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Nadcap
Requirements for Welding/Brazing

1. SCOPE:

This Aerospace Standard (AS) establishes the requirements for suppliers of
Welding/Brrazing Services to be accredited by Nadcap. These requiréments may be
supplemerjted by additional requirements specified by Nadcap Welding Task Group. Using
the audit checklist (AC7110) will ensure that accredited Welding/Brazing suppliers meet all
of the requjrements in this standard and all applicable supplementary standards.

2. REFERENCES:
2.1 SAE Publications:

Availablg from SAE, 400 Commonwealth Prive, Warrendale, PA 15096-0001.

AS7001 Nadcap - Program Description

AS7002 Nadcap - Rdles for Implementation

AS7003 Nadcap - Program Operation

AS7110/(1 Nacap - Requirements for Brazing (Torch & Induction

AS7110/p Nadcap - Requirements for Flash Welding

AS7110/B Nadcap - Requirements for Electron Beam Welding

AS7110/4 Nadcap - Requirements for Resistance Welding (Spot, Seam,
Projection)

AS7110/5 Nadcap - Requirements for Fusion Welding

SAE Technical Standards Board 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 reaffirmed, revised, or cancelled. SAE invites your written comments and suggestions.
Copyright © 2003 SAE International

All rights reserved. No part of this publication may be reproduced, stored in a retrieval system or transmitted, in any form or by any means, electronic, mechanical, photocopying,
recording, or otherwise, without the prior written permission of SAE.

TO PLACE A DOCUMENT ORDER: Tel: 877-606-7323 (inside USA and Canada)
Tel:  724-776-4970 (outside USA)
Fax: 724-776-0790
Email: custsvc@sae.org

SAE WEB ADDRESS: http://lwww.sae.org
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2.1 (Continued):

AS7110/6 Nadcap - Requirements for Laser Welding
AS7110/7 Nadcap - Requirements for Rotational Friction/Inertia Welding
AS7110/8 Nadcap - Requirements for Diffusion Welding
AS7110/9 Nadcap - Requirements for Percussion Stud Welding
AS9000 Aerospace Basic Quality System Standard
AS9100 Quality Systems - Aerospace - Model for Quality Assurance in
Design, Development, Production, Installation and Sefvicing
2.2 PRI Docyiments:
Availablg from Performance Review Institute, 161 Thornhill Road, Warrendale, PA 15086-
7527.
3. GENERAL|QUALITY SYSTEM:

The supplier's quality system shall be approved by one of the following:

a. Nadcap approval to PRI AC7004-.

b. Certification/registration program recognized by Nadcap. Compliance with the
requirements of AS9000/AS9100 is required to support the Nadcap Weldipg
Accredjtation process.

3.1 Quality Holicy:
3.1.1  There shall bera documented quality system in place.
3.1.2 Management shall establish a documented _comprehensive quality palicy

3.1.3 The quality system shall be reviewed at least annually by upper level management and
reviews shall be documented.

3.2 Organization:

3.2.1 A formal organization chart shall exist that defines the organizations within the company.

3.2.2 The quality organization shall be functioning and without longstanding vacancies.
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3.2.3

Documented audits of the quality system, process and/or product shall be carried out by
personnel independent of those having direct responsibility for the work being
performed.

3.3 Quality System:

3.3.1

3.3.2

3.3.3

3.34

3.4 Commurfications:

3.4.1

3.5 Contract|Review:

3.5.1

3.5.2

3.5.3

3.54

3.5.5

3.5.6

3.5.7

Documentation shall support that the details of the quality system are thoroughly
implemented.

One of[the goals of the quality system shall be coniinuous improvement of]the welding /
brazing processes.

Procedures and/or other instructions shall conform to a written system of revision
control

Employees shall perform their jobs in conformance with applicable procedures.

There shall be a policy that specifies continuous\fwo-way communications|between
management and employees including solicitation, review, and acknowledgement of
employlee suggestions and comments.

Written| procedures shall exist 10 assure that contractual requirements flow]down
internally and to sub-tier suppliers.

There ghall be a documented review system for inquiries, requests for quotations,
contragts, purchase orders, or other media that flow down contractual reqyirements.

Written| procedures shall require review of purchase orders and purchase ¢rder
amendments,to assess ability to conform to requirements.

The review shall assure that all quality and technical requirements are idemtified and

documented.

Procedures shall require incorporation of quality requirements in the planning of each
job before entering the process.

Procedures shall ensure that the documentation requirements are included on job orders
entering the production system.

Records shall indicate that the contract review procedure is followed.
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3.6 Purchasi

ng:

3.6.1 Written procedures shall provide for the selection of sub-tier suppliers on the basis of
their ability to meet contract requirements.

3.6.2 Procedures shall exist that require flow down of customer's requirements to sub-tier

supplie

rs.

3.6.3 Procedures shall require the use of customer approved suppliers/materials when

require

3.6.4 Thesu
record
quality

3.6.5 Proced
of purc

3.6.6 There §
materis

3.6.7 Record
3.7 Receivin
3.7.1  Written|

3.7.2 Receiv
immed

3.7.3 Written|
jobs th

3.7.4 Record

.
bplier selection process shall take into consideration the supplier's |
pf performance and demonstrated capability, including the effective
system and product related nonconformances.

ures shall afford the purchaser the right to verify, atsource or delive
hased products and services.

bhall be a documented procedure for verification of raw material, ing
I, to the contractual requirements.

s shall indicate that the procedurescare followed.
:
procedures shall exist forreceiving inspection.

ng discrepancies, shall be brought to the attention of customer/sub-
ately.

oughout\processing when required.

s _shall indicate that the procedures are followed.

brevious
correction of

bry, the quality

luding filler

tier supplier

procedures-shall require that customer documents remain traceable to specific

3.8 Product |

dentification and Traceability:

3.8.1  Procedures shall provide for identification of parts and inspection and test/inspection
samples (traceable to the applicable drawings, specifications, or other documents)
during all stages of processing and delivery.

3.8.2 An examination of in-process parts/samples shall indicate conformance to the
procedure.

3.8.3 Marking methods shall be compatible with base metal and customer specifications.
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3.8.4 The procedure shall address the verification, storage, and maintenance of customer
supplied products and materials and provide for immediate notification to the customer in
event that product and materials are lost, damaged, and found unsuitable for use.

3.9 Stamp and Signature Control:

3.9.1
comple

ted operations

Inspection and weld/braze stamps or other suitable methods shall be used to identify

3.9.2 There

of issu

3.93
issue o

granted.

3.9.4 Approp

lost, m

signatdre authority.

3.10 Control g
3.10.1 There 4
segreg
interna

3.10.2 Docum
the pro

3.10.3 Record
3.10.4 Docum|

3.10.5 There 1

A record shall be maintained showing stamps issued or authorized signatu

hall be a writien procedure Tor stamp or signature control that proy
nce of stamps and/or authorized signatures.

r authorization and to whom stamps were issued or signatures auth

riate actions shall be included in the stamp/signatufre control proceq
Itilated, or worn stamps, reassigned stamps, bend time and remova
f Nonconforming Parts:

shall be written procedures to control identification, documentation,
organizations and the customer.

ents shall support that'the nonconforming material is handled in ac
cedure.

s shall supportt that all repairs are authorized by the customer.
entation shall support that all rework is authorized by the customer

shall’be a written procedure for timely notification to customer of nof

des for control

res, date of
ority was

jure covering
| of stamp or

evaluation,

ation and disposition of nonconforming product including notification of the

cordance with

f required.

nconforming

materis

| that has been shipped without prior customer approval.

3.11 Corrective Action:

3.11.1 Procedures shall be established and maintained requiring the determination of the cause
of all nonconformances and the implementation of corrective action needed to prevent

recurre

nce.

3.11.2 The supplier shall periodically evaluate the history of nonconforming parts, the cause of
each nonconformance, and the corrective actions to determine that the goal of reducing
the frequency of nonconformance is being achieved.
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3.12 Statistical Methods:

3.12.1 If SPC is implemented, there shall be documented evidence that the SPC or process
improvement programs have improved process yield since implementation.

3.12.2 If SPC is not implemented, the supplier shall have a plan to implement a SPC or a
process improvement program.

3.12.3 For reaccreditation, the milestones of the plan shall have been met.

3.13 Internal (

3.13.1 Written|

compliance with all specifications, standards, and procedures:

3.13.2 The req
manag

3.13.3 Written|
schedy

3.14 Sampling

3.14.1 When allowed by the customer, the stpplier shall have an established pro

interna

3.14.2 Record
approv

3.15 Inspectig

3.15.1 Inspection instructions shall identify appropriate customer acceptance/reje

Duality Audits:

procedures shall require periodic internal audits that systematically
bults of the internal audits shall be documented, reviewed, and acte
ement.

procedures shall require work station audits-to verify compliance tg
les.

Plans:

standard sampling plan forinspection.

s shall indicate that rahdom samples are taken in accordance with
bd or specified sampling plan.

n/Acceptance/Rejection Standards:

3.15.2 When

the customer

evaluate

d upon by

weld/braze

cedure for an

he customer

ction criteria.

cceptance/rejection criteria does not exist provisions shall be mad

T to contact

3.15.3 Records shall indicate that acceptance/rejection are based on criteria specified.

3.15.4 Brazed or welded joints shall be visually inspected by a trained inspector/personnel in
accordance with customer requirements.
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3.16 Test Reports and Records:

3.16.1

that accompany the parts through processing.

3.16.2

improve product quality.

3.16.3

3.16.4 There {

by the

3.16.5 The prq

are ide
3.17 Fixtures

3.17.1 Written
the spHg

3.17.2 Record
3.18 Training:

3.18.1 There {
conforr

3.18.2 Record

3.18.3 Person

Test/inspection results shall be recorded on or traceable to the documentation (traveler)

Procedures shall specify periodic review of test results as part of a continuing program to

A written procedure shall specify record retention times if not specified by the customer.

5hall be provisions to accommodate unique record retention times™
customer.

pcedure for records shall identify the types of records to be maintain

bnd Tools:

procedures shall require that specially desighed tools and fixtures
cific parts they are designed for.

s shall indicate that procedures areifollowed.

shall be a written procedurne for the training of welders, brazers and
n to contract requiremeénts.

s shall indicate that training is scheduled and attended as required,

nel performing inspection shall be trained and qualified in accordan

hen specified

ed, how they

ntified, and the environmental conditions to prevent lo§s or deterioration.

hre used for

nspectors to

ce with

customler requirements.

4. QUALITY PLANNING:

4.1 Job Documentation:

4.1.1 Written procedures shall require that work instructions detailing each operation
accompany each job.

4.1.2 Written procedures shall require traceability to the parts (e.g., by part number), when
required.

4.1.3 The in-process documentation shall include process status, inspection status,

engineering changes, drawing revisions, and all other relevant information.
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4.2 Change Control System:

4.2.1 Documents shall be reviewed and approved for accuracy by authorized personnel prior
to issue and/or appropriately marked and identified.

4.2.2 Procedures shall ensure that the pertinent issues of appropriate documents are
available and accessible at all locations where operations essential to the effective
functioning of the quality system are performed.

4.2.3 Procedures shall ensure that obsolete or illegible documents are prompily removed
and/or pppropriately marked from all points of issue or use.

4.2.4 Changes shall be identified, where practicable, in the document or.in appropriate
attachments, historically maintained, and made only through thé@uthorized release
system|.

4.2.5 A document control procedure shall be established to identify the applicable revision of
documents to preclude the use of nonapplicable documents.

4.2.6 The procedures shall assure compliance with gontract requirements for proposing,
approv|ng, and implementing engineering changes.

4.2.7 The procedures shall clearly delineate the supplier's responsibility for charlge control
with sup-tier suppliers.

4.2.8 When tequired, the customer shall approve procedures and changes.
4.3 Measuring and Test Equipment:

4.3.1 Calibration procedurés-shall be established, documented, and maintained [to describe
the follpwing:

a. ldentification number

b. Freguency of checks

c. Assurance that the inspection, measuring, and test equipment is capable of the
necessary accuracy and precision.

d. Provisions for the supplier to maintain and provide a written description of the
calibration system, covering measuring and test equipment, calibration intervals,
sources of calibration, environmental conditions and measurement standards
(including a list of measurement standard sources of calibration) that are traceable to
the National Institute of Standards and Technology (NIST) or other recognized
measurement standard organization.
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4.3.2

Procedures shall require and supporting records shall show an individual record of

calibration for each item, including date of certification, results of last calibration (variable
data), and any out-of-tolerance conditions.

433
custom

434

er requirements.

Calibration intervals shall be based upon stability, purpose, degree of usage, and

The results of previous calibration shall be used to adjust calibration intervals.

4.3.5
report (
includir

436 Theca

minimym, the date of last calibration, the date of next calibration, recall prg

recordq

43.7

4.3.8 The do

a syste
4.3.9 The prq
measu
owned

4.3.10 Requirs

4.3.11 ltems t

be ider]

4.4 Process

Calibraffion standards shall be fraceable 1o NIST or other recognized stan

Calibr:
perfor:t

br data sheet shall attest to the date, accuracy, and conditions of ¢
g environmental conditions.

ibration system shall provide for a gage identification method indica
assuring adherence to the calibration schedule.

ion records shall reflect traceability to the device being calibrated,
ing calibration, reference standards, and precedures used

cumentation shall define a "significant:out-of-tolerance condition".
m in place to notify users and custamers when this is exceeded.

pcedures shall make provision*for the calibration and control of insp
[ing and test equipment thatis on loan, provided by the customer, o
bments for tamper-fesistant seals shall be identified and used as pr

nat are not calibrated to their capability or which have other limitatig
tified as such-to preclude their use for acceptance of articles.

Controk

441 Writte

ards, and the

jlibration

ting, as a
cedures and

bersonnel

There shall be

ection,
r employee

pscribed.

ns of use shall

procedures shall ensure that parts are processed/welded/brazed ir

conformance

with ap

plicable customer specifications.

4.4.2 Records shall indicate that the procedures are followed.

4.5 Control of Electronic Programs and Data:

4.5.1

Where automated welding / brazing processes and/or record-keeping are used, there

shall be a written system in effect to assure the integrity of the process and records

452
cannot

be altered without authorization.

Written procedures shall include a method of ensuring electronic/magnetic programs
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4.5.3 Written procedures shall include a method of ensuring that electronic/magnetic records

cannot

be altered.

5. MATERIAL HANDLING AND PROTECTION:

5.1 Corrosion/Mechanical Damage Protection:

5.1.1  Written procedures shall ensure proper handling, packaging, and corrosion protection of

parts.

5.1.2 Records shall indicate that the procedure is followed.

5.2 Lot Integ

5.2.1 Written|

identified to preclude mixing and ensure lot integrity.

5.2.2 Traveld

proced
5.3 Housekg
5.3.1 Thesu

require
and or

5.4 Tempergture Control:

541 Weldin
as requ
5.4.2 \Written

Fity:

procedures shall specify how lots and sub-lots of identical parts ars

rs or other documentation, both completed and in-process, shall dg
Lires are followed.

eping:
bplier representative shall state that they comply with safety and he

ments that are stipulated by international, federal, state, and local ¢
customer requirements.

g procedure shall identify pre-weld, interpass, and post-weld thermzg
ired.

procedures shall specify the method for determining heat-up time ¢

soaking time,,and cooling rate.
54.3 Tempe@zﬂgﬂhﬁm

b to be

monstrate the

alth
overnments

| treatments

or start of

precision.

uired

5.4.4 When metal temperature is specified, records shall demonstrate that the metal was at
the designated temperature for the specified time.

-10 -
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