This is a preview of "AIAG CQI-16:2009". Click here to purchase the full version from the ANSI store.

Automotive Industry Action Group C Q I - 1 6

ISO/TS 16949:2009 Guidance Manual



https://webstore.ansi.org/Standards/AIAG/AIAGCQI162009?source=preview

This is a preview of "AIAG CQI-16:2009". Click here to purchase the full version from the ANSI store.

AIAG cQie
ISO/TS 16949:2009 Guidance Manual

Automotive Industry Action Group Version 1 Issued 9/09

ABOUT AIAG

Purpose Statement
Founded in 1982, AIAG is a globally recognized organization where OEMs and suppliers unite to address
and resolve issues affecting the worldwide automotive supply chain. AIAG’s goals are to reduce cost and
complexity through collaboration; improve product quality, health, safety and the environment; and
optimize speed to market throughout the supply chain.

AIAG Organization
AIAG is made up of a board of directors, an executive director, executives on loan from member
companies, associate directors, a full-time staff, and volunteers serving on project teams. Directors,
department managers, and program managers plan, direct and coordinate the association’s activities
under the direction of the executive director.

AIAG Projects
Volunteer committees focus on business processes or supporting technologies and methodologies. They
conduct research and develop, publish, and provide training on standards, conventions, standard
business practices, white papers, and guidelines in the areas of automatic identification, CAD/CAM,
EDl/electronic commerce, continuous quality improvement, health focus, materials and project
management, occupational health & safety, returnable containers and packaging systems,
transportation/customs and truck & heavy equipment.

AIAG PUBLICATIONS

An AIAG publication reflects a consensus of those substantially concerned with its scope and provisions. An
AIAG publication is intended as a guide to aid the manufacturer, the consumer and the general public. The
existence of an AIAG publication does not in any respect preclude anyone from manufacturing, marketing,
purchasing, or using products, processes, or procedures not conforming to the publication.

CAUTIONARY NOTICE
AIAG publications are subject to periodic review and users are cautioned to obtain the latest editions.
MAINTENANCE PROCEDURE

Recognizing that this AIAG publication may not cover all circumstances, AIAG has established a maintenance
procedure. Please refer to the Maintenance Request Form at the back of this document to submit a request.
Published by:
Automotive Industry Action Group
26200 Lahser Road, Suite 200
Southfield, Michigan 48033
Phone: (248) 358-3570 « Fax: (248) 358-3253

AIAG COPYRIGHT AND TRADEMARK NOTICE:

© 2009 Automotive Industry Action Group, except that copyright is not claimed as to any part of an original work prepared by a U.S.
or state government officer or employee as part of the person'’s official duties.

Except as noted above, all rights are reserved by AIAG and no part of these materials may be reproduced, reprinted, stored in a
retrieval system, or transmitted, in any form or by any means, electronic, photocopying, recording, or otherwise, without the prior
written permission of Automotive Industry Action Group. Copyright infringement is a violation of federal law subject to criminal and
civil penalties.

AIAG and Automotive Industry Action Group are registered service marks of the Automotive Industry Action Group. Automotive
Industry Action Group makes no claim to any trademark of a third party. Trademarks of third parties included in these materials are
the property of their respective owners.

© 2009 Automotive Industry Action Group

ISBN#: 978 1 60534 159 0


https://webstore.ansi.org/Standards/AIAG/AIAGCQI162009?source=preview

This is a preview of "AIAG CQI-16:2009". Click here to purchase the full version from the ANSI store.

SR AIAG &
ISO/TS 16949:2009 Guidance Manual

Version 1 Issued 9/09 Automotive Industry Action Group



https://webstore.ansi.org/Standards/AIAG/AIAGCQI162009?source=preview

This is a preview of "AIAG CQI-16:2009". Click here to purchase the full version from the ANSI store.

AIAG cQie
ISO/TS 16949:2009 Guidance Manual

Automotive Industry Action Group Version 1 Issued 9/09

TABLE OF CONTENTS

PN =@ 1 I Y A C TR 1
TABLE OF CONTENTS .ottt ettt e sttt e e ettt e e s bt e e e s sabt e e s e st be s e sabaseessbbeeesesbeesesabesessbbasesastassesabenesssbbaneaas 3
(@Yt o AV A 1 A RS 5
RO 1O S I A o = = O 7 A\ O o 5
1.1 QUALITY MANAGEMENT SYSTEM REQUIREMENTS ....teiteeiteeiteeieaseesieesteesteesteestesstesseestessteeseesssessesssssssesssesssesnsenns 5

2 EXPLANATION OF PROCESS APPROACH [ AUDIT .ottt st sttt sae s saba s sare s snne e 6
2.1 BENEFITS OF USING THE PROCESS APPROACH ..uvtiiiiiiiiiiitiiit i e et seiittbite e s s s e sabtba et s e s s s s sababanssasssesabbbaassasssssabbbasesesssasns 6
2.2 WHAT IS A PROCESS? i iiiittttiie et sttt et e e s sttt e e e e s s e bbb et s e e s s e bbb b e e e s e e e s e bbb b e e e eee s s e bbb baeseeessesabbbaaeeeeeeesabbbaaeeeeenaaes 7
2.3 THE BUILDING BLOCKS OF A PROCESS .. .ciiiiiiiitttiiiiie et iiiitties e st ssiiitbees s e s s s aiabtbeessesssssabbbasssesssasaabbaseessssssbbbasaseeesaes 7
2.4 THE PROCESS APPROACH ... .tttiiiiieiiiiititiieete st seitbatees s e st seibbtbeessesssasababesssaessasabb b e essesssassb b baesseessesabbbaaeseessssabbbbaeeesenases 9

3 SETTING UP THE QUALITY MANAGEMENT SYSTEM ..ot 10
3.1 STEP 1 — PROCESS IDENTIFICATION ...uvvtiiittieeiitteeeeeteseestaeessessessssstessssssesesssssesssassessssssesassssesssassessssssenesassessesnses 10
3.2 STEP 2 — PROCESS IMAPPING........cttieiititeeieteeeesetteeeeeteesesbaeeesebbesesassesssssbaeeesasbeseaasbesesssbesesassbesesassesessssenesaseeeesnses 10
3.3 STEP 3= EFFECTIVENESS ..ottt bbb bbb bbb s 11
Ry =R Ay N U] 1 [N R 12
3.4.1 Quality Management System (QMS) AUIL .........cveieieriie ittt ettt e e e 14
3.4.2 ManufaCturing PrOCESS AUIL .......ccuiiuiiieitiieii ettt bbbt e e b et e e b be bt e e enee e 15
RO T = oL [0 o N U o ) O 16
o [ (= g g b AN U o 1 = = TR 17

4 STRATEGY FOR IMPLEMENTING ISO/TS 16949:2000 ......oocviieiciiie et eteie ettt s ettt e s etee e s sibanessrae s sreeas 19
APPENDIX A — HEAT TREAT PROCESS EXAMPLE........o oottt ettt 25
APPENDIX B - THE QUALITY MANAGEMENT SYSTEM AUDIT ... 29
APPENDIX C — THE MANUFACTURING PROCESS AUDIT ...ttt s 33
APPENDIX D — PROCESS MAPPING EXAMPLES ...ttt ettt st st 35
APPENDIX E - CERTIFICATION/SURVEILLANCE AUDIT PLAN INSTRUCTIONS.......ccocccoiieeeeiieeeae 53
APPENDIX F — GUIDANCE MATRIX ...ttt ettt ettt s bt sbat e s s s ba e e s st be s s sbaae e s sabaeessabaesesanes 59
T2 Te]n 104 1 (o] N TR 59

ST L@ ] = e I €] =1\ 2 R 60
A N =T [0y o N RO 60

2 NORMATIVE REFERENC E ...ttt ettt et e ettt e et e e s st e e e s bt e e e s eabee e s sabaeeeabeesesseeeessrreneaas 60
STERMS AND DEFINITIONS ...ttt ettt ettt s et e e s ettt e e s ettt e e s st et e e sbbeeesabateesaabaaessabbeeesaareesesrens 60
4 QUALITY MANAGEMENT SYSTEM ..ottt ettt et ettt st s ta e s ta e ste e aesnnesbeesbeenbeenveens 60
4.1 GENERAL REQUIREMENTS ...citiittttttiteeittiitttttteesessiesssteessesssassssssssesssassssbasssesssssstbasssesssssasbbbbseesesssasbbssaessesssassnrres 60
4.2 DOCUMENTATION REQUIREMENTS ....uvviiiitteeeiitteeeeeteeeessseessestesesassesssssssssssassesssassessssssesasasssesssassesssssenessssessesases 61

5 MANAGEMENT RESPONSIBILITY oottt sttt sttt et s bt e e s st e e s s bt e e s s sb b e e e s sbbae s s sabanasssrbaneaas 62
5.1 MANAGEMENT COMMITMENT ...uutiieiitteieitteeesitteeesaisessesssesssessessaassesssssesessassesesassesessssesssssssesssasssssssssesessssessesnnes 62
oI OLU 1Sy ] V=1 3 =l Yo U LR 62
B.3 QUALITY POLICY ..tttitiesteeiteestee it asteaseesteesteesbeesbeesbestee st e sbeesbeesbeemeeese e ebe e ebe e b e em b e es b e ebbenb e e nbeenbeebeemeeaneeabeenbeebeentaens 63


https://webstore.ansi.org/Standards/AIAG/AIAGCQI162009?source=preview

This is a preview of "AIAG CQI-16:2009". Click here to purchase the full version from the ANSI store.

SR AIAG &
ISO/TS 16949:2009 Guidance Manual

Version 1 Issued 9/09 Automotive Industry Action Group
Lo I N N1 TR 63
5.6, IMANAGEMENT REVIEW ..eiieiiiiitttteitieeeseiittbttteesesssessbasesssesssassssssssesssassssbasssasssasssbesssasssssasbbesssasesssassbssasssesssasnnres 64

6 RESOURCE MANAGEMENT ...ttt ettt ettt ettt e s st s s s bt e e e s sab e e e s st b e s s sabbeesssabaeesebbesssbeaesssrbaneaas 64
5.1 PROVISION OF RESOURCES ....uttiiiieiiiiiitttiieeeessiistsstteessssiassssssssesssasssssssssesssasssssssssesssssssssssssessssissssssssesessisssssseeses 64
5.3 INFRASTRUCTURE .. .utttttieiiiiittttetteesssessbbettsesssssiabbateeesesssasb b e b eeesesssasbbebeeesesssa bbb baeeseessesabbbasesesssesabbbbaaeasessssbbabbeesas 66
YYo=y = NAYZ 1 2 (0] NV =1 SOOI 66

T PRODUCT REALIZATION .ottt ettt ettt et s e e e s e ettt s e e s s e sab b b e et e e e s s e saba b e et e eessssbbbaeaeesesees 67
7.1 PLANNING OF PRODUCT REALIZATION = INOTE . uuttiiiiiiiiiiiiiiiiie e e siititiees e e s ssiistbeessesssssasbbasssesssssastbssesssesssassssnesesas 67
7.2.1 DETERMINATION OF REQUIREMENTS RELATED TO THE PRODUCT ....uvviiiitiieeiireeesitreeesssreessssreessssnsessssnsessssnvenas 68
7.3 DESIGN AND DEVELOPMENT ....uvtiieiittiteeiteeeesetteeeeessesessabesesssaesesassssesssseeesassesseaasessesssbesesassessessessesssresssasessssnsens 69
T4 L PURCHASING PROCESS. .. ueeieiitteteieteteeiiteeessistesesassesssssesssasssesesasassessssesesassessesasasssssssesesassessesssessessssesssassessssssens 72
7.5.1 CONTROL OF PRODUCTION AND SERVICE PROVISION ....uuvviiiiieiiiiititiieeiessseiisreessesssessssssssesssssssssssssesssssssssssssess 74
7.6 CONTROL OF MONITORING AND MEASURING EQUIPMENT .....vviiiiitiieeiitteeeeetreeeeetreeesitbeeessateesesssesesasseeesansessessenas 76

8 MEASUREMENT, ANALYSIS AND IMPROVEMENT .....oo ittt sttt satae s 76
L TR 1= N1 7 ORI 76
8.2.1 CUSTOMER SATISFACTION ... .uutttiiieiiiiiitttetttesessiiisssttsesessiassassssssesssasssssssssessseisssbesssessssissssssssssessisssssssssessssssnnes 77
8.3 CONTROL OF NONCONFORMING PRODUCT .1vviiiieiiitttttieeiessietittesssesssasssssasssessssssssbssssesssssssssssssssessisssssssssesssssssnnes 79
B4 ANALY SIS OF DATA . ttttiiiieeiiiiittettteeestiitbarrreeessiaibbsbeeetessaasbbebeesseessasa bt bassseessesastbesseeeesssaabbbbaeesesssasbbabaeeseessassntres 79
8.5.1 CONTINUAL IMPROVEMENT ..uutttiiitiiiiiiiittteeeessiiisssteessessiaissssssssesssassssssssssssssisssssssssssssissssssssssessimssssssssesssnsssnnes 79

ISO/TS 16949:2009 READINESS EVALUATION L..oooiiiiie ettt ettt ettt e ettt e e sttt s s s sta e e s st te e s saresessabaeas 82


https://webstore.ansi.org/Standards/AIAG/AIAGCQI162009?source=preview

This is a preview of "AIAG CQI-16:2009". Click here to purchase the full version from the ANSI store.

AIAG cQie
ISO/TS 16949:2009 Guidance Manual

Automotive Industry Action Group Version 1 Issued 9/09

OVERVIEW

This implementation guide is written to help transition the organization’s current quality management
system (QMS) to ISO/TS 16949:2009 and is intended to serve as only a guidance document. Keep in
mind that ISO/TS 16949:2009 uses 1SO 9001:2008 as its base specification. For better understanding and
clarification purposes, you may access the AIAG Web site at www.aiag.org for information on how to
purchase 1SO standards prior to using this implementation guide.

It is important to remember that ISO/TS 16949:2009 uses the terminology of "Process Approach” and is
further clarified in this implementation guide. Depending on how the organization’s current quality
management system is set up, the QMS may already be in compliance to the "Process Approach”.

ISO/TS 16949:2009 focuses on customer satisfaction. It is important to design, implement and maintain
the organization’s quality management system based on this focus. This includes greater attention to
customer specific requirements and the organization’s ability to satisfy them. It is no longer good enough
to document what you do and do what is documented, but also to verify the effectiveness of the
organization’s processes in meeting customer and internal requirements.

1 PROCESS APPROACH
The Introduction of ISO/TS 16949:2009, Section 0.2 Process Approach states:

... for an organization to function effectively, it has to determine and manage numerous linked activities.
An activity or set of activities 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 to produce the desired outcome, can be referred to
as the “process approach”.

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

When used within a quality management system, such an approach emphasizes the importance of

. understanding and meeting requirements,

. need to consider processes in terms of added value,

° obtaining results of process performance and effectiveness, and

. continual improvement of processes based on objective measurement.

This is typically achieved through process mapping (e.g. flowcharting) the organization’s quality
management system and then reviewing what is done against all the requirements in the Technical
Specification as a minimum.

1.1 Quality Management System Requirements
ISO/TS 16949:2009 states in clause 4.1 that the organization shall

. determine the processes needed for the quality management system and their application
throughout the organization,
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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,

ensure that availability of resources and information necessary to support the operation
and monitoring of these processes,

monitor, measure where applicable, and analyze these processes, and

implement actions necessary to achieve planned results and continual improvement of
these processes.

This is typically documented using the "process approach” through process mapping or documented
policies, procedures and work instructions.

2

EXPLANATION OF PROCESS APPROACH / AUDIT

This section shows the suggested best practices on how to identify, define, document and audit processes
to prepare for registration to ISO/TS 16949:2009.

2.1 Benefits of Using the Process Approach

Improved understanding of process interfaces and interactions
Alignment of organization activities to customer metrics (See Figure 1)

Customer feedback through metrics provides a customer's perspective of the
effectiveness of the organization's processes

Process approach is a "common language” understood by the global automotive industry

Improved organizational efficiency through reduction/elimination of non-value added
activity

Audits that are tailored to the individual organizations through their processes

Focus of 3rd party and internal audits on the activities and objectives most important to
customer satisfaction

Process audits provide a basis for continual improvement when customer objectives are
met

ISO/TS 16949:2009
pIuSspCégfftic;ner Organization’s Customer Satisfaction
> Processes

Customer Feedback

Figure 1. Alignment to Customer Metrics
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2.2 What Is A Process?

Definition: 1SO 9000 Quality Management systems — Fundamentals and VVocabulary provides the
following definition:

Process = set of interrelated or interacting activities which transforms inputs into outputs

Note 1: Inputs to a process are generally outputs of other processes

Note 2: Processes in an organization are generally planned and carried out under
controlled conditions to add value

The following Figure 2 describes this basic approach of inputs and outputs.

INPUTS > PROCESS STEPS OUTPUT >

Figure 2. Classical Process Model

An example of the Classical Process Model is described in Figure 3 below:

Outputs from Outputs from
Marketing/ Product/Process
Customer Development
Planning

Marketing / Customer Product/Process Manufacturing
Planning Development g Systems

Example: Example:
Customer Manufacturing
desires and product
expectations specifications

Figure 3. Interactions between Processes

2.3 The Building Blocks of a Process

Processes can be described as sequences of actions and responsibilities that include the following areas:

Management Responsibility (who owns the process)

Resource Management (personnel, skills, equipment, infrastructure, materials)
Product Realization (the steps to make — realize — the product)

Measurement, Analysis and Improvement (know what you need and what you have)
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Continual Improvement of the
Quality Management System

Management
(€t e Responsibility
Customers Resource Measurement, Customers
Management Analysis,
Improvement | [®-----7 -» Satisfaction
Requirements Input
o Product
realization

Quality Management
System

Key:
Value-adding activities E—

Information flow <----- »

Figure 4. 1ISO/TS 16949:2009 Model of a Process-Based Quality Management System

Figure 4 shows the structure of a process-based quality management system. Although this structure is
not explicitly required by ISO/TS 16949:2009, the four highlighted areas shown above in Figure 4 are
both relevant to the automotive industry and useful to describe a process. These four highlighted areas
correspond to Clauses 5 through 8 of ISO/TS 16949:2009. Clause 4 (Quality Management System) gives
the requirements for documentation and structure applicable to the entire quality management system.

Application of Clauses 5 though 8 as applied to any process (Applicable to all types of processes, not
limited to manufacturing):

Clause 5: Management Responsibility represents the action of management oversight to ensure
that all process steps contribute to the fulfillment of customer requirements.

Clause 6: Resource Management is the provision to processes of appropriate and sufficient
resources (skills, personnel, equipment, and infrastructure) to permit fulfililment of customer
satisfaction.

Clause 7: Product Realization includes the steps for planning, understanding customer
requirements, design, procurement, production, quality control, and logistics necessary to produce
the intended product.

Clause 8: Measurement, analysis and improvement include validation of conformity of the
process and of the final product to customer requirements, and continual improvement through
corrective and preventive actions.

See Appendix A - Heat Treat Process Example. The example demonstrates the usage of the four clauses
listed above in an automotive process example.
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2.4 The Process Approach

The process approach is a methodology for the design, implementation and maintenance of the Quality
Management System. This method identifies the process inputs and outputs of each requirement as stated
in ISO/TS 16949:2009. Methods may include graphical representation (see Appendix D, Process
Mapping Example Fig 1.), written instructions (such as policies, procedures), flowcharts, visual media, or
electronic methods

Customer requirements form a vital part of the Quality Management System. Refer to each specific
customer for this information (e.g. customer Web sites).

The process approach identified in Figure 6 below structures the organization’s QMS around customer
satisfaction and the organization’s processes. By identifying inputs and outputs as well as the sequence
and interactions, the QMS can then be measured to verify its effectiveness per customer requirements
(horizontal integration).

Figure 6 shows attributes of each process that need to be reviewed during a process audit. The horizontal
arrow represents the applicability of those areas to each process in the organization.

PROCESS APPROACH - ISO/TS 16949

The application of a common set of attributes for each of the major processes and interactions in the
organization: Management, Resources, Product Realization and Measurement and Improvement

Measure and
analyze
customer
feedback

Determine
customer
requirements

Satisfaction of
Customer
—> Requirements

Build the product
to customer
requirements

Design the
product to
customer
expectations

Design
manufacturi
ng process

Figure 6. Process Approach — ISO/TS 16949:2009 Process Attributes
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3 SETTING UP THE QUALITY MANAGEMENT SYSTEM

3.1 Step 1 — Process ldentification

ISO/TS 16949:2009 clause 4.1a states, "The organization shall determine the processes needed for the
quality management system and their application throughout the organization”. The organization needs to
show how all the requirements of ISO/TS 16949:2009 are met.

In this document review, the organization identifies where in the quality management system each
requirement of ISO/TS 16949:2009 is addressed. The auditor then focuses on the effectiveness of the
organization through the organization’s processes.

Customer requirements form an integral part of the Quality Management System. Refer to each specific
customer for this information (e.g. customer Web sites).

3.2 Step 2 — Process Mapping

ISO/TS 16949:2009 clause 4.1b states, “the organization shall determine the sequence and interactions of
these processes”. The organization needs to show how its process inputs — process steps — process
outputs interact in a logical sequence to meet the requirements of ISO/TS 16949:2009. Another term for
this step is called “process mapping”.

See Appendix D - Process Mapping Examples for additional information.

Once the organization’s processes have been mapped to the requirements, the organization is ready to
plan its internal process-based audits.

As shown in Figure 7, fundamentally, a process audit approach follows the organization’s quality
management system through its natural workflow.
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AN EXAMPLE OF AN AUTOMOTIVE PROCESS FLOW
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Figure 7. An Example of an Automotive Process Flow

3.3 Step 3 — Effectiveness

ISO/TS 16949:2009 clause 4.1c states, "The organization shall determine criteria and methods needed to
ensure that both the operation and control of these processes are effective."”

ISO 9000:2000 defines “effectiveness” as, “the extent to which planned activities are realized and
planned results achieved.”

When mapping the process, review the process outputs to inputs. Compare the outputs of the process to
the organization’s objectives. Analyze the metrics being used — or determine metrics to be used. These

metrics are used to track progress, indicate correction or drive improvement in the quality management
system. Metrics are not always quantitative. Action items resulting from management reviews may also

apply.
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3.4 Step 4 - Auditing
Three types of audits are required in ISO/TS 16949:2009:

o 8.2.2.1 Quality Management System Audit
. 8.2.2.2 Manufacturing process audit
o 8.2.2.3 Product Audit

All of these audits must be conducted using the process approach.

ISO/TS 16949:2009 section 8.2.2.5 Internal auditor qualifications are: “The organization shall have
internal auditors who are qualified to audit the requirements of this Technical Specification (see 6.2.2.2).”
Refer to customer specific requirements for specific criteria.

The basic steps in a process approach audit can include:

° reviewing the list of customers and their customer specific requirements
o identifying process owners, their responsibilities and authority
. reviewing the process measurements before conducting the audit, especially those metrics

important to the customer. Compare business goals and objectives to customer goals
and objectives

. understanding the basic business processes within the organization and following them
through the process
. reviewing linkages (process handoffs) and interactions (e.g., from employee to employee,

shift to shift, function to function, plant to plant, process to process)

If the product / process meet specification with no negative trends:

) ask about the basic building blocks of the process and the inputs/outputs, to determine
knowledge of the process

) ask about how the organization measures effectiveness of its processes and ask them how
they interpret the results

o ask how they build on steps to achieve continual improvement

) ask if they use benchmarking to achieve continual improvement

If the product / process does not meet specification or has negative trends:

) is top management involved

o ask who is responsible (process owner)

) concentrate on product realization (the steps involved). What step is not being followed
or is not effective

) does the organization know where the negative trend begins (Where do the measurements
begin to show issues?)

) how does the organization contain the problem (protect the customer)

o how does the organization investigate to find the root cause of the out-of-specification
part or process

o what progress has been made towards correction

o have similar processes been reviewed to prevent recurrence

o if the process involves manufacturing:
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