AS13100™

AEROSPACE

REV. A

INTERNATIONAL-

STANDARD

Issued 2021-03
Revised 2025-04
Superseding AS13100

(R) AESQ Quality Management System Requirements
for Aero Engine Design and Production Organizations

RATIONALE

This standard has been revised to update requirements, document structure, and clear up ambiguity. Additional changes to

the definitions, tables,

FOREWORD

To assure customer satisfaction, the aviation, space, and defense industry organizations*have to
improve safe, reliable groducts that equal or exceed customer and regulatory authorityyrequirement

The globalization of the industry and the resulting diversity of regional/national requirements
complicated this objective. End-product organizations face the challenge of assuring the quality of ar]
purchased from suppligrs throughout the world and at all levels within the supply chain. Industry supy
of delivering product to|multiple customers having varying quality expectations and requirements.

The SAE G-22 Aerospace Engine Supplier Quality (AESQ) Technical Committee was established un
Council to develop, spe¢cify, maintain, and promote quality standards relating to the aerospace en
principles defined withi this standard may be applicable to other segments of the aviation, space,

The AESQ strategy is
advanced product qual

o promote defect prevention appreaches across the supply chain including

INTRODUCTION

For an overview of the
the current quality man
ISO 9001 and adds its

pgement system({(QMS) standards and AS13100. It can be noted that 9100
bwn industry specific supplemental requirements.

AS13100 now does the
requirements that are n

same by building on the elements of 9100 and 9145 to add the aero engine
ot coyered in the other standards.

roduce and continually
S.

hnd expectations have
d integration of product
liers face the challenge

der the SAE Aerospace
gine supply chain. The
ind defense industries.

) those associated with

ty planning and process controlito enable the supply chain to achieve zero defects.

inkage between A$13100 and other industry standards, Figure A1 shows the relationship between

follows the structure of

manufacturers’ specific

To help demonstrate fheDalignment with these standards the AS13100 supplemental requiren

hents follow the same

numbering sequence (clause numbers; see Figure 1) as 9100 in AS13100 - Chapter A and 9145 in

AS13100 - Chapter B.

When there is a supplemental requirement to 9100 or 9145 in this document, the 9100 or 9145 clause number and title is

listed.

SAE Executive Standards Committee Rules provide that: “This report is published by SAE to advance the state of technical and engineering sciences. The use of this report is
entirely voluntary, and its applicability and suitability for any particular use, including any patent infringement arising therefrom, is the sole responsibility of the user.”

SAE reviews each technical report at least every five years at which time it may be revised, reaffirmed, stabilized, or cancelled. SAE invites your written comments and

suggestions.
Copyright © 2025 SAE International

All rights reserved. No part of this publication may be reproduced, stored in a retrieval system, transmitted, in any form or by any means, electronic, mechanical, photocopying,

recording, or otherwise, or used for text and data mining, Al training, or similar technologies, without the prior written permission of SAE.

TO PLACE A DOCUMENT ORDER:  Tel:  877-606-7323 (inside USA and Canada)
:e': '7';47?;;57;‘73;?70 (outside USA) For more information on this standard, visit
ax: - =
Email: CustomerService@sae.org https://www.sae.org/standards/content/AS13100A/
SAE WEB ADDRESS: http://www.sae.org



https://www.sae.org/standards/content/AS13100A/
https://saenorm.com/api/?name=3966511c274bce320feb075edc4650b5

SAE INTERNATIONAL AS13100™A Page 2 of 73
Management Standards Clause Numbers
Any Industry
IS09001 Quality 112(3|4|5|6|7|8|9]|10
Management
Standard
Aviation, Space 112134 |5|6|7|8|9]10
and Defense
9100 Industry Quality Defines supplementary requirements to
Management ISO9001. ISO 9001 requirements are
Standard included within 9100 in full.
APQP /|PPAP Clause Numbers
Standdrd for
9145 Aviation] Space
and Defense 01 02 | 2 | 3 ||l4 |5
Induptry
Aero Engine 112|134 |5([6]|7]|8]9]|10[M 12 13 14 15 16 | 17
AS13100 Quaity
Managgment Defines supplementary requirements to 9100 | Defines supplementary requireents to
System §tandard and/or 1ISO9001 9145
Figure 1 1 AS13100 standard relationship to other quality management system standards
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1. SCOPE

This SAE Aerospace Standard (AS) establishes supplemental requirements for 9100 and 9145 and applies to any
organization receiving it as part of a purchase order or other contractual document from a customer.

AS13100 also provides details of the reference materials (RM13xxx) developed by the SAE G-22 AESQ committee and
listed in Section 2 that can also be used by organizations in conjunction with this standard.

2. APPLICABLE DOCUMENTS

The following publications form a part of this document to the extent specified herein. The latest issue of SAE publications
shall apply. The applicable issue of other publications shall be the issue in effect on the date of the purchase order. In the
event of conflict between the text of this document and references cited herein, the text of this document takes precedence.
Nothing in this document, however, supersedes applicable laws and regulations unless a specific exemption has been
obtained.

2.1 SAE Publicationg

Available from SAE Intg¢rnational, 400 Commonwealth Drive, Warrendale, PA 15096-0001; Tel: 871-606-7323 (inside USA
and Canada) or +1 724+-776-4970 (outside USA), www.sae.org.

AS5553 Counterfeit Electrical, Electronic, and Electromechanical (EEE) Parts; Avoidancg, Detection, Mitigation,
and Disposition

AS6174 Counterfeit Materiel; Assuring Acquisition of Authentic.and Conforming Materiel

AS9100* Qualjty Management Systems - Requirements for Aviation, Space, and Defense |Organizations

AS9102* Aeroppace Series - First Article Inspection;Requirements

AS9103* Aeroppace Series - Quality Management Systems - Variation Management of Kgy Characteristics

AS9115* Qualjty Management Systems™-\'Requirements for Aviation, Space, and Degfense Organizations -

Delivlerable Software (Supplement to 9100:2016)

AS9116* Aeroppace Series - Natice)of Changes (NOC)

AS9117* Delegated ProductRelease Verification

AS9120* Qualjty Management Systems - Requirements for Aviation, Space, and Defense [Distributors

AS9145* Aeroppace-Series - Requirements for Advanced Product Quality Planning and Production Part Approval
Process

AS9146* Foreign Object Damage (FOD) Prevention Program - Requirements for Aviation, Space, and Defense
Organizations

AS9162* Aerospace Operator Self-Verification Programs

AS13001 Delegated Product Release Verification Training Requirements

NOTE: *Internationally harmonized standards developed under the authority of the IAQG and listed here as SAE
International AS publications. Equivalent versions may be published by other standards bodies (e.g., European
Committee for Standardization [CEN], Japanese Standards Association/Society of Japanese Aerospace companies
[JSA/SJAC])).
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2.2 AESQ Publications

The AESQ reference manuals have been created to support the requirements of AS13100 by providing examples of
preferred means of compliance. These documents provide methodologies, templates, and case studies of the application
of key processes required by the standard.

Copies of RM13xxx documents are available online at https://aesq.sae-itc.com/supplemental-material.

RM13000 Problem Solving Methods including 8D

RM13002 Alternate Strategies to 100% Inspection

RM13003 Measurement Systems Analysis (MSA)

RM13004 Defeft Prevention Quality Tools o support Advanced Product Quality Planning {APQP) and Production
Part Approval Process (PPAP)

RM13005 Qualjty Audit Methods

RM13006 Procgss Control Methods

RM13007 Sub-tier Management

RM13008 Design Work

RM13009 AS13100 Compliance Matrix

RM13010 Humpn Factors

RM13011 Managing Rework and Production Repair

RM13102 First|Article Inspection Requirements' (FAIR)

RM13145 Advgnced Product Quality Planning (APQP) and Production Part Approval Procgss (PPAP)

2.3 ISO Publications

Copies of these documgnts are available online at https://webstore.ansi.org/.

ISO 9001 Qualjty Management Systems - Requirements

ISO 31000 Risk [Management - Guidelines

ISO/IEC 17025 General Requirements for the Competence of Testing and Calibration Laboratories
2.4 EASA Publications

Available from European Union Aviation Safety Agency, Konrad-Adenauer-Ufer 3, D-50668 Cologne, Germany,
Tel: +49 221 8999 000, www.easa.europa.eu.

CS-E515 EASA Certification Specification - Engine Critical Parts
2.5 VDAJ/EN Publications

Copies of these documents are available online at https://www.en-standard.eu/.

VDA 6.3 Quality Management - Automotive Industry - Process Audit
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3. TERMS AND DEFINITIONS

3.1 Background

In this SAE Aerospace Standard (AS), the following verbal forms are used:

e “Shall” indicates a requirement.
e “Should” indicates a recommendation.
¢ “May” indicates a permission.

e “Can”indicates a possibility, or a capability.

Information marked as [NOTE:” is for guidance in understanding or clarifying the associated requirg

A list of acronyms has Ipeen provided (see Appendix C).

3.2 Terms and Definjtions

ment.

For the purpose of this|standard, the terms and definitions apply as documented in-the AESQ Qudglity Dictionary available

on the AESQ website: https://aesq.sae-itc.com/supplemental-material.
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AS13100 - Chapter A

9100 Quality Management Systems - Requirements for Aviation, Space, and Defense

Organizations - AESQ Supplemental Requirements

4. CONTEXT OF ORGANIZATION

41

4.2

4.2.1

4211

Understanding the Organization and Its Context

Understanding the Needs and Expectations of Interested Parties

Understanding the Needs and Expectations of Interested Parties - Supplemental Requirements

The organization shall ensure on-site right of entry to its customers and their respective governmental and

regulatory agencies, third parties mandated by the customer and contracting parties accompanying the

customer’s rg¢presentatives including access to documented information and the ability g
of quality investigations, and to verify product and processes.

42111

4.21.2
concerns, th

4213

4.3 Determining the

Right of enfry includes access to the applicable areas of organization facilities_as well
business partner facilities.

Where access is restricted due to export control technical requirements or organizati

Where required, the organization shall provide language translation capabilities to suppo

organization shall facilitate to allow the customer or regdlatory agency to f

Scope of the Quality Management System

e Scope of the Quality Management System - Supplemental Requirements
ins the minimum requirements per-organization type and shall be complied
stomer requirements. It shows“the applicability of the AS13100 Stq

5 scope of approval.

5 into consideration the _certification requirements in Table 2. The organizati
huirements of this standard are included within their QMS.

nt changes shall be’communicated to the customer.

on shop assist only” organizations, the applicable elements of AS13100 rg
e custonmier, based upon the scope of the work undertaken.

ion.types not listed in Table 1, refer to specific customer requirements.

conduct audits, review
as related supplier and
bn intellectual property

Ifill their mandate.

rt such reviews.

with in conjunction with
ndard clauses to the

bn shall ensure that the

quirements shall be as

The flowcharts can be used to illustrate how the requirements of this standard apply to the different organization

types defined in Table 1 of this standard; see Figures B1 (hardware providers) and B2 (service providers).

4.3.1 Determining th

4311 Table 1 contI
additional c¢
organization’

4.3.1.2 Table 1 take
applicable re

4.3.1.3 Any significa

4.3.1.4 For “producti
defined by th

4.3.1.5 Fororganiza

43.1.6

4.31.7

43.1.8

flow down.

For the organization types and how the requirements of this standard apply, see Tables 1 and B1.

The flowcharts (see Figures B1 and B2) can also be used by supplier (sub-tier) where AS13100 is a contractual
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Table 1 - AS13100 supplemental requirements applicability

AS13100
Paragraph
Reference

Organization Type

Type 1:
Make to Print

Type 2a:
Design and
Manufacture

Type 2b:
Design Only
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Distributor
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Process
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Raw Material
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Organization Type

AS13100 Type 2a: Type 4:
Paragraph Type 1: Design and Type 2b: Type 3: Special Type 5:
Reference Make to Print Manufacture Design Only Distributor Process Raw Material

85.1.7 X X X
8.5.1.8 X

8.5.1.9
8.5.2.1
A
A

®
&
N

®
o
o
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w
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NXIXIX|IX[IX[X|IX[X[X]|X]X]|X]X]|X
XIX|IXIX|X]IX|XTX)NX]|X]|X]| X
XIX|IX[IX|X|X]|X[X[X]X[|X]|X|X]|X]|X

X X|XN[X|X]|X]|X

4.3.2 Organizations whose products are deliverable software;or contain deliverable software, ghall comply with 9115
when planningjand evaluating the software design, development, or management activities of the organization.

4.3.3 The organizatipn shall be certified by an industry recognized and accredited QMS ceftification body for the
associated scope(s) of work in accordance with Table 2.

4.3.3.1  The organizdtion shall cascade these certification requirements to its suppliers in accordance with Table 2.
4.3.3.2 For Nadcap ¢ertifications, the accreditation is administered by the Performance Review Institute (PRI).
4.3.4 The organizatipn shall provide access to relevant data within Online Aerospace Suppller Information System

(OASIS) and pfovide datafrom the Nadcap databases (e.g., registration documentation, certification, audit reports
and findings, corrective-actions) to its customers.

4.3.5 The organization shaII conduct an AS13100 comphance self—assessment to ensure |that the scope of its
management s = mendations on how to
complete a compllance self-assessment

4.3.5.1 The AS13100 compliance self-assessment review shall be reviewed at a minimum annually and updated as
applicable and provided to the customer on request (refer to RM13009).

4.3.5.2 The organization shall identify any compliance gaps that they are unable to address and bring these to the
attention of the customer for resolution.
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Table 2 - QMS certification requirements

QMS Approval (Minimum
Organization Type Requirement)

Type 1: Make to print
Type 2A: Design and

Manufacture, inspect,

design.

finished products (installed on aerospace engines or a component of such a
product) to proprietary engineering drawings whether customer design, or
organization design. Includes castings and forgings produced to a proprietary

manufacture

test, and certify the conformance of semi-finished and/or 9100 registration.

Type 2B: Design only

Contracted design redponsible organization/partner/supplier tasks organizations.

As defined by customer’s

reqauirements
FegLH-eents,

Type 3: Distributor

9120 registraftion.

Type 4: Special proce

As part of an organizgtion’s manufacturing scope and/or special process houses.

5S ,
Nadecap or cystomer’s

requirements|,.

Type 5: Raw material

Manufacture, inspect,
proprietary engineerin

ISO 9001 redistration or customer
test, and certify the conformance of raw material to requirements|.
g specifications.

Production shop assig

Offload of planned m3

t only.

Customer defines requirements
nufacturing operations.

External calibration or

ISO/IEC 17025, or the standards
are traceable| to national

standards, e.g., UKAS, COFRAC,
NIST.

laboratory service provider.

4.4  Quality Management System and Its Processes

443 Quality Managément System and Its Rrocesses - Supplemental Requirements

4.4.3.1 The organizgtion’s QMS shall incldde management of human factors in its processes (see 5.1.1.1) including:

a. Training of employges.

b. An open reporting

c. Considering humar

ulture,“encouraging the sharing of mistakes without fear of retribution.

faetors in investigations.

d. Considering human factors in the reporting of performance and identifying improvement plans.

4.4.3.2 Consideration of human factors shall be included in product and service design, manufacturing/assembly, and
product servicing.

NOTE: For details on the deployment of human factors within the organization, refer to RM13010.
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5. LEADERSHIP
5.1
5.1.1 General

5.1.1.1

Leadership and Commitment

General - Supplemental Requirements

Top management shall demonstrate a commitment to human factors in accordance with 4.4.3 and 7.3.1; refer to RM13010.

5.2 Policy

5.2.1

Establishing the Quality Policy

5.2.1.1 Establishing

5.21.1.1 The organi

a. Open reporting.
b. Continually improvi

5.3 Organizational R

5.3.1  Organizational

5.3.1.1 Personnel re

problems.

531.2
or service sh

6. PLANNING

6.1 Actions to Addre

6.1.3 Actions to Addiess Risks and Opportunities - Supplemental Requirements

Where the pfocess design prevents immediate shutdown upon detection of a quality prq

he Quality Policy - Supplemental Requirements

yation shall have a policy that includes human factors which promotes:

hg the maturity of human factor deployment within the orgafization.

bles, Responsibilities, and Authorities

Roles, Responsibilities, and Authorities - Supplémental Requirements

sponsible for conformity to product requirements shall have the authority to

bl be contained so that it is prevented from being delivered to the customer

bs Risks and Opportunities

tion shall-implement a risk management process, e.g., ISO 31000, acrosg

6.1.3.1  The organiz3
ensure they:
a. Carry out a robust

risk register.

Tssessment of risks, in particular those that could threaten future performan

stop and correct quality

blem, then the product

their organization and

te, and detail these in a

b. Carry out a review of the effectiveness of their risk management system (including internal controls), at least annually.

C.

Ensure appropriate risk mitigation is in place (including internal controls) that is appropriate to the risks identified.
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6.1.3.2

The organization shall establish a crisis management and business continuity plan and inform its customer

purchasing representative within 3 working days of becoming aware of an issue regarding the following:

Significant change to the QMS.

Change in ownership or discontinuation of business activities.

Maijor incidents affecting the organization that impact the organization’s ability to meet customer commitments.
Risks that could impact the continuity of the organization’s business/operations, particularly single points of failure.
Changes to QMS certification, including lapse/withdrawal/major audit findings to the relevant customer.

Change of the nominated quality representative (usually the most senior quality leader within the organization).

Significant issues g

Risks with the supq
concerning the con

7. SUPPORT

7.1 Resources

7.1.3 Infrastructure

7.1.3.1 Plant, Facility

7.1.3.1.1  The organ
plant, facili

7.1.5 Monitoring and

7.1.5.1 General

71511 Measurem

715111 MSA gui
defined i
RM1300

7.1.5.1.1.2 The orgg

f breaches of information technology (IT) security systems (cyber security)-

ly of materials used in the production or physical make-up of prodicts, due
frol or use of such materials.

, and Equipment - Supplemental Requirements

zation shall use a cross-functional approach to develop project plans whe
ies, or equipment.

Measuring Resources

bnt Systems Analysis/(MSA) - Supplemental Requirements

h this section. The organization shall obtain customer approval for equiv

B.

nization shall assess when to apply MSA in accordance with Table 3 and pr

to laws and regulations

n implementing a new

Hance is available (refer to RM13003) and should be applied in conjunction with the requirements

hlent methods; refer to

ovide justification when

MSA is

t anlnlipd

715113

715114

independently from the classification due to the importance of KCs.

All MSA studies shall be conducted under production conditions or equivalent (see 7.1.5.1.2).

MSA is required for KCs on all Events as described in Table 3. Applicability of MSA for KCs is applied

NOTE: For MSAs, apply Table 4 acceptance criteria, based on KC classification of critical, major, or minor.
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Table 3 - When to apply measurement capability assessment

Requirement per Characteristic Classification
Event
Event Description KC Critical Major Minor Action
1 New prod_uc_t or Required Required Required Recommended Perform MSA
characteristic
2 New verification device Required Required Required Recommended Perform MSA
or method.
Any significant change Evaluate existing
3 to the current Required Required Required Recommended MSA and/or perform
verification method. a new MSA
Following a prodget
quality escape oraudit Evaluate existing
4 finding suspecteq to be Required Required Recommended Recommended MSA and/or perform
from the verificatfon a new MSA
system.
Product requirenients
changed (e.g., . . N Evaluate current
5 specification limiffs] Required Required Recommended Recommended MSA
changed, KC).
As part of a FAI
6 following a lapselin Required Recommended Recommended Recommended :\Eﬂvsa'l\uate current
use.
If a process monitoring
7 method is promojed to Required Required Required Recommendgd Perform MSA
product acceptarjce
method.
To verify a verification IF\EIIVSaAu::]ed/ecﬁstnr?orm
system meets a new MSA P
requirements from
8 Table_ 4 before Required Required Required Recommendgd *Requirement of
applying Alternatg MSA. does not
Strategies to 100P6 ’
. supersede any
Inspectlcin (see requirements in
9.1.1.2). 9112,
New computer difiven
9 measurement sygtem Regquired Required Required Required SPtiLform CDMS
(CDMS) part program. y
Revision to comguter Evaluate current or
10 driven measuremeqt Required Required Required Required gﬁJrg?/rrTl;g‘gmg
art "
system (CDMS) part RM13003 for more
program details.

Note: “Evaluate current or perform” is defined as reviewing any existing MSA studies to ensure it meets the requirements of this standard. Capturing
additional data, rerunning the calculation on new data, applying new tolerances, or performing a new MSA study to prove the measurement system
capable.
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7.1.5.1.2

7.1.5.1.21

Conduct MSA as Planned - Supplemental Requirements

The following MSA requirements shall be met (refer to RM13003):

a. Ensure that the personnel assigned to perform product verification activities are trained and competent in the use of the
monitoring/measuring equipment.

b. Ensure MSA tests align to industry-recognized techniques.

c. The MSA study must follow the planned production process, and where this includes part constraint that must be
included in the study.

d. Ensure production parts, representative parts, or artifacts that represent the manufacturing process, tolerances, and
dimensions are used.

e. Ensure personnel,
personnel do not have visibility of study results.

7.1.5.13

7.1.5.1.3.1

7.1.5.1.3.2

7.1.5.133

Confirm Ad

The orgd
Use the f
When M

measure|
conformi

NOTE: RM13003 prov

7.1.5.1.34

7.1.5.1.3.5

7.1.5.1.3.6

7.1.5.1.37

Custome

Where ¢
otherwis

As a def
documer;

For MSA
minor.

resources, and environment replicate the conditions in the production proc

ceptance - Supplemental Requirements

nization shall have objective evidence to demonstrate compliance to Table 4

BA results fail to meet the requirements in Table.4,ymitigation action shall be
ment system. Where improvement is not practical, a containment plan
y shall be documented and approved by the.customer.

des examples of mitigation action.

r requirements may override the values.

aracteristic classification is ' unknown, assume “major” column for acceptan
by the customer.

bult, all calculations_use +3 standard deviations (99.7% confidence). Devig
ted and approved.by customer.

s, apply Table 4 acceptance criteria for KCs based on characteristic categ

ess and during the trial

X

low diagram in RM13003 to clarify which tests are required to form a complg¢te MSA submission.

initiated to improve the
that assures product

te criteria, unless noted

tions from this shall be

ory of critical, major, or
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Table 4 - MSA acceptance limits

MEASUREMENT PROCESS CHARACTERISTIC CATEGORY COMMENTS
PROPERTY CRITICAL | MAJOR | MINOR

Resolution <10% of total tolerance
Accuracy ratio 210:1 or £10% 24:1 or <25%

Continuous or percent

Measurement
Systems -
Gauge

Selection

Bias <10% of total tolerance Tolerance of less than

0.05 mm are difficult to
achieve; refer to RM13003

for risk mifigation.

Repeatability £10% of <20% of | <30% of Requires-Customer
(Type 1 Gauge) | tolerance tolerance | tolerance Approval; refer to RM13003
for-detail.
Continuous Gauge £10% of <20% of | <30% of Required for approval
Measurement ||Repeatability & | tolerance tolerance | tolerance unless usipng CDMS.
Systems Reproducibility
Analysis (GR&R)
CDMS Study <10% of tolerance <20%0f. Used for GMM,
(GR&R) tolerance 3D structured light, vision
systems,
X-Ray, etqg.
See abovg for Bias.
Linearity <1% of total tolerance
Overall Kappa 20.8 All appraigers agreed within
and between themselves.
Appraiser 290% Appraiser pgrees with
consistency themself.
Appraiser to 280% Appraiserg between each
Appraiser other.
Attribute study: | |Appraiser to <25% False Fail (failing a good part) For each gppraiser,
pass/fail Standard k5% False Pass (passing a bad part) compare gppraiser to the
reference and separation
between good and bad
parts.
Attribute study: |[Overall ICC ICC 20.75 Refer to RM13003.
ordinal or
count (more
than two
groups)
7.1.5.1.4 Agreed to Improvement Actions - Supplemental Requirements

The organization shall define and implement actions to resolve gaps in measurement system capability including mitigation

actions to protect the customer.

7.1.5.1.5

On-Going MSA Requirements

The organization shall document a plan for continuing MSA needs (see Table 3).
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7.2 Competence

7.2.1  Competence Achieved by On-the-Job Training - Supplemental Requirements

7.2.1.1  The organization shall provide on-the-job training in appropriate requirements.

7.2.1.2 In addition to the organization’s employees, on-the-job training shall include contract or agency personnel.
7.2.2 Auditor Competence - Supplemental Requirements

7.2.2.1 The organization shall have a documented procedure to set and maintain the qualifications for all auditors that is
compliant to Tables 5, 6, and 7 (refer to RM13005).

NOTE: The auditor requirements of Tables 5, 6, and 7 have been aligned with the four audit types identified in 9.2.3.

7.2.2.2 Documented|information of auditor qualification shall be maintained and updated.
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Table 5 - Minimum requirements for quality system auditors

Initial Training
Lead Auditor Qualification

Requirement
The Lead Auditor shall be trained in a QMS Lead Auditor training
course adequate for the organization’s certification level (e.g., 9100,
1ISO 9001, 9120) with documented content and examination.

NOTE 1: This level of training is required for auditors that will be
leading internal and/or supplier audits.

NOTE 2: Training preferably delivered by an external body according
to industry standards.

Auditors shall be trained in audit methods and applicable industry QMS

standards, by an external body, or by a qualified Lead Auditor that has

successfully passed a QMS Lead Auditor training course.

Auditor Qualification

NOTE: It is recommended using a training provider that
experienced QMS auditors, minimum 2 days, an
methods and QMS standard overview.

Litilizes
i contains audit

9100 Overview

Training

For all auditors that have received training against a star
9100, completion of the AS13100 Supplemental Quality
System Requirements course (Course: PD532104) may
satisfy the requirements for both 9100/0verview Training
Audit Proficiency.

dard that is not

Management
be utilized to
and AS13100

AS13100 Audit

Proficiency

All auditors shall receive traininglon all aspects of the A
standard and the defect prevention tools (e.g. 8D, Desig
Process FMEA, MSA) applicable to the scope of the aud|
activities.

13100
h FMEA,
itor's audit

Government or
Regulations (ag

Airworthiness Authority
applicable)

All auditors shall recejve'training (internal or external) on|
regulations.

the applicable

B

xperience

Requirements

General Knowl

bdge

All auditors shallhave a minimum of 1 year of appropriaf

e education

and/or work éxperience in the application of quality management

systems.

Customer-Speq

ific Requirements

Auditors-shall have a demonstrated working knowledge
requirements (which may include government or airworth
requirements) that are applicable to the product/process
audited.

or

The organization establishes checklists that include the
requirements (which may include government or airworth
requirements), and the auditor has been trained on the
these checklists.

bf the customer
iness
that is being

ustomer
iness
tilization of

Quality System

5 Audit\Experience

Prior to an auditor completing audits alone, the auditor s
e Witness a minimum of one Quality System audit.

hall:

o ol 4 H v o [H ) 4 alid
hd LUTNUuUCL a 1rrirmarnT UT UTTT WUdlity Oy olTliT aulit ©V

luated by an

existing qualified auditor or other subject matter expert as

documented in the organization’'s QMS.

Maintenance

Requirements

Audit Frequency

Qualified auditors shall complete a minimum of one audit per year.

NOTE: This requirement can be satisfied with a combination of internal

and supplier audits.

Refresher Training

The organization’s documented auditor qualification process shall
ensure that all auditors receive timely refresher training when there are
changes to the scope of QMS audits (e.g., customer requirement

changes, industry standard changes).
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Table 6 - Minimum requirements for production process or product auditors

Initial Training

Requirement

Auditor Qualification

Auditors shall be trained in audit methods and applicable QMS re
containment, control of nonconforming product, document control
techniques) for the production process/product being audited.

quirements (e.g.,
, inspection

9100 & AS13100 Overview
Training

All auditors shall receive awareness training on the 9100 and AS13100 standards and
the defect prevention tools (e.g., 8D, PPAP, Process FMEA, APQP) applicable to the
scope of the auditor’s audit activities. (Refer to RM13000 and RM13004.)

Experience

Requirements

All auditors shall have a minimum of 1 year of technical knowledge of the production

process or product being audited.

Technical Knowledge

NOTE: Additional technical knowledge may be needed for miore
processes or products.

complex production

Process or Product Adidit
Experience

Prior to an auditor completing audits alone, the auditor'shall:

e Witness a minimum of one Process or Product audit.

e Conduct a minimum of one Process or Productaudit evaluatg
qualified Auditor or other subject matter expert as documente
organization’s QMS.

d by an existing
d in the

Customer-Specific
Requirements

Auditors shall have a demonstrated working knowledge of the cu
that are applicable to the production precess or product being au

or

The organization establishes-Checklists that include the customer
the auditor has been trained on the utilization of these checklists.

stomer requirements
Hited.

requirements, and

Maintenance

Requirements

Audit Frequency

Qualified auditorsyshall complete a minimum of one audit per yea
defined in the ‘organization’s QMS.

NOTE;~This requirement can be satisfied with a combination of i
audits.

I unless otherwise

ternal and supplier

Refresher Training

The-organization’s documented auditor qualification process shal
auditors receive timely refresher training when there are changes
audits (e.g., customer requirement changes, industry standard ch

ensure that all
to the scope of
anges).
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Table 7 - Minimum requirements for special process auditors

Initial Training Requirement

Auditors shall be trained in audit methods and applicable QMS requirements (e.g.,
Auditor Qualification containment, control of nonconforming product, document control, inspection
techniques) for the special process being audited.

All auditors shall receive awareness training on the 9100 and AS13100 standards and
9100 & AS13100 Overview the defect prevention tools (e.g., 8D, PPAP, Process FMEA, APQP, Process control

Training Methods) applicable to the scope of the auditor’s audit activities. (Refer to RM13000
and RM13004.)
Experience Requirements

All auditors shall have a minimum of 5 years of combined theoretical and practical
experience in the special process being audited.

Technical Knowledge
NOTE: Third-party special process auditors can be used to'meet|this requirement.

Auditors shall have a demonstrated working knowledge of the customer requirements
that are applicable to the special process being audited.

Customer-Specific

. or
Requirements

The organization establishes checklists that include the customen requirements, and
the auditor has been trained on the utilization of these checklists.

Prior to an auditor completing audits’alone, the auditor shall:
e Witness a minimum of one Special Process audit.

ial P Audit - . . -
Special Process Audi ¢ Conduct a minimum of one Special Process audit evaluated by an existing

Experience qualified auditor or other'subject matter expert as documentef in the organization’s
QMS.
Maintenance Requirements

Qualified auditorsyshall complete a minimum of one audit per year (either internal or

Audit Frequency supplier)

The organization’s documented auditor qualification process shall ensure that all
Refresher Training auditofs receive timely refresher training when there are changes to the scope of
audits.(e.g., customer requirement changes, industry standard changes).

7.2.2.3 Where it is] not possible to satisfy the minimum technical knowledge and ayditor qualifications in
Tables 5, 6, and 74with the same individual, then the auditor shall be supported in the audit|by a technical expert(s)
as necessary.

7.2.2.4 Auditors shall not be assigned to, nor agree to perform any audits that they do not have the capability to properly
conduct (e.g., insufficient experience and/or knowledge, conflict of interest); refer to RM13005.

7.2.3 Delegated Product Release Verification (DPRV) Representative Training - Supplemental Requirements

7.2.3.1 DPRYV personnel shall be trained and certified in accordance with AS13001.
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7.24 AS13100 Requirements Training and AESQ Quality Foundations Training - Supplemental Requirements

7.2.4.1 The organization shall define a cross-functional training plan for the organization to demonstrate that it has the
right competencies to effectively implement the requirements of AS13100 and its supporting activities.

As a minimum, the training plan should include AS13100 Requirements and AS13100 Foundations Course for relevant
personnel.

Employees who are responsible for implementing and maintain key quality tools should also receive formal training and
development in order to demonstrate competence. The following subjects should be considered:

a. RM13000 Problem Solving Methods (8D)

b. RM13002 Alternate Strategies to 100% Inspection

c. RM13003 Measuregment System Analysis

d. RM13004 Defect Prevention Quality Tools

e. RM13005 Quality Audit Methods

f.  RM13006 Process [Control Methods

g. RM13007 Sub TierfManagement

h. RM13008 Design Work

i. RM13009 Compliance Assessment (with Form) - Gap Assessment

j- RM13010 Human Kactors

k. RM13011 Rework &nd Production Repair of Nonconforming Products
. RM13102 First Artitle Inspection

7.3 Awareness
7.3.1  Human Factorg Awareness~ "Supplemental Requirements

The organization (see %.1.1.1).shall provide an appropriate program of training and awareness of Human factors based on
role; refer to RM13010.

7.5 Documented Infdrmation

7.5.2 Creating and Updating

7.5.21 Creating and Updating Documented Information - Supplemental Requirements.

7.5.21.1 When creating and updating documented information, the organization shall record, date, and ensure
traceability to a responsible person making the change (e.g., name, signature, stamp, electronic signature),

with a permanent marking method and the original information being legible and retrievable after the change.

7.5.2.1.1.1  Where the documented information is stored electronically, sufficiently detailed electronic records shall be
maintained pertaining to the changes.

7.5.2.1.2 Documented Information such as records shall not be altered without proper traceable documented information
permitting the alteration.
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75213

otherwise specified by the customer.

75214

Documented information requiring submission or approval by the customer shall be written in English, unless

Where documented information contains reference to units of measure, they are to be recorded in the same

units of measure as defined on the product definition when submission or approval by the customer is required.

753
7.5.3.3 Documented

7.5.3.3.1

Control of Documented Information

Information Retrieval Times - Supplemental Requirements

The organization shall ensure that documented information (data) required for review is available for the

customer, the customer’s customer, and/or regulatory agency within 3 working days of notification.

7.56.3.3.2

In the case of an onsite visit, actual documented information (data) shall be made available within 24 hours,

unless the
every effort

NOTE: The delivery of
requirements H
customer, etc.

The organizgtion shall inform the customer within 3 working dayswand confirm in w

required documented nformation (data) IS located off-site, then the organ
to retrieve the data as soon as possible, but no later than 3 working days!

documented information (data) to the customer, etc., does not release the
erein with respect to that documented information (data) except as agre

information of the design and development output-under their responsib
f activity.

Information Retention Periods - SupplementabRequirements

erwise specified by the customer, documented information shall be rets
e for the time periods defined in Table 8!

L is open, all documented information shall be retained. If the contract is close
ns related to this requirement; contact your assigned customer quality reprg

Table 8 - Retention periods for retained documented information

Retention Time Period
(from Date of

Manufacture) Part Type
40 years Critical safety item(s).
10 years All other parts.

ization needs to make

organization from any
ed to in writing by the

iting when damage to

lity occurs or following

ined from the date of

d, then the documented

(data) becomes a candidate fordisposition in accordance with retention tinpe period requirements.

sentative.

7534
documented
termination o
7.5.3.5 Documented
7.5.3.51 Unless oth
manufactu
7.5.3.5.2 Ifacontrac
information
For questig
75353

not otherwi

se required by the customer.

Design Technical Data Package (DTDP) shall be retained for end of life of product operation plus 10 years, if

NOTE: End of life of product operation meaning notification of withdrawal of type certificate for civil aerospace applications
or notification of the withdrawal for support in the case of military aerospace products. Documented information
(design records) typically includes the contents of the design technical data package (DTDP) (see 8.3.5.3) as well

as any records

7.5.3.54

of design support to nonconformance approval, e.g., analysis, calculations.

Sources performing nondestructive evaluation/testing shall ensure inspection records including, but not limited

to, radiographic film, are maintained in accordance with the retention period specified in Table 8.
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8. OPERATION

8.1  Operational Planning and Control

8.1.3  Product Safety

8.1.3.1  Product Safety - Supplemental Requirements

The organization shall plan, implement, and control the processes needed to assure product safety. These processes
include, as appropriate:

a. ldentification of hazards, including reactive and proactive methods.

b. Analysis, assessment, and control of safety risks associated with identified hazards.

c. ldentification and management of changes that may impact product safety.
d. Assessment of the [effectiveness of safety processes.
e. Provision of training on product safety responsibilities to relevant personnel.

f.  Communication anfd awareness of product safety information, including saféty-critical informafion, safety events, and
changes to safety procedures, as applicable.

g. Reporting of safety events to the customer, authorities, and type eertificate holder in accordance with customer and
regulatory requirements.

NOTE: The OEM or engine type certificate holder is responsiblefor making the final judgment on whether there is an actual
risk to safe and reliable operation.

8.1.4  Prevention of Gounterfeit Parts
8.1.4.1  Prevention of Counterfeit Parts - Supplémental Requirements

8.1.4.1.1  The organigation shall plan, implement, and control counterfeit part prevention processes in accordance with
AS6174 or|AS5553, as applicable.

8.1.4.1.2 The organikgation shall gfisure that the counterfeit part prevention process includes a npechanism for reporting
counterfeit|parts to the .€ustomer purchasing representative within 24 hours of it being ¢onfirmed.

8.2 Requirements fof Products and Services

8.2.1 Customer Communication

8.2.1.1  Customer Communication - Supplemental Requirements

8.2.1.1.1  The organization shall only accept privileges, agreements, and instructions in writing (e.g., interface documents,
purchase order, purchase order supplements/amendments).

8.2.1.1.2  Verbal agreements and instructions shall not be construed as customer approval or authorization.
8.2.1.1.3 The organization shall agree with the customer the method of formal communication (e.g., for approval,

authorization, agreement) to be used and the applicable traceability requirements such as pro forma,
coordination memorandum, etc.
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8.2.1.1.4 The organization shall provide access to relevant data within OASIS and provide data from the Nadcap
databases (e.g., registration documentation, certification, audit reports and findings, corrective actions) to its
customers.

8.2.1.1.5 The organization shall notify its customer if there are any changes to certification, registration, or accreditation
within 3 working days of the change.

8.2.2 Determining the Requirements for Products and Services

8.2.2.1 Determining the Requirements for Products and Services - Supplemental Requirements

8.2.2.1.1 The organization shall ensure that it uses the Ilatest revisions of the customer-specific
procedures/forms/templates where specified by and agreed with the customer.

8.2.3 Review of the Requirements Tor Producis and Services

8.2.3.3  Engineering Btandards/Specifications - Supplemental Requirements

8.2.3.3.1  The organigation shall have a documented process describing the review, distribution) and implementation of
all customer engineering standards/specifications and related revisions(based on customer schedules, as
required.

8.2.3.3.2  The organiration shall comply with customer requirements for designation, approval dogumentation and control
of KCs.

8.3 Design and Deve

lopment of Products and Services

8.3.1  General

8.3.1.1  Design and Development of Products and Servjces - Supplemental Requirements

8.3.1.1.1  The organigation shall have a documented'process that describes the design and devglopment process.

8.3.1.1.2  The desigr and development process shall comply with applicable elements of the advanced product quality
planning (APQP) and production:part approval process (PPAP) as defined by 9145 and AS13100 - Chapters B
and C.

8.3.1.1.3  The organization shall have'an appointed person, or equivalent, who is responsible for cpordination of all design
and development activities and who can act as a single point of contact for the customer.

8.3.1.1.4  The organigation shall update and maintain the traceability of customer technical requjrements, transfer them
into the te¢hnical specifications of their product, and manage the data validation apd verification of these
requiremerits

8.3.1.1.5 The organization shall maintain an active list of authorized design approvers, as applicable to the organization’s
scope of work.

8.3.1.1.6  The organization, when applicable, shall have a documented system to handle formal technical delegation;

refer to RM13008.
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8.3.2 Design and Development Planning

8.3.2.1  Design and Development Planning - Supplemental Requirements

8.3.2.1.1  The organization shall ensure that design and development planning includes all relevant stakeholders within
the organization and, as appropriate, its supply chain. Examples of areas for using such a cross-functional
approach include, but are not limited to, the following:

a. Project management, e.g., APQP.

b. Product and manufacturing process design activities, e.g., design for manufacture (DFM) and design for assembly
(DFA).

c. Development and review of design FMEA including actions to reduce potential risks.

NOTE: A cross-functilnal approach typically includes the design, manufacturing, engineering, quality, production,
purchasing, cugtomer (internal and external), supplier, maintenance, and other appropriate|functions.

8.3.2.2 The organiza:on shall identify any associated dependencies needed for the successful progression of the design
and developiment activity, e.g., where the organization needs information from the customer and include those
milestone dates in the design and development plan. The organization iscrequired to formally communicate those
milestone dajes to the customer for acceptance.

8.3.2.3 The organization shall configure and plan design reviews appropriate to the project ¢onsidering magnitude,
complexity, novelty, risk, etc., (see 8.3.4.3) and include those milestone dates in the désign and development
plan.

8.3.3 Design and Deyjelopment Inputs

8.3.3.1  Design and Development Inputs - Supplemental. Requirements

The following requirements shall be identified and reviewed, as applicable:

a. Safety requirements, e.g., safety assessment output, part classifications.

b. Customer requirements, e.g., projecttimescales, aftermarket strategy including component livefs, service intervals.

c. Operational requirgments, e.g.,-fluid dynamics, loads, speeds, operating environments, maneuvering characteristics,
and gyroscopic loafis.

d. Boundary and interface requirements.

e. Requirements for identification, traceability, and packaging

f. Consideration of design alternatives.

g. Embedded software requirements.

h. Lessons learned, design procedures, and best practice.
8.3.3.2 Design Risk Analysis - Supplemental Requirements

8.3.3.2.1  When APQP has been required by the customer, the organization shall conduct design FMEA on the product
design, see AS13100 - Chapter C (see 21.1). Refer to RM13004.

8.3.3.2.2 The organization shall retain documented information as evidence of the results of the design FMEA (see
7.5.3.5.3).
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8.3.3.2.3

8.3.3.24

8.3.3.2.4.1

8.3.3.3

8.3.3.3.1

8.3.4

8.3.4.2

8.3.4.2.1

8.3.4.2.2

8.3.4.3

8.3.4.3.1

8.3.4.3.2

8.3.4.4

8.3.4.41

8.3.4.4.2

8.3.4.4.3

Design and De

Alternative

approaches to design FMEA shall only be used with customer approval.

Where the organization identifies a requirement for new or novel technologies associated with the design, the
organization shall conduct an appropriate risk assessment and identify mitigating actions.

The technical aspects of the risk assessment shall be available to the customer upon request. If there are
Intellectual Property (IP) restrictions, objective evidence can be viewed virtually or on-site, with IP redacted.

Foreign Obje

ct Damage (FOD) - Supplemental Requirements

The organization shall comply with the requirements of 9146 for FOD prevention programs and design for the
prevention, detection, and safe removal of foreign objects and contamination being trapped during manufacture
in such features as apertures, orifices, sharp bends, corners, etc.

Progressive
The organi
enables fo
providers).

Product de

yelopment Controls
Product Definition Release - Supplemental Requirements
zation shall employ an appropriate, traceable, progressive product definitig

'mal advance information to be provided to stakeholder funétions (e.g.,

finitions shall be associated with the correct approvalystatus of the design d

n release process that
nanufacturing, external

ata (either approved or

nonapproved) by aviation authority or under their delegation.
Design Revigws - Supplemental Requirements

The organigation shall conduct or support design reviews in accordance with arrangements planned and agreed
with the cugtomer (see 8.3.2.3), formally documenting the output from design reviews |ncluding action owners
and timeling for closure; refer to RM13008.

The organigation shall agree the applicahility of each appropriate design review with the customer in relation to
the scope|of the design work and/agree with the customer the roles, accountabilities, responsibilities,
deliverablep, attendees, and agenda for each design review.

Design Verifi

The organ

cation and Product(Validation - Supplemental Requirements

zation shall create a verification strategy documenting the activities nece

design out

not limited o, analysis; compliance to standards, comparison to existing established d
etc., and agree anrthe verification strategy with the customer prior to commencement of
refer to RM13008:

ssary to verify that the

uts meet the design inputs (requirements) using established methods and techniques such as, but

bsigns, inspection, test,
any verification activity;

The organization shall agree with the customer the material property data to be used and its source prior to
launching any design verification activity that requires the input of material property data, e.g., analysis,
modeling.

The organization shall identify and formally document the activities necessary to validate that the product
operates as intended in accordance with the requirements and agree on the validation strategy with the
customer prior to commencement of any validation activity.
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8.3.4.4.4 Where validation involves incorporation of the designed product into the customer’s product, (e.g., engine test),
the following applies:

8.3.4.4.4.1 The organization shall agree on the level of support required with the customer, for the following examples:

EXAMPLE 1: When a part is supplied with installed instrumentation (e.g., pressure tapping, thermocouple, or
accelerometer) to validate the installed environment specification, or

EXAMPLE 2: A modified version of a part is supplied to support the specific needs of an engine test (e.g., a chocked-open
valve, a higher-pressure relief valve cracking pressure), or

EXAMPLE 3: Where verification of compliance with performance requirements for a part is required, but that verification

8.3.4.45 The organi

8.3.4.4.6 The organi
agreed with the customer.
8.3.4.4.7 The organi
8.3.4.5 Design for “X

8.3.4.5.1

a.

e.

f.

8.3.4.6 Failure Repo

The organization’s qua

cannot be done via rig test (e.g., due to physical size, or because operating conditions cannot be reproduced

in a rig).

validation &

design opti

Manufacturing capability (design for manufacture).

Ease of assembly/d
Cost (design for co
Weight.

Aftermarket includi

Other design driver

The organigation shall utilize DfX (refer to RM13008) or an alternate approach, as a to

zation shall ensure that any specific regulatory requirements associated
ctivities are agreed with the customer.

Fation shall capture and formally document the output from verification ang

yation shall report all verification and validation test failufes to the customer

" (DfX) - Supplemental Requirements

mization. Such criteria may include:

trip (design for assembly).

5t).

ng overhaul strategy, product lifing.
s and threats including accounting for variability and uncertainty, e.g., robus|

rting < Supplemental Requirements

ith the verification and

validation activities as

bl for a cross-functional

t design, 6-sigma.

unless otherwise agreed with the customer.

8.3.5

8.3.5.1 Design Ratio

Design and Development Outputs

nale - Supplemental Requirements

lity-procedures shall include failure reparting_analysis _and corrective action as set out in 10.2.4,

The organization shall create and retain comprehensive technical documented information of all the aspects that influenced
the design throughout its development, e.g., alternative designs, key decisions, problems encountered and how they were
resolved, considerations, trade-offs, design procedures used.
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8.3.5.2  Critical ltems (Cls) and Key Characteristics (KCs) - Supplemental Requirements
8.3.5.2.1  The organization shall document Cls and KCs and:

a. Ensure they are agreed with the customer, if required.

b. Comply with any customer requirements for symbols and notations.

c. Ensure KCs are identified on relevant documentation as agreed by the customer.

d. Ensure Feature Unique Identification is applied; refer to RM13008.

8.3.5.3  Design and Development Outputs - Supplemental Requirements

8.3.5.3.1 The produfct design outputs, commonly known as the design technical data package (DTDP), shall be
communicgted to the customer; refer to RM13008.

8.3.5.3.2 The organization shall ensure that contents of the DTDP are independently-reviewgd by suitably qualified
individuals [other than the authors.

8.3.5.4 Product End [of Life - Supplemental Requirements

8.3.5.4.1 The organization shall, if applicable, define and document appropriate procedures and instructions for the
disposal of “end of life” products that they have designed and provide this informafjon for inclusion in the
applicable maintenance manual. Including giving consideration to:

a. Prevention of unauthorized reuse.

b. Minimization of enironmental impact.

c. Compliance with national or international health, safety, and environmental regulations.

d. Compliance with any national security regulations.

e. Safeguarding of cugtomer intellectual preperty.

8.3.5.4.2 If requestedl, the organization-shall agree on the disposal procedures with the customey.

8.3.6  Design and Depelopment-Changes

8.3.6.1  Design and Development Changes - Supplemental Requirements

8.3.6.1.1 The organi ation-shall operate a Hneign Phnngn process. that nnmplinc with- 9116 and any Customer-specific
requirements.

8.3.6.1.2  The customer shall approve all design changes unless formal delegation has been given to the organization.

8.3.6.1.3  The scope and level of authorization shall be defined within an agreed delegation document from the customer.
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8.3.6.1.4  The organization shall issue Notice of Change (NOC) data using the customer’s templates/forms or alternative
as agreed with customer.

8.3.6.1.5 The organization, when required by the customer shall have a system to ensure:

a. All Class | and Class Il design changes are submitted to the customer for change approval, unless the customer has
granted written authorization to proceed differently.

b. Rejected design changes are not incorporated into the supplier’'s drawing or into hardware shipped to the customer.
c. Allrequested design change documentation is retained on file (including accepted and rejected dispositions).

8.4  Control of Externally Provided Processes, Products, and Services

8.4.1 General
8.4.1.2  Supplier Evaluation - Supplemental Requirements
8.4.1.2.1  Prior to sugplier approval or issuance of a contract, the organization shall conduct an evialuation of the supplier.

8.4.1.2.2 The level df evaluation shall be determined by the Organization depenhdent on the rigks, product or process
criticality, gnd expectations.

8.4.1.2.3 Where theie is significant risk identified, the organization shalkperform an on-site evalyation.
8.4.1.2.4 The suppligr evaluation shall include the following topicsas applicable:

a. Engineering and manufacturing capabilities: Capability to manufacture the product to be contracfed and control changes
to design and procgsses.

b. Quality control capabilities: Capability to meet quality'requirements and deliver conforming proquct.

c. Purchasing, planning, and capacity: Ability to meet current and future requirements considering|all resources as well as
management of thg supply chain.

d. Commercial, legal,[and environmentali Ability to meet commercial, regulatory business, and cugtomer requirements.
8.4.1.2.5 The organization shall -Consider all the evaluation criteria as required by the suppligr scope of work to be
undertaker] and retain‘the assessment information as a record, including if the crit¢rion is not considered

relevant; rgfer to RM1+3007.

8.4.1.3 Supplier Selgction™= Supplemental Requirements

The organization shall document a risk mitigation plan to manage any identified risks resulting from the evaluation.
8.4.1.4  Supplier Register Maintenance - Supplemental Requirements

8.4.1.4.1 The organization shall have a documented process to assure that the QMS and other required certifications
and approvals of the supplier remain valid.
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8.4.14.2

When notified of any supplier change in quality leadership personnel or reporting structure, changes in scope,

name, address, or approval status of QMS registrations (see Table 2), applicable production organization holder
approvals, and special process accreditations, the organization shall assess the impact and implement
appropriate mitigation actions. This shall include notification to the customer.

8.4.1.4.2.1

shall be used.

For 9100 certified suppliers, the OASIS database, and the OASIS Next Generation (NG) Feedback Process

NOTE: For more information of the OASIS NG Feedback Process, refer to https://oasishelp.iaqg.org/ under the OASIS
Feedback Guidance.

8.4.2 Type and Extent of Control

The supplielar’s QMS Certification shall be defined by the organization type and comply

The supplig¢r shall establish and maintain an effective FOD prevention program-that me

The supplig¢r shall notify the organization of any significant change in QMS or business

The supplig¢r shall comply with the organization’s specific requirements for control of w¢

Type and Extent of Control - Supplemental Requirements

er shall plan, implement, and control counterfeit part prevention process
AS5553, as applicable.

er shall ensure that the counterfeit part prevention “process includes a m
parts to the organization’s purchasing representative within 3 working days

ation to deal with any restrictions to right of access to the supplier’s facility.
f Purchased Product - Supplemental Requirements

organization delegates verification activities to the supplier, usage of custa
base verification shall only be further delegated if it has been formally appro

organization delegates product release, delegated qualification shall reg
self-release delegates. Supplier self-release training requirements may be
ment{refer to AS13001 and 9117).

ith Table 2.

ets the requirements of

es in accordance with

echanism for reporting
of it being confirmed.

operations.

rk transfer.

vation shall develop a risk analysis:and mitigation plan to be implemented bgtween the supplier and

mer defined delegated
ved by the customer.

uire the completion of
implemented to satisfy

Special Process - Supplemental Requirements

8.4.2.1

8.4.21.1

8.4.21.2
9146.

8.4.21.3 The suppli
AS6174 or

8.4.2.1.4 The suppli
counterfeit

8.4.2.1.5

8.4.2.1.6

8.4.21.7 The organi
the organiz

8.4.2.2  \Verification g

8.4.2.21 Where the
product rel

84222 Where the
training for
this requirg

8.4.2.3 Material and

8.4.2.3.1

Material and special process test results shall reflect all requirements of the drawing and/or specification and

conform to drawing and/or specification limits. Documented evidence of this conformity including listing of each
material element or test result in the applicable test report.


https://oasishelp.iaqg.org/
https://oasishelp.iaqg.org/wp-content/uploads/2017/07/400-OASIS-NG-Feedback-Process-V6.pdf?1505137485221
https://oasishelp.iaqg.org/wp-content/uploads/2017/07/400-OASIS-NG-Feedback-Process-V6.pdf?1505137485221
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8.4.2.3.2 The applicable test report shall be signed by a cognizant test laboratory person, clearly confirming which of the
following is correct:

a. All tests and inspections have been performed and results meet the drawing and/or specification requirements, or

b. All tests and inspections have been performed and the results meet all the drawing and/or specification requirements,
except , which does not meet requirements, or

c. All tests and inspections have been performed and the results meet all drawing and/or specification requirements,
except test(s) , Which was not performed in accordance with the drawing and/or specification
requirements.

8.4.2.4 Product Acceptance - Supplemental Requirements

8.4.2.4.1 When product acceptance authority media are used (e.g., stamps, elecironic signgtures, passwords), the
supplier shpll establish controls for the media appropriate to:

a. Avoid misuse.

b. Establish traceabilify to the authorized user.

c. Avoid duplication.

d. Align to responsibillties and authorities defined within the quality system.

e. Maintain good condition and legibility.

8.4.2.5 Supplier Suryeillance - Supplemental Requirements

8.4.2.5.1 The organigation shall perform supplier risk assessments, which, at a minimum, includg evaluation of results of
supplier's pudits (e.g., internal, supplier, surveillance), supplier's current quality performance, and part

complexity

8.4.2.5.2 The organigzation shall establish and execute appropriate surveillance methods to mqgnitor supplier systems,
processes,|and products based @n'the risk evaluations.

8.4.2.5.3 When audif is used as a surveillance method, refer to RM13005 on how the audit can e conducted.

NOTE: Some examplep of potentiaksurveillance methods are quality system audits, product audits, jnspections, and review
of conformance documentation.

8.4.2.5.4 The organiration-shall establish and maintain an effective process to identify and mitigare delivery and capacity
risk within the-supply chain

8.4.2.6  Supplier Performance Monitoring - Supplemental Requirements

8.4.2.6.1 Performance monitoring shall be performed and contain minimum key performance indicators (KPIs) that can
encompass quality (e.g., disruptions, concessions, escapes) and delivery (e.g., schedule performance).

8.4.2.6.2 The organization shall provide the performance monitoring results to the supplier on an annual basis, (e.g.,
posted on supplier portal, communicated regularly to the supplier).

8.4.2.6.3 Performance monitoring review frequency shall be increased as appropriate (e.g., unacceptable performance).
8.4.2.6.4 Where unacceptable performance at customer directed suppliers exists, the customer shall be notified.

8.4.2.6.5 When improvement actions have not been effective, the issue shall be escalated within the organization until
resolved.
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8.4.3 Information for External Providers
8.4.3.1 Information for External Providers - Supplemental Requirements

8.4.3.1.1  The organization shall have a process to ensure that its suppliers understand contract requirements and flow
the applicable specifications and requirements down the supply chain.

8.4.3.1.2 The purchasing document shall state the OEM for all part numbers except supplier designed part numbers.
8.5 Production and Service Provision
8.5.1  Control of Production and Service Provision

8.5.1.1  Control of Equipment, Tools, and Software Programs

8.5.1.1.1  Control of Equipment, Tools, and Software - Supplemental Requirements

8.5.1.1.1.1 A Softwgre Quality Assurance program for all non-deliverable software shall-be implemented, documented,
and maintained.

8.5.1.1.1.2  The Softyware Quality Assurance program (documented process) shall include:
a. Responsibility and puthority within the organization.
b. Identification of requirements.
c. Analysis of risks and criticality.
d. Coding: Ensure codling standards are defined and include,“but are not limited to:
1. Software namifpg conventions (e.g., modules and-executable software).
2. Naming conventions including developmental and production file names.
3. Header information with unique identifier and revision as a minimum.

e. Documented change history for medifications.

f.  Verification: The infent of the-vérification phase is to ensure undetected errors from the coding|process are found and
corrected.

g. Requirements for gagh'néw or revised software program to be tested prior to use and control of unapproved programs
to prevent usage far prnrll iction purposes

h. Verification of software for automated inspection (e.g., CMM) by correlation of the test results with the results from an
independent method of inspection.

i. Version and change control: Each version of the software program is uniquely identified.
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8.56.1.1.1.3

changes

are appropriately reviewed for:

The Software Quality Assurance program shall include a change control process that documents all software

Access control: The Software Quality Assurance program ensuring that the software is uniquely identified in the

appropriate work in

structions (e.g., routers, test plans):

1. Access control restrictions being defined and implemented to ensure no obsolete or unapproved software resides

in a production

accessible library or machine memory.

Software control: The Software Quality Assurance program ensuring protection of the software media from unauthorized

Validation of tool pffior to release for production.

nfirming compliance with export control and classitication requirements.

hts (purchased/procured software): Purchase documentation (PO/statement
bt to be purchased and that it is approved prior to communication té’the sup

nization shall establish a system for the management of‘pre-production and
es that includes (but is not limited to) the following:

hage and deterioration during storage:

-change programs:

b.
changes.
c. Training and maintenance.
d. Documentation: Cd
e. Supplier requireme|
describe the produ
f.  Oversight (audit).
8.5.1.1.14 The orga
and fixtu
a. Unique tool identifi¢ation.
b.
c. Protection from dar
d. Maintained as fit fo[ purpose.
e. Storage and recovgry.
f.  Tool setup.
g. Tool life control/too|
h. Tool design modifig

NOTE: The requireme

8.5.1.2

8.5.1.21

Tool modification a

ation docuientation, including engineering change level.

nd revision.

of work), ensuring they
lier.

production tooling, jigs,

an organization.

Validation an

d Control of Special Processes

Validation and Control of Special Processes - Supplemental Requirements

r corporate levels within

Sampling of NDT is not permitted when the NDT is performed to fulfill a drawing or specification requirement, unless
approved by the customer. This does not apply to in-process NDT used to increase yield.

8.5.1.3

Production P

rocess Verification
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8.5.1.4

8.5.1.41

Control of Production and Service Provision - Supplemental Requirements

The organization shall have a process to verify the correct metallic raw material is used when issued for

production or concurrent with the start of the first operational process step in the manufacturing process.

8.5.1.4.1.1

Handheld spectrometry devices, or equivalent, shall be utilized to verify 100% of material. Industry sampling

plans or equivalent zero-based acceptance sampling plans as described in alternate strategies to 100% (see
9.1.1.2) may only be used for high volume purchases of material.

8.5.1.4.1.1.1

[ ]
with the customer.

Exclusions to this requirement are:

Product with a unique identifier linking to the material origin (e.g., serial number, lot number) unless otherwise agreed

NOTE: The intent of th
input at the par

Hardware (fasteneis, bolts, nuts) or standard components at the point of assembly.

b requirement is not to measure or control the manufacture of raw material b
t manufacturer is correct.

t to ensure the material

8.5.1.4.2 The organigation, when applicable, shall have a documented process forlmanaging the transfer of approved
product ddfinition from the design organization to the production erganization, including prototypes. The
documentgd process identifying the product definition is shared with¢the customer, as requested.

8.5.1.4.2.1  The orggnization shall ensure that all transfers of data comply with export control requirements.

8.5.1.4.3 The organigation shall:

a. Create a control plgn (also referred to as a test/inspection plan) for all product characteristics and production operations
(refer to RM13004), including:

1. Where in the s¢quence the testing/inspection operations are performed.

2. Areference to gach product characteristic¢ to-be tested/inspected at each operation.

3. The type of eqlipment required, andany specific instructions associated with their use.

4. Criteria for acceptance and/orejection.

5. Areference to product test/inspection activities to be withessed by the customer.

6. Control plans for chatacteristics that are not tested/inspected when the product is in the final condition, e.g.,
inaccessible dharacteristics, characteristics tested/inspected before the product is |in its final condition,
characteristics that-cannot be measured dirnh‘rly, characteristics QllthPf toalternate sirateg ies to 100% inspection
(see 9.1.1.2).

b. Ensure 100% verification of all product characteristics in their final condition, i.e., at a stage where it is ensured that
subsequent processing cannot affect the product characteristic verification result. This is not required for purchased
standard catalogue hardware or sample or reduced inspection being applied in accordance with alternate strategies to
100% inspection requirements (see 9.1.1.2).

c. Ensure product test/inspection activities are conducted in an acceptable environment. This includes a requirement that

lighting conditions provide at least 700 Ix, and where visual inspections are performed, a white light intensity of at least
1000 Ix is provided (requirement not applicable to NDT).
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d. Produce documented information of test and inspection, that includes as a minimum:

1. Item inspected

Using equipment where a report containing actual measurement values is autematically ¢

ruction for the inspection activity.

Date of inspection or surveillance activity.

performed the inspection or surveillance.

nspection/surveillance.

Ensure when actugl measurement values are routinely recorded during inspection, they are
destroyed, deleted| altered, or exposed to hazards detrimental to record retention (e.g.,(fire

achines, computer-connected digital equipment).

ement values are already routinely recorded for other reasons, e.g., statistica

PAP Process Verification - Supplemental Requitements

PPAP Process Verification requirements shall be met through compliance to
00 - Chapters B and C.

ies to new part introductions unless, a pre-existing customer agreement exis
nspection (FAI) - Supplemental Requirements.
ration shall:

pliance to 9102; refer to RM13102.
quirements of 9102 apply FAI to:

ned “bill'ef-parts” to provide evidence all parts in the “kit” have an approved

2. Activity performed.

3. Procedure/Inst

4.

5. Personnel who

6. Results of the i
e.

includes characterigtics inspected:

1.

measurement
2. Where measur
KCs.
8.5.1.5 APQPandP
8.5.1.5.1 APQPand
and AS131

8.5.1.5.2 APQP app
8.5.1.6  First Article |
8.5.1.6.1 The organi
a. Perform FAI in con
b. In addition to the re

1. Akit with a defi
c. Perform FAI when:

not being deliberately
or water hazard). This

reated (e.g., coordinate

process control (SPC),

9145 APQP and PPAP;

ts.

FAIR.

1.

The production source is not able to provide evidence of an approved FAI report. Where the product predates the

requirement for FAI, then an approved configuration or equivalent process that was agreed with the customer will

be acceptable.

can be referred to as Last Article Inspection (LAI) report.

Requested by a customer.

Product is to be resourced and the customer requires a FAIR prior to production ceasing in the existing source. This
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The evaluation is to consider:

1.

2. Equipment and associated software programs, personnel, and environment.

Conduct an evaluation, to determine the required verification when changes occur that can invalidate a previous FAI.

The impact of the change on the ability of the production method to meet product design characteristics.

3. The accumulation of changes covered by partial FAI or dimensional/non-dimensional reports which may warrant a
repeat full FAI being performed.

Retain a formal rec

ord of the evaluation for audit purposes (see 8.5.6).

instructed by the product definition), including:

1. Ensuring inspe

i. Traceably|

accordang

ii.

2. Ensuring charg
When sub
means, uf
is not diffd

when the
coating, p

Compile and subm

1. The submissio

instructed.

When a suppl
customer-spec

8.5.1.7 Fixed Produg

8.5.1.71 Fixed Prod

control” or

Independé¢nt of production inspection equipment. Exceptions must befapproved by the

Verify characteristics in the final product, i.e., after all production activities have been completed (unless otherwise

ction equipment is:

calibrated, within its valid calibration period, and measurement ‘systems
e with 7.1.5.1.1.

cteristics not accessible in the final product are measured during the produd
sequent production activities can affect the charactéristics, ensuring they ar
less it can be shown (with evidence included in, the FAIR) that the characte
rent (is equivalent) to the characteristic verified during the production proce]
product definition instructs the characteristics to be verified prior to the g
hinting, shot peening.

t a FAIR using the customer electronic system for FAIR submittal (e-FAIR),
h follows the purchase order‘cascade, e.g., Tier-2 to Tier-1 to OEM cust
er does not have (access to e-FAIR, that the forms in 9102 are used, i
fic forms (e.g., customer checklist).

tion Methods - Supplemental Requirements

uctionMethod applies to all the organizations, when the product definition
similar, e.g., production process, frozen process, engineering source approv

to be assessed are in

customer.
tion process.
b verified by destructive
istic in the final product
ss. This does not apply
roduction activity, e.g.,

ensuring:

bmer, unless otherwise

N conjunction with any

specifies “fixed process
al/substantiation.

8.56.1.7.2

The organization shall implement the necessary fixed production controls as defined by the customer.
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8.5.1.8 Vision Standards - Supplemental Requirements

The organization shall:

a. Ensure non-NDT personnel engaged in product verification and inspection activities (e.g., certified operators and/or
final inspectors) are examined annually. Eyesight acuity requirements being a minimum of Curpax N5, Jaeger #2, or
equivalent in at least one eye or when using both eyes together at a distance not less than 16 inches. These non-NDT
inspectors shall also be required to pass a one-time color vision perception test as required in the process involved.

b. Ensure vision tests are performed by suitably trained and qualified personnel.

c. Ensure vision correcting eyewear (e.g., glasses, contact lenses) used by personnel to pass the vision examination are
worn when performing product verification/inspection activities.

d. Ensure the use of gny Tinted or darkened [eNseS or those that darken on exposure 1o Nght are prohibited.

8.5.1.9  Appointment|of Competent Persons, Including Any Required Qualification - Supplementgl Requirements

8.5.1.9.1  The organigation shall:

a. Ensure employees|directly inspecting product are formally authorized.

b. Ensure product is released by authorized personnel.

c. Ensure when an operator self-verification program is implemented tit.conforms to 9162 requirements.

NOTE: All elements of|the operator self-verification program and plan are subject to customer approval.

8.5.1.9.2  Personnel [responsible for the review of material<and special process test reports shall be trained to read,
interpret, apd evaluate test results for the purpose of assuring that all drawing and/or spgcification requirements
of the final product are met.

8.5.1.9.3 The method employed to evaluate material and special process test report results shall be documented and
provided for the review of each test, as required, per the applicable drawing and/or specification. The
methodology to be employed may\be subject to customer approval.

8.5.2 Identification apd Traceability

8.5.2.1 Identification|and Traceability - Supplemental Requirements

8.5.2.1.1  The systen for assigning serial numbers shall provide traceability to the following inforation:

a. Higher configurationlevel part or assembly identification numbers

b. Date of assignment.
c. Explanation for deviations from expected sequence or practice.
d. Record of serial numbers assigned to rejected items.

8.5.2.1.2 If serialized or lot numbered parts are manufactured from serialized or lot numbered material, then traceability
shall be maintained to those details and their product acceptance records.
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8.5.4 Preservation

8.54.1 Preservation

- Supplemental Requirements

The organization shall develop and establish a FOD prevention program in accordance with 9146.

8.5.6

8.5.6.1

8.5.6.1.1

Control of Changes

Control of Changes - Supplemental Requirements

resolution of associated issues.

8.5.6.1.2

The organization shall have a process to manage shift and task handovers including rapid escalation and

Where customer approval of changes to production or service provision are contractually required, then the

organizati

that the p

and C.
8.5.6.1.2.1 APQP af

8.6 Release of Produ

8.6.1 Release of Pro
8.6.1.1 Controls to rT
the organiza
including tho
8.6.1.2 The risk rele

approvals, in

NOTE: Risk release ty

shall ensure that the changes are managed through 9145, configured to

;rposed change are approved by the customer prior to implementation; see

he type of change and
AS13100 - Chapters B

plies when agreed between the customer and the organization.

cts and Services

Hucts and Services - Supplemental Requirements

anage the risks associated with “releasing products and services at risk” g
ion and define the key accountabilities to ensure that the required con

e of external stakeholders.

hse of products and services throughout the supply chain shall only take
cluding the customer, if applicable,-have been received.

step, an operafjon, an inspection, or a test.

8.6.1.3  Product subj
approval doc
8.6.1.4  When require

minimum syg

8.7 Control of Nonco

bct to risk release shall be clearly identified as being subject to risk releass
ument.

d by the custemer, the organization shall work in accordance with 9117 and
tem and personnel requirements for customer product release programs.

hforming Outputs

hall be documented by
frols are implemented,

lace once the required

pically is used to describe all actions taken in advance of full completion and/¢r approval of a process

with traceability to the

AS13001 in defining its

ncenforming Outputs - Supplemental Requirements

the product definition.

8.7.1.1 Control of N
8.7.1.1.1
8.7.1.1.1.1
8.7.1.1.1.2  All produ

ct rework shall have documented work instructions.

NOTE 1: Where rework is not possible, the organization should evaluate if repair is appropriate.

For product subject to frozen process control, the supplier shall have a process for rework.

The organization shall review the nonconformance to determine if it is possible to rework the product to meet

NOTE 2: If repair is required, then the design responsible organization determines if a repair is appropriate.

8.71.1.2

nonconforming product. When repair or rework is necessary, refer to RM13011.

The organization shall obtain authorization approval for all repair instructions for the correction of
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9. PERFORMANCE EVALUATION

9.1 Monitoring, Meas

9.1.1 General
9.1.11

9.1.1.11

urement, Analysis, and Evaluation

Monitoring and Measurement of the Manufacturing Process - Supplemental Requirements

The organization shall determine, document, and deploy the most appropriate process control methods to

ensure continued conformity of each product characteristic (e.g., process development, process FMEA,

capability s

NOTE 1:

tudy, and control plan creation).

For a range of industry recognized process control methods and methods for capability studies, refer to RM13006.

NOTE 2: For arange {

NOTE 3: Validation of
see 16.6.9.

9.1.1.1.2 Process/og

or alternati

NOTE: Control activitie
those activities

corrective actionsAfor dimensional escapes upon request of the customer.

T Industry recognized risk identification and mitigation methods, refer to RM
the production process and key characteristics is through the application o
eration specific controls shall be captured in the control plan and/or work inst
e plan if the control is not operation specific (e.g., routine nqaintenance acti

s not directly aligned to a specific product or process\step may be includg
(e.g., machine tool maintenance plan, fixture, tooling‘inspection/qualification

zation shall demonstrate the effectiveness ofthe process control method
the PFMEA using process capability studies.

pss capability studies are utilized, the process stability shall be analyzed usi
hbility (i.e., statistical control) shall"be understood prior to process capabi
rts. Wherever possible, the data collection and monitoring activity through

be done at the transformation operation. Refer to RM13006.

ability is not achieved,.the organization shall investigate the causes for inst
b establish best possible stability and ensure product meets customer requir

to the PFMEA:high risk items, process capability studies shall be performed

zation shall implement Temporary Key Characteristics (TKCs) to valida

9.1.1.1.3 The organ

identified ir

9.1.1.1.4  When proc

9.1.1.1.5 Process st

control chg

charts shal

9.1.1.1.51 Where s

actions t

9.1.1.1.6 In addition

9.1.1.1.7 The organ
9.1.1.1.8
9.1.11.9

KCs shall he monitored continuously with the information being made available to the @

When a process capability study is required, the process shall first be determined to be stable, followed by a

13004.

initial process studies;
ruction for the operation
ity).

d in separate plans for
plan).

5 for high-risk items as

ng SPC control charts.
ity analysis using SPC
the use of SPC control
ability, take appropriate
ements.

on all KCs.

e the effectiveness of

ustomer upon request.

capability index value greater than or equal to 1.33 (or equivalent attribute value, if appropriate).

NOTE 1: The custome

r may require higher minimum capability thresholds; see 16.6.9.

NOTE 2: Ppk is the standard capability index. If a different capability index is agreed upon by the customer (such as Cpk),

the same req

9.1.1.1.10

uirement for stability applies.

important for their process or are related to high FMEA risk areas.

9.1.1.1.11

In addition to customer identified KCs, the organization shall assess the need for their own KCs that are

Personnel using SPC control charts shall be trained in data collection, monitoring, the use of tests for special

cause variation (Western Electric Rules, refer to RM13006) to determine process stability, and how to react to

out-of-cont

rol process situations.
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9.1.1.1.12 Where capability or stability is lost in manufacturing, the organization shall identify root cause(s) and implement
mitigation actions with all corrective actions being formally recorded.

NOTE: The reaction plan (refer to RM13004 and RM13006) or a systematic problem-solving method such as 8D can be
used (refer to RM13000).

9.1.1.1.13

9.1.1.1.14

9.1.1.1.15

9.1.1.2

9.1.1.21

9.11.2.2

9.1.1.2.3

9.11.24

9.1.1.2.5

9.1.1.2.6

9.11.2.7

9.1.1.2.8

9.1.1.2.9

9.1.1.2.10

The effectiveness of the corrective action shall be validated by the reestablishment of the process stability and

capability.

If process capability does not reach the minimum capability but has reached a point where it cannot be improved
further (or further improvement is prohibitively costly), the organization shall develop a control plan that assures

the custom

er receives conforming product without supply disruption.

The control plan shall be updated to reflect any changes to the process control system used to monitor the

process.
Alternate Str

The organi
meets the

Product ag
strategies {
has a custc
options.

The organi

One custor

The organi
associated

The appro

htegies to 100% Inspection (Alternate Strategies) - Supplemental Requirements

zation shall have a documented process within its own quality system to g
equirements set forth by the customer.

ceptance for drawing characteristics shall be 100% inspected unless cust
0 100% inspection (e.g., sampling plans) are flowed-down to the organizat
mer approval for use of an alternate strategy. Refer to RM13002 for guidan
yation shall receive documented approval for the alternate inspection strateg

ner’s approval shall not be extended to.another customer’s product without th

ation shall define the characteristics which use the alternate strategy to 1
process controls to ensure continued conformance.

ed alternate strategy to 100% inspection and the reaction plan shall be

control plam or equivalent documentation. Refer to RM13004 and RM13006 for guidand

The reactia

For featurs
product fez

n plan shall be followed whenever an agreed acceptance criterion is not me

ontrol inspection which

omer-specific alternate
on, or the organization
Ce on alternate strategy
jies.

at customer’s approval.
0% inspection and the
documented within the

e.

t.

s under altefnate strategies to 100% inspection, the control plan shall incliide a periodic check of

tures that\are not routinely verified (e.g., when the mold, fixture, or tooling ig

inspected).

Inspection

shallreturn to 100% (or other agreed inspection level) until the correctjve actions have been
implemente¢d-and requalification requirements (if necessary) are met for the relevant

rawing characteristics.

Validation of the corrective actions by the customer may be required.

Any change to the approved alternate strategy to 100% inspection shall be subject to the customer’s standard
change control requirements.
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9.1.1.3

9.1.1.31

Understanding of Statistical Concepts - Supplemental Requirements

manufacturing capability and measurement capability.

9.1.1.3.2

The organization shall ensure that the statistical concepts of variation are understood in the context of

All employees engaged in the collection, analysis, and management of statistical data, including control

charting, establishing inspection frequency, process capability, and measurement capability, shall be able to
demonstrate their competency through training or other means. For specific training syllabus guidance and
details, refer to RM13006.

NOTE:

Strategies to 100% Inspection, process capability, and measurement capability.

Examples of statistical data used in AS13100 are control charting, establishing inspection frequency, Alternate

orecards - Supplemental Requirements

zation shall ensure that customer scorecards are used as a focus foi

nt plans shall be developed to address identified performance gaps.
vation shall strive to achieve and maintain 100% qualityproducts and delive

his is not being achieved, the organization shall define an improvemer

9.1.2 Customer Satisfaction
9.1.2.1 Customer So
9.1.21.1 The organ

monitoring
9.1.2.1.2 Improvemse
9.1.21.3 The organi
9.1.21.3.1 Where t

deficienges.

9.2 Internal Audit

9.2.3 Internal Audit -
9.2.3.1 The organizatiq

NOTE: The audit typeq

Supplemental Requirements
n shall have a documented process that describes the internal audit proces

described in this section can also form the basis for supplier audit activities

customer satisfaction

red on time.

t program to address

5.
(see 8.4.2.5)

refer to RM13005) and

9.2.3.2 The audit plgn shall include all. elements within the scope of the management system
include:

a. Quality system audits.

b. Production procesd audits:

c. Product audits.

d. Special process audits.

9.233

For default frequency for each type of internal audit, see Table 9.
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Table 9 - Internal audit types and frequency

Audit Type

Scope

Frequency

Quality system audits

Entire Quality Management System.

Within 3 years

Internal audit management.

Contract review and flow down of customer requirements.
Control of work transfers.

Control of suppliers.

Control of design and development changes.

Control of nonconforming product.

Management of fixed processes.

Ann

ually

ALt

Production process al

\A ALY

othg
cust

dits | Every production process.

in 3 years, unless
rwise agreed with
omer

Product audits

As required by the customer.

Special process audit

All processes classified as special processes. Ann

ually

RM13005. Pfoduction process audits should include samples from all standard shifts oper:

9.2.3.4 Quality syste
ISO 9001, ar
9.2.3.5 The organiz3
within the au
9.2.3.6 The producti
production o
over the cou
9.2.3.7

Nadcap Audi

NOTE: If the special pr
supported by
evaluates the 0

9.2.3.7.1 The freque

performang

The special process audit shall be conducted annually (regardless of the Nadcap merit

m audits shall include the review of compliance to the appropriate Industry Q
d this standard.

tion shall ensure that regulatory and customer-specific quality system req
it scope, as applicable.

bn process audit shall be conducted using a defined checklist appropriate {
the product or equivalent to the VDA 6.3 checklist (see 2.5), or provided

se of the audit cycle.

t Criteria (AC), customer or an internally developed checklist.

bcess is not Nadcapaccredited, then the organization can use either the Nad
ustomer specifications, or a checklist developed by the customer or the
onformity of the process.

ncy of“audits shall be reviewed and be increased, if required, due to pr
e, or.fisk.

9.2.4 Audit Nonconf

9.2.4.1
(see 8.7 and

rmance Related 10 Froduct Quallty - sSupplemental Requirements

10.2).

MS standard, i.e., 9100,

uirements are included

o the complexity of the
by customers; refer to
bted by the organization

scheme status) using a

cap AC for that process,
organization that fully

bcess changes, quality

If any audit identifies a nonconformance impacting product conformity, the nonconformance shall be addressed
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9.3 Management Review

9.3.2

9.3.2.1

9.3.2.11

a.

b.

C.

Management Review Inputs

Management Review Inputs - Supplemental Requirements

Cost of poor quality (COPQ).
Manufacturing/assembly right first time/first pass yield.

Customer scorecards (where available).

Management Reviews shall be conducted at least annually and include the following performance topics:

d.

9.3.3 Management R

9.3.3.1  Managemen

9.3.3.1.1  The organi

not met.

10. IMPROVEMENT

Human factors repgrting.

eview Outputs

Review Outputs - Supplemental Requirements

ration shall document and implement an action plan when agteed customer performance targets are

10.2 Nonconformity and Corrective Action

10.2.3 Problem Solvin
10.2.3.1 When a non
problem inve
problem sol
acceptable tq
10.2.3.2 Where suspe
is customer i
10.2.3.3 Immediate re
being identifi

10.2.3.4
containment

g Methods for Customer Escapes - Supplemental Requirement

conforming product escapes to the~customer and where the organization i
stigation by the customer, then the default problem solving methodology
ing process approach (steps;D0 to D8); refer to RM13000. Alternativ
the customer with prior approval provided they meet the same intent.

5 required to conduct a
shall be the AESQ 8D
b approaches may be

O

cted nonconformance-is observed at any point in the product lifecycle (inclyiding design) and there

mpact, the organization shall take immediate containment action to protect {

sponse actions-(refer to RM13000, step DO) in 8D shall be completed within
bd unless otherwise agreed with the customer.

It is the organization’s responsibility to fully contain the escape (refer to RM13000, step D

actions (ICA) by identifying all parts affected across the value chain. The

with key stak

phelders including the customer(s) and suppliers (if relevant) to ensure that

ne customer.

1.8 hours of the problem

3) implementing interim
prganization shall work

ontainment is effective.

The timescale for full containment being appropriate to the risk impact of the problem.

10.2.3.5

10.2.3.6

The organization shall communicate the status of the containment activity to the customer at regular intervals.

The organization, having initiated containment action, shall identify and complete root cause analysis, (refer to

RM13000, D4) and corrective action(s) (refer to RM13000, D5) in a reasonable timescale to meet customer
requirements.

10.2.3.7

monitor progress.

The organization shall define an implementation plan for the corrective and preventive actions required and

NOTE: Corrective actions are taken to eliminate the cause of a nonconformity and to prevent recurrence. Preventive actions
are taken to eliminate the cause of a potential nonconformity or other potential undesirable situation.
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10.2.3.8 The organization shall take systemic action to prevent recurrence of this problem and other similar problems and
capture the lessons learned.

10.2.3.9 The organization shall update all related DTDP(s) relative to the root cause generation and escape points.

10.2.3.10 The organization shall update the process flow diagram (PFD), process FMEA, and control plan with any lessons
learned from the investigation, e.g., process FMEA occurrence and detection scores, control plan activities.

10.2.3.11 When the customer requires an investigation report from the organization as evidence of the problem-solving
activity for a product nonconformance, it shall be provided using the AESQ 8D summary report, or one with an
equivalent content (refer to RM13000).

10.2.3.12 The organization shall analyze the causes of each type of nonconformity and determine risk based prioritized
improvement plans to continually improve performance (see 10.3.1).

10.2.3.13 The organizgtion shall ensure that it has problem solving practitioners that are trainedarld competent in the use
of AESQ 8D problem solving methodology.

NOTE: For details of recommended training syllabus for problem solving specialists, referto RM13000.

10.2.3.14 The organization shall have a criteria and approach defined for recognizingyand addressing human factors causes
in investigatipns, e.g., maintenance event decision aid; refer to RM13010.

10.2.4 Customer Complaints and In-Service Failures - Supplemental Requirements

10.2.4.1 The organization shall perform analysis on customer complaints and initiate problem solving and corrective action
to prevent repccurrence.

10.2.4.2 To the exten{ contractually agreed between the organization and the customer, the organization shall:

a. Perform analysis on in-service failures of products that'the organization has designed and initigte problem solving and
corrective action to|prevent reoccurrence.

b. Include analysis of any interaction of embedded software of the organization’s product within the system of the
customer’s product

c. Communicate the results of analysis\to the customer and within the organization.
10.3 Continual Improviement

10.3.1 Continual Imprpvemeént*- Supplemental Requirements

10.3.1.1  The organization shall have a systematic approach to continual improvement, including: |

a. ldentification of the appropriate methodology used, objectives, measurement, effectiveness, and documented
information.

b. A manufacturing process improvement action plan with emphasis on the reduction of process variation and waste; refer
to RM13006.

c. Use of risk evaluation processes to identify potential areas of concern. This may be derived from such tools as FMEA
and business continuity risk registers.

NOTE: Improvement methodologies can include approaches such as LEAN, 6 Sigma, 5S, etc. The organization should
have a defined improvement process and have trained practitioners.
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AS13100 - Chapter B
9145 - Advanced Product Quality Planning (APQP) and Production Part Approval Process (PPAP) -
AESQ Supplemental Requirements

NOTE: The numbers in parentheses, preceding the paragraph text, relate to the paragraph numbering sequence applied
in 9145.

13. (1. -9145) SCOPE
13.3 Scope (APQP) - Supplemental Requirements
13.3.1 All or some phases of APQP are applicable to a:

a. New product design or change to design.

b. New or change to production location or source producing the product.
c. New process or prqcess change unless process change is negligible.
NOTE: Examples ¢f negligible process change include:
¢ Changg that does not have the potential to impact the performance of the process [quality, cycle time).
e Changg of tooling that is not specific to process and an eguivalent.
e Changg that does not impact process stages that control or monitor KCs.
e Changg that does not require a change to inspéction/test methods.
e Changg that does not introduce additional.or alternative processing.
(Refer fo RM13145)
16. (4. -9145) ADVANCED PRODUCT QUALITY PLANNING (APQP) REQUIREMENTS
16.1 (4.1 - 9145) Gengral Requirements
16.1.4 Refer to 9145:11/2016 - 4.4.4-requirements.

NOTE: RM13145 Appljcability Matrix tables are considered when defining application of APQP.

16.1.6 APQP - Supplgmental Requirements

16.1.6.1 The organization shall:
a. Establish a documented procedure, to comply with AESQ APQP and PPAP requirements (see 16.1).
NOTE: AESQ APQP and PPAP Flow (see Figure 2) provides a model for an organization’s procedure.

b. Apply supply chain risk management process (see Section 18) and provide result, unless otherwise specified by the
customer.


https://saenorm.com/api/?name=3966511c274bce320feb075edc4650b5

SAE INTERNATIONAL AS13100™A Page 47 of 73

| APQP and PPAP Process Flow |
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Figure 2 - APQP and\PPAP flow plan diagram

16.1.7 APQP and PPAP Flow and APQP and PPAR. Jiming Plan lllustrations - Supplemental Reqtirements

16.1.7.1 The APQP and PPAP flow (see Figure 2) describes a customer/supplier management grocess for any product
APQP and PPAP. This is harmopized with 9145, using AESQ APQP and PPAP events, (p development of those
found within P145) and APQP-and PPAP timing (see Figure 3) which develops the concgptual lllustration found
within 9145.

16.1.7.2 A description[of PPAP events are defined in Table 10 (refer to RM13145) which provides detail on both the APQP
and PPAP flgw as welkas APQP and PPAP timing plan.
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APQP and PPAP Timing Chart
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Figure 3 - APQP and-PPAP timing chart illustrations
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Table 10 - AESQ PPAP events

Ref

E

vent

Description

Customer-

Speci
Requ

fic
irements

The purpose of this event is to be confident that early agreement has taken place
for any additional PPAP requirements for the product specified by the customer

and/or the organization. Refer to RM13145.

Customer-specific requirements for PPAP are explained more wi
and 14.

thin Tables 13

The purpose of this event is to be confident at an early stage of the project in the

potential to produce the product design during production. This ¢
established through the involved production supply organization(
feasibility.

onfidence is
s) assessment of

Feasi
Asses

bility
sment

1.e., the tacility or tacilities intended for producing the product arej
agreed that the proposed design can be manufactured, assembl
packaged, and delivered in enough quantity, on schedule,and at
cost to the customer.

The scope of feasibility agreed in this context can be)for a new e
design, maodification, or an existing product that isynew to the fac
transfer from one facility to another.

satisfied and
pd, tested,
an acceptable

hgineering
lity such as a

Prodd
Prepa
Plan

ction
ration

The purpose of this event is to be confideni\that the preparation
suitable for the level of complexity being managed and resources
production supply organization.

i.e., the facility or facilities intended for producing the product ha
planned all resources (e.g., production and test/inspection equip
jigs, fixtures, computing processes, materials, supply chain, train
facilities) required to produce a product in enough quantity to sat
demand rate.

blanning is
needed by the

e identified and
ment, tooling,

ed work force,
sfy the customer

Prody
Read
Revig

ction
ness
W

The purpose of this-event is to be confident that the production p|
appropriately defined, documented, and ready for production by
supply organization.

i.e., the facility or facilities intended for producing the product ha
are satisfied with the process design and development activities
training, manufacturing documentation, control plan, associated
tools, specification of equipment, tools and fixtures, maturity of d
processes and their evaluations such as manufacturing readines

rocesses are
he production

e assessed and
e.g., operator
measurement
bveloped

s level).

Prodd

ction

Procé

coPiin
SSTutt

The purpose of this event is to be confident that the production v
are progressing, and physical demonstration is underway.

lidation activities

start

i.e., the facility or facilities involved have started to produce product from the
processes intended for on-going serial production (processes evaluated in the

PRR).

First Article
Inspection

The purpose of this event is to be confident that product verification needs have

been satisfied.

i.e., the facility or facilities involved have applied First Article Inspection.

0066 0 0 O

PPAP
Approval

The purpose of this event is to be confident that process validation results have

been understood and needs have been satisfied.

i.e., the facility or facilities involved have evaluated and provided
submission for disposition.

the PPAP
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16.2 (4.2 - 9145) Advanced Product Quality Planning Project Management

16.2.1 Advanced Product Quality Planning Project Management - Supplemental Requirements

16.2.1.1 The organization shall:

a. Account for supply chain risk management process (see Section 18) when developing and managing the plan.
b. Develop metrics that monitor progress and satisfaction of APQP and PPAP events.

c. The organization shall account for APQP and PPAP elements when planning APQP deliverables for APQP Phases 2,
3, and 4. Refer to RM13145 Applicability Matrix tables.

16.3 (4.3 - 9145) Phase 1 Requirements - Planning

16.3.5 Phase 1 - Planping - Supplemental Requirements

16.3.5.1 The organizgtion shall account for supply chain risk management process (séé)Section 18) when developing
project plan.

16.4 (4.4 - 9145) Phage 2 Requirements - Product Design and Development

16.4.7 Phase 2 - Product Design and Development - Supplemental Requirements

16.4.7.1 The organizdtion shall use design FMEA to satisfy design riskxanalysis; refer to RM13004.

NOTE: Further risk anglysis may be needed to assess safety and*cCriticality.

16.5 (4.5 -9145) Phage 3 Requirements - Process Design and Development

16.5.10 Phase 3 - Procgss Design and Development - Supplemental Requirements

16.5.10.1 The organizdtion shall:

a. Conduct process flow diagrams (PFDs)sprocess FMEA, and control plans (see NOTE 1); refer to RM13004. These
shall be completed|for a specific part-humber. A family or group of parts approach is not allowed unless approved by
the customer.

b. Account for supply [chain risk-management process (see Section 18), when developing productjon preparation plan.

c. Include all requirements<f the design record when developing the inspection/test plan (workstgtion documentation).

d. Have deve|oped a prnlnlmnh control plqn (an Section 10) when prnr‘llmf verification, proces validation, and/or data
capture activities are to take place.

e. Develop the associated MSA plan to satisfy MSA requirements for the product as defined in Tables 3 and 4 (see
NOTE 2). For additional guidance on planning, refer to RM13003 and RM13145.

f. Include the requirements of this paragraph when conducting a production readiness review (PRR).
NOTE 1: This is an element of the PPAP file and may be required for the submission (submission levels).

NOTE 2: MSA plan documents the planned activities that are to be carried out during APQP Phase 4 (product and
production validation) to satisfy MSA requirements for the product.
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16.6 (4.6 - 9145) Phase 4 Requirements - Product and Process Validation

16.6.9 Phase 4 - Prod

16.6.9.1

a.

uct and Process Validation - Supplemental Requirements

The organization shall:

Conduct MSA per 16.5.10.1.e. and MSA plan.

verification. Refer to RM13145 (see NOTE).

(see Table 13), refer to RM13145 (see NOTE).

Use product from the production process run (see Table 13) to conduct Initial manufacturing performance studies as

Determine the process stability and capability for KCs; see 9.1.1. When conducting initial process capability studies

b.
part of the capacity
C.
d. Use product from th
to RM13145.
e. Review and revise,
(see Section 19) (s
f. Conduct FAI in acc
g. Complete the PPA

NOTE: This is an elem
17. (5. - 9145) PRODU
17.1 (5.1 -9145) Proc

17.1.1 Process Requi

The organizgtion shall:

e production process run (see Table 13) to determine the dimensional/nondi
if necessary, the developed control plan to ensure it represents théyapproy
ee NOTE).

prdance with 9102 (see NOTE).
P submission in accordance with the AESQ PPAP requirements (see Table |
ent of the PPAP file and may be required for the submission (submission le
CTION PART APPROVAL PROCESS REQUIREMENTS

pss Requirements for Production Part-Approval Process

ements for Production Part Approval Process - Supplemental Requirement;

5) responsible for PRAP approval (PPAP Coordinators) and their qualifica
ons and the use of'customer authorized representatives when specified by
s and custermer authorized representatives; refer to RM13145.

file and*PPAP submission for the product(s) in accordance with submissi
PAP/€lements requirement (see Table 13), and customer-specific requirems

Imensional results; refer

ed production process.

13).

els).

ion, including provided
he customer.

details of the fole profile and recommended qualification requirements for the organization’s PPAP

bn/retention levels (see
ents (see Table 14).

17.1.1.1
a. Define the person(
customer qualificat
NOTE: Regarding
coordinato
b. Develop the PPAP
Table 11), AESQ P
C.

specified by the customer.

Provide the PPAP submission in accordance with Submission Level 3 (see Table 11) as the default, unless otherwise

17.1.1.2 For submission/retention levels (see Table 11), this defines submission, witness, and retention requirements
associated to each submission level. In all instances, supporting data for the PPAP elements shall be gathered
regardless of the submission level and held within the PPAP file. Applicability is mandated through this AESQ
APQP and PPAP standard and/or customer requirements. For typical use of PPAP elements for various types of
situations, see Table 12.
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Table 11 - Submission/retention levels

PPAP Submission Level

Element

Number AESQ PPAP Element SL1 SL 2 SL3 SL4 SL5
P1 Design record SR SR SR CR SRW
P2 Design FMEA R R SRM CR® SR W
P3 Process flow diagram R R SR CR SRW
P4 Process FMEA R R SR CR SRW
P5 Control plan R SR SR CR SRW
P6 Measurement system analysis verification R@ R@ S R@ CR® SRW®
P7 Initial prog¢ess capability studies R SR SR dR SRW
P8 Packaging, labeling standard, and documentation |R R SR dRrR SRW
P9 First articlle inspection R®) S R® SIR®) gR® S RW®
P10 Customertspecific requirements R SR SR dRrR SRW
P10.1 Dimensiopal/nondimensional results R SR SR dr SRW
P10.2 Initial manufacturing performance studies R R SR dRr SRW
P11 PPAP approval form (or equivalent) SR SR SR dRrR SR

Key/Legend
S Submit to fustomer (or nominated representative).
R Retain a re¢cord as part of the PPAP file and make-available to the customer upon requiest.
C Consult cystomer - submission (S) and/or witness (W) may be required.
W Witness by customer (or nominated representative) through a supporting data/information review at
manufactyring location.

() Design and manufac|
2 When specified by th
3  In accordance with 9

ure organization only.
e related MSA Plan (Phase 3 of APQP).

102.
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Table 12 - Typical use of PPAP elements

Situation
2 c o g
>~ | D c @
=T |8 5 'z
o C S o ° ©
2 8% |82 -
c © ] =B 2 " o
K=y S g3 a5 o | 2 @
3 c oo 2 '§ S o 8 s 3
S © |ga |Ta |§= |£5 | ¢
S | 8 |22 |22 |98 |o% | ©
= o |t£2 |82 |35 |FK | o
o 5 |85 |22 |28 |g3g | 2
PPAP a S e las | 8= |ES =)
- o o = =
Element 3 S §¢ |23 |Blo |22 =)
Number AESQ PPAP Element 2 & Eg | 2= 04812 | & 2
P1 Design|record X X
P2 Design|FMEA XM X
P3 Procesk flow diagram X X X X X
P4 Procesg FMEA X X X X X
P5 Control plan X X X X X
P6 Measufement system analysis verification | X X Xt X@ X@ X@
P7 Initial process capability studies DR DR DR DR DR DR
P8 Packading, !abelmg standard, and X X X X X
documentation
P9 First arficle inspection X@®) X@) X@) X@®) X6 XG) X@)
P10 Custonper-specific requirements X X X X X X
P10.1 Dimengional/nondimensional results X X X X X X
P10.2 Initial npanufacturing performance studies <X X X X X
P11 PPAP approval form (or equivalent) X X X X X X
Key/Legend
X Reconmmended (mandatory if custemer and/or regulator require this) for the related situation with either:
= Crepte new.
= Update the existing.
= Deyelop in part aligned to what has changed.
DR Consideration is givento the requirements of the design record (e.g., identification jof KCs).
Blank Create] update, or‘develop task is unlikely. Apply, retain and submit requirements in accordance to
Table 11 and the. assigned submission level.
(1) Design and manufgcture organization only.
@) When specified by the rglatéd MSA plan (Phase 3 of APQP).
@) In accordance with|9462.
“) Examples of neglig bte process bildllgﬁ imctude:

Change that does not have the potential to impact the performance of the process (quality, cycle time).
Change of tooling that is not specific to process and an equivalent.

Change that does not impact process stages that control or monitor KCs.

Change that does not require a change to inspection/test methods.

Change that does not introduce additional or alternative processing.
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17.2 (5.2 - 9145) Production Part Approval Process File and Submission

17.2.3 Production Part Approval Process File and Submission - Supplemental Requirements
17.2.3.1 The organization shall:

a. Meet all specific requirements of the AESQ PPAP elements requirements; see Table 13.

b. Ensure that the PPAP coordinator (see 17.1.1) for the product has reviewed the PPAP submission and authorized the
PPAP approval form (or equivalent) on behalf of their organization.

Table 13 - AESQ PPAP elements requirement

PPAP
Element AE$Q PPAP
Number Element Section Reference
P1 Design frecord = Phase 2 Requirements - Product Design and Developmgnt (see 16.4).
. = Phase 2 Requirements - Product Design and’'Developmegnt (see 16.4).
P2 Design FMEA - Refer to RM13004.
P3 Proces$ flow = Phase 3 Requirements - Process/Design and Developmént (see 16.5).
diagran = Refer to RM13004.
) = Phase 3 Requirements - Process Design and Developmeént (see 16.5).
P4 Process FMEA - Refer to RM13004.
= Phase 3 (if required)>and 4 Requirements - Process Desjign and
P5 Controllolan Development(!) (seée 16.5 and Section 19)
P = Refer to RM13004 template or an equivalent.
= Refer to RM13006 Process Control Methods.
Measurgment . S
: = Phase 4-Requirements - Product and Process Validation|(see 16.6).
P6 systemjanalysis - Refer to RM13003.
verificafion
p7 Initial process = Phase 4 Requirements - Product and Process Validation|(see 16.6).
capability studies = Refer to RM13006.
Packagjng,.labeling . .
= Phase 3 Requirements - Process Design and Development (see 16.5).
P8 standard—and
; = Refer to RM13145.
documentation
P9 r'rSt Ar.t'CIe = Phase 4 Requirements - Product and Process Validations (see 16.6).
nspection
= Phase 4 Requirements - Product and Process Validations (see 16.6).
= Refer to RM13145.
P10 Customer-specific These are additional requirements specified by the customer and/or the
requirements organization that apply during the application of PPAP, e.g., customer demand
rate target, process quality targets, dates for PPAP events to be satisfied,
number of products to be produced during the production process run or runs
and additional PPAP elements.®
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PPAP
Element AESQ PPAP
Number Element Section Reference
= Have recorded dimensional, material, and/or performance test results
P10.1 Dimensional/ defined by inspection/test plans (workstation documentation) from randomly
nondimensional selected products® produced during the production process run.
results = Evaluate conformity and record the results.®
= Refer to RM13145.
The organization as part of their capacity verification shall:
= Have determined target values for manufacturing process operations
(process cycle time and yield) to achieve the customer demand rate.
P10.2 = Have conducted initial manufacturing studies during a production process
' Initial manufacturing run to measure manufacturing process operations (process cycle time and
performance studies yield).®
= Evaluate the results to determine the achievement of target values and
potential to satisfy customer demand rate.
= Confirm results to customer.
= Refer to RM13145.
P11 PPAP gpproval form | = Phase 4 Requirements - Product and Process Validations (see 16.6).
(or equivalent) = PPAP - Approval Form (9145 - Appendix D);

() Customer approval of the control plan applies unless otherwise specified by the customer (see Sectior] 18).

20 See Table 14 for gommon AESQ customer-specific requirements; it provides descriptions and meaning for additional PPAP
Elements that may be occasionally required by customers using this standard:

@) The quality of proglucts used should be suitable for the type of evaluation arid/customer-specific requirements.

) Conformity evalugtion includes achievement of process quality targets (process quality performance) gpecified by the
organization and gustomer.

) Results can be uskd to support confirmation or customer approval of(meeting process quality targets, approval of Alternate
Strategies to 100% Inspection (see 9.1.1.2), data associated to sample products.

®) Initial manufacturipg studies demonstrate the achievement of target process cycle time and yields; thefefore, this indicates a
potential (not an alssurance) to satisfy customer demand rate(@nd support production quantities at a cgnsistent quality level.

17.2.3.2 The commor| specific customer requirements,"AESQ PPAP Element 10 (see Table 13),/can be expanded (see
Table 14) with additional PPAP elements.descriptions that may be occasionally required py customers.

17.2.3.3 These additipnal elements may be -individually specified by a customer on occasiop when determined as
beneficial to {he validation of the related product and/or process. This provides a common|understanding to users
of this standgrd.
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Table 14 - Common AESQ customer-specific requirements

PPAP
Element AESQ PPAP
Number Element Meaning
P10.A Customer engineering | This is any engineering approval called on by customer’s processes that
] approvals requires the organization to have gained approval. Refer to RM13145.
This is an assessment conducted during the production process run to confirm
that effective manufacturing process control techniques were implemented in
the applied production process. Refer to RM13145.
The aim is to assure aspects such as:
= The developed wWorkstation resources are impiemented and fit for purpose.
P10.B Process|control = The manpower working on the product (productiondling| warehouse,
' surveillance handling, control) knows what to do on the productyand when and how.
= The purchased material, parts and components.are unger control.
= The production and control machines and equipment afe validated and
maintained.
= The documentation relative to the produgt is implemented.
= The people in charge are trained.
= The environment has no negativeé.impact on the produgt.
This provides confidence that,all product characteristics d¢fined by the design
record have tests and/or inspections specified during production to verify
Workstakion conformance against reguirements of the design record (dimensional, material,
P10.C inspection/test and performance). Refer to RM13145.
. pection/tes
planning This is 100% inspection, unless approval was given for Alfernate Strategies to
100% Inspection (see 9.1.1.2). Typically, confidence can e provided using a
characteristics matrix; refer to RM13004.
18. AESQ SUPPLY CHAIN RISK MANAGEMENT PROCESS - SUPPLEMENTAL REQUIREMENTS

18.1 This providesas

top down with re

18.2 The assurance pka

andardized approach to project-based APQP assurance in association with A
AESQ supply chain risk management process (refer to RM13145) is a risk-based assuranc
pect to thetevel of application in the supply chain and during the APQP proje
on those organizations and/or products that are high risk or provide high-risk products (comp
ranking on charatteristiCs, material availability, unique and/or difficult, etc.).

ESQ APQP and PPAP.
b method that operates
tt, .9., more assurance
eX, high severity failure

a. APQP assurance actions aligned to ratings (e.g., H-M-L rating), that scopes what is expected between the organization
and their suppliers and customers (AESQ APQP assurance framework); see Table 15.

b. Special attention during the project to the following for high-risk products and/or organizations:

1. Sourcing strategy and plan, e.g., additional sources.

2. Stocking policy, e.g., pull forward inventory, increase levels for periods of time.

3. Supplier development strategy, e.g., technology development, capability improvements of suppliers.

4. Special actions, e.g., financial, third-party inspection.
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18.3 Table 15 provides a minimum standard APQP assurance framework in association with supply chain risk

management.
Table 15 - AESQ APQP assurance framework
APQP Assurance Actions
Assurance Methods PPAP Approval
Progress Approval of PPAP
Risk Level Updates(! Metrics!" Events(! Submission!!
Y
H (maximum customer Y Y Y
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M o v ¥ M
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19.2 The organization shall:
Have a process for reviewing and updating the control plan (see NOTE 1) throughout the APQP phases of application and
when changes occur (e.g., affecting product, production process, measurement, logistics, supply sources, process FMEA).

Unless otherwise specified by the customer, this includes the approval of the control plan (see NOTE 2), as part of the
PPAP submission.

NOTE 1: The control plan is not equivalent to the process control document defined in 9103.

NOTE 2: When prelaunch control plan(s) is in use, the pre-launch and production control plan(s) are used for PPAP
submission.

19.3 Prelaunch Control Plan - Supplemental Requirements

a. When developing [he prelaunch control plan, the organizafion shall include all dimensional and nondimensional
measurements thal are required. This includes enhancements that limit the potential forrnérjconformances and the
validation of the praoduction process. Examples of enhancements are:
1. Additional procgss controls (refer to RM13006) to those intended for regular/ongoing produiction which have been

determined from knowledge (lessons learned, identified within standards, etc/); or through studies of the process
such as design|of experiments (DOE).
2. More occurrenge of 100% test/inspection, i.e., in-process and final check points.

3. Evaluations to gupport reduce/sample inspection approval (refer-io'RM13002), determining [capability of KCs (initial
process capabllity studies).

4. Data collection| to support evaluation of process quality. performance such as defects per unit (DPU); refer to
RM13145 for guidance.

5. Audits such as|process control surveillance; see“Table 14. Refer to RM13145.
6. ldentification of error-proofing device(s) for confirmation of effectiveness; refer to RM13006|.

7. Product verification such as FAI (referito RM13102).
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	8.3.1.1.5 The organization shall maintain an active list of authorized design approvers, as applicable to the organization’s scope of work.
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	8.3.4.4.7 The organization shall report all verification and validation test failures to the customer.
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	8.3.5.3 Design and Development Outputs - Supplemental Requirements
	8.3.5.3.1 The product design outputs, commonly known as the design technical data package (DTDP), shall be communicated to the customer; refer to RM13008.
	8.3.5.3.2 The organization shall ensure that contents of the DTDP are independently reviewed by suitably qualified individuals other than the authors.

	8.3.5.4 Product End of Life - Supplemental Requirements
	8.3.5.4.1 The organization shall, if applicable, define and document appropriate procedures and instructions for the disposal of “end of life” products that they have designed and provide this information for inclusion in the applicable maintenance ma...
	8.3.5.4.2 If requested, the organization shall agree on the disposal procedures with the customer.


	8.3.6 Design and Development Changes
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	8.3.6.1.1 The organization shall operate a design change process that complies with 9116 and any customer-specific requirements.
	8.3.6.1.2 The customer shall approve all design changes unless formal delegation has been given to the organization.
	8.3.6.1.3 The scope and level of authorization shall be defined within an agreed delegation document from the customer.
	8.3.6.1.4 The organization shall issue Notice of Change (NOC) data using the customer’s templates/forms or alternative as agreed with customer.
	8.3.6.1.5 The organization, when required by the customer shall have a system to ensure:



	8.4 Control of Externally Provided Processes, Products, and Services
	8.4.1 General
	8.4.1.2 Supplier Evaluation - Supplemental Requirements
	8.4.1.2.1 Prior to supplier approval or issuance of a contract, the organization shall conduct an evaluation of the supplier.
	8.4.1.2.2 The level of evaluation shall be determined by the Organization dependent on the risks, product or process criticality, and expectations.
	8.4.1.2.3 Where there is significant risk identified, the organization shall perform an on-site evaluation.
	8.4.1.2.4 The supplier evaluation shall include the following topics, as applicable:
	8.4.1.2.5 The organization shall consider all the evaluation criteria as required by the supplier scope of work to be undertaken and retain the assessment information as a record, including if the criterion is not considered relevant; refer to RM13007.

	8.4.1.3 Supplier Selection - Supplemental Requirements
	8.4.1.4 Supplier Register Maintenance - Supplemental Requirements
	8.4.1.4.1 The organization shall have a documented process to assure that the QMS and other required certifications and approvals of the supplier remain valid.
	8.4.1.4.2 When notified of any supplier change in quality leadership personnel or reporting structure, changes in scope, name, address, or approval status of QMS registrations (see Table 2), applicable production organization holder approvals, and spe...
	8.4.1.4.2.1 For 9100 certified suppliers, the OASIS database, and the OASIS Next Generation (NG) Feedback Process shall be used.



	8.4.2 Type and Extent of Control
	8.4.2.1 Type and Extent of Control - Supplemental Requirements
	8.4.2.1.1 The supplier’s QMS Certification shall be defined by the organization type and comply with Table 2.
	8.4.2.1.2 The supplier shall establish and maintain an effective FOD prevention program that meets the requirements of 9146.
	8.4.2.1.3 The supplier shall plan, implement, and control counterfeit part prevention processes in accordance with AS6174 or AS5553, as applicable.
	8.4.2.1.4 The supplier shall ensure that the counterfeit part prevention process includes a mechanism for reporting counterfeit parts to the organization’s purchasing representative within 3 working days of it being confirmed.
	8.4.2.1.5 The supplier shall notify the organization of any significant change in QMS or business operations.
	8.4.2.1.6 The supplier shall comply with the organization’s specific requirements for control of work transfer.
	8.4.2.1.7 The organization shall develop a risk analysis and mitigation plan to be implemented between the supplier and the organization to deal with any restrictions to right of access to the supplier’s facility.

	8.4.2.2 Verification of Purchased Product - Supplemental Requirements
	8.4.2.2.1 Where the organization delegates verification activities to the supplier, usage of customer defined delegated product release verification shall only be further delegated if it has been formally approved by the customer.
	8.4.2.2.2 Where the organization delegates product release, delegated qualification shall require the completion of training for self-release delegates. Supplier self-release training requirements may be implemented to satisfy this requirement (refer ...

	8.4.2.3 Material and Special Process - Supplemental Requirements
	8.4.2.3.1 Material and special process test results shall reflect all requirements of the drawing and/or specification and conform to drawing and/or specification limits. Documented evidence of this conformity including listing of each material elemen...
	8.4.2.3.2 The applicable test report shall be signed by a cognizant test laboratory person, clearly confirming which of the following is correct:

	8.4.2.4 Product Acceptance - Supplemental Requirements
	8.4.2.4.1 When product acceptance authority media are used (e.g., stamps, electronic signatures, passwords), the supplier shall establish controls for the media appropriate to:

	8.4.2.5 Supplier Surveillance - Supplemental Requirements
	8.4.2.5.1 The organization shall perform supplier risk assessments, which, at a minimum, include evaluation of results of supplier’s audits (e.g., internal, supplier surveillance), supplier’s current quality performance, and part complexity.
	8.4.2.5.2 The organization shall establish and execute appropriate surveillance methods to monitor supplier systems, processes, and products based on the risk evaluations.
	8.4.2.5.3 When audit is used as a surveillance method, refer to RM13005 on how the audit can be conducted.
	8.4.2.5.4 The organization shall establish and maintain an effective process to identify and mitigate delivery and capacity risk within the supply chain.

	8.4.2.6 Supplier Performance Monitoring - Supplemental Requirements
	8.4.2.6.1 Performance monitoring shall be performed and contain minimum key performance indicators (KPIs) that can encompass quality (e.g., disruptions, concessions, escapes) and delivery (e.g., schedule performance).
	8.4.2.6.2 The organization shall provide the performance monitoring results to the supplier on an annual basis, (e.g., posted on supplier portal, communicated regularly to the supplier).
	8.4.2.6.3 Performance monitoring review frequency shall be increased as appropriate (e.g., unacceptable performance).
	8.4.2.6.4 Where unacceptable performance at customer directed suppliers exists, the customer shall be notified.
	8.4.2.6.5 When improvement actions have not been effective, the issue shall be escalated within the organization until resolved.


	8.4.3 Information for External Providers
	8.4.3.1 Information for External Providers - Supplemental Requirements
	8.4.3.1.1 The organization shall have a process to ensure that its suppliers understand contract requirements and flow the applicable specifications and requirements down the supply chain.
	8.4.3.1.2 The purchasing document shall state the OEM for all part numbers except supplier designed part numbers.



	8.5 Production and Service Provision
	8.5.1 Control of Production and Service Provision
	8.5.1.1 Control of Equipment, Tools, and Software Programs
	8.5.1.1.1 Control of Equipment, Tools, and Software - Supplemental Requirements
	8.5.1.1.1.1 A Software Quality Assurance program for all non-deliverable software shall be implemented, documented, and maintained.
	8.5.1.1.1.2 The Software Quality Assurance program (documented process) shall include:
	8.5.1.1.1.3 The Software Quality Assurance program shall include a change control process that documents all software changes are appropriately reviewed for:
	8.5.1.1.1.4 The organization shall establish a system for the management of pre-production and production tooling, jigs, and fixtures that includes (but is not limited to) the following:


	8.5.1.2 Validation and Control of Special Processes
	8.5.1.2.1 Validation and Control of Special Processes - Supplemental Requirements

	8.5.1.3 Production Process Verification
	8.5.1.4 Control of Production and Service Provision - Supplemental Requirements
	8.5.1.4.1 The organization shall have a process to verify the correct metallic raw material is used when issued for production or concurrent with the start of the first operational process step in the manufacturing process.
	8.5.1.4.1.1 Handheld spectrometry devices, or equivalent, shall be utilized to verify 100% of material. Industry sampling plans or equivalent zero-based acceptance sampling plans as described in alternate strategies to 100% (see 9.1.1.2) may only be u...

	8.5.1.4.2 The organization, when applicable, shall have a documented process for managing the transfer of approved product definition from the design organization to the production organization, including prototypes. The documented process identifying...
	8.5.1.4.2.1 The organization shall ensure that all transfers of data comply with export control requirements.

	8.5.1.4.3 The organization shall:

	8.5.1.5 APQP and PPAP Process Verification - Supplemental Requirements
	8.5.1.5.1 APQP and PPAP Process Verification requirements shall be met through compliance to 9145 APQP and PPAP; and AS13100 - Chapters B and C.
	8.5.1.5.2 APQP applies to new part introductions unless a pre-existing customer agreement exists.

	8.5.1.6 First Article Inspection (FAI) - Supplemental Requirements.
	8.5.1.6.1 The organization shall:

	8.5.1.7 Fixed Production Methods - Supplemental Requirements
	8.5.1.7.1 Fixed Production Method applies to all the organizations, when the product definition specifies “fixed process control” or similar, e.g., production process, frozen process, engineering source approval/substantiation.
	8.5.1.7.2 The organization shall implement the necessary fixed production controls as defined by the customer.

	8.5.1.8 Vision Standards - Supplemental Requirements
	8.5.1.9 Appointment of Competent Persons, Including Any Required Qualification - Supplemental Requirements
	8.5.1.9.1 The organization shall:
	8.5.1.9.2 Personnel responsible for the review of material and special process test reports shall be trained to read, interpret, and evaluate test results for the purpose of assuring that all drawing and/or specification requirements of the final prod...
	8.5.1.9.3 The method employed to evaluate material and special process test report results shall be documented and provided for the review of each test, as required, per the applicable drawing and/or specification. The methodology to be employed may b...


	8.5.2 Identification and Traceability
	8.5.2.1 Identification and Traceability - Supplemental Requirements
	8.5.2.1.1 The system for assigning serial numbers shall provide traceability to the following information:
	8.5.2.1.2 If serialized or lot numbered parts are manufactured from serialized or lot numbered material, then traceability shall be maintained to those details and their product acceptance records.


	8.5.4 Preservation
	8.5.4.1 Preservation - Supplemental Requirements

	8.5.6 Control of Changes
	8.5.6.1 Control of Changes - Supplemental Requirements
	8.5.6.1.1 The organization shall have a process to manage shift and task handovers including rapid escalation and resolution of associated issues.
	8.5.6.1.2 Where customer approval of changes to production or service provision are contractually required, then the organization shall ensure that the changes are managed through 9145, configured to the type of change and that the proposed change are...
	8.5.6.1.2.1 APQP applies when agreed between the customer and the organization.




	8.6 Release of Products and Services
	8.6.1 Release of Products and Services - Supplemental Requirements
	8.6.1.1 Controls to manage the risks associated with “releasing products and services at risk” shall be documented by the organization and define the key accountabilities to ensure that the required controls are implemented, including those of externa...
	8.6.1.2 The risk release of products and services throughout the supply chain shall only take place once the required approvals, including the customer, if applicable, have been received.
	8.6.1.3 Product subject to risk release shall be clearly identified as being subject to risk release with traceability to the approval document.
	8.6.1.4 When required by the customer, the organization shall work in accordance with 9117 and AS13001 in defining its minimum system and personnel requirements for customer product release programs.


	8.7 Control of Nonconforming Outputs
	8.7.1.1 Control of Nonconforming Outputs - Supplemental Requirements
	8.7.1.1.1 For product subject to frozen process control, the supplier shall have a process for rework.
	8.7.1.1.1.1 The organization shall review the nonconformance to determine if it is possible to rework the product to meet the product definition.
	8.7.1.1.1.2 All product rework shall have documented work instructions.

	8.7.1.1.2 The organization shall obtain authorization approval for all repair instructions for the correction of nonconforming product. When repair or rework is necessary, refer to RM13011.



	9. PERFORMANCE EVALUATION
	9.1 Monitoring, Measurement, Analysis, and Evaluation
	9.1.1 General
	9.1.1.1 Monitoring and Measurement of the Manufacturing Process - Supplemental Requirements
	9.1.1.1.1 The organization shall determine, document, and deploy the most appropriate process control methods to ensure continued conformity of each product characteristic (e.g., process development, process FMEA, capability study, and control plan cr...
	9.1.1.1.2 Process/operation specific controls shall be captured in the control plan and/or work instruction for the operation or alternative plan if the control is not operation specific (e.g., routine maintenance activity).
	9.1.1.1.3 The organization shall demonstrate the effectiveness of the process control methods for high-risk items as identified in the PFMEA using process capability studies.
	9.1.1.1.4 When process capability studies are utilized, the process stability shall be analyzed using SPC control charts.
	9.1.1.1.5 Process stability (i.e., statistical control) shall be understood prior to process capability analysis using SPC control charts. Wherever possible, the data collection and monitoring activity through the use of SPC control charts shall be do...
	9.1.1.1.5.1 Where stability is not achieved, the organization shall investigate the causes for instability, take appropriate actions to establish best possible stability and ensure product meets customer requirements.

	9.1.1.1.6 In addition to the PFMEA high risk items, process capability studies shall be performed on all KCs.
	9.1.1.1.7 The organization shall implement Temporary Key Characteristics (TKCs) to validate the effectiveness of corrective actions for dimensional escapes upon request of the customer.
	9.1.1.1.8 KCs shall be monitored continuously with the information being made available to the customer upon request.
	9.1.1.1.9 When a process capability study is required, the process shall first be determined to be stable, followed by a capability index value greater than or equal to 1.33 (or equivalent attribute value, if appropriate).
	9.1.1.1.10 In addition to customer identified KCs, the organization shall assess the need for their own KCs that are important for their process or are related to high FMEA risk areas.
	9.1.1.1.11 Personnel using SPC control charts shall be trained in data collection, monitoring, the use of tests for special cause variation (Western Electric Rules, refer to RM13006) to determine process stability, and how to react to out-of-control p...
	9.1.1.1.12 Where capability or stability is lost in manufacturing, the organization shall identify root cause(s) and implement mitigation actions with all corrective actions being formally recorded.
	9.1.1.1.13 The effectiveness of the corrective action shall be validated by the reestablishment of the process stability and capability.
	9.1.1.1.14 If process capability does not reach the minimum capability but has reached a point where it cannot be improved further (or further improvement is prohibitively costly), the organization shall develop a control plan that assures the custome...
	9.1.1.1.15 The control plan shall be updated to reflect any changes to the process control system used to monitor the process.

	9.1.1.2 Alternate Strategies to 100% Inspection (Alternate Strategies) - Supplemental Requirements
	9.1.1.2.1 The organization shall have a documented process within its own quality system to control inspection which meets the requirements set forth by the customer.
	9.1.1.2.2 Product acceptance for drawing characteristics shall be 100% inspected unless customer-specific alternate strategies to 100% inspection (e.g., sampling plans) are flowed down to the organization, or the organization has a customer approval f...
	9.1.1.2.3 The organization shall receive documented approval for the alternate inspection strategies.
	9.1.1.2.4 One customer’s approval shall not be extended to another customer’s product without that customer’s approval.
	9.1.1.2.5 The organization shall define the characteristics which use the alternate strategy to 100% inspection and the associated process controls to ensure continued conformance.
	9.1.1.2.6 The approved alternate strategy to 100% inspection and the reaction plan shall be documented within the control plan or equivalent documentation. Refer to RM13004 and RM13006 for guidance.
	9.1.1.2.7 The reaction plan shall be followed whenever an agreed acceptance criterion is not met.
	9.1.1.2.8 For features under alternate strategies to 100% inspection, the control plan shall include a periodic check of product features that are not routinely verified (e.g., when the mold, fixture, or tooling is inspected).
	9.1.1.2.9 Inspection shall return to 100% (or other agreed inspection level) until the corrective actions have been implemented and requalification requirements (if necessary) are met for the relevant drawing characteristics. Validation of the correct...
	9.1.1.2.10 Any change to the approved alternate strategy to 100% inspection shall be subject to the customer’s standard change control requirements.

	9.1.1.3 Understanding of Statistical Concepts - Supplemental Requirements
	9.1.1.3.1 The organization shall ensure that the statistical concepts of variation are understood in the context of manufacturing capability and measurement capability.
	9.1.1.3.2 All employees engaged in the collection, analysis, and management of statistical data, including control charting, establishing inspection frequency, process capability, and measurement capability, shall be able to demonstrate their competen...


	9.1.2 Customer Satisfaction
	9.1.2.1 Customer Scorecards - Supplemental Requirements
	9.1.2.1.1 The organization shall ensure that customer scorecards are used as a focus for customer satisfaction monitoring.
	9.1.2.1.2 Improvement plans shall be developed to address identified performance gaps.
	9.1.2.1.3 The organization shall strive to achieve and maintain 100% quality products and delivered on time.
	9.1.2.1.3.1 Where this is not being achieved, the organization shall define an improvement program to address deficiencies.




	9.2 Internal Audit
	9.2.3 Internal Audit - Supplemental Requirements
	9.2.3.1 The organization shall have a documented process that describes the internal audit process.
	9.2.3.2 The audit plan shall include all elements within the scope of the management system (refer to RM13005) and include:
	9.2.3.3 For default frequency for each type of internal audit, see Table 9.
	Table 9 - Internal audit types and frequency

	9.2.3.4 Quality system audits shall include the review of compliance to the appropriate Industry QMS standard, i.e., 9100, ISO 9001, and this standard.
	9.2.3.5 The organization shall ensure that regulatory and customer-specific quality system requirements are included within the audit scope, as applicable.
	9.2.3.6 The production process audit shall be conducted using a defined checklist appropriate to the complexity of the production of the product or equivalent to the VDA 6.3 checklist (see 2.5), or provided by customers; refer to RM13005. Production p...
	9.2.3.7 The special process audit shall be conducted annually (regardless of the Nadcap merit scheme status) using a Nadcap Audit Criteria (AC), customer or an internally developed checklist.
	9.2.3.7.1 The frequency of audits shall be reviewed and be increased, if required, due to process changes, quality performance, or risk.


	9.2.4 Audit Nonconformance Related to Product Quality - Supplemental Requirements
	9.2.4.1 If any audit identifies a nonconformance impacting product conformity, the nonconformance shall be addressed (see 8.7 and 10.2).


	9.3 Management Review
	9.3.2 Management Review Inputs
	9.3.2.1 Management Review Inputs - Supplemental Requirements
	9.3.2.1.1 Management Reviews shall be conducted at least annually and include the following performance topics:


	9.3.3 Management Review Outputs
	9.3.3.1 Management Review Outputs - Supplemental Requirements
	9.3.3.1.1 The organization shall document and implement an action plan when agreed customer performance targets are not met.




	10. IMPROVEMENT
	10.2 Nonconformity and Corrective Action
	10.2.3 Problem Solving Methods for Customer Escapes - Supplemental Requirement
	10.2.3.1 When a nonconforming product escapes to the customer and where the organization is required to conduct a problem investigation by the customer, then the default problem solving methodology shall be the AESQ 8D problem solving process approach...
	10.2.3.2 Where suspected nonconformance is observed at any point in the product lifecycle (including design) and there is customer impact, the organization shall take immediate containment action to protect the customer.
	10.2.3.3 Immediate response actions (refer to RM13000, step D0) in 8D shall be completed within 48 hours of the problem being identified unless otherwise agreed with the customer.
	10.2.3.4 It is the organization’s responsibility to fully contain the escape (refer to RM13000, step D3) implementing interim containment actions (ICA) by identifying all parts affected across the value chain. The organization shall work with key stak...
	10.2.3.5 The organization shall communicate the status of the containment activity to the customer at regular intervals.
	10.2.3.6 The organization, having initiated containment action, shall identify and complete root cause analysis, (refer to RM13000, D4) and corrective action(s) (refer to RM13000, D5) in a reasonable timescale to meet customer requirements.
	10.2.3.7 The organization shall define an implementation plan for the corrective and preventive actions required and monitor progress.
	10.2.3.8 The organization shall take systemic action to prevent recurrence of this problem and other similar problems and capture the lessons learned.
	10.2.3.9 The organization shall update all related DTDP(s) relative to the root cause generation and escape points.
	10.2.3.10 The organization shall update the process flow diagram (PFD), process FMEA, and control plan with any lessons learned from the investigation, e.g., process FMEA occurrence and detection scores, control plan activities.
	10.2.3.11 When the customer requires an investigation report from the organization as evidence of the problem-solving activity for a product nonconformance, it shall be provided using the AESQ 8D summary report, or one with an equivalent content (refe...
	10.2.3.12 The organization shall analyze the causes of each type of nonconformity and determine risk based prioritized improvement plans to continually improve performance (see 10.3.1).
	10.2.3.13 The organization shall ensure that it has problem solving practitioners that are trained and competent in the use of AESQ 8D problem solving methodology.
	10.2.3.14 The organization shall have a criteria and approach defined for recognizing and addressing human factors causes in investigations, e.g., maintenance event decision aid; refer to RM13010.

	10.2.4 Customer Complaints and In-Service Failures - Supplemental Requirements
	10.2.4.1 The organization shall perform analysis on customer complaints and initiate problem solving and corrective action to prevent reoccurrence.
	10.2.4.2 To the extent contractually agreed between the organization and the customer, the organization shall:


	10.3 Continual Improvement
	10.3.1 Continual Improvement - Supplemental Requirements
	10.3.1.1 The organization shall have a systematic approach to continual improvement, including:



	13. (1. - 9145) SCOPE
	13.3 Scope (APQP) - Supplemental Requirements
	13.3.1 All or some phases of APQP are applicable to a:


	16. (4. - 9145) ADVANCED PRODUCT QUALITY PLANNING (APQP) REQUIREMENTS
	16.1 (4.1 - 9145) General Requirements
	16.1.4 Refer to 9145:11/2016 - 4.1.4 requirements.
	16.1.6 APQP - Supplemental Requirements
	16.1.6.1 The organization shall:
	Figure 2 - APQP and PPAP flow plan diagram


	16.1.7 APQP and PPAP Flow and APQP and PPAP Timing Plan Illustrations - Supplemental Requirements
	16.1.7.1 The APQP and PPAP flow (see Figure 2) describes a customer/supplier management process for any product APQP and PPAP. This is harmonized with 9145, using AESQ APQP and PPAP events, (a development of those found within 9145) and APQP and PPAP ...
	16.1.7.2 A description of PPAP events are defined in Table 10 (refer to RM13145) which provides detail on both the APQP and PPAP flow as well as APQP and PPAP timing plan.
	Figure 3 - APQP and PPAP timing chart illustrations
	Table 10 - AESQ PPAP events




	16.2 (4.2 - 9145) Advanced Product Quality Planning Project Management
	16.2.1 Advanced Product Quality Planning Project Management - Supplemental Requirements
	16.2.1.1 The organization shall:


	16.3 (4.3 - 9145) Phase 1 Requirements - Planning
	16.3.5 Phase 1 - Planning - Supplemental Requirements
	16.3.5.1 The organization shall account for supply chain risk management process (see Section 18) when developing project plan.


	16.4 (4.4 - 9145) Phase 2 Requirements - Product Design and Development
	16.4.7 Phase 2 - Product Design and Development - Supplemental Requirements
	16.4.7.1 The organization shall use design FMEA to satisfy design risk analysis; refer to RM13004.


	16.5 (4.5 - 9145) Phase 3 Requirements - Process Design and Development
	16.5.10 Phase 3 - Process Design and Development - Supplemental Requirements
	16.5.10.1 The organization shall:


	16.6 (4.6 - 9145) Phase 4 Requirements - Product and Process Validation
	16.6.9 Phase 4 - Product and Process Validation - Supplemental Requirements
	16.6.9.1 The organization shall:



	17. (5. - 9145) PRODUCTION PART APPROVAL PROCESS REQUIREMENTS
	17.1 (5.1 - 9145) Process Requirements for Production Part Approval Process
	17.1.1 Process Requirements for Production Part Approval Process - Supplemental Requirements
	17.1.1.1 The organization shall:
	17.1.1.2 For submission/retention levels (see Table 11), this defines submission, witness, and retention requirements associated to each submission level. In all instances, supporting data for the PPAP elements shall be gathered regardless of the subm...
	Table 11 - Submission/retention levels
	Table 12 - Typical use of PPAP elements



	17.2 (5.2 - 9145) Production Part Approval Process File and Submission
	17.2.3 Production Part Approval Process File and Submission - Supplemental Requirements
	17.2.3.1 The organization shall:
	Table 13 - AESQ PPAP elements requirement

	17.2.3.2 The common specific customer requirements, AESQ PPAP Element 10 (see Table 13), can be expanded (see Table 14) with additional PPAP elements descriptions that may be occasionally required by customers.
	17.2.3.3 These additional elements may be individually specified by a customer on occasion when determined as beneficial to the validation of the related product and/or process. This provides a common understanding to users of this standard.
	Table 14 - Common AESQ customer-specific requirements




	18. AESQ SUPPLY CHAIN RISK MANAGEMENT PROCESS - SUPPLEMENTAL REQUIREMENTS
	18.1 This provides a standardized approach to project-based APQP assurance in association with AESQ APQP and PPAP. AESQ supply chain risk management process (refer to RM13145) is a risk-based assurance method that operates top down with respect to the...
	18.2 The assurance practices deployed for supply chain risk management process shall include:
	18.3 Table 15 provides a minimum standard APQP assurance framework in association with supply chain risk management.
	Table 15 - AESQ APQP assurance framework


	19. CONTROL PLAN - SUPPLEMENTAL REQUIREMENTS
	19.1 Control plans are written descriptions of the systems for controlling parts and processes (as described within 9145 - Appendix C). Two distinct phases of the control plan can be applied (9145 - Appendix C, C1 Phases of the control plan):
	Figure 4 - AESQ timing of application

	19.2 The organization shall:
	19.3 Prelaunch Control Plan - Supplemental Requirements

	20. OVERVIEW - SUPPLEMENTAL REQUIREMENTS
	20.1 Key Quality Planning Tools to Support the APQP and PPAP Processes - Supplemental Requirements
	20.1.1 There are several key quality planning tools that are required to support the APQP and PPAP process. These quality planning tools are linked as shown in Figure 5.
	Figure 5 - Key quality planning tools to support APQP and PPAP schematic

	20.1.2 The quality planning tools shall be applied at a part number level, unless otherwise directed by the customer.
	20.1.3 These quality planning tools shall be reviewed and updated when there are changes to the product, manufacturing and inspection process or the source of manufacture.
	20.1.4 The organization shall ensure that any learning is fed back into the relevant documents and captured to ensure that they reflect the current knowledge, e.g., product quality escapes, inspection data, root cause and corrective action learning, r...
	20.1.5 Documents shall be linked to provide an easy read across when changes occur; operation numbering and sequencing detailed on the PFD being consistent throughout all the documents produced.


	21. KEY REQUIREMENTS FOR THE DEPLOYMENT OF QUALITY PLANNING TOOLS - SUPPLEMENTAL REQUIREMENTS
	21.1 Design FMEA - Supplemental Requirements
	21.1.1 Design FMEA Purpose and Objectives - Supplemental Requirements
	21.1.1.1 A design FMEA can be described as a systematic activity intended to: (a) recognize and evaluate the potential functional failures of an item and the effects and design related causes of those failures, (b) identify actions that eliminate or r...
	21.1.1.2 Design FMEA can and should be applied at any system level and assists in the creation of a technical specification which robustly delivers the functional requirements.

	21.1.2 Design FMEA General Requirements - Supplemental Requirements
	21.1.2.1 Timing - Supplemental Requirements
	21.1.2.1.1 The earlier the design FMEA is started during the product development process (PDP), the better the chances of optimizing the design in a cost and time effective manner. Design FMEA is a “before-the-event” activity which builds in quality, ...
	21.1.2.1.2 The design FMEA shall be started during the planning phase of APQP and be ongoing throughout the product design and development phase (refer to 9145). Changes to the design FMEA should be made throughout product design and process validatio...
	21.1.2.1.3 Design FMEA shall be continued until recommended actions to reduce risk have been completed and documented, a final risk assessment (i.e., scoring) has been performed, or the final risk level deemed acceptable and outstanding risks transfer...

	21.1.2.2 Ownership - Supplemental Requirements
	21.1.2.2.1 The organization shall establish ownership for design FMEA procedures and methodology.
	21.1.2.2.2 The organization shall establish ownership for each design FMEA. The owner of the design FMEA establishing a design FMEA team, as necessary to suit the needs of the scope and timing of the design FMEA.

	21.1.2.3 Design FMEA Assumptions - Supplemental Requirements
	21.1.2.3.1 Design FMEA addresses the design intent and assumes the design shall be manufactured and assembled to this intent (process FMEA addresses manufacturing and assembly risk). However, a team may consider design for assembly and design for manu...
	21.1.2.3.2 The design FMEA shall not rely on manufacturing process controls to overcome potential design weaknesses, but it should take the technical/physical limits of a manufacturing/assembly and inspection process into consideration.

	21.1.2.4 Team Membership - Supplemental Requirements
	21.1.2.4.1 Although responsibility for the preparation of the design FMEA is usually assigned to an individual, design FMEA input shall be a cross-functional team effort. A team of knowledgeable individuals should be consulted (e.g., engineers with ex...

	21.1.2.5 Design FMEA Scope - Supplemental Requirements
	21.1.2.5.1 There are three basic cases for which design FMEA(s) shall be generated, each with a different scope or focus:
	21.1.2.5.2 The scope for design FMEA for new designs shall include the complete design of the item (to a level of detail which is sufficient to establish risk level for all the item’s intended functions).
	21.1.2.5.3 Design FMEA for changes to an existing design shall focus on the effective scope of change, i.e., additional/modified functions or changes to engineering definition which affect the design’s ability to perform its functions.
	21.1.2.5.4 Design FMEA for existing designs being reused in a new application, location, or operating environment shall focus on the effect of the new application, location, or operating environment on the design. In this case, it is assumed that ther...
	21.1.2.5.5 A baseline design FMEA may be used as a starting point for a new design FMEA, but the actual design FMEA shall be developed for the specific application.
	21.1.2.5.6 The scope of the design FMEA shall encompass the items which the team is responsible for designing.

	21.1.2.6 System Architecture - Supplemental Requirements
	21.1.2.7 Interfaces and Interactions - Supplemental Requirements
	21.1.2.8 Storage and Retrieval - Supplemental Requirements
	21.1.2.9 Design FMEA Inputs - Supplemental Requirements
	21.1.2.9.1 The design FMEA team may review various inputs such as:

	21.1.2.10 Design FMEA Outputs - Supplemental Requirements
	21.1.2.10.1 The design FMEA team shall produce various outputs such as:
	21.1.2.10.2 The outputs can feed the following activities and include, but are not limited to:


	21.1.3 CONDUCTING Design FMEA - Supplemental Requirements
	21.1.3.1 Severity, Occurrence, and Detection Ranking Numbers - Supplemental Requirements
	21.1.3.1.1 The severity, occurrence, and detection ratings for each failure mode shall be estimated using the applicable scoring criteria; refer to RM13004.
	21.1.3.1.2 This can be augmented to include product-specific examples. In this case, the organization shall define and document the evaluation criteria used.

	21.1.3.2 Risk Priority Number (RPN) and Severity x Occurrence (SO) - Supplemental Requirements
	21.1.3.2.1 The design FMEA method provides ratings for the consequence of potential failure modes (severity), the likelihood of a design error being present which could lead to the failure mode (occurrence) and the potential for the design error being...
	21.1.3.2.2 The risk priority number (RPN) is the product of the severity (S), occurrence (O), and detection (D) ranking.
	21.1.3.2.3 Final RPN ratings are relative to a particular analysis and are subjective; therefore, selecting an RPN threshold is not an acceptable practice. In other words, there shall be no value above which it is mandatory to take a recommended actio...
	21.1.3.2.4 The severity and occurrence risk priority number (SO) is the product of the severity (S) and occurrence (O) ranking.
	21.1.3.2.5 In using this index, the organization may focus on how to reduce SO by reducing the value of “O” through preventive design process. Emphasis shall be placed on preventing design errors (i.e., reducing the occurrence) rather than detecting t...

	21.1.3.3 Classification (CIs and KCs) - Supplemental Requirements
	21.1.3.3.1 Classifications may be used to highlight specific failure modes and causes for discussion within the team and external to the team. Certain letter codes or symbols may be used, with designations including:
	21.1.3.3.2 The purpose of identifying potential CIs and KCs is to drive improvement discussion. The aim should be to reduce sensitivity of the product to design/manufacturing errors. Thus, the number of potential CIs or KCs may reduce as quality is bu...
	21.1.3.3.3 All KCs shall be communicated to the process-responsible team for consideration in a process FMEA and/or control plan. The method for communicating issues from the design FMEA to the process FMEA can vary by company.

	21.1.3.4 Risk Mitigation - Supplemental Requirements
	21.1.3.4.1 Identified risk items are addressed by the assignment of actions to prevent or mitigate the risk of the design error and improve the design. This is achieved by reducing the likelihood of error (occurrence) and/or improving the ability to d...
	21.1.3.4.2 In all cases where the effect of an identified potential failure mode could be a hazard to the end-user (severity = 9 or 10), preventive actions shall be considered (regardless of RPN) to avoid the failure mode by eliminating, mitigating, o...
	21.1.3.4.3 For critical items (CI) in accordance with CS-E515 or equivalent, a residual severity of 9 or 10 is acceptable; however, all activities in the design FMEA required to maintain regulatory compliance shall be identified, and associated plans ...
	21.1.3.4.4 If the assessment leads to no recommended actions for a specific failure mode/cause/control combination, this shall be indicated by entering “none” in this column.
	21.1.3.4.5 Communication of information from the design FMEA (e.g., by designation of a characteristic as a KC to another group) is an acceptable recommended action where no further improving actions can be identified by the team and the residual risk...
	21.1.3.4.6 The organization shall have a mechanism for escalating risk from a design FMEA into business risk registers.
	21.1.3.4.7 Where possible, a predictive revised RPN may be entered to indicate the anticipated benefit of a recommended action. In this case, it shall be made clear that the score is predictive.
	21.1.3.4.8 After an action has been implemented, the revised occurrence and detection rankings shall be entered.
	21.1.3.4.9 The design FMEA serves as a historical record for the design; therefore, the original severity, occurrence, and detection numbers shall not be modified once actions have been taken.
	21.1.3.4.10 DRA within 9145 shall be conducted using design FMEA; refer to RM13004.



	21.2 Product Key Characteristics (KC) - Supplemental Requirements
	21.3 Process Flow Diagrams (PFDs) - Supplemental Requirements
	21.3.1  The organization shall document the process flow used to manufacture the particular part number using the approved methodology unless otherwise agreed with the customer; refer to RM13004.
	21.3.2 The PFD shall be sufficiently detailed to clearly and completely describe the process required to receive material, manufacture, inspect, test, protect, store, and ship conforming product.
	21.3.3 The organization shall use one of the defined PFD templates (refer to RM13004), one with equivalent content or combine the equivalent content in an adequate way (e.g., IT system). Any deviation to this being approved by the customer.

	21.4 Process FMEA - Supplemental Requirements
	21.4.1 The organization shall complete process FMEAs unless otherwise agreed with the customer (refer to RM13004).
	21.4.2 The organization shall use the process FMEA methodology to identify additional product KCs and/or relevant process KCs, in addition to those defined in the design records.
	21.4.3 The process FMEA shall be completed for a specific part number and include all operations identified in the PFD, from receiving through shipping.
	21.4.4 Details of steps within each operation shall be considered and included if they are intended to, or have the potential to, transform the product (intentionally or unintentionally).
	21.4.5 Process FMEA Template and Ranking Criteria - Supplemental Requirements
	21.4.5.1 The organization shall use a defined process FMEA template (refer to RM13004) or one with equivalent content. Any deviation to this being approved by the customer.
	21.4.5.2 The organization shall use the defined severity, occurrence, and detection ranking criteria; refer to RM13004. Use of alternative ranking criteria is acceptable only with prior customer approval.
	21.4.5.3 The scope of the process FMEA shall include all the product characteristics defined by the product definition and product specifications, unless otherwise agreed, in writing, by the customer.
	21.4.5.4 Any reduced scope of application shall have the rationale for the reduced scope documented for traceability purposes. KCs being clearly identified within the process FMEA document.
	21.4.5.5 Failure modes shall be documented in the process FMEA in terms that relate them to design records.

	21.4.6 Risk Priority Number (RPN) and Prioritization - Supplemental Requirements
	21.4.6.1 The RPN shall be calculated for each identified risk (i.e., for each unique failure mode and cause combination).
	21.4.6.2 The RPN shall be used to establish the priority of risk mitigation actions.

	21.4.7 Recommended Action(s) - Supplemental Requirements
	21.4.7.1 Recommended actions needed to prevent or mitigate risks identified shall be established and recorded within the process FMEA.
	21.4.7.2 Responsibility and target completion dates for accepted recommended actions shall be established and recorded within the process FMEA.
	21.4.7.3 RPN shall be reestablished following the closure of recommended actions.


	21.5 Process Key Characteristics (KC) - Supplemental Requirements
	21.5.1 The process FMEA shall be used to identify process and product KCs through RPN or severity x occurrence as defined by customer requirement and/or organizational policy; refer to RM13004.
	21.5.2 Both product and process KCs shall be recorded in the process FMEA (i.e., by using the “classification” column in the process FMEA template).

	21.6 Control Plan - Supplemental Requirements
	21.6.1 The control plan shall be prepared and applied as early as possible during process development.
	21.6.2  The control plan shall comply with the following:
	21.6.3 Control methods typically include but are not limited to:
	21.6.4 Controls and reaction plans specified within the control plan shall be documented within a work instruction and/or inspection plan.
	21.6.5 The organization shall use a control plan template (refer to RM13004) or one with equivalent content. Any deviation to this being approved by the customer.

	21.7 Measurement Systems Analysis (MSA) - Supplemental Requirements
	21.7.1 The requirements for MSA are to be as defined in 7.1.5.

	21.8 Initial Process Capability Studies - Supplemental Requirements
	21.8.1 The requirements for initial process capability studies are defined in 17.1.1 and Tables 11 and 12; refer to RM13006.
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