 When a qualified laboratory is not available for a given piece of equipment, calibration
services may be performed by the equipment manufacturer. In such cases, the organization should ensure that the
requirements listed in 7.6.3.1 have been met.
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8 Measurement, analysis and improvement

8.1 General

ISO 9001:2008, Quality management systems — Requirements
8 Measurement, analysis and improvement

8.1 General

Tl’xc organization shall Plan and implemcnt the monitoring, measurement, analﬂsis and

imProvement processes neeclecl

a) to demonstrate comcormitg to Product requirements,

b) toensure comcormitg of the qualitfj management system, and

o) to continua”g imProvc the effectiveness of the qua]itg management system.

This shall include determination of aPPIicable methods, inc|uding statistical tecl’miques, and the extent

of their use.

8.1.1 Identification of statistical tools

Appropriate statistical tools for each process shall be determined during advance quality planning and included
in the control plan.

8.1.2 Knowledge of basic statistical concepts

Basic statistical concepts, such as variation, control (stability), process capability and over-adjustment shall be
understood and utilized throughout the organization.

8.2 Monitoring and measurement

8.2.1 Customer satisfaction

ISO 9001:2008, Quality management systems — Requirements
8.2 Monitoring and measurement

8.2.1 Customer satisfaction

As one of the measurements of the Pcr‘Formancc of the qualitg management system, the organization shall
monitor  information relating to customer Perception as to whether the organization has met

customer requirements. The methods for obtaining and using this information shall be determined.

NOTE Monitoring customer Perccption can include obtaining input from sources such as customer
satisfaction surveys, customer data on delivered Product qualit}j, user oPinion surveys, lost business

analgsis, comP]iments, warranty claims and dealer reports.

NOTE  Consideration should be given to both internal and external customers.
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8.2.1.1 Customer satisfaction — Supplemental

Customer satisfaction with the organization shall be monitored through continual evaluation of performance of
the realization processes. Performance indicators shall be based on objective data and include, but
not be limited to:

W delivered part quality performance,

B customer disruptions, including field returns,

B delivery schedule performance (including incidents of premium freight), and
[ |

customer notifications related to quality or delivery issues.

The organization shall monitor the performance of manufacturing processes to demonstrate compliance with
customer requirements for product quality and efficiency of the process.

8.2.2 Internal audit

ISO 9001:2008, Quality management systems — Requirements

8.2.2 Internal audit

The organization shall  conduct internal audits at Plannecl intervals to determine whether
the qualitg management system

a) conforms to the Planncd arrangements (sce 7.1 ), to the rcquircmcnts of this ]ntcmational Standard and

to the quaiity management system requirements established bﬂ the organization, and

b) is cgectivelg impicmcntecl and maintained.

An audit programme shall be Piarmcc{, taking into consideration the status and imPortance of the processes and
areas to be audited, as well as the results of Prcvious audits. Ti’ic audit criteria, scope, Frequencg and methods
shall be defined. The selection of auditors and conduct of audits shall ensure objectivitg and
im Partialit3 of the audit process. Auditors shall not audit their own work.

A documented Proceciure shall be established to define the responsibilities and requirements for Plarming and
conducting audits, estaHisi’iing records and reporting results.

Records of the audits and their results shall be maintained (see 4.2.4).

Ti‘ie management responsiblc for the area bcing audited shall ensure that any necessary corrections and
corrective actions are taken without undue delay to climinate detected nonconformities and their causes.
Fo”ow~up activities shall include the verification of the actions taken and the rcPortirig of verification results (see

8.5.2).

NOTE SCC ]SO 19011 \Corguiciance.

8.2.2.1 Quality management system audit

The organization shall audit its qualty management system to verify compliance with
this  Technical

Specification and any additional quality management system requirements.

8.2.2.2 Manufacturing process audit

The organization shall audit each manufacturing process to determine its effectiveness.
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8.2.2.3 Product audit

The organization shall audit products at appropriate stages of production and delivery to verify conformity to all
specified requirements, such as product dimensions, functionality, packaging and labelling, at
a defined frequency.

8.2.2.4 Internal audit plans

Internal audits shall cover all quality management related processes, activities and shifts, and
shall be scheduled according to an annual plan.

When internal/external nonconformities or customer complaints occur, the audit frequency
shall be appropriately increased.

NOTE  Specific checklists should be used for each audit.

8.2.2.5 Internal auditor qualification

The organization shall have internal auditors who are qualified to audit the requirements of this
Technical Specification( see 6.2.2.2).

8.2.3 Monitoring and measurement of processes

ISO 9001:2008, Quality management systems — Requirements

8.2.3 Monitoring and measurement of processes

The organization shall aPPI\'ﬂ suitable methods for monitoring and, where aPPIicaHe, measurement of the
qualitg management system processes. Tl’xcsc methods shall demonstrate the abi|it9 of the processes to
achieve Planned results. When Plarmeci results are not achieved, correction and corrective action shall be taken,

as aPProPriate.

NOTE When &etermining suitable methods, it is advisable that the organization consider the type
and extent of monitoring or measurement aPProPriatc to each of its processes in relation to their imPact on the comcormity

to Proc{uct requiremer\ts and on the effectiveness of the qua]itg managemer\t s\tjstem,

8.2.3.1 Monitoring and measurement of manufacturing processes

The organization shall perform process studies on all new manufacturing (including assembly or sequencing)
processes to verify process capability and to provide additional input for process control.
The results of process studies shall be documented with specifications, where applicable,
for means of production, measurement and test, and maintenance instructions. These
documents shall include objectives for manufacturing process capability, reliability, maintainability and
availability, as well as acceptance criteria.

The organization shall maintain manufacturing process capability or performance as specified by the customer
part approval process requirements. The organization shall ensure that the control plan and
process flow diagram are implemented, including adherence to the specified

B measurement techniques,
B sampling plans,

B acceptance criteria, and
B reaction plans when acceptance criteria are not met.

Significant process events, such as tool change or machine repair, shall be recorded.
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The organization shall initiate a reaction plan from the control plan for characteristics that are
either not

statistically capable or are unstable. These reaction plans shall include containment of product
and 100 % inspection, as appropriate. A corrective action plan shall then be completed by the
organization, indicating specific timing and assigned responsibilities to assure that the process
becomes stable and capable. The plans shall be reviewed with and approved by the customer when so
required.

The organization shall maintain records of effective dates of process changes.

8.2.4 Monitoring and measurement of product

ISO 9001:2008, Quality management systems — Requirements

8.2.4 Monitoring and measurement of product

The organization shall monitor and measure the characteristics of the Product to veriﬁj
that Proc{uct requirements have been met. T his shall be carried out at aPProPriate stages of
the Procluct realization process in  accordance with the Plannecl arrangements (see 7.1 ).
[ vidence of comcormitg with  the acceptance criteria shall be maintained.

Records shall indicate the Person(s) authorizing release of Proc{uct for c{eliverg to the customer (see 4.2.4).

Tl‘we release  of Proc{uct and c{elivcrg of service to the customer shall not Procecc{ until
the Plarmed arrangements (566 7.1 ) have been satisxcactorilg comP|eted, unless otherwise

aPProvec] by a relevant authorit}j and, where aPPlicaHe, by the customer.

NOTE  When selecting product parameters to monitor compliance to specified internal and external requirements, the
organization determines the types of product characteristics, leading to

[ ] the types of measurement,
n suitable measurement means, and

u the capability and skills required.

8.2.4.1 Layoutinspection and functional testing

A layout inspection and a functional verification to applicable customer engineering material and performance
standards shall be performed for each product as specified in the control plans. Results shall be available for
customer review.

NOTE  Layout inspection is the complete measurement of all product dimensions shown on the design records.

8.2.4.2 Appearance items

For organizations manufacturing parts designated by the customer as “appearance items”, the
organization shall provide

W appropriate resources, including lighting, for evaluation,

B masters for colour, grain, gloss, metallic brilliance, texture, distinctness of image (DOI), as appropriate,
B maintenance and control of appearance masters and evaluation equipment, and
[ |

verification that personnel making appearance evaluations are competent and qualified to do so.
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8.3 Control of nonconforming product

ISO 9001:2008, Quality management systems — Requirements
8.3 Control of nonconforming product

The organization shall ensure that Procluct which does not conform to Procluc’c requfrcments is identified and
controlled to prevent its unintended use or c]elivery. A documented Procec{ure shall be established to define
the controls and related responsibihtics and authorities for clca|irxg with nonconForming Product.

Where aPP]icable, the organization shall deal with noncomcorming Product bg one or more of the Fo”owing ways:

a) bfj taking action to eliminate the detected xwonconFormitg;
b) }33 authorizing its use, release or acccptancc under concession bga relevant authoritg and,

where aPPIicab]e, bﬂ the customer;

c) by taking action to preclude its original intended use or application;
Y g p g PP

d) bfj taking action aPProPriate to the effects, or Potential effects, of the noncomcormit\rj when noncomtorming
Product is detected after c{clivcrg or use has started.

When noncomCorming Product is corrected it shall be subjcct to re-verification to demonstrate comcormity to the
requirement&
Records of the nature of nonconformities and any subsequent actions taken, including

concessions obtained, shall be maintained (see 4.2.4).

8.3.1 Control of nonconforming product — Supplemental

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

8.3.2 Control of reworked product

Instructions for rework, including re-inspection requirements, shall be accessible to and
utilized 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 approve any requests from suppliers before
submission to the customer.
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8.4 Analysis of data

ISO 9001:2008, Quality management systems — Requirements

8.4 Analysis of data

The organization shall determine, collect and anaigse aPProPriate data to demonstrate the
suitabiiitg and effectiveness of the quaiity management  system and to evaluate where continual
improvement of the effectiveness of the quaiitg management system can be made. T his shall include data
generateci as a result of monitoring and measurement and from other relevant sources. Ti‘ie anaiﬂsis of data shall
Provicie information reiating to

a) customer satisfaction (see 8.2.1),

b) contormity to Prociuct requirements (seec 8.2.4),

c) characteristics and trends of processes and Products, inciuciing oPPortunities for Preventive action (see

8.2.% and 8.24), and

d) suppliers (see 7‘4).

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:

m  development of priorities for prompt solutions to customer-related problems;

B determination of key customer-related trends and correlation for status review, decision-making and
longer term planning;

B aninformation system for the timely reporting of product information arising from usage.

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

8.5 Improvement

8.5.1 Continual improvement

ISO 9001:2008, Quality management systems — Requirements
8.5 Improvement
8.51 Continual improvement

The organization shall continualiy imProve the effectiveness of the quaiitg management system ttirough the use of
the ciuaiitg Poiicg, quaiitg oi:jectives, audit results, anaigsis 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.
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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,
product characteristics are predictable and meet customer requirements.

8.5.2 Corrective action

ISO 9001:2008, Quality management systems — Requirements

8.5.2 Corrective action

The organization shall take action to eliminate the causes 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 com Plaints),

b) c]etermining the causes of nonconformities,

c) evaluating the need for action to ensure that nonconformities do not recur,
d) determining and implementing action needed,

e) records of the results of action taken (see 4—.2.4), and

£ reviewing the effectiveness of the 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

or

The organization shall apply to other similar processes and products the corrective action, and

controls implemented, in order to eliminate the cause of a nonconformity.

8.5.2.4 Rejected product test/analysis

The organization shall analyse parts rejected by the customer's 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 recurrence.

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.
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8.5.3 Preventive action

ISO 9001:2008, Quality management systems — Requirements

8.5.3 Preventive action

The organization shall determine action to eliminate the causes of Potentia! nonconformities in order to prevent
their occurrence. Preventive actions shall be appropriate to the effects of the Potential Prob!cms‘

A documented Procedure shall be established to define reciuirements for

a) c{etermining Potential nonconformities and their causes,

}3) evaluating the need for action to prevent occurrence of noncomcormitics,
) determining and implementing action needed,
cl) records of results of action taken (see 4".2%1"), and

e) reviewing the effectiveness of the Preventf\/c action taken.
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Annex A
(normative)

Control plan

A.1 Phases of the control plan

The control plan shall cover three distinct phases, as appropriate.

a) Prototype: a description of the dimensional measurements, material and performance tests 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 build.

¢) 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 process. 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 name/operation description.

b) Product control

B product-related special characteristics,
B other characteristics for control (number, product or pocess),
B specification/tolerance.

c) Process control

B process parameters,

B process-related special characteristics,

B machines, jigs, fixtures, tools for manufacturing.
d) Methods

B evaluation measurement technique,
B error-proofing,
B sample size and frequency,
B control method.
e) Reaction plan and corrective actions

B reaction plan (include or reference),
B corrective action.





