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Foreword

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

it 3.

task of technical committees is to prepare International Standards. Draft Ifaternational
Standard$ adopted by the technical committees are circulated to the member bodies~for|voting.
Publicatign as an International Standard requires approval by at least 75 % of the (member| bodies

Internation

gircumstances, particularly when there is an urgent market requirement for such documents, a
ommittee may decide to publish other types of normative document:

In other
technical

O Publicly Available Specification (ISO/PAS) represents an agreement between tgchnical
s in an I1SO working group and is accepted for publication if\itsis approved by 50 % of the
members of the parent committee casting a vote;

— an I§0 Technical Specification (ISO/TS) represents an agreement between the membefs of a
technjcal committee and is accepted for publication if it is approved by 2/3 of the members of the
comnyjittee casting a vote.

An ISO/RAS or ISO/TS is reviewed every three yearscwith a view to deciding whether it can be
transformd into an International Standard.

ISO/TS 16949 was prepared by the International- Automotive Task Force (IATF) and represeptatives
from ISOATC 176, Quality management and quality*assurance, and its subcommittees.

Boxed text in copyright notice, clause 4 and annex A is original 1ISO 9001:1994 text. The sectof
specific sypplemental requirements are autside the boxes.

In this Teghnical Specification, the word "shall" indicates requirements. Paragraphs marked "NOJTE" are
for guidance in understanding or_¢larifying the associated requirement. The word "should" appegring in
a NOTE is for guidance only.

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

ISO/TS 16949 has beemnssued for provisional application in the automotive sector so that infoymation
and expefience in its use€ may be gathered.

Remarks ffor certification
To obtain recognition of certification to this Technical Specification by the customer memberg of the
IATF, a lcommon—global—certification—schemehas—been—developed—and—must—befollowed (see
bibliography [7]). Customer-specific requirements supplemental to this Technical Specification, if any,
shall be included in the audit in order to obtain customer recognition of such certification.

Details can be obtained from the organizations who support the International Automotive Task Force
cited below.

NOTE All participating IATF OEMs and suppliers have customer-specific requirements in addition
to this Technical Specification.
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79, rue|J.J. Rousseau F-92158 Suresnes Cedex France

tel. +33 1 46 25 02 30 fax: +33 1 46 97 00 80 e-mail: fiev@fiev.fr
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Introduction

The goal of this Technical Specification is the development of fundamental quality systems that provide
for continuous improvement, emphasizing defect prevention and the reduction of variation and waste in
the supply chain. This Technical Specification defines the fundamental quality system requirements of
the subscribing companies. It is recognized that there may be company-specific, division-specific,
commodity-specific, and/or part-specific requirements in addition to those given in Figure 1.

This Technical Specification aligns existing automotive quality system requirements within the global
automotive industry and avoids multiple certification audits.

More specific
A

Part

Commodity

Division

Company \

Sector

ISO/TS 16949

ISO 9001
Fundamental

Y
More generic

Figure-I' — Quiality related requirements

© 1SO 1999 — All rights reserved
X © ANFIA, © CCFA/FIEV, © VDA, © DaimlerChrysler Corp., Ford, General Motors — All rights reserved


https://standardsiso.com/api/?name=9a4317bba9d0a1dd88875f666d987458

ISO/TS 16949:1999(E)

Figure 2 demonstrates the progression of quality system documentation.

Defines
international
guality system
requirements

INTERNATIONAL STANDARD
ISO 9001 / 1ISO 9002

mtermational

Customer-supporting

-

(see bibliography)
Advanced
Quality Planning
Control Plan

Tools and
Techniques

pference manuals on:

§ . Level 2
@ Procedures Defines
who, what, when

SECTOR REQUIREMENTS

ISO/TS 16949

Part and Process Approval
Procedures

automotive
guality system
regquirements

Customef
related
guality system
requirements

Company-specific re quirements

@

Level 1
Defines approach and
responsibility including
assurance of customer needs

7
¢
A¢

Level 3
Answers
how

Level 4
Prompts recdrding
of informatjon
such as forms,

tags, labels

S
2 Job instructions
N

Other documentation

NQTE Once\recorded, level 4 items may become a quality record (see 4.16).

Figure 2 — Quality System Documentation Progression
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In this Technical Specification, quality planning activities of all pre-launch phases have been integrated
under the new heading: "Product realization".

For suppliers with product design responsibility, product realization also includes product design (see

4.4).

Product realization in the context of quality planning is discussed in 4.2.4. The structure is outlined

below:

Xii

4.2.3

Quality planning

4.2.4

4.2.3.1 Quality planning — ISO 9001:1994

4.2.3.2 Quality plan requirements

Product realization

4.2.4.1 General

4.2.4.2 Measurements

4.2.4.3 Review cycle

4.2.4.4 Multidisciplinary approach

4.2.4.5 Tools and techniques

4.2.4.6 Computer-aided design

4.2.4.7 Special characteristics

4.2.4.8 Feasibility review

4.2.4.9 Management of process design
4.2.49.1 General
4.2.4.9.2 Process design input
4.2.4.9.3 Progess design output
4.2.4.9.4. Process verification

4.2.4.10 Control plan

4.2.4.11Rroduct approval process
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TECHNICAL SPECIFICATION

ISO/TS 16949:1999(E)

Quality systems — Automotive suppliers — Particular

requ

irements for the application of ISO 9001:1994

1

This T
require
automa

This T¢
"sites"
a) parts
b) heat
c) othe

NG
au

This T

2

The fol
provisic
revisior
Techni
of the 1
docums
Standal

ISO 84

ISO 90
installa

ISO/IE(

Scope

echnical Specification specifies, in conjunction with ISO 9001:1994.“the qualit
ments for the design/development, production and, when relevant, installation and seg
tive-related products.

echnical Specification is applicable to production and service part' supplier and sub
providing:

5 or materials, or

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

I customer-specified products.

TE "Remote locations" such as design centres and corporate headquarters form part
Hit, however they cannot obtain stand-alone certification to this Technical Specification.

chnical Specification can also be applied throughout the automotive supply chain.

Normative references

owing normative documents contaifr provisions which, through reference in this text,
ns of this Technical Specification. For dated references, subsequent amendmer
s of, any of these publications” do not apply. However, parties to agreements base
tal Specification are encouraged to investigate the possibility of applying the most recef
ormative documents indicated below. For undated references, the latest edition of the
ent referred to applies, Members of ISO and IEC maintain registers of currently valid Int
ds.

D2:1994, Quality'management and quality assurance — Vocabulary.

D1:1994, Quality systems — Model for quality assurance in design, development, p
tion and sefvicing.

C 17025, General requirements for the competence of testing and calibration laboratorie

y system
rvicing of

Contractor

bf the site

constitute
ts to, or
d on this
it editions
nhormative
ernational

roduction,

st

3

Terms and definitions

For the purposes of this Technical Specification the terms and definitions given in ISO 8402:1994 and in
annex A apply. However where there are terms for which the wording of the definition differs in
ISO 8402:1994, the definitions in annex A apply.

1

Revision of ISO/IEC Guide 25:1990.
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4 Quality system requirements

4.1 Management responsibility

4.1.1 Quality policy
4.1.1.1 Quality policy — 1ISO 9001:1994

The supplier's management with executive responsibility shall define and document its policy for quality,
including [objectives for quality and its commitment to quality. The quality policy shall be relevarit to the
supplier's| organizational goals and the expectations and needs of its customers. The supplier shall
ensure that this policy is understood, implemented and maintained at all levels of the organization.

4.1.1.2 OQbjectives

The supplier shall define goals, objectives and measurements to deploy the quality policy. Objectives for
achieving|quality shall be included in the business plan.

NOTE The goals and objectives should address customer expectations and be achievable within a
defingd time period.

4.1.1.3 Customer satisfaction

The supplier shall have a documented process for determining customer satisfaction, including
frequency of determination, and how objectivity and validity are assured. Indicators to monitor trends of
customer|satisfaction and dissatisfaction shall be documented and supported by objective information.

NOTE Consideration should be given to both intetnal and external customers.

4.1.1.4 Continuous improvement

Continuoyis improvement in quality, servic€,cost, and technology shall be provided for in the [Quality
Policy.

The supplier shall identify opportunities for quality and productivity improvement and implement
appropriafe improvement projects.

The supplier shall use appropriate continuous improvement measures and methodologies (see 42.7).
NOTE 1 The following list shows examples of possible techniques which might be used. Thegre may

— value analysis,

— benchmarking,

— analysis of motion/ergonomics,

— mistake-proofing.

NOTE 2 Guidelines for quality improvement are given in ISO 9004-4.
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4.1.2 Organization
4.1.2.1 Responsibility and authority
4.1.2.1.1 Responsibility and authority — 1ISO 9001:1994

The responsibility, authority and the interrelation of personnel who manage, perform and verify work
affecting quality shall be defined and documented, particularly for personnel who need the
organizational freedom and authority to:

a) initiate action to prevent the occurrence of any nonconformities relating to the product, process and
guality-systenr;

b) identify and record any problems relating to the product, process and quality system;

c) initigte, recommend or provide solutions through designated channels;

d) verify the implementation of solutions;

e) contfol further processing, delivery or installation of nonconforming product(until the defjciency or
unsatisfactory condition has been corrected.

4.1.2.1.2 Customer representative

The supplier shall assign responsibility to appropriate individuals to represent the needs of the|customer
in interpal functions in addressing quality requirements, such as ‘'selection of special chargcteristics,
setting guality objectives, training, corrective and preventive actions, product design and develgpment.

4.1.2.1.3 Quality responsibility

Managément with responsibility and authority for cerrective action shall be promptly informed of
productis or processes which become noncompliant with specified requirements.

Personpel responsible for quality shall have the authority to stop production to correct quality pfoblems.

4.1.2.4 Resources
4.1.2.2.1 Resources —I1S0O 9001:1994

The sypplier shall identify resource requirements and provide adequate resources, including the
assignment of trained personnel (see 4.18), for management, performance of work and erification
activitigs including internal quality audits.

NQTE Subclause 4.18-in 1ISO 9001:1994 is 4.18.1 in this Technical Specification.

4.1.2.2.2 Shift resources

Especially coneerhing the production process, all the shifts shall be staffed with personnel in ¢harge of,
or delegatedyesponsibility for quality.

4.1.2. 3 Managementrepresentative

The supplier's management with executive responsibility shall appoint a member of the supplier's own
management who, irrespective of other responsibilities, shall have defined authority for

a) ensuring that a quality system is established, implemented and maintained in accordance with this
International Standard, and

b) reporting on the performance of the quality system to the supplier's management for review and as a
basis for improvement of the quality system.

NOTE The responsibility of a management representative may also include liaison with external
parties on matters relating to the supplier's quality system.

© 1SO 1999 — All rights reserved
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4.1.2.4 Organizational interfaces

The supplier shall have systems in place to ensure management of appropriate activities during concept

development, prototype and production according to customer advanced product quality plann
control plan manual or project management manual (see bibliography).

ing and

The supplier shall use a multidisciplinary approach for decision making and have the ability to

communicate necessary information in a language used by the customer, unless waived by the
customer, and data in the customer-prescribed format.

4.1.3 Mahagementreview

4.1.3.1 Management review — ISO 9001:1994

The supglier's management with executive responsibility shall review the quality system at [defined

intervals $ufficient to ensure its continuing suitability and effectiveness in satisfying the*requirements of
this Interrjational Standard and the supplier's stated quality policy and objectives (sée4.1.1). Regords of

such reviews shall be maintained (see 4.16).

NOTE Subclauses 4.1.1 and 4.16 in ISO 9001:1994 are 4.1.1.1 and 4.16.1/n'this Technical
Speciffication.

4.1.3.2 Management review — supplemental

These reyiews shall include all elements of the quality system and'its performance (see 4.2.8) o
as an essential part of the continuous improvement process.

Part of the management review shall be the monitoring of,strategic quality objectives, and the
reporting pnd evaluation of the cost of poor quality.

NOTE Management review should be conducted with sufficient frequency to ensure t
estafjlished quality system is effective.

4.1.4 Bysiness plan

The supplier shall utilize a formal, documented, comprehensive business plan. The business pl
be a contfolled document.

NOTE 1 The content of the business plan is not subject to third-party audit.

er time

regular

hat the

hn shall

Goals and plans shall cover short-term (1 to 2 years) and longer-term (3 years or more). The goals and

plans shall be based on analysis of competitive products, where available, and on benchmarkin
and outsife the autometive industry and the supplier's commodity. Methods to determine curr

) inside
bent and

future cugtomer expectations shall be in place. An objective process shall be used to define the scope

and colle¢tion and.analysis of information, including the frequency and methods of collection.

Methods fo track;*update, revise and review the plan shall be documented to ensure that the
followed and<cammunicated throughout the organization, as appropriate.

NOT

— market-related issues including customer satisfaction plans,

- financial planning and cost objectives,

— growth projections including plant/facilities plans,

— human resource development,

- R & D plans, projections, and projects with appropriate funding,

— operational performance objectives, measurables and improvement plan,
- health, safety and environmental issues.

plan is
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4.1.5 Analysis and use of company level data

The supplier shall document trends in quality, operational performance (productivity, costs of poor
quality, efficiency, effectiveness) and current quality levels for key product and service features.

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

Trends in data and information shall be compared with progress toward overall business objectives and
lead to action to support the following:

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

b) dete

mination of kev customer related trends and correlation to _sunnort status review.
Y 10 o

mak
C) anir

4.1.6

The su
continu
Nd
IIpI

The suipplier shall have a process for measurement of employee satisfaction and

Employee motivation, empowerment and satisfaction

pplier shall have a process for motivation of employees to achieve quality~Objectives an
ous improvements. The process shall include promotion of quality awareness on all leve

hn/actual” comparison and improvement suggestions.

ng and longer term planning;
formation system for the timely reporting of product information arising from usagé.

TE Quality reviews should be conducted to provide appropriate information,

decision

0 to make
s,

such as

employee

understanding of appropriate quality objectives.

4.1.7 |mpact on society

4.1.7.1 Product safety

Due cdre regarding product safety and means to.Jminimize potential risks to employees, customers,
users gnd the environment shall be addressed in.the supplier's quality policy and practices, especially in
design |control (see 4.4) and process control (see 4.9) procedures and practices. The supplier shall
promotg internal awareness of safety considéerations relative to the supplier's product.

4.1.7.2 Regulations

The supplier shall have a process‘to ensure compliance with all applicable government, safety and
environmental regulations, including those concerning storage, handling, recycling, elimjnating or
disposipg of materials.

4.2 Quality system

4.2.1 General

The s uring that

product coenforms to specified requirements. The supplier shall prepare a quality manual co
requiremeénts of this International Standard. The quality manual shall include or make refere

T’:plier shall establish, document and maintain a quality system as a means of ens

ering the
hce to the

guality system procedures and outline the structure of the documentation used in the quality system.

NOTE 1 Guidance on quality manuals is given in ISO 10013.

NOTE 2 All the quality system documents should be controlled. See Figure 2.
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4.2.2 Quality system procedures
4.2.2.1 Quality system procedures — ISO 9001:1994

The supplier shall:

a) prepare documented procedures consistent with the requirements of this International Standard and
the supplier's stated quality policy, and
b) effectively implement the quality system and its documented procedures.

For the purposes of this International Standard, the range and detail of the procedures that form part of

th litv-svstem-shall-be-dependent-upon-the-complexitvof-the-work—the-methods-used—and-th kill
e quality-system-shal-be-dependent-upon-the-complexity-of the-workthe-methods-used—and-the skills
and training needed by personnel involved in carrying out the activity.

NOTE Documented procedures may make reference to work instructions that define how an
activity is performed.

4.2.2.2 Quality system documentation

All requirgments of this Technical Specification shall be addressed in the quality system documentation,
but not ngcessarily by individual procedures.

4.2.3 Quality planning
4.2.3.1 Quality planning — 1SO 9001:1994

The supplier shall define and document how the requirements*for quality will be met. Quality planning
shall be cpnsistent with all other requirements of a supplier's*quality system and shall be documgnted in
a format fo suit the supplier's method of operation. The supplier shall give consideration to the fqgllowing
activities,|as appropriate, in meeting the specified requirements for products, projects or contracts:

a) the prgparation of quality plans;

b) the idgntification and acquisition of any controls, processes, equipment (including inspection and test
equipnment), fixtures, resources and skills that may be needed to achieve the required quality;

¢) ensuring the compatibility of the design, the production process, installation, servicing, inspection and
test procedures and the applicable documentation;

d) the updating, as necessary, of.guality control, inspection and testing techniques, including the
development of new instrumentation;

e) the idgntification of any measurement requirement involving capability that exceeds the known state

g) the clarification of ‘standards of acceptability for all features and requirements, including thosg which
contain a subjective element;

h) the id¢gntification and preparation of quality records (see 4.16).

NOTE 2 Subclauses 4.2.3 a) and 4.16 in ISO 9001:1994 are 4.2.3.1 a) and 4.16.1 respectively in
this Technical Specification.

4.2.3.2 Quality plan requirements

The supplier shall have a quality plan which includes customers’ requirements and references to
appropriate technical specifications.

© 1SO 1999 - All rights reserved
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4.2.4 Product realization
42.4.1 General

The supplier shall have a process for product realization to deliver products on time to customer
requirements (quality, cost, delivery). For suppliers with product design responsibility, this process shall
include product design (see 4.4).

NOTE 1 Some customers refer to project management as a means for product realization, while
others consider advanced quality planning as the means. Quality planning embodies the concepts
of defect prevention and continuous improvement as contrasted with defect detection.

If a prgject management approach is used, a project manager and a project team shall bejjassigned,
appropfiate resources shall be allocated (see 4.1.2.2) and any special responsibilities (see-4.1.2.1) and
organiZational interfaces (see 4.1.2.4) shall be defined.

NQTE 2 The project should be broken down into elementary tasks.

The supplier shall ensure the confidentiality of customer-contracted products” and projegts under
development and related product information.

4.2.4.1 Measurements

Measullements at appropriate stages of product realization shall be>defined, analysed and reported to
management. These measurements shall include quality risks,<{costs, lead-times, critical paths and
others, |as appropriate.

4.2.4.3 Review cycle
The supplier shall review the status at appropriate stages of product realization and take suitabje action.

NQTE These reviews should be coordinated’with the design phases (see 4.4) and should include
prqcess design (4.2.4.10).

4.2.4.4 Multidisciplinary approach

The supplier shall use a multidisciplinary approach to prepare for product realization, including:

— devglopment/ finalization of special characteristics,
— devglopment, and review of EMEAs (see A.27) including actions to reduce potential risks,

— deveglopment, and review of control plans.

4.2.4.9 Tools and techhiques

The supplier shall,ise tools and techniques identified in customer reference manuals on fadvanced
product quality< planning and control plan. Similar techniques that accomplish the intenf may be
acceptable.

The su plrer shaII carry out analysrs of potentral nonconformrtres and shaII |mplement approprrate action.
y ntrol plan

review and approval requrrements whrch shaII be observed

The supplier shall utilize appropriate mistake-proofing methods during the planning of processes,
facilities, equipment and tooling.

The supplier shall perform process studies on all new 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 process capability, reliability, maintainability
and availability, as well as acceptance criteria.
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4.2.4.6 Computer-aided design

When specified in the contract, the supplier shall have the appropriate resources and equipment to
utilize computer-aided product design, engineering and analysis compatible with the customer systems,
including subcontracted design work. The supplier shall also be able to use numerical design and
drawing data, by computer-aided methods, for the manufacture of production tooling, and prototypes as
applicable. If these functions are subcontracted, the supplier shall provide technical leadership.

4.2.4.7 Special characteristics

The supp
NOT

All special characteristics shall be included in the control plan.

Customet

Process
with the

NOT
chars
mate

4.2.4.8 R

The supp
review (s

4249 |\
4.2.49.1

The supp
processe

4.2.4.9.2

The supp

— produg
- targets
— applicg

warchall annhs annranriata mathaodce ta idantifiz cnacial charactarictice (caa annay C)
rTCr—orraat Tt T et oo toTaeT Ty o CrIorocte T Totre

D AR od AR~d =4 SACAA A RIEA~ZAm g

s may have specific definitions and symbols which shall be complied with.
control documents such as FMEAS, control plans and operator instructions shall be

E 2 Initially, the customer may determine special characterjstics and identify them.
cteristics may be identified from any product characteristic-category, such as dime
fial, appearance or performance.

Feasibility reviews

ier shall investigate and confirm the manufacturing‘feasibility of proposed products in ¢
e 4.3). Feasibility reviews shall be recorded.

lanagement of process design
General
ier shall establish and maintain~documented procedures to develop and verify the de

5 used for product realization.

Process design input

t design output data, such as design FMEAS,
for productivity) process capability and cost,
ble regulations,

— custo

— experi¢nce from previous developments.

4.2.4.9.3 Process design output

ers regdirements, if any,

F 1 Special characteristics may include product characteristics and process parameters.

ier shall identify, document and review the process design input requirements including:

marked

customer's special characteristic symbol or the supplier's equivalent’symbol or notation to
indicate those process steps that affect special characteristics.

Special
nsional,

tontract

sign of

The process design output shall be expressed in terms that can be verified and validated against

process d

esign input requirements. The process design output shall include:

— specifications and drawings,

- proces

s FMEAs,

— job instructions (see 4.9.2),

- proces

s approval acceptance criteria,

— data for quality, reliability, maintainability and measurability,

— results

of mistake-proofing activities, as appropriate,

— methods of rapid detection and feedback of product/process nonconformities.
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4.2.4.9.4 Process verification

The supplier shall verify process design output against process design input requirements and record
the results (see 4.16).

4.2.4.10 Control plan

The supplier shall:

— develop control plans (see annex B) at the system, subsystem, component and/or material level, as
appropriate for the product supplied,

— havd
cust
- use
- list @
- incly
— initig
NOT
stee

Control

- prod
- prog
- proc
- prog
- insp

NG

42.4.1
The su

Nd
the

This pr
NG

comply with one of the-part approval manuals listed in the bibliography.

The su

All changes shall_reéquire customer notification and may require customer approval. For ¢

designg
so that

When

a control plan for pre-launch and production, and also for prototype when requirg
bmer,

A multidisciplinary approach to develop control plans,

n the control plan the controls used for process control (see 4.9),

de the customer required information on the control plan (see annex B),
te the specified reaction plan as appropriate (see 4.9.3).

E 1 The control plan requirement encompasses processes producing bulk material
, plastic resin and paint as well as those producing parts.

plans shall be reviewed and updated as appropriate when any ofthe following occur:

uct is changed,

esses are changed,

esses become unstable,

esses become non-capable,

bction method, frequency, etc. is revised.

TE 2 Customer approval may be required.

1 Product approval process
pplier shall comply with a product and. process approval procedure recognized by the cu

TE 1 Part approval is the finalStep of the product realization process and will be comp
process is verified.

pduct approval process shall also be applied to subcontractors.
TE 2 Where no customer procedure exists, such as tier 3 companies, the suppli

pplier shall verifyZthat changes are validated including all subcontractor changes.
, impacton form, fit, function, performance, and/or durability shall be reviewed with the

all effects can be properly evaluated.
required by the customer, additional verification/identification requirements such

require

bd by the

5 such as

stomer.
eted after

er should

roprietary
customer

as those

H for new maodelintroduction shall be met

4.2.5 Plant, facility and equipment planning

The supplier shall use a multidisciplinary approach for developing plant, facility and equipment plans.
Plant layouts shall minimize material travel and handling, facilitate synchronous material flow, and
optimize value-added use of floor space. Methods shall be developed for evaluating the effectiveness of
existing operations considering the following factors:

- ove
- app

rall work plan,
ropriate automation,

— ergonomics and human factors,
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— operator and line balance,

— storag
- value-

e and buffer inventory levels,
added labour content.

NOTE The supplier should identify and define appropriate metrics to monitor the effectiveness of
existing operations.

426 To

oling management

The supplier shall provide appropriate technical resources for tool and gauge design, fabrication and

verificatiop-activities

The supplier shall establish and implement a system for tooling management including:

— maintgnance and repair facilities and personnel,
- storagg and recovery,

- set-up
- tool-c
- toold
- toolm
- tooling
The supy
subcontrg

4.2.7 Pr

Continuolis improvement shall extend to product charaeteristics and process parameters v

highest ¢
prioritized

NOT

NOT
prody
unac

4.2.8 QU

The supg
operation

a) objecti
b) objecti

c) customer satistagtion with product supplied.

The resul

nge programmes for perishable tools,

ign modification documentation, including engineering change level
dification and revision to documentation as appropriate,

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

lier shall implement a system to track and follow-up omthese activities if any
cted.

Dcess improvement

riority on special characteristics (see 4.1.1*4 'and 4.2.4.7). The supplier shall de
action plan.

F 1 Efforts should be made to achieve defect prevention rather than defect detection.

E 2 If attribute data (see 4.10.1.2) results do not equal zero defects, it is noncon
ct. "Improvements” made in-«these situations are corrective actions. Processd
ceptable capability/performance.require corrective action (see 4.14.2 and 4.13).

ality system performance

lier shall evaluate the.performance of the quality system to verify the effectivenes
Results shall be recorded to provide, as a minimum, evidence of the achievement of:

ves specified imthe quality policy (see 4.1.1.2),
ves specifiedin the business plan (see 4.1.4),

s shall"be used for continuous improvement or corrective action as appropriate.

ork is

ith the
elop a

forming
S with

5 of its

4.3 Contract review
4.3.1 General

The supplier shall establish and maintain documented procedures for contract review and for the
coordination of these activities.

10
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4.3.2 Review
4.3.2.1 Review —1S0 9001:1994

Before submission of a tender, or the acceptance of a contract or order (statement of requirement), the
tender, contract, or order shall be reviewed by the supplier to ensure that:

a) the requirements are adequately defined and documented; where no written statement of
requirement is available for an order received by verbal means, the supplier shall ensure that the
order requirements are agreed before their acceptance;

b) any differences between the contract or order requirements and thase in the tender are resqlved;

c) the gupplier has the capability to meet the contract or order requirements.

4.3.2.4 Review — supplemental

The sypplier shall have a process for identification of cost elements or pricey as apprgpriate, in
developing quotations.

NQTE Cost data are not subject to third-party audit. Cost data refer to\values while cost|elements
refer to items such as labour, overheads, material.

The supplier shall ensure that any customer-specific requirements are met [see alsp special
characteristics (4.2.4.7) and feasibility review (4.2.4.8)].

4.3.3 Amendment to a contract

The supplier shall identify how an amendment to a contract is made and correctly transferfed to the
functions concerned within the supplier's organization:

4.3.4 Records

Records of contract reviews shall be maintained (see 4.16).

NQTE 1 Channels for communication and interfaces with the customer's organization in these
coiftract matters should be established.

NQTE 2 Subclause 4.16 in 4SO 9001:1994 is 4.16.1 in this Technical Specification.

4.4 Design control

IMPORTANT: _THIS ELEMENT APPLIES TO PRODUCT DESIGN RESPONSIBLE SUPPLIERS
ONLY. Customer approval of a product from a design responsible supplier does not aive the
supplier's design responsible status.

4.4.1 General

The supplier shall establish and maintain documented procedures to control and verify the design of the
product in order to ensure that the specified requirements are met.

4.4.2 Design and development planning
4.4.2.1 Design and development planning — ISO 9001:1994

The supplier shall prepare plans for each design and development activity. The plans shall describe or
reference these activities, and define responsibility for their implementation. The design and
development activities shall be assigned to qualified personnel equipped with adequate resources. The
plans shall be updated, as the design evolves.

© ISO 1999 - All rights reserved
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4.4.2.2 Required skills

The supp
The supp

lier shall ensure that the design team is qualified to achieve design requirements.
lier's design activity shall be qualified in appropriate skills such as:

— geometric dimensioning and tolerancing (GD&T),

- quality
— design

function deployment (QFD),
for manufacturing (DFM)/design for assembly (DFA),

— value engineering (VE),

- design
- failure

- finite e
— solid modelling,

- simula

- compu

- reliabil

4.4.2.3 R

The supp
and procs

4.4.3 Or

of experiments (DOE),

mode and effects analysis (DFMEA/PFMEA, etc.),
ement analysis (FEA),

ion techniques,

ter-aided design (CAD)/computer-aided engineering (CAE),
ty engineering plans.

Research and development

ier shall have access to research and development facilities te-ensure innovation of
sses.

ganizational and technical interfaces

product

Organizational and technical interfaces between different groups which input into the design
shall be d

Drocess

4.4.4 De
4441 1|

efined and the necessary information documented, transmitted and regularly reviewed.
sign input
Design input — ISO 9001:1994

requirem

nts, shall be identified, documented and their selection reviewed by the supplier for ads

pguacy.

Design i;put requirements relating to the product, including applicable statutory and regulatory

Incomple
these req

Design in

e, ambiguous or conflicting requirements shall be resolved with those responsible for in
Lirements.

put shall take into consideration the results of any contract review activities.

posing

4442 K

Product li

4443 |

Reliability objectives

e, reliability;durability and maintainability objectives shall be included in design inputs.

Use ofiinformation

The supy
competito

12

plier, “shall have a_ process to deploy mformatlon galned from prewous de5|gn p

rojects,

aAlTatysS

Tature.
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4.4.5 Design output
4.4.5.1 Design output — 1SO 9001:1994

Design output shall be documented and expressed in terms that can be verified and validated against
design input requirements.

Design output shall:
a) meet the design input requirements;

b) contain or make reference to acceptance criteria;

c) identify those characteristics of the design that are crucial to the safe and proper functiening of the
product such as operating, storage, handling, maintenance, and disposal requirements.

Design|output documents shall be reviewed before release.

NQTE The characteristics specified in c) above are designated as "special characteristics.

4.4.5.2 Design optimization
The supplier's design output shall be the result of a process that includest

— effofts to simplify, optimize, innovate and reduce waste, such as guality function deploymegnt (QFD),
design for manufacturing (DFM), design for assembly (DFA), (value engineering (VE), |[design of
experiments (DOE), tolerance studies, or appropriate alternatives,

— utilization of geometric dimensioning and tolerancing as applicable,

— analysis of cost/performance/risk trade-offs,

- use pf feedback from testing, production and from the_field,

— use pf design FMEAs.

4.4.6 Design review

At appropriate stages of design, formal documented reviews of the design results shall be plgnned and
conducted. Participants at each design review shall include representatives of all functions g¢oncerned
with th¢ design stage being reviewed; as well as other specialist personnel, as required. Records of
such reviews shall be maintained (see 4.16).

NQTE Subclause 4.16 in 1ISO'9001:1994 is 4.16.1 in this Technical Specification.

4.4.7 |Design verification

At appropriate stages-of’design, design verification shall be performed to ensure that the degign stage
output meets the design stage input requirements. The design verification measures shall be| recorded
(see 4.16).

OTESI* In addition to conducting design reviews (see 4.4.6), design verification may include
acfivities'such as

performing alternative calculations

comparing the new design with a similar proven design, if available,
undertaking tests and demonstrations, and

reviewing the design-stage documents before release.

NOTE 2 Subclause 4.16 in ISO 9001:1994 is 4.16.1 in this Technical Specification.

© 1SO 1999 — All rights reserved
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4.4.8 Design validation
4.4.8.1 Design validation — 1ISO 9001:1994

Design validation shall be performed to ensure that product conforms to defined user needs and/or
requirements.

NOTE 1 Design validation follows successful design verification (see 4.4.7).

NOTE 2 Validation is normally performed under defined operating conditions.

NOTE 3 Validation is normally performed on the final product, but may be necessary in earlier

stagd
NOT

S prior to product completion.
E 4 Multiple validations may be performed if there are different intended uses.

4.48.2 |

Design validation — supplemental

Design validation shall be performed in conjunction with customer programme'timing requir¢gments.
Validatior] results shall be recorded (see 4.16). Design failures shall be documented in the validation
records. Procedures for corrective and preventive action shall be followed-in ‘addressing such|design
failures.
4.4.8.3 Prototype programme
When reduired by the customer, the supplier shall have a prototype programme. The supplier shall use,
wherever|possible, the same subcontractors, tooling and processes as will be used in production,
All perfofmance testing activities shall be monitored for' timely completion and conformgnce to
requirements.
While seryices may be subcontracted, the supplier.shall provide technical leadership.
4.4.9 Dgsign changes
4.4.9.1 Design changes — ISO 9001:1994
All design changes and modifications -shall be identified, documented, reviewed and apprgved by
authorizegl personnel before their implementation.

NOTE This includes changes'to proprietary designs.
4.4.9.2 Evaluation of design change
The supplier shall address the impact of a design change on the systems in which the product is used,

the customer assembly process, and other related products and systems.

4.5 Do

cument and data control

45.1 General

The supplier shall establish and maintain documented procedures to control all documents and data that
relate to the requirements of this International Standard including, to the extent applicable, documents of
external origin such as standards and customer drawings.

NOTE Documents and data can be in the form of any type of media, such as hard copy or
electronic media.

14

© 1SO 1999 - All rights reserved
© ANFIA, © CCFA/FIEV, © VDA, © DaimlerChrysler Corp., Ford, General Motors — All rights reserved



https://standardsiso.com/api/?name=9a4317bba9d0a1dd88875f666d987458

ISO/TS 16949:1999(E)

4.5.2 Document and data approval and issue
4.5.2.1 Document and data approval and issue — ISO 9001:1994

The documents and data shall be reviewed and approved for adequacy by authorized personnel prior to
issue. A master list or equivalent document control procedure identifying the current revision status of
documents shall be established and be readily available to preclude the use of invalid and/or obsolete
documents.

This control shall ensure that:

th narbinant ac—aof annraneio [P~ SP- PN R T2 2PN -0 TSNP~ WP PN 2N PSP - | B PO NP T ¥ ~ -~ - t
a e HUI aricTit IJQ\JCJ T MPPI UPI TALC UU\.'UI neTito aAaurc AUVAITANITC Al an TUUULIVTTO VVI LAY A>3 \v pera IOnS

essential to the effective functioning of the quality system are performed,;

b) invalid and/or obsolete documents are promptly removed from all points of issue or use) or jotherwise
assyred against unintended use;
c) any |obsolete documents retained for legal and/or knowledge-preservation purposes arg suitably
identified.

NQTE Examples of appropriate documents referred to in a) are:
- engineering drawings,

— engineering standards,

— mathematical (CAD) data,

— inspection instructions,

— test procedures,

— work instructions,

— operations sheets,

— quality manual,

— operational procedures,

— quality assurance procedures,
— material specifications.

4.5.2.4 Engineering specifications

The supplier shall establish a procedure to assure the timely review, distribution and implemgntation of
all custbmer engineering standards/specifications and changes. The supplier shall maintain arecord of
the date on which each change.is implemented in production (see 4.16). Implementation shall include
updates to all appropriate documents.

NQTE 1 An appropriate unit of measure for "timely review" would be business "days", not weeks or
mdnths.

NQTE 2 A change in these standards/specifications will require an updated record of customer pro-
dugtion part-approval when these specifications are referenced on the design record or if they affect
do¢uments of production part approval process, such as control plan, FMEAs, etc.

4. 5.3 Document and data changes

Changes to documents and data shall be reviewed and approved by the same functions/organizations
that performed the original review and approval, unless specifically designated otherwise. The
designated functions/organizations shall have access to pertinent background information upon which to
base their review and approval.

Where practicable, the nature of the change shall be identified in the document or the appropriate
attachments.

© 1SO 1999 — All rights reserved
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4.6 Purchasing
4.6.1 General
46.1.1 General —1SO 9001:1994

The supplier shall establish and maintain documented procedures to ensure that purchased product

(see 3.1)

conforms to specified requirements.

NOTE Definition 3.1 in ISO 9001:1994 is A.45 in this Technical Specification.

4.6.1.2 Customer-approved subcontractors
Where specified by the contract (e.g. customer engineering drawing, specification), the ,.suppli

purchase

be used gfter they have been approved by the customer.

The use
ensuring

4.6.1.3 Regulatory compliance
All purch

4.6.2 Ewvaluation of subcontractors
4.6.2.1 Evaluation of subcontractors — SO 9001:1994

products, materials or services from approved subcontractors. Other subcontractors m

pf customer-designated subcontractors does not relieve the supplier of\the responsik
he quality of subcontracted parts, materials and services.

er shall
ay only

ility for

ased products or materials used in part manufacture cshall satisfy current regulatory
requirements applicable to the country of manufacture and salé¢such as environmental, el
electromggnetic, and safety.

pctrical,

The supp
a) evalua
includi

b) define
depen

produgt and, where applicable, an'the quality audit reports and/or quality records of the pre
demonstrated capability and performance of subcontractors;

c) establi

ier shall:

fe and select subcontractors on the.basis of their ability to meet subcontract requir
ng the quality system and any specific quality assurance requirements;

the type and extent of control-exercised by the supplier over subcontractors. This
lent upon the type of product,“the impact of subcontracted product on the quality

5h and maintain quality records of acceptable subcontractors (see 4.16).

ements

hall be
of final
pviously

NOT

4.6.2.2 $ubcontractor development

The supglier shalk perform subcontractor quality system development with the goal of subco
compliange tothis Technical Specification or an existing customer quality system requirements
(see bibli(l)graphy).

E Subclause 4.16.i0/ISO 9001:1994 is 4.16.1 in this Technical Specification.

ntractor
manual

NOTE T Subconiracior assessment snould occur at supplier-specified frequency. 11
subcontractor development, it should be conducted according to this Technical Specification by a
customer-recognized second or third party. Acceptance of such assessments is not intended to limit

more

specific supplier/subcontractor quality system development.

part of

NOTE 2 The prioritization of subcontractors for development is dependent upon for example the
subcontractor’s quality performance and the importance of the product, material or service supplied.

16

© 1SO 1999 - All rights reserved
© ANFIA, © CCFA/FIEV, © VDA, © DaimlerChrysler Corp., Ford, General Motors — All rights reserved



https://standardsiso.com/api/?name=9a4317bba9d0a1dd88875f666d987458

ISO/TS 16949:1999(E)

4.6.2.3 Scheduling subcontractors

The supplier shall require 100 % on-time delivery performance from subcontractors. The supplier shall
provide appropriate planning information and purchase commitments to enable subcontractors to meet
this expectation.

The supplier shall implement a system to monitor the delivery performance of subcontractors with
corrective actions taken as appropriate. The supplier shall track incidents of premium freight regardless
of whether the supplier or the subcontractor pays the premium.

4.6.3 Purchasingdata

Purchaging documents shall contain data clearly describing the product ordered, including where
applicaple:
a) the type, class, grade or other precise identification;

b) the title or other positive identification, and applicable issues of specificatiohs, drawingg, process
reguirements, inspection instructions and other relevant technical data, including requirements for
appfoval or qualification of product, procedures, process equipment andpersonnel;

c) the title, number and issue of the quality system standard to be applied:

The suipplier shall review and approve purchasing documentsk for adequacy of the |specified
requirements prior to release.

4.6.4 Verification of purchased product

4.6.4.1 Supplier verification at subcontractor's premises

Where [the supplier proposes to verify purchased-product at the subcontractor's premises, the supplier
shall specify verification arrangements and the method of product release in the purchasing dofuments.

4.6.4.2 Customer verification of subcantracted product

Where |specified in the contract, the“supplier's customer or the customer's representativg shall be
affordefl the right to verify at.the subcontractor's premises and the supplier's prenfises that
subcontracted product conforms_to specified requirements. Such verification shall not be usgd by the
supplier as evidence of effective’ control of quality by the subcontractor.

Verificdtion by the custamer shall not absolve the supplier of the responsibility to provide acceptable
product, nor shall it preelude subsequent rejection by the customer.

4.7 QJontrokef customer-supplied product
4.7.1 Control of customer-supplied product — ISO 9001:1994

The supplerstattestablistrand maintaim documerntedprocedures for thecontrotof verification, storage
and maintenance of customer-supplied product provided for incorporation into the supplies or for related
activities. Any such product that is lost, damaged or is otherwise unsuitable for use shall be recorded
and reported to the customer (see 4.16).

Verification by the supplier does not absolve the customer of the responsibility to provide acceptable
product.

NOTE 1 Customer-owned returnable packaging is included in this element (see 4.15.4).
NOTE 2 Subclause 4.16 in ISO 9001:1994 is 4.16.1 in this Technical Specification.
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4.7.2 Customer owned tooling

Customer-owned tools and equipment shall be permanently marked so that the ownership of each item
is visually apparent.

4.8 Product identification and traceability

Where appropriate, the supplier shall establish and maintain documented procedures for identifying the
product by suitable means from receipt and during all stages of production, delivery and installation.

Where afid 10 the extent that traceability 1S a speciiied requirement, the supplier shall establjsh and
maintain [documented procedures for unique identification of individual product or batches. This
identificatjon shall be recorded (see 4.16).

IMPQRTANT: The words "Where appropriate”, above, do not apply.
NOTE Subclause 4.16 in ISO 9001:1994 is 4.16.1 in this Technical Specification.

4.9 Prqgcess control
4.9.1 General
4.9.1.1 General —1SO 9001:1994

The supplier shall identify and plan the production, installation ‘and servicing processes which |directly
affect quglity, and shall ensure that these processes are carried out under controlled conditions.

Controlled conditions shall include the following:

a) documented procedures defining the manner of. production, installation and servicing, where the
absenge of such procedures could adversely affect quality;

b) use of suitable production, installation and sefvicing equipment, and a suitable working environment;

¢) complipnce with reference standards/codgs; quality plans and/or documented procedures;

d) monitoring and control of suitable process parameters and product characteristics;

e) the approval of processes and equipment, as appropriate.

f) criterial for workmanship, whichyshall be stipulated in the clearest practical manner (e.g.|written
standards, representative samples or illustrations);

g) suitablp maintenance of equipment to ensure continuing process capability.

Where the results of practesses cannot be fully verified by subsequent inspection and testing of the
product apd where, for'example, processing deficiencies may become apparent only after the prpduct is
in use, the processes shall be carried out by qualified operators and/or shall require continuous
monitoring and coftrol of process parameters to ensure that the specified requirements are met.

The requireménts for any qualification of process operations, including associated equipment and
personne| (see 4.18), shall be specified.

NOTE 1 Such processes requiring pre-qualification of their process capability are frequently
referred to as special processes.

Records shall be maintained for qualified processes, equipment and personnel, as appropriate
(see 4.16).

NOTE 2 Subclauses 4.16 and 4.18 in ISO 9001:1994 are 4.16.1 and 4.18.1 in this Technical Specification.

4.9.1.2 Cleanliness of premises

The supplier shall maintain premises in a state of order, cleanliness and repair appropriate to the
product manufactured [see 4.9.1.1 b)].

© 1SO 1999 - All rights reserved
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4.9.1.3 Contingency plans

The supplier shall prepare contingency plans, such as utility interruptions, labour shortages, key
equipment failure, to reasonably protect the customer's supply of product in the event of emergency,
excluding natural disaster and force majeur [see 4.9.1.1 b)].

4.9.1.4 Designation of special characteristics

The supplier shall comply with all customer requirements for designation, documentation and control of
special characteristics. The supplier shall provide documentation showing compliance with these

custom

49.1.

The s
machin
[see 4.
- plan
- pac
- avai
- doc
- pre

N

dat
an

4.9.2

The su
operati
disrupti

These
control
NG
ins
no
Job ins

rrequirements as requested [see 4.9.1.1 d)].

Preventive maintenance

pplier shall identify key process equipment and provide appropriate resolirces for

/equipment maintenance and develop an effective planned total preventive,maintenan
.1.1 g)]. As a minimum, this system shall include the following:

ed maintenance activities,

aging and preservation of equipment, tooling and gauging,

ability of replacement parts for key manufacturing equipment,

menting, evaluating and improving maintenance objectives,

ictive maintenance methods.

TE Predictive maintenance methods should include & review of appropriate items su
nufacturer's recommendations, storage, tool wear,yoptimization of uptime, correlatio
a to preventive maintenance activities, important characteristics of perishable too
hlysis, infrared monitoring of circuits and vibration analysis as appropriate.

Job instructions

pplier shall prepare documented job instructions for all employees having responsibiliti
bn of processes. These instructions shall be accessible for use at the work statig
on to the job.

nstructions shall be derived\from appropriate sources such as the quality plan (see 4
plan (see 4.2.4.10) and the product realization process (see 4.2.4).

TE 1 Job instructiens”may take the form of process sheets, inspection and labor
fructions, shop travellers, test procedures, standard operation sheets, or other d
mally used by the'Supplier to provide the necessary information.

fructions shall.include or reference, as appropriate:

- ope

- part[name<and part number, or part family,
— curr¢ntengineering level/date,
— required tools, gauges and other equipment,

ation name’and number keyed to the process flow diagram,

Ce system

ch as the
n of SPC
ling, fluid

es for the
n without

.2.3), the

atory test
pcuments

— material identification and disposition instructions,

— customer and supplier designated special characteristics if any,

— relevant engineering and manufacturing standards,

— inspection and test instructions with acceptance criteria (see 4.10.4),
— reaction plans,

— revision date and approvals,

— visual aids,

- tool-

change intervals and set-up instructions,

— SPC and other process-monitoring requirements.

NOTE 2 "Job instructions" are equivalent to "work instructions" referred to in 1ISO 9001:1994.
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4.9.3 Maintaining process control

The supplier shall maintain or exceed process capability or performance as approved via customer part
approval process. To accomplish this, the supplier shall ensure that the control plan and process flow
diagram are implemented, including adherence to the specified

— measurement technique,
— sampling plans,
— acceptance criteria (see 4.10.1.2),

Significant process events such as tool-change, machine repair, etc., shall be noted on.‘the|control
charts (sge 4.16).

NOTE When statistical data indicate a high degree of process capability, the supplier may revise
the cpntrol plan, as appropriate (see bibliography for customer part approval mapuals).

The supplier shall initiate the appropriate reaction plan from the control plan for-characteristics that are
either ungtable or non-capable. These reaction plans shall include containment of process output and
100 % ingpection, as appropriate. A corrective action plan shall then be.completed by the supplier,
indicating| specific timing and assigned responsibilities to assure that the -process becomes staple and
capable. The plans are to be reviewed with, and approved by the custamer when so required.

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

4.9.4 Vdrification of job set-ups

Job set-ups shall be verified whenever a set-up is performed, such as an initial run of a job, aterial
changeoyer, job change, significant time periods lapsed between runs, etc.

Job instryctions shall be available for set-up persorinel. The supplier shall use statistical methods of
verification where applicable.

NOTE Last-off-part comparisons are recommended.

4.9.5 Appearance items

For suppllers manufacturing parts(designated by the customer as "appearance items", the supplier shall

provide:

— approgriate lighting for evaluation areas,

- mastens for colour, grain, gloss, metallic brilliance, texture, distinctness of image (DOI) as
appropriate,

— maintgnance and.control of appearance masters and evaluation equipment,

— verification that\personnel making appearance evaluations are qualified to do so.

4.10 Inspection and testing
4.10.1 General
4.10.1.1 General —1SO 9001:1994

The supplier shall establish and maintain documented procedures for inspection and testing activities in
order to verify that the specified requirements for the product are met. The required inspection and
testing, and the records to be established, shall be detailed in the quality plan or documented
procedures.

NOTE References to "quality plan” (4.10.2 to 4.10.4) should be interpreted as "control plan”.
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4.10.1.2 Acceptance criteria

Acceptance criteria for attribute data sampling plans shall be zero defects. Appropriate acceptance
criteria for all other situations such as visual standards shall be documented by the supplier.

NOTE Some acceptance criteria require customer approval.

4.10.2 Receiving inspection and testing

4.10.2.1 The supplier shall ensure that incoming product is not used or processed (except in the
circumstances described in 4.10.2 ’2) until-it has been incpnr‘fnrl or-othenwise verified as r‘nnfgrming to
specifigd requirements. Verification of conformance to the specified requirements shall be infagcordance
with the quality plan and/or documented procedures.

4.10.2.2 In determining the amount and nature of receiving inspection, consideratiofyshall b¢ given to
the amount of control exercised at the subcontractor's premises and the reeorded evidence of
conformance provided.

4.10.2.8 Where incoming product is released for urgent production purposes-prior to verification, it shall
be positively identified and recorded (see 4.16) in order to permit immegdiate recall and replacement in
the event of nonconformity to specified requirements.

NQTE Subclause 4.16 in ISO 9001:1994 is 4.16.1 in this Technical Specification.

4.10.2}4 Incoming product quality

The supplier's incoming quality system shall use one or more of the following methods, unless waived by
the cusfomer:

— recejpt of, and evaluation of, statistical data by the supplier,

— recejving inspection and/or testing such as sampling based on performance,

— secqnd or third party assessments or audits* of subcontractor sites, when coupled with necords of
accgptable quality performance,

— partjevaluation by an accredited laboratory.

4.10.3| In-process inspection and testing

The supplier shall:

a) inspect and test the product as required by the quality plan and/or documented procedures;

b) hold| product until the«réquired inspection and tests have been completed or necessary regorts have
been received and-Yerified, except when product is released under positive-recall procedures (see
4.10}2.3). Release. under positive-recall procedures shall not preclude the activities outlined in 4.10.3 a).

4.10.4| Finakinspection and testing
4.10.4|1L-Final inspection and testing — 1ISO 9001:1994

The supplier shall carry out all final inspection and testing in accordance with the quality plan and/or
documented procedures to complete the evidence of conformance of the finished product to the
specified requirements.

The quality plan and/or documented procedures for final inspection and testing shall require that all
specified inspection and tests, including those specified either on receipt of product or in-process, have
been carried out and that the results meet specified requirements.

No product shall be dispatched until all the activities specified in the quality plan and/or documented
procedures have been satisfactorily completed and the associated data and documentation are available
and authorized.

© 1SO 1999 — All rights reserved
© ANFIA, © CCFA/FIEV, © VDA, © DaimlerChrysler Corp., Ford, General Motors — All rights reserved 21



https://standardsiso.com/api/?name=9a4317bba9d0a1dd88875f666d987458

ISO/TS 16949:1999(E)

4.10.4.2

Layout inspection and functional testing

A layout inspection and a functional verification to applicable customer engineering material and
performance standards shall be performed for all products at a sufficient frequency as specified in the
control plan. Results shall be available for customer review.

4.10.5 Inspection and test records

The supplier shall establish and maintain records which provide evidence that the product has been
inspected and/or tested. These records shall show clearly whether the product has passed or failed the

inspection
inspection

Records s

hall identify the inspection authority responsible for the release of product (see 4'16).

and/or test, the procedures for control of nonconforminé product shall apply (see 4:13).

ss any

NOT

4.10.6 L

Where in
laboratory

NOT
nor @
l[abor

Commerg
supplier s

411 C
411.1 @
411.1.1

gboratory requirements

Spection, testing and calibration services are conducted by a supplier’s laboratory fag
shall comply with ISO/IEC 17025, including use of a laboratory, ‘scope.

E Accreditation of supplier facilities to ISO/IEC 17025 or national equivalent is not requ
oes it satisfy, all quality system requirements specified<in this Technical Specificatig
htory. Therefore, the laboratory should be included in thie en-site audits.

ial/independent laboratory facilities used for inspection, test or calibration services
hall be accredited to ISO/IEC 17025 or national eguivalent.

pbntrol of inspection, measuring and test equipment
eneral
General — 1SO 9001:1994

E Subclauses 4.13 and 4.16 in ISO 9001:1994 are 4.13.1 and 4.16.1 in this Technical Specification.

ility the

red by,
n for a

by the

The supp
inspection
the confo
shall be U
with the rg

Where te
inspectior
prior to rg
intervals.
records a

Where th

lier shall establish and maintain documented procedures to control, calibrate and n
, measuring and test equipment (including test software) used by the supplier to demc

sed in a manner which-ensures that the measurement uncertainty is known and is co
pquired measurement'capability.

St software or-Comparative references such as test hardware are used as suitable fq
, they shallfechecked to prove that they are capable of verifying the acceptability of g
lease for-use during production, installation or servicing, and shall be rechecked at prg
The supplier shall establish the extent and frequency of such checks and shall n
5 evidence of control (see 4.16).

haintain
nstrate

rmance of product to the-specified requirements. Inspection, measuring and test equipment

nsistent

brms  of
roduct,
scribed
haintain

ent is a

b ‘availability of technical data pertaining to the inspection, measuring and test equipm

specified requirement, such data shall be made available, when required by the customer or customer's
representative, for verification that the inspection, measuring and test equipment is functionally
adequate.

NOTE 1 For the purposes of this International Standard, the term "measuring equipment" includes
measurement devices.

NOTE 2 Subclause 4.16 in ISO 9001:1994 is 4.16.1 in this Technical Specification.
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4.11.1.2 Measurement system analysis

Appropriate 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 (see 4.2.4.10). The analytical methods and acceptance criteria used shall
conform to those in the customer reference manuals on measurement system analysis (see
bibliography) as appropriate, including bias, linearity, stability and measurement repeatability and
reproducibility studies. Other analytical methods and acceptance criteria may be used if approved by the
customer.

NQIE_The choice of the anpr‘ifir‘ method to he used should be hased upon sound. technical

knpwledge of the complete measurement system, the conditions under which it will operate, and the
uses for which the data are being produced.

4.11.2| Control procedure

The supplier shall:

a) detefmine the measurements to be made and the accuracy required/~and select the appropriate
inspgection, measuring and test equipment that is capable of the necessary accuracy and prgcision;

b) identify all inspection, measuring and test equipment that can affect\product quality, and callbrate and
adjupt them at prescribed intervals, or prior to use, against certified equipment having a krjown valid
relagonship to internationally or nationally recognized standards. Where no such standards| exist, the
basis used for calibration shall be documented;

c) define the process employed for the calibration of inspection, measuring and test efjuipment,
inclyding details of equipment type, unique identification, location, frequency of checks, check
method, acceptance criteria and the action to be taken’when results are unsatisfactory;

d) idenify inspection, measuring and test equipment with a suitable indicator or approved idgntification
record to show the calibration status;

€) maintain calibration records for inspection, /mmeasuring and test equipment (see 4.16);

f) assgss and document the validity of previous inspection and test results when inspection, measuring
or tgst equipment is found to be out of\calibration;

g) ensuyre that the environmental conditions are suitable for the calibrations, inspections, meagurements
and tests being carried out;

h) ensyre that the handling, preservation and storage of inspection, measuring and test equipment is
such that the accuracy and fitness for use are maintained;

i) safeguard inspection, mgasuring and test facilities, including both test hardware and test|software,
from adjustments which would invalidate the calibration setting.

NQTE 1 The metrological confirmation system for measuring equipment given in 1ISO 1p012 may
be [used for guidance.

NQTE 2_Wear and frequency of use should be taken into account [see 4.11.2 ¢)].

NOQTE,3 A serial number traceable to the device calibration record meets the intent of this
requirementfsee 4112t

NOTE 4 Subclause 4.16 in ISO 9001:1994 is 4.16.1 in this Technical Specification.

4.11.3 Records

Records (see 4.16) of the calibration activity for all gauges, measuring and test equipment, including
employee- and customer-owned gauges, shall include:

— revisions following engineering changes (if appropriate),

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

— statements of conformance to specification after calibration/verification,

— notification to the customer if suspect product or material has been shipped.
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4.12 Inspection and test status

The inspection and test status of product shall be identified by suitable means, which indicate the
conformance or nonconformance of product with regard to inspection and tests performed. The
identification of inspection and test status shall be maintained, as defined in the quality plan and/or
documented procedures, throughout production, installation and servicing of the product to ensure that
only product that has passed the required inspections and tests [or released under an authorized
concession (see 4.13.2)] is dispatched, used or installed.

NOTE 1 Reference to "quality plan” in 4.12 should be interpreted as "control plan”.

NOTE 2 Location of product in the normal production flow does not constitute suitable indicgation of
inspection and test status unless inherently obvious such as material in an automated:prgduction
transfer process. Latitude is permitted, beyond automated production transfer processes, if the test
status is clearly identified, documented, and achieves the designated purpose.

4.13 Control of nonconforming product
4.13.1 General
4.13.1.1 (General — 1SO 9001:1994

The supplier shall establish and maintain documented procedures.10 ensure that product that dpes not
conform ﬂg specified requirements is prevented from unintended“dse or installation. This contdol shall
provide for identification, documentation, evaluation, segregation (when practical), disposftion of
nonconfofming product, and for notification to the functions ¢éoncerned.

4.13.1.2 | Suspect material or product
This element shall apply to suspect as well as nonconforming material or products.

The supplier shall provide visual identification for any nonconforming product, material and quarantine
areas.

4.13.1.3 |Corrective action plan

Suppliers| shall quantify, analyse‘and reduce all nonconforming product by establishing a cofrective
action plan. Progress towards, the-plan shall be tracked.

Customeris shall be informedpromptly in the event that nonconforming product has been shipped|

4.13.2 Review and<disposition of nonconforming product

The responsibility.for review and authority for the disposition of nonconforming product shall be defined.
Nonconforming/product shall be reviewed in accordance with documented procedures. It may be

a) reworked+to meet the specified requirements
b) accepted with or without repair by concession,
¢) regraded for alternative applications, or

d) rejected or scrapped.

Where required by the contract, the proposed use or repair of product [see 4.13.2 b)] which does not
conform to specified requirements shall be reported for concession to the customer or customer's
representative. The description of the nonconformity that has been accepted, and of repairs, shall be
recorded to denote the actual condition (see 4.16).

Repaired and/or reworked product shall be re-inspected in accordance with the quality plan and/or
documented procedures.
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NOTE 1 Reference to "quality plan" (4.13.2) should be interpreted as "control plan".
NOTE 2 Subclause 4.16 in ISO 9001:1994 is 4.16.1 in this Technical Specification.

4.13.3 Control of reworked product

9:1999(E)

Rework instructions shall be accessible and utilized by the appropriate personnel in their work areas.

4.13.4 Engineering approved authorization

The supplier shall obtain prior customer authorization whenever the product or process is different from

that whjch is currently approved (see 4.2.4.11).

This applies equally to products or services purchased from subcontractors. The supplier-sh
with an
record pf the expiration date or quantity authorized. The supplier shall also ensure_tomplianc

originall or superseding specifications and requirements when the authorization expires. Materi

on an guthorization shall be properly identified on each shipping container.

4.14
4.14.1
4.14.1

Corrective and preventive action
General
1 General —1SO 9001:1994

requests by a subcontractor before submission to the customer. The supplier shall 1

all concur
haintain a
e with the
| shipped

The su
preventive action.

Any cofrective or preventive action taken to eliminate.the causes of actual or potential nonco

pplier shall establish and maintain documented, procedures for implementing corre

ctive and

nformities

shall bge to a degree appropriate to the magnitude of problems and commensurate with|the risks
encountered.

The supplier shall implement and record any changes to the documented procedures resujting from
corrective and preventive action.

4.14.1]2 Problem solving

The supplier shall use problem-solving methods (i.e. problem identification, containment, rpot cause
identifigation, verification of\.éeffectiveness of corrective action), when an internal or| external

nonconformity

supplief shall respond in“a-manner acceptable to the customer.

If customer-prescribed format exists, the supplier shall use the prescribed format.

4.14.1

The su
degree

3 Mistake-proofing

dppropriate to the magnitude of the problems and commensurate with the risks encoun

to specification or requirement occurs. When external nonconformities @

bplier¢shall use mistake-proofing methods in their corrective and preventive action prd

ccur, the

cess to a
Fered.

4.14.2 Corrective action
4.14.2.1 Corrective action — SO 9001:1994

The procedures for corrective action shall include:
a) the effective handling of customer complaints and reports of product nonconformities;

b) investigation of the cause of nonconformities relating to product, process and quality system, and

recording the results of the investigation (see 4.16);
c) determination of the corrective action needed to eliminate the cause of nonconformities;
d) application of controls to ensure that corrective action is taken and that it is effective.
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NOT

4.14.2.2

E Subclause 4.16 in ISO 9001:1994 is 4.16.1 in this Technical Specification.

Corrective action impact

The supplier shall apply the corrective action taken, and controls implemented, to eliminate the cause of

a nonconformity to other similar processes and products.

4.14.2.3 Returned product test/analysis

The supplier shall analyse parts returned from the customer's manufacturing plants, engineering

facilities, SR i TTTTTT ] i . )if these

analyses [shall be kept and made available upon request. The supplier shall perform effective“gqnalysis
and, whete appropriate, initiate corrective action to prevent recurrence.
NOTE Cycle time should be consistent with determination of root cause, correetive action and
monitoring effectiveness of implementation.

4.14.3 Preventive action

The procedures for preventive action shall include:

a) the use of appropriate sources of information such as processes and work operations which affect
produgt quality, concessions, audit results, quality records, service ‘reports and customer complaints
to detdct, analyse and eliminate potential causes of nonconfornities;

b) deternfination of the steps needed to deal with any problems_requiring preventive action;

¢) initiatign of preventive action and application of controls téensure that it is effective

d) ensuripg that relevant information on actions taken is-submitted for management review (see 4.1.3).

NOTE Subclause 4.1.3 in ISO 9001:1994 is 4.1.3:1 in this Technical Specification.

4.15 Handling, storage, packaging;preservation and delivery

4.15.1 General

The supglier shall establish and maintain documented procedures for handling, storage, padkaging,

preservatjon and delivery of product)

4.15.2 Handling

|The supplier shall provide methods of handling product that prevent damage or deterioration.

4,15.3 Storage

4.15.3.1 |Storage — ISO 9001:1994

The supplier shaltuse designated Storage areas or StOCK ToomS 10 prevent damage or deterioration of

intervals.

product, pending use or delivery. Appropriate methods for authorizing receipt to and dispatch from such
areas shall be stipulated.

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

26
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4.15.3.2 Inventory

The supplier 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.

4.15.4 Packaging
4.15.4.1 Packaging — ISO 9001:1994

nnliar chall contral nackinag nackaaina and markina nracaccac (inecludina matariale 11
e Ssu 0 the
pHe—SHah—-GoRtH o Patkiig—pPackagiigahaHa<ig-processSes—haHaiRg—Hate HarSHSE

extent pecessary to ensure conformance to specified requirements.

(g

4.15.4|2 Customer packaging standards

The supplier shall comply with all customer packaging requirements, including-those applicable for
service|parts.

4.15.4|3 Labelling

The supplier shall have a system to ensure that all materials shipped.ar€ labelled according to|customer
requirements.

4.15.5| Preservation

The supplier shall apply appropriate methods for presefvation and segregation of product [when the
product is under the supplier's control.

4.15.6( Delivery
4.15.6]1 Delivery —1SO 9001:1994

The supplier shall arrange for the protection of the quality of product after final inspection|and test.
Where contractually specified, this protection shall be extended to include delivery to destination.

4.15.6{2 Performance monitoring of supplier delivery

The supplier shall establish_systems to support 100 % on-time deliveries to meet customer groduction
and sefvice requirements,4f 100 % on-time deliveries are not maintained the supplier shall:

— inform the customer)of an anticipated delivery problem,
— implement corrective action to improve delivery performance.

The sypplier shall have a systematic approach to develop, evaluate and monitor adh¢rence to
establighed {ead time requirements. The supplier shall implement a system to monitor perfofmance to
the cugtomer delivery requirements with corrective actions taken as appropriate. Records of supplier-
responsible premium freight shall be maintained

The supplier shall ship all product or materials in conformance with customer requirements, adhering to
up-to-date customer-specified transportation mode, routings and containers.

4.15.6.3 Production scheduling

There shall be an appropriate scheduling of production to meet customer requirements, such as just in
time supported by an information system that permits access to production information at the key stages
of the process and is order driven.
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4.15.6.4 Electronic communication

The supplier shall have a computerized system for receipt of customer planning information and ship
schedules, unless another method is agreed with the customer.

4.15.6.5 Shipment notification system

The supplier shall have a computerized system for on-line transmittal of advance shipment notifications
(ASNSs), transmitted at the time of shipment, unless another method is agreed with the customer.

The supplier shall have a back-up method in the event that the on-line system fails. The supplier shall
verify thaf all ASNs match shipping documents and labels.

4.16 Control of quality records
4.16.1 Qontrol of quality records — ISO 9001:1994

The supplier shall establish and maintain documented procedures for identification, collection, irldexing,
access, filing, storage, maintenance and disposition of quality records.

Quality records shall be maintained to demonstrate conformance to specified requirements and the
effective pperation of the quality system. Pertinent quality records from the subcontractor shall be an
element df these data.

All quality records shall be legible and shall be stored and retaified in such a way that they are| readily
retrievablg in facilities that provide a suitable environment to prevent damage or deterioration|and to
prevent Ipss. Retention times of quality records shall be*established and recorded. Where |agreed
contractually, quality records shall be made available for-gvaluation by the customer or the customer's
representgtive for an agreed period.

NOTE 1 Records may be in the form of any type’of media, such as hard copy or electronic media.

NOTE 2 "Disposition" above includes dispesal; "quality records" also include customer-specified
recorgs.

4.16.2 Hecord retention

The supplier shall define retention_periods for quality system related documents and records tq satisfy
regulatory and customer requireménts as a minimum.

4.17 Internal quality-audits
4.17.1 Internal quality audits — ISO 9001:1994

The supplier shall” establish and maintain documented procedures for planning and implefenting
internal quality” audits to verify whether quality activities and related results comply with planned
arrangemehnts and to determine the effectiveness of the quality system.

Internal quality audits shall be scheduled on the basis of the status and importance of the activity to be
audited and shall be carried out by personnel independent of those having direct responsibility for the
activity being audited.

The results of the audits shall be recorded (see 4.16) and brought to the attention of the personnel
having responsibility in the area audited. The management personnel responsible for the area shall take
timely corrective action on the deficiencies found during the audit.

Follow-up audit activities shall verify and record the implementation and effectiveness of the corrective
action taken (see 4.16).
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NOTE 1 The results of internal quality audits form an integral part of the input to management
review activities (see 4.1.3).

NOTE 2 Guidance on quality system audits is given in ISO 10011.

NOTE 3 Subclauses 4.1.3 and 4.16 in 1SO 9001:1994 are 4.1.3.1 and 4.16.1 respectively in this
Technical Specification.

4.17.2 Internal quality audits — supplemental
4.17.2 A—General

When |nternal/external nonconformities or customer complaints occur, the audit frequéncy shall be
appropfiately increased.

NQTE A plan for audits should be established according to ISO 10011-1. Specific-checklists should
be[used for each area, function or process audited.

4.17.2{2 System audit

Internal system audits shall cover all activities and shifts. System audits-shall be scheduled according
to an annual plan to verify compliance with this Technical Specification and any additional system
requirements.

4.17.213 Process audit

The supplier shall audit the product realization and production processes to determine the effgctiveness
of procgss performance (see A.43).

4.17.214 Product audit

The supplier shall audit products at appropriate stages of production and delivery to verify conformance
to all gpecified requirements, such as product dimensions, packaging, labelling, at an appropriate
frequer|cy (see A.47).

4.17.3| Auditor qualification

The sypplier shall comply with® customer requirements for internal system and procegs auditor
qualification.

4.18 [Training
4.18.1| Trainingy< 1SO 9001:1994

The supplierrshall establish and maintain documented procedures for identifying training needs and
providg for“the training of all personnel performing activities affecting quality. Personnel performing

specmc asstgred—tasks—shallbe—qualified—oen—thebasis—ofapprepriate—education—training and/or

experience, as required. Appropriate records of training shall be maintained (see 4.16).

NOTE 1 This applies to all employees at all levels of the organization.
NOTE 2 Subclause 4.16 in ISO 9001:1994 is 4.16.1 in this Technical Specification.

4.18.2 Training effectiveness

Training effectiveness shall be periodically reviewed. Special attention shall be given on customer-
specific requirements.
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NOTE Training effectiveness may be reviewed by various methods, such as pre- and post-testing
and audits/appraisals of performance.

4.18.3 Training on the job

The supplier shall provide on the job training for personnel in any new or modified job affecting quality, if
appropriate. This includes contract or agency personnel.

Personnel affecting quality shall be informed about the consequences for the customer of
nonconformities with quality standards.

4.19 Servicing
4.19.1 Servicing — 1SO 9001:1994

Where servicing is a specified requirement, the supplier shall establish and maintain documented
procedurgs for performing, verifying and reporting that the servicing meets the specified requirements.

NOTE Any after-sales product servicing provided as part of the OEM-contract or purchase order
would fall under element 4.19.1.

4.19.2 Heedback of information from service

A procedlre for communication of information on service concerns to manufacturing, engineer|ng and
design activities shall be established and maintained.

NOTE The intent of the addition of "service concerns” to element 4.19 is to ensure that the
supplier's organization is aware of nonconformitiés that occur external to the supplief's own
organization (see 4.14).

4.19.3 Servicing agreement with customer.

When thefe is a servicing agreement with the;customer, the supplier shall verify the effectivenesq of:
— any supplier service centres,

— specia] purpose tools,

— training of servicing personnel.

4.20 Statistical technigues
4.20.1 Identification ef'néed

The supplier shall-identify the need for statistical techniques required for establishing, controlling and
verifying process Capability and product characteristics.

4.20.2 Brecedures

The supplier shall establish and maintain documented procedures to implement and control the
application of the statistical techniques identified in 4.20.1.

4.20.3 Identification of statistical tools

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

Basic concepts, such as variation, control (stability), process capability and over-adjustment shall be

understood throughout the supplier’s organization as appropriate (see for example bibliography [13],
[21], [22], [40], [41]).

© 1SO 1999 — All rights reserved
© ANFIA, © CCFA/FIEV, © VDA, © DaimlerChrysler Corp., Ford, General Motors — All rights reserved 31


https://standardsiso.com/api/?name=9a4317bba9d0a1dd88875f666d987458

ISO/TS 16949:1999(E)

Annex A
(normative)
Terms and definitions

Al

accredited laboratory

laboratory that has been reviewed and approved by a nationally recognized accreditation body
EXAMBLE American Association for | ahnrmnry Accreditation (A?I A) or  Comité IZrangais
d’Acdréditation (COFRAC) for test laboratory accreditation to ISO/IEC 17025 or national equiyalent.

A2
advance shipment notification
ASN
notification from a company to its customer, normally via electronic media in the customer’s format

A3
benchmatking
techniqud to determine best practice

A4
business plan
plan apprioved by executive management that contains goals, ‘objectives and measurements |for the
organization, including quality

A5
CAD
computertaided design
computer|system capabilities that automate thereation and editing of geometry, dimensions ar{d other
drafting apnotations which allow a user to define'the shape and physical characteristics of an object

A.6
CAE
computertaided engineering

use of computer technology to aidin the engineering process

NOTE These aids can produce engineering analysis data sometimes used for simulation and finite
element analysis.

A7
calibratiof
set of opgrations which establish, under specific conditions, the relationship between values indicated by
a measuring, System, or values represented by a material measure or reference material, and the
corresporjding-values of a quantity realized by a reference standard

A8

contingency plan

plan to overcome unexpected situations (utility interruptions, labour shortages or key equipment failure)
in order to maintain product supply

A9

continuous improvement plan/programme

plan or programme for the optimization of characteristics and parameters of a product or process at a
target value

NOTE Continuous improvement is only applicable where conformance has been established.
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