e/ \erospace  AEROSPACE SAE Ase100™C
An SAE International Group STAN DARD

Issued 1999-11
Revised 2009-01
Superseding AS9100B

Quality Management Systems - Requirements for Aviation,
Space and Defense Organizations

RATIONALE

This standard has been revised to incorporate the requirements of ISO 9001:2008. In addition, industry requirements,
definitions and notes have been revised and additional requirements have been included in response to stakeholder
needs.
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FOREWORD

To assure customer satisfaction, aviation, space and defense organizations must produce, and continually
improve, safe, reliable products that meet or exceed customer and applicable statutory and regulatory
requirements. The globalization of the industry and the resulting diversity of regional and national requirements
and expectations have complicated this objective. Organizations have the challenge of purchasing products from
suppliers throughout the world and at all levels of the supply chain. Suppliers have the challenge of delivering
products to multiple customers having varying quality requirements and expectations.

Industry has established the International Aerospace Quality Group (IAQG), with representatives from companies
in the Americas, Asia/Pacific and Europe, to implement initiatives that make significant improvements in quality
and reductions in cost throughout the value stream. This standard has been prepared by the IAQG.

This document standdrdizes quality management system requirements to the greatest ex
pf the supply chain by organizations around the world. Its use-sho
cost performance by the reduction or elimination of organization-un
pod practice. While primarily developed for the aviation, space and

be used at all levels ¢
quality, schedule and
wider application of g
standard can also bd
requirements over an |

This standard has b
requirements, definiti

pen revised to incorporate the requireménts of ISO 9001:2008.
bns and notes have been revised and additional requirements Have been included in
response to stakeholder needs.

used in other industry sectors where a quality management s
SO 9001 system is needed.

REVISION SUMMARY/RATIONALE

tent possible and can

uld result in improved

que requirements and
defense industry, this

ystem with additional

In addition, industry
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0.1 General

INTRODUCTION

The adoption of a quality management system should be a strategic decision of an organization. The design and
implementation of an organization‘s quality management system is influenced by

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

c) its particular objectives,

d) the products it proviges,

e) the processes it employs,

f) its size and organizational structure.

It is not the intent of th
The quality managemer
for products. Informatior]
This International Stang
organization's ability td

organization's own requ

The quality manageme
development of this Inte

0.2 Process Approach

This International Stand
the effectiveness of a qu

For an organization to fi
activities using resource

on.
t system requirements specified in this International Standard are comple
marked “NOTE” is for guidance in understanding or clarifying the associg
meet customer, statutory and regufatory requirements applicable tg

rements.

nt principles stated in ISO 9000 and ISO 9004 have been taken into g
rnational Standard.

ard promotes the-adoption of a process approach when developing, impl
ality management system, to enhance customer satisfaction by meeting g

nction.effectively, it has to determine and manage numerous linked activ
s, an@/managed in order to enable the transformation of inputs into outpu

s International Standard to imply uniformity in the structure of quality nfanagement systems or
uniformity of documentati

mentary to requirements
ted requirement.

ard can be used by internal and exterhal parties, including certification bodies, to assess the

the product, and the

onsideration during the

ementing and improving
ustomer requirements.

ties. An activity or set of
s, can be considered as

a process. Often the ou11put 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 linkage between the individual
processes within the system of processes, as well as over their combination and interaction.

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

a) understanding and meeting requirements,

b) the need to consider processes in terms of added value,

c)

obtaining results of process performance and effectiveness, and

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

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

be briefly described as follows.

Plan: establish the objectives and processes necessary to deliver results in accordance with customer requirements and

the organization's policies.

Do: implement the processes.

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

report the results.

Act: take actions to confjnually improve process performance.

Continual improvement of
the quality management system
D\

Management
responsibility

\

Customers

Resource
management

Requirements ‘

Product
D \ r(—}alizationi>

X

3

Measurement,
analysis and
improvement

J

Product

—_——— —

Output

Cuistomers

Shtisfaction

Key
——— Value-adding activities
— — — = |nformation flow

~_ -

FIGURE 1 - MODEL OF A PROCESS-BASED QUALITY MANAGEMENT SYSTEM
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QUALITY MANAGEMENT SYSTEMS - REQUIREMENTS

1. SCOPE

1.1 General
This standard includes I1SO 9001:2008’ quality management system requirements and specifies additional
aviation, space and defense industry requirements, definitions and notes as shown in bold, italic text.

It is emphasized that the requirements specified in this standard are complementary (not alternative) to
contractual and applicable statutory and regulatory requirements. Should there be a conflict between the
requirements of this standard and applicable statutory or regulatory requirements, the latter shall take

precedence.

This International Stand

a)
regulatory requirem

aims to enhance g
continual improvem
regulatory requirem

b)

NOTE 1 In this Internati
a) product intended for,
b) any intended output
NOTE 2 Statutory and rg
1.2  Application

All requirements of thi
regardless of type, size

Where any requirement
product, this can be con

Where exclusions are

ard specifies requirements for a quality management system where an-org

ents, and

ustomer satisfaction through the effective application of the system,
ents.

bnal Standard, the term “product” only appliesdo

or required by, a customer,

esulting from the product realization processes.

bgulatory requirements can beg expressed as legal requirements.

5 International Standard are generic and are intended to be applical
and product previded.

s) of this~iiternational Standard cannot be applied due to the nature of
sidered-forexclusion.

made, claims of conformity to this International Standard are not a

anization

needs to demonstrate its ability to consistently provide product that meets customer and applicable statutory and

ncluding processes for

ent of the system and the assurance of conformityto customer and applicable statutory and

le to all organizations,

an organization and its

Cceptable unless these

exclusions are limited t

a) rnqnirnmnnfc within Clause 7, and such exclusions do not affect the

rganization's ability, or

responsibility, to provide product that meets customer and applicable statutory and regulatory requirements.

This standard is intended for use by organizations that design, develop and/or produce aviation, space and
defense products; and by organizations providing post-delivery support, including the provision of maintenance,
spare parts or materials for their own products.

Organizations whose primary business is providing maintenance, repair and overhaul services for aviation
commercial and military products; and original equipment manufacturers with maintenance, repair and overhaul
operations that operate autonomously, or that are substantially different from their manufacturing/production
operations; should use the IAQG-developed 9110 standard (see Bibliography).

' With the permission of the International Organization for Standardization (ISO). The complete standard can be obtained from any I1SO
member or from the ISO Central Secretariat: 1, ch. de la Voie-Creuse, Case postale 56, CH-1211 Geneva 20, SWITZERLAND, or visit
www.iso.org. Copyright remains with 1SO.
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Organizations that procure parts, materials and assemblies and resell these products to a customer in the
aviation, space and defense industries, including organizations that procure products and split them into smaller
quantities for resale, should use the IAQG-developed 9120 standard (see Bibliography).

2. NORMATIVE REFERENCES

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

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

3. TERMS AND DEFINITIONS

For the purposes of this|[document, the terms and definitions given in ISO 9000 apply.
Throughout the text of this International Standard, wherever the term “product” occurs, it can.also mean “service”.
3.1 Risk

An undesirable situation or circumstance that has both a likelihood of<{occurring and |a potentially negative
consequence.

3.2 Special Requirements

Those requirements identified by the customer, or determined by the organization, which have high risks to
being achieved, thus requiring their inclusion in the risk management process. Factors uséd in the determination
of special requirements include product or process complexity, past experience and product or process
maturity. Examples of|special requirements include performance requirements imposed by the customer that are
at the limit of the indtstry’s capability, or requirements determined by the organization fo be at the limit of its
technical or process capabilities.

3.3 Critical Items
Those items (e.g., fungtions, parts, software, characteristics, processes) having significarJt effect on the product
realization and use of| the product;including safety, performance, form, fit, function, proaducibility, service life,
etc.; that require spegific actions,to ensure they are adequately managed. Examples of| critical items include
safety critical items, fracture critical items, mission critical items, key characteristics, etc.

3.4 Key Characteristic

An attribute or feature—whese—variation—-has—asignificant-effect-on—productfit—form—function, performance,

service life or producibility, that requires specific actions for the purpose of controlling variation.

NOTE Special requirements and critical items are new terms and, along with key characteristics, are interrelated.
Special requirements are identified when determining and reviewing requirements related to the product (see
7.2.1 and 7.2.2). Special requirements can require the identification of critical items. Design output (see 7.3.3) can
include identification of critical items that require specific actions to ensure they are adequately managed. Some
critical items will be further classified as key characteristics because their variation needs to be controlled.
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4. QUALITY MANAGE

4.1

MENT SYSTEM

General Requirements

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

The organization’s quality management system shall also address customer and applicable statutory and
regulatory quality management system requirements.

The organization shall

a) determine the proce

sses needed for the quality management system and their application thr

ughout the organization

(see 1.2),
b)
c)

ensure the availabi
processes,

d)

e) monitor, measure w

f) implement actions n

These processes shall
Standard.

Where an organizatior]

organization shall ensure control over such proceSses. The type and extent of control to be app

processes shall be defin

NOTE 1 Processes n€
activities, provision of re

NOTE 2 An “outsource
the organization choose

NOTE 3 Ensuring contr

determine the seque¢nce and interaction of these processes,

determine criteria apd methods needed to ensure that both the operation and control of these

A

g

ity of resources and information necessary to suppert.the operation

here applicable, and analyse these processes, and

ecessary to achieve planned results and continual improvement of these

processes are effective,

nd monitoring of these

processes.

be managed by the organization in“accordance with the requirements of this International

chooses to outsource any ,process that affects product conformit
ed within the quality management system.

eded for the quality_management system referred to above include pro
sources, productrealization, measurement, analysis and improvement.

H process™is.a process that the organization needs for its quality managg
5 to have.performed by an external party.

ol-over outsourced processes does not absolve the organization of the reg

to all customer, statuto

to requirements, the
ied to these outsourced

tesses for management

ment system and which

sponsibility of conformity

Vi and rngllls\fnry rnqllirnmnnfe The 1ypn and extent of control to bhe ag

plied to the outsourced

process can be influenced by factors such as

a) the potential impact of the outsourced process on the organization’s capability to provide product that conforms to

requirements,
b) the degree to which

c) the capability of ach

the control for the process is shared,

ieving the necessary control through the application of 7.4.
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4.2 Documentation Requirements

421 General

The quality management system documentation shall include

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

b) a quality manual,

c) documented procedures and records required by this International Standard, and

d) documents, including records determined by the organization to be necessary to ensure the effective planning,
operation and contrgl of its processes.

The organization shall ensure that personnel have access to, and are aware of,-relevant quality management
system documentation and changes.

NOTE 1 Where the term “documented procedure” appears within this International Standard, this means that the
procedure is establisheql, documented, implemented and maintained. A single.document may address the requirements
for one or more procedures. A requirement for a documented procedure may pe’covered by more(than one document.
NOTE 2 The extent of the quality management system documentation ¢an differ from one organization to another due to
a) the size of organization and type of activities,

b) the complexity of prpcesses and their interactions, and

c) the competence of personnel.

NOTE 3 The documentgtion can be in any form of type of medium.
4.2.2 Quality Manual
The organization shall establish and maintain a quality manual that includes

a) the scope of the quality management system, including details of and justification for any excliisions (see 1.2),

b) the documented prgcedures established for the quality management system, or reference to them, and

c) a description of the lrteraction-between-the-processes-of-the-guality-managementsysterm:
4.2.3 Control of Documents

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

A documented procedure shall be established to define the controls needed
a) to approve documents for adequacy prior to issue,
b) to review and update as necessary and re-approve documents,

c) to ensure that changes and the current revision status of documents are identified,
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to ensure that relevant versions of applicable documents are available at points of use,

to ensure that documents remain legible and readily identifiable,

to ensure that documents of external origin determined by the organization to be necessary for the planning and

operation of the quality management system are identified and their distribution controlled, and

9)
for any purpose.

4.2.4 Control of Records

Records established to

provide evidence of conformity to requirements and of the effective

to prevent the unintended use of obsolete documents, and to apply suitable identification to them if they are retained

peration of the quality

management system sh

The organization shall
protection, retrieval, retd

The documented proc
suppliers.

Records shall remain le
5. MANAGEMENT RE
5.1

Top management shal
management system an

a) communicating to
requirements,

b) establishing the qud

c) ensuring that quality
d) conducting manage

e) ensuring the availaj

all be controlled.

bstablish a documented procedure to define the controls needed™for th
ntion and disposition of records.

bdure shall define the method for controlling records that are createq

jible, readily identifiable and retrievable.

SPONSIBILITY

Management Commitment

provide evidence of its commitment to the development and implen
d continually improving its effectiveness by

the organization the importance of meeting customer as well as s

lity policy,
objectives are-established,
ment reviews, and

ility. of resources.

b identification, storage,

| by and/or retained by

nentation of the quality

atutory and regulatory

5.2 Customer Focus

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

Top management shall ensure that product conformity and on-time delivery performance are measured and that
appropriate action is taken if planned results are not, or will not be, achieved.
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5.3 Quality Policy

Top management shall ensure that the quality policy

purpose of the organization,

provides a framework for establishing and reviewing quality objectives,

d understood within the organization, and

includes a commitment to comply with requirements and continually improve the effectiveness of the quality

huing suitability.

a) is appropriate to the
b)
management system,

c)

d) is communicated an
e) is reviewed for conti
5.4 Planning

5.4.1  Quality Objectiv

Top management shall
a)], are established at 1
and consistent with the
5.4.2 Quality Manage

Top management shall

5]
ensure that quality objectives, including those needed-t@ meet requirems
elevant functions and levels within the organization?)The quality objectiy
huality policy.

ment System Planning

bnsure that

fuality management system is carried out in order to meet the requireme

uality management system is maintained when changes to the quality n

thority and Communication

a) the planning of the
as the quality objectives, and
b) the integrity of the ¢
planned and implemented.
5.5 Responsibility, Au
5.5.1 Responsibility apd Authority,

Top management shall

5.5.2 Management R

pnsure thatresponsibilities and authorities are defined and communicated

bpresentative

nts for product [see 7.1
es shall be measurable

nts given in 4.1, as well

hanagement system are

within the organization.

Top management shall appoint a member of the organization’s management who, irrespective of other responsibilities,

shall have responsibility

and authority that includes

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

b)

c)

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

ensuring the promotion of awareness of customer requirements throughout the organization, and

d) the organizational freedom and unrestricted access to top management to resolve quality management

issues.

NOTE The responsibility of a management representative can include liaison with external parties on matters relating to
the quality management system.
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5.5.3 Internal Communication

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

5.6 Management Review
5.6.1 General
Top management shall review the organization's quality management system, at planned intervals, to ensure its

continuing suitability, adequacy and effectiveness. This review shall include assessing opportunities for improvement and
the need for changes to the quality management system, including the quality policy and quality objectives.

Records from managenient reviews shall be maintained (see 4.2.4).
5.6.2 Review Input
The input to managemept review shall include information on
a) results of audits,

b) customer feedback,
c) process performance and product conformity,

d) status of preventive|and corrective actions,

e) follow-up actions frgm previous management reviews,

f) changes that could affect the quality managementsystem, and
g) recommendations fgr improvement.

5.6.3 Review Output
The output from the mamagement review shall include any decisions and actions related to

a) improvement of the effectiveness of the quality management system and its processes,

b) improvement of pro1iuct felated to customer requirements, and

c) resource needs.

6. RESOURCE MANAGEMENT

6.1 Provision of Resources

The organization shall determine and provide the resources needed

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

b) to enhance customer satisfaction by meeting customer requirements.
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6.2 Human Resources
6.2.1 General

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

NOTE Conformity to product requirements can be affected directly or indirectly by personnel performing any task within
the quality management system.

6.2.2 Competence, Training and Awareness

The organization shall

a) determine the necegsary competence for personnel performing work affecting conformity-te)prioduct requirements,
b) where applicable, pfovide training or take other actions to achieve the necessary competence
c) evaluate the effectivieness of the actions taken,

d) ensure that its perspnnel are aware of the relevance and importance of/their activities and hgw they contribute to the
achievement of the guality objectives, and

e) maintain appropriatg records of education, training, skills and experience (see 4.2.4).
6.3 Infrastructure

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

a) buildings, workspacg and associated ultilities,

b) process equipment [both hardware and seftware), and

c) supporting services|(such as transport;communication or information systems).
6.4 Work Environment

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

NOTE The term "work environment" relates to those conditions under which work is performed including physical,
environmental and other factors (such as noise, temperature, humidity, lighting or weather).
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7. PRODUCT REALIZATION

7.1 Planning of Produ

ct Realization

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

In planning product reali

zation, the organization shall determine the following, as appropriate:

a) quality objectives and requirements for the product;

NOTE Quality objectives and requirements for the product include consideration of aspects such as

- product and persona
- reliability, availability

- producibility and ins)

| safety,
and maintainability,

pectability,

- suitability of parts and materials used in the product,

- selection and develo|

bment of embedded software, and

- recycling or final disposal of the product at the end of its life.

b) the need to establis

c) required verification

criteria for product g

d) records needed to

4.2.4);
e)
f)

The output of this planni

resources to supp

NOTE 1 A document

N processes and documents, and to provide resources specific to the prod

validation, monitoring, measurement, inspection and test activities specif
cceptance;

configuration management appropriate to the product;

prt the use and maintenance of the product.
ng shall-be’in a form suitable for the organization's method of operations.

specifying the processes of the quality management system (including

uct;

c to the product and the

provide evidence that the realization processes and resulting product meet requirements (see

the product realization

processes) and the res

urces-to bhe gpplind to-a epnr\ifir\ prnrhlr‘i' prr\jnr\f orcontract can he raefarr
LH to-be-appHeato-a Foguct—PpH +O1 At c-caR-be-reisH

d to as a quality plan.

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

processes.

7.1.1

Project Management

As appropriate to the organization and the product, the organization shall plan and manage product realization in
a structured and controlled manner to meet requirements at acceptable risk, within resource and schedule

constraints.
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7.1.2 Risk Management

The organization shall establish, implement and maintain a process for managing risk to the achievement of
applicable requirements, that includes as appropriate to the organization and the product

a) assignment of responsibilities for risk management,
b) definition of risk criteria (e.g., likelihood, consequences, risk acceptance),
c) identification, assessment and communication of risks throughout product realization,

d) identification, implementation and management of actions to mitigate risks that exceed the defined risk
acceptance criteria,-and

e) acceptance of risks remaining after implementation of mitigating actions.
7.1.3 Configuration Management

The organization shall establish, implement and maintain a configuration management prgcess that includes, as
appropriate to the product

a) configuration management planning,
b) configuration identification,

c) change control,
d) configuration statys accounting, and
e) configuration audif.
NOTE See ISO 10007 for guidance.

7.1.4 Control of Work Transfers

The organization shall establish;) implement and maintain a process to plan and conitrol the temporary or
permanent transfer ofl work (e.g.) from one organization facility to another, from the orgdnization to a supplier,
from one supplier to apnothersupplier) and to verify the conformity of the work to requiremeénts.

7.2 Customer-Related Processes

7.2.1  Determination of Requirements Related to the Product

The organization shall determine

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

c) statutory and regulatory requirements applicable to the product, and

d) any additional requirements considered necessary by the organization.
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NOTE Requirements related to the product can include special requirements.

NOTE Post-delivery activities include, for example, actions under warranty provisions, contractual obligations such as
maintenance services, and supplementary services such as recycling or final disposal.

7.2.2 Review of Requirements Related to the Product

The organization shall review the requirements related to the product. This review shall be conducted prior to the

organization's commitment to supply a product to the customer (e.g. submission of tenders, acceptance of contracts or
orders, acceptance of changes to contracts or orders) and shall ensure that

a) product requirements are defined,

b) contract or order req

c) the organization hasg

uirements differing from those previously expressed are resolved,

the ability to meet the defined requirements,

d) special requirements of the product are determined, and

e) risks (e.g., new teg
Records of the results o

Where the customer prd
the organization before

hnology, short delivery time frame) have been identified (see 7.1.2).
f the review and actions arising from the review shall be maintained (see 4

vides no documented statement of requirement, the customer requiremer
Hcceptance.

Where product requirements are changed, the organization_shall ensure that relevant document

relevant personnel are n

NOTE In some situatid

hade aware of the changed requirements.

ns, such as internet sales, .aformal review is impractical for each order,

cover relevant product information such as catalogues or advertising material.

7.2.3 Customer Com
The organization shall d
a) product information,

b) enquiries, contracts

hunication

etermine and implement effective arrangements for communicating with ¢

or ordér handling, including amendments, and

2.4).

ts shall be confirmed by

5 are amended and that

Instead the review can

Listomers in relation to

c) customer feedback,

meludina eceustomear comnlainte
e g-CHStome—Gomprathits:
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7.3 Design and Devel
7.31
The organization shall p

During the design and d

opment

Design and Development Planning

lan and control the design and development of product.

evelopment planning, the organization shall determine

a) the design and development stages,

b) the review, verification and validation that are appropriate to each design and development stage, and

c)

the responsibilities and autharities for design and development

Where appropriate, th
each activity, define t
planning constraints.

The different design
objectives of the prody

organization shall divide the design and development effort into:di
e tasks, necessary resources, responsibilities, design content, inp

pnd development tasks to be carried out shall be based on the

tinct activities and, for
t and output data and

safety and functional

ict in accordance with customer, statutory and regulatory requiremepts.

Design and developmeént planning shall consider the ability to produce, inspect, test and maintain the product.

The organization shall
effective communication

Planning output shall be

NOTE Design and dey|
recorded separately or i

7.3.2 Design and DeV

Inputs relating to produyict requirements, shall be determined and records maintained (see 4.2

include
a) functional and perfo

b) applicable statutory

manage the interfaces between different grotps involved in design and
and clear assignment of responsibility.

updated, as appropriate, as the design-and development progresses.

elopment review, verification and*validation have distinct purposes. They
N any combination as suitable(or the product and the organization.

elopment Inputs

rmance requirements,

and_regulatory requirements,

‘m

c) where applicable, in

O atinn
OrHationt

d) other requirements essential for design and development.

development to ensure

can be conducted and

A4). These inputs shall

The inputs shall be reviewed for adequacy. Requirements shall be complete, unambiguous and not in conflict with each

other.


https://saenorm.com/api/?name=2b870a7afc9fb5b7bb378e8b0ee4626f

SAE

AS9100™C

Page 19 of 33

7.3.3

Design and Development Outputs

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

Design and development outputs shall

a) meet the input requi
b) provide appropriate
c)
d)

e

specify the characte

for these items.

The organization shal
used and maintained;

the drawings, part
the product, and

-  the material, proce
NOTE Information for p|
7.3.4 Design and DeV

At suitable stages, syg
arrangements (see 7.3.]

a) to evaluate the abili

b) to identify any probl

rements for design and development,

information for purchasing, production and service provision,

contain or reference product acceptance criteria,

ristics of the product that are essential for its safe and proper use, and

specify, as applicgble, any critical items, including any key characteristics, and speci

| define the data required to allow the product to be identified, ma
jncluding for example

lists and specifications necessary to define the configuration and

ss, manufacturing and assembly data needed to ensure conformity d
roduction and service provision can include details for the preservation of
elopment Review

tematic reviews of design and development shall be performed in aq

)

y of the results of-design and development to meet requirements,

bms and propose necessary actions, and

c) to authorize progréession-tosthe next stage.

Participants in such re

fic actions to be taken

nufactured, inspected,

the design features of

f the product.

product.

cordance with planned

views shall include representatives of functions concerned with the d

bsign and development

stage(s) being reviewed-

7.3.5

R ral £ 4o w1l £ il o caaa and o g naation hall b
T\CUUTUOS UT UTTC TTOUTlO UT 01T TOVICWO diiu ﬂlly IIUUUODGI‘Y AUUVUTTO ol'idilT V'

Design and Development Verification

maintained (see 4.2.4).

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

7.3.6 Design and Development Validation

Design and development validation shall be performed in accordance with planned arrangements (see 7.3.1) to ensure
that the resulting product is capable of meeting the requirements for the specified application or intended use, where

known. Wherever practicable, validation shall be completed prior to the delivery or implementation of the product.
Records of the results of validation and any necessary actions shall be maintained (see 4.2.4).
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7.3.6.1

Design and Development Verification and Validation Testing

Where tests are necessary for verification and validation, these tests shall be planned, controlled, reviewed and
documented to ensure and prove the following

a)

objectives and conditions, parameters to be recorded and relevant acceptance criteria,

b)
results,

c)

the correct configuration of the product is submitted for the test,

test plans or specifications identify the product being tested and the resources being used, define test

test procedures describe the method of operation, the performance of the test and the recording of the

d) the requirements d

e)

7.3.6.2

the acceptance cri
Design and [

At the completion of
results, etc., demons

operational conditions.

7.3.7 Control of Desid

Design and developme
and validated, as appro

f the test plan and the test procedures are observed, and

feria are met.

Pevelopment Verification and Validation Documentation

design and/or development, the organization shall.eénsure that rep
frate that the product definition meets the spécification requirem
n and Development Changes

nt changes shall be identified and records maintained. The changes sh
briate, and approved before implementation. The review of design and dey

include evaluation of the effect of the changes on constituent parts and product already delivereg

of the review of changes

and any necessary actions shall be maintained (see 4.2.4).

Design and developmént changes shall be controlled in accordance with the configuration

(see 7.1.3).

7.4 Purchasing
7.4.1  Purchasing Pro
The organization shall ¢

of control applied to the
on subsequent product

eSS

nsure, that purchased product conforms to specified purchase requireme
suppliér and the purchased product shall be dependent upon the effect o
ealization or the final product.

brts, calculations, test
ents for all identified

bl be reviewed, verified
elopment changes shall
. Records of the results

management process

ts. The type and extent
f the purchased product

The organization shall be responsible for the conformity of all products purchased from suppliers, including

product from sources

defined by the customer.

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

NOTE One factor that can be used during supplier selection and evaluation is supplier quality data from
objective and reliable external sources, as evaluated by the organization (e.g., information from accredited
quality management system or process certification bodies, organization approvals from government
authorities). Use of such data would be only one component of an organization’s supplier control process and
the organization remains responsible for verifying that purchased product meets specified purchase

requirements.
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The organization shall

a)

b)

c)
d)

e

f)

7.4.2 Purchasing Infofmation

Purchasing information ghall describe the product to be purchased, including;)where appropriate

a)
b)
c)

d)

9)

h)

maintain a register of its suppliers that includes approval status (e.g., approved, conditional, disapproved)
and the scope of the approval (e.g., product type, process family),

periodically review supplier performance; the results of these reviews shall be used as a basis for
establishing the level of controls to be implemented,

define the necessary actions to take when dealing with suppliers that do not meet requirements,

ensure where required that both the organization and all suppliers use customer-approved special process
sources,

define the process, responsibilities and authority for the approval status decision, changes of the approval
status and conditipns for a controlled use of suppliers depending on the supplier’s-approval status, and

determine and manage the risk when selecting and using suppliers (see 7.1.2):

requirements for approval of product, procedures, processes and eglipment,
requirements for qualification of personnel,

quality management system requirements,

the identificatio and revision status.; of specifications, drawings, prpcess requirements,
inspection/verification instructions and other.relevant technical data,

requirements for fesign, test, inspection, verification (including production process verification), use of
statistical techniqyes for product acceptance, and related instructions for acceptance by the organization,
and as applicable ¢ritical items including key characteristics,

requirements for test specimens*(e.g., production method, number, storage conditions) for design approval,
inspection/verification, investigation or auditing,

requirements regalding the need for the supplier to

notify the organiz odurct,;

obtain organization approval for nonconforming product disposition,

notify the organization of changes in product and/or process, changes of suppliers, changes of
manufacturing facility location and, where required, obtain organization approval, and

flow down to the supply chain the applicable requirements including customer requirements,
records retention requirements, and

right of access by the organization, their customer and regulatory authorities to the applicable areas of all
facilities, at any level of the supply chain, involved in the order and to all applicable records.

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

urchased Product

The organization shall establish and implement the inspection or other activities necessary for ensuring that purchased

product meets specified

purchase requirements.

NOTE 1 Customer verification activities performed at any level of the supply chain should not be used by the
organization or the supplier as evidence of effective control of quality and does not absolve the organization of
its responsibility to provide acceptable product and comply with all requirements.

NOTE 2 Verification activities can include

documentation, ce
inspection and au
review of the requ.

inspection of prod

Where purchased prq

activities, it shall be identified and recorded to allow recall andreplacement if it is subse

product does not mee

Where the organizatio
defined and a register

Where the organization
state the intended verifid

7.5
7.5.1 Control of Prod(

The organization shall
conditions shall include,

a) the availability of inf

delegation of verification to the supplier or supplier certification.

Production and Se¢rvice Provision

it at the supplier’s premises,
ed documentation,

Licts upon receipt, and

bduct is released for production use pending completion of all
requirements.

i delegates verification activities to“the supplier, the requirements
of delegations maintained.

or its customer intends to perform verification at the supplier's premise
ation arrangements and method of product release in the purchasing info

ction and Service-Provision

plan and~carry out production and service provision under controlleg
as applicable,

obtaining objective evidence of the conformity of the product from the supplier (e.g., accompanying

rol records),

required verification
quently found that the

for delegation shall be

5, the organization shall
rmation.

conditions. Controlled

brmation that describes the characteristics of the product,

NOTE This information can include drawings, parts lists, materials and process specifications.

b) the availability of work instructions, as necessary,

NOTE Work instructions can include process flow charts, production documents (e.g., manufacturing plans,
travelers, routers, work orders, process cards) and inspection documents.

c)

the use of suitable equipment,

NOTE Suitable equipment can include product specific tools (e.g., jigs, fixtures, molds) and software programs.

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

e) the implementation of monitoring and measurement,
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f) the implementation of product release, delivery and post-delivery activities,

g) accountability for all product during production (e.g., parts quantities, split orders, nonconforming product),

h) evidence that all production and inspection/verification operations have been completed as planned, or as
otherwise documented and authorized,

i) provision for the prevention, detection and removal of foreign objects,

j) monitoring and control of utilities and supplies (e.g., water, compressed air, electricity, chemical products) to
the extent they affect conformity to product requirements, and

k) criteria for workmanship, specified in the clearest practical way {(e.g., written standards, representative

samples, illustratiq

ns).

Planning shall consider, as appropriate

process controls W

identifying in-proc

establishing, implementing and maintaining appropriate processes to.manage cr

vhere key characteristics have been identified,

designing, manufacturing and using tooling to measure variable data,

ess inspection/verification points when adeguate verification of cq

performed at later stages of realization, and

special processes

7.5.1.1 Production R
The organization shall
that the production [
assemblies that meet

(see 7.5.2).
rocess Verification
use a representative item:from the first production run of a new par

processes, production documentation and tooling are capable of
requirements. This process shall be repeated when changes ocq

original results (e.g., engineering changes;.manufacturing process changes, tooling chang

NOTE This activity is
7.5.1.2  Control of Pr

Personnel authorized

bften referredto.as first article inspection.
oduction'Process Changes

0 approve changes to production processes shall be identified.

tical items, including

pnformance cannot be

t or assembly to verify
producing parts and
tur that invalidate the
ES).

The organization sha
software programs.

’ o ot fecti : rrcti

1 equipment, tools or

The results of changes to production processes shall be assessed to confirm that the desired effect has been
achieved without adverse effects to product conformity.

7.5.1.3

Control of Production Equipment, Tools and Software Programs

Production equipment, tools and software programs used to automate and control/monitor product realization

processes, shall be va

lidated prior to release for production and shall be maintained.

Storage requirements, including periodic preservation/condition checks, shall be defined for production
equipment or tooling in storage.
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7.5.1.4  Post-Delivery Support

Post-delivery support shall provide as applicable for the
a) collection and analysis of in-service data,

b) actions to be taken, including investigation and reporting, when problems are detected after delivery,
c) control and updating of technical documentation,

d) approval, control and use of repair schemes, and

e) controls required foroff-site work {e.g., organization’s work undertaken at the customey’s facilities).
7.5.2 Validation of Prgcesses for Production and Service Provision
The organization shall Jalidate any processes for production and service provision where the resulting output cannot be
verified by subsequent monitoring or measurement and, as a consequence, deficiencies becomeg apparent only after the
product is in use or the gervice has been delivered.

NOTE These processés are often referred to as special processes.

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

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

b) approval of equipmégnt and qualification of personnel,

c) use of specific methiods and procedures,

d) requirements for redords (see 4.2.4), and

e) revalidation.
7.5.3 Identification anfd Traceability

Where appropriate, the prganization shall identify the product by suitable means throughout produgct realization.

The organization shal-maintain—the—identification—of-the—configuration—of-the-product-in order to identify any
differences between the actual configuration and the agreed configuration.

The organization shall identify the product status with respect to monitoring and measurement requirements throughout
product realization.

When acceptance authority media are used (e.g., stamps, electronic signatures, passwords), the organization
shall establish appropriate controls for the media.

Where traceability is a requirement, the organization shall control the unique identification of the product and maintain
records (see 4.2.4).
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NOTE Traceability requirements can include

identification to be maintained throughout the product life,

manufacturing batch, to the destination (e.g., delivery, scrap),

and

retrievable.

the ability to trace all products manufactured from the same batch of raw material, or from the same

for an assembly, the ability to trace its components to the assembly and then to the next higher assembly,

for a product, a sequential record of its production (manufacture, assembly, inspection/verification) to be

NOTE In some indus‘ry sectors, configuration management is a means by which identificat‘on and traceability are

maintained (see 7.1.3).
7.5.4 Customer Propeg
The organization shall g
the organization. The d
incorporation into the pn
organization shall report
NOTE Customer prope
7.5.5 Preservation of
The organization shall g
maintain conformity to r
and protection. Preservd

Preservation of prodi
applicable statutory ar

a) cleaning,

rty

xercise care with customer property while it is under the érganization‘s
rganization shall identify, verify, protect and safeguard{ customer prope
oduct. If any customer property is lost, damaged or/otherwise found to b
this to the customer and maintain records (see 4:2.4).

'ty can include intellectual property and personal data.

Product

reserve the product during internalprocessing and delivery to the intends

pquirements. As applicable, preservation shall include identification, hand
tion shall also apply to the cofistituent parts of a product.

)d regulatory requirements, provisions for

b) prevention, detection and removal of foreign objects,

c) special handling fq

r sensitive products,

ontrol or being used by
rty provided for use or
e unsuitable for use, the

d destination in order to
ling, packaging, storage

yjct shall also include,” where applicable in accordance with product specifications and

d)
e
f)

marking and labeli

) ot fot ings:

shelf life control and stock rotation, and

special handling for hazardous materials.
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7.6  Control of Monitoring and Measuring Equipment

The organization shall determine the monitoring and measurement to be undertaken and the monitoring and measuring
equipment needed to provide evidence of conformity of product to determined requirements.

The organization shall maintain a register of the monitoring and measuring equipment and define the process
employed for their calibration/verification including details of equipment type, unique identification, location,
frequency of checks, check method and acceptance criteria.

NOTE Monitoring and measuring equipment includes, but is not limited to: test hardware, test software,
automated test equipment (ATE) and plotters used to produce inspection data. It also includes personally owned
and customer supplied equipment used to provide evidence of product conformity.

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

The organization shall ensure that environmental conditions are suitable for-’the cglibration, inspection,
measurement and testing being carried out.

Where necessary to engure valid results, measuring equipment shall

a) be calibrated or verffied, or both, at specified intervals, or prior to usé, against measuremenf standards traceable to
international or natipnal measurement standards; where no such ¢standards exist, the basi$ used for calibration or
verification shall be fecorded (see 4.2.4);

b) be adjusted or re-adjusted as necessary;

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

d) be safeguarded from adjustments that would invalidate the measurement result;

e) be protected from damage and deterioration ‘during handling, maintenance and storage.

The organization shall establish, implement and maintain a process for the recall of monjtoring and measuring
equipment requiring calibration or verification.

In addition, the organization shall;assess and record the validity of the previous measuring result$ when the equipment is
found not to conform tof requirements. The organization shall take appropriate action on the equjpment and any product
affected.

Records of the results otcalibration-and-verification-shall be maintained (cnn A_’)_A)_

When used in the monitoring and measurement of specified requirements, the ability of computer software to satisfy the
intended application shall be confirmed. This shall be undertaken prior to initial use and reconfirmed as necessary.

NOTE Confirmation of the ability of computer software to satisfy the intended application would typically include its
verification and configuration management to maintain its suitability for use.
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