Quality Assurance
Welding and Brazing
Requirements

Quality Clauses 273 and 275
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Important Notes

* The information contained herein falls within the scope of current
terms and conditions and does not authorize or imply a change or

waive a contractual requirement under any open Purchase Order
(PO)

- Rememberto contact your GA Purchasing Representative about
any questions regarding open POs or your continued performance

« GA’s current quality clause document and other requirements are
available on GA’s procurement website:

https://www.ga.com/procurement/quality-assurance

If you have any questions regarding this training
please contact us at: SM-QA@GA.com
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Quality Clause Key Takeaways:

— Quality Clause 275: Weld/Brazing Requirements for
Procedures & Repairs

— Quality Clause 273: Welding/Brazing Requirements for
Commercial Products

Welding/Brazing Documentation Overview
Tips to Avoid Common Issues
Welding Code Requirements

Copyright © 2020 General Atomics. All rights reserved. ‘z‘ GENERAL ATOMICS




QC 275

- QC 275 - “Weld/Brazing Requirements for Procedures &
Repairs”
— Captures NAVAIR welding/brazing requirements for procedures,
repairs and material records
— Most NAVAIR welding will be specified to AWS or ASME codes
— Work cannot begin unftil documentation is approved by GA
* This Guide is infended to aid, not direct, Suppliers toward
successful completion and approval of weld documentation
— Suppliers are required to ensure all PO requirements are met

— All contractual direction comes from GA's Purchasing
Representative

« Suppliers are requested to provide documentation 90 days
prior fo commencement of work
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275 - Frequently Asked Questions (FAQ)

- FAQs:

— Whatis a PQR, WPS and WPQR?

« A Procedure Qualification Record (PQR) is the record of [actual]
welding variables used to produce an acceptable test weldment
and the results of tests conducted [in accordance with the specified
code] on the weldment to qualify a WPS

A Welding Procedure Specification (WPS) is the [working] document
providing the required welding variables [and their limitations] for a
specific application to assure repeatability by properly trained
welders and welding operators

- A Welder/Welding Operator Performance Qualification Record
(WPQR) is the demonstration of a welder's or welding operator's
ability to produce welds meeting prescribed standards

= The welder's “certificate” [or WPQR] is the written verification that

a welder has produced welds meeting a prescribed standard of
welder performance

— What format should be used for PQR, WPS and WPQR?¢

- Recommended templates are available in the welding codes, but
any format is acceptable as long as the “essential variables” (EV)
are specified within the document
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275 - PQR/WPS Qualification Process

WPS

PQR Supporting Documentation

Filler Metal MTR

Lab Test Report

— e

Actual Weld Parameters

EERIREREEELL

LEERERREEEEE]

Other requirements (depending upon the
contract) may also include hardness testing,
additional NDT, CVN, etc.

0:0 GENERAL ATOMICS
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275 - PQR/WPS/WPQR & WOPQR Interaction

= -

WPS(s) 1,2,3 are all supported by
PQR 123, but the parameters are
further restricted for specific joint
configurations for quality control

WPQRs for Jane, John and Joe are in
accordance with qualified WPS(s).
Welder Continuity must be monitored
(AWS = 6 months; ASME =6 months;

NAVSEA = 6 months)

S

WPS 4 is supported by 2 PQRs (PQR 123 (2G) and p—
PQR 456 (3G)) for the same material and joint
configuration

0:0 GENERAL ATOMICS
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275 - PQR Data

- Supporting documentation is critical for the quality
and integrity of the PQR

 GA’s welding and brazing requirements include
submission of supporting documentation

d) All PQRs or BPQRs supporting the WPSs or BPSs qualified after January 1, 2017 shall
include the following:

i. All supporting documentation for the PQR and BPQR

Inspection reports (e.g., visual, radiographic, ultrasonic, magnetic particle,
penetrant inspections)

Original records/reports of test results in conformance with the applicable code or
specification (i.e. — actual laboratory report, not transcription of data)

Laboratory test result reports may include tensile tests, bend tests, hardness
tests, chemical analysis, Non-destructive tests, or other tests required by the
applicable Code or Standard.

Material certification for the following:
° Test plate/pipe base material

(i) Toinclude heat treat certification and furnace chart for any heat treating
performed

(ii) Base material heat lot traceability

®  Filler material

Copyright © 2020 General Atomics. All rights reserved.
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275 - PQR Data (Cont'd)

+ Welding Codes have always required “specific values”

AWS D1.1:2020

6.3 Common Requirements for WPS and Welding Personnel Performance
Qualification

6.3.1 Qualification to Earlier Editions. Qualifications performed 1o and having met the requirements of earlier
editions of AWS D1.1 or AWS D1.0 or AWS D2.0 while those editions were in effect are valid and may be used. The use

of earlier editions shall be prohibited for new qualifications in lieu of the current editions, unless the specific early edition
is specified in the contract documents.

6.3.2 Aging. When allowed by the filler metal specification applicable to weld metal being tested, fully welded
qualification test specimens may be aged at 200°F to 220°F [95°C to 105°C] for 48 + 2 hours.

6.3.3 Records. Records of tw kept by the manufacturer or Contractor and shall be made available
10 those authorized to examine them.

6.7 Preparation of WPS

The manufacturer or Contractor shall prepare a written WPS that specifies all of the applicable essential variables refer-
enced in 6.8¢The specific values Tow these WPS variables shall be obtained from the procedure qualification record
(PQR), which shall serve as written confirmation of a successful WPS qualification.

epused in the testing should be recorded, An exam-

For the PQR, the@gtual joint delailS2nd thewlues  of essential variah
ple of a completed PQR. form is prowded for an the form. A copy of theJ¥ill Test ReporiJor the

material tested should be attached. Ao mag*also be included as backup information or
a PQR Test Result Form similar to the Example in this annex may be uwd Cross references 10 the required mechanical
tests as applicable to the WPS being qualified are provided on the form for ready reference. Note that not all tests refer-
enced are required.

AWS D1.2:2014

3.12.1 Procedure Qualification Record (PQR). The
specific values of*conditions involved in qualifying a
WPS shall be recorded in a form called the Procedure
Qualification Record (PQR). On this form shall be
recorded the essential variables for the specific welding
process (see Annex E for sample PQR).

Reference: American Welding Society (AWS) Standards
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275 - PQR Data (Cont'd)

- Actual values are required by welding standards (Code)

* A Procedure Qualification Record (PQR) is the record of [actual]
welding variables used to produce an acceptable test weldment and
the results of tests conducted [in accordance with the specified Code]
on the weldment to qualify a WPS

— Actual variables include Material Certificates confirming the
precise material alloy/properties/condition (Base Metals and Filler
Metals)

— Actual Test Resulfs, not a transcription of test results on a Supplier’s
form

Lab results or, if the Supplier has internal testing capabilities, the test
record

— Actual welding parameters (volts, amps, electrode, gas, weld
position, material thickness, joint configuration, etc.)

— Date of qualification test and certification statements with
signatures

+ The best way to know what to record is to reference the essential
variables in the applicable welding Code
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275 - Essential Variables

- Essential Variables are Code-specific and can
include multiple requirements

* For example, AWS D1.1: 2020 Table 6.5, includes
37 items

AWS 014701 1M 2026

CLAuE & uALFICATION PSP p— vz 011011 2020 p—— FURp——
bia £.5 Tabis 6.5 (Contirusd) B -
PR Essontial Variabis Changes Bequiing WES Bequalification for o pequatncation o 6.5 (Continuad)
lisbis Chonoss Rawuring wes oo 5 PO SSSACT WrINEI Gl S i e PaR Essentiaty vm.ou. Chnnqns Requiring wes Requalitication for
A AN WS S i (S8 8.1 —_ W, FCAW, and GTAW (soe §.8.1)

ey )

Lasential Voriabls Changes (6 POR
ng Reguatin

FProcess Paramsters <

(180 A Chaige i e vl speed by

A chargs from s
e shiokding e e

Ay mcresses

~iPe o AR
k3 1 restar, in the I
udinal spaciag of theares | | -
e T T nas of > 0% or 18 in 3 [ ns-c)
] s \ — by [15°c)
3% | | [ 37) Addition or deletion of PWHT | X
. e it metal rengih may b decrerend it WIS ol
1 WS ASAA (81 U ehocirres of e e o
- For WPSs using altoy Nux, any incruase or
| l poed ramgo ot all iaes of Dliat ks ey b et ‘o o gt sl .m, il wosd g e mmaMert ple-pass ller weld
&k 24 0 iterpass temprmure moy b b thar e PR, prehest o inkerpass sempe raurs peoid hat the posiions o1
< = = x | | 26 are e, and she hase metal temperarurs sha an the WIK temevatie o the 14me OF subbeaue wkding
nalicates anoticability for e provess: & shasted block indicates non aoolicalliy

ot A

Reference: American Welding Society (AWS) Standards
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275 - Essential Variables (Cont’'d)

* Ensure your WPS is properly prequalified or

supported by a PQR

Note: Special attention to
any existing WPS changes
must be given when trying to
resubmit previously

Step 1: Identify
the welding
process selected
for qualification

/ Step 2: Identify the

approved documents

Table 6.5

-R Essential Variable Changes Requiring WPS Requ
SMAW, SAW, GMAW, FCAW, and GTAW (see B.

y s EV(s) applicable to

Essential Variable Changes to PQR

I'.I o

the selected
alifiation fd °P°CC*®
) /

Requiring Requalification SMAW
Filler Metal

saw | Camaw) FCaw™ | GTAW

<‘{‘| Y Increase in filler metal classification X
ﬁggﬁh J

]

X

(2) Change from low-hydrogen lo nonlow-
hydrogen SMAW electrode

Step 3: Ensure your
WPS EV (s) are within
the specified limits

Reference: American Welding Society (AWS) Standards

Copyright © 2020 General Atomics. All rights reserved.
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275 - Essential Variables (Cont’'d)

 Essential Variable

Checklists (Code
Sp@lelC): 4> cengras aromics - B - congsas arees . B
— Itis helpful to use a A e N Eor -

checklist to ensure all
essential variables
have been
accounted for and
are compliant with
the applicable Code

— Conducting an
internal review of your
documents will
greatly improve First
grp\e Acceptance by

— Exercise caution when
using a universal WPS,
PQR, or WPQR form
for all Codes as the
EV(s) required to be
stated in the
documents may differ

WP Escantial Variables (Table 5]
Voie T Comment T Catoutator

EMS-0321 Revision: A 201808119 EMs-a321 Rewision: A& 201801
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275 - Essential Variables (Cont’'d)

- Welding Procedure Essential Variable References:

— AWS (NOTE: This is not a comprehensive list):

« D1.1:2020 - Structural Steel (Table 6.5)

« D1.2:2014 - Structural Aluminum (Table 3.1)

« D1.3:2018 - Structural Sheet Steel (Table 6.2)

« D1.6:2017 - Structural Stainless Steel (Table 6.1

« D9.1:2018 - Sheet Metal [non-structural] (Section 5.3)
— ASME Section IX:

« Tables QW-252 thru QW-265
— NAVSEA S9074-AQ-GIB-010/248 Rev. 1 (Table 7-5)
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275 - Essential Variables (Cont’'d)

« Actions for the reviewer:

— Develop an essential variable checklist per the
applicable Code (templates are available from the
GA.com website or upon request)

« Review all essential variables and verify them against
the code limitations
« Suppliers should review their documentation and
their sub-contractor’'s documentation for errors prior

o submittal to GA.

— Documentation with errors may be subject to
rejection by GA.

— Rework may add significant costs and impact to
delivery schedules.
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275 - Essential Variables (Cont’'d)

* Multi-process qualifications are not permissible if
Quality Clause 275 is specified on your PO

— From QC-27/5:

f) Multi-process PQR’s are not permitted (i.e., each PQR must be for one welding process
only)

« Multiple PQR's may be referenced on a single WPS, allowing multiple welding
processes in a single joint, in accordance with the applicable welding code.

For Example:
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275 - Essential Variables (Cont’'d)

 Checklists are available for download on GA'’s
Purchasing website:

hitps://www.ga.com/procurement/supplier-quality-assurance-tools-and-resources

QA RESOURCES

QA Requirements QA Forms

Tools and Resources

— Suppliers are encouraged to use these checklists because they
reflect the same information GA welding experts will use to review
your documentation submittals

— If additional guidance is needed, please contact your GA Buyer
Representative

Copyright © 2020 General Atomics. All rights reserved.
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275 - Sample Forms

« Sample Forms can be found in many Codes and are a
good place to start when creating or evaluating your

forms.
Sample PQR from Annex Jin D1.1:2020

nmreple FOF (GMAVY & PCAW —page ) _ Exampls POR (GMAW & FCAW — page 2)
o PROCTDURE GUALICATION RECOHD (ot - PROCEOURE GUALINGATION RECOR (PO TEST RESULTS
Terirarty RS oG TERE T Dae — 22 e
b P I 2 Sk
pancom e o
& T
R L
R4
-
L

Othar

Tompor i
Tive o Torwgr 0w J

awiomane | awomanc
a6 40

Vaa il

TIE TG

W
LEARALS

I L1 1 T T
TR W N
e
Flow Wi T-E i | 4585 ol !
¥ ¥ == Em—
DML M)
J)sum- VETE" —l 281
so
e = | ¥ 1 i
P Eosres Ty ss-s5v6T—] 1 | 1 “ERTIFICATION .
) T8O 70U L pi L L S
Vols l 77 . :7‘ :'ll ‘M:v) | ! l T
LA o ] AL i
— = Mo, the undarsigned, ¢
Siwger | S Cordancas wah iho ro
¥ TFONpeis | WIS | Hlipe:

Chaellalkon whccharir
Wismbor of Elacirodes

Eontac! Tubs Ta Woik DIST

) T T v
VA=Y | VY| S| A -

“Powning o oo L -
It pass Cleanding Wiro Nrush | Wio Beush |[Wio fush | Wie Beush)
r 1 1 1 I I Torm 41 (Back) - _ u
[ p———

oem 41 (Fromt) o g iige s v/ ko)

Sample WPQR from Annex J in D1.1:2020

Reference: American Welding Society (AWS) Standards
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275 - Navy Approval Letter(s)

« GA will consider acceptance of approval letters issued by
the Navy for WPS/PQR/WPQR in accordance with NAVSEA

$9074-AR-GIB-010/278

— However, GA will still review any Navy approved weld
documentation for applicability to the GA PO

* Include the following when requesting to apply any Navy
approved WPS/PQR/WPQR to your PO:

v. Pertinent copies of Navy approval letters for WPSs, PQRs, BPSs, and BPQRs that
have been previously approved for work related to NAVSEA S9074-AR-GIB-
010/278.

vi. Submit approval letters received regardless of the contract they were issued under
and how Seller intends to apply them during fulfilment of the requirements of the
Order.

NOTE: Procedures that were conditionally approved by the Navy for other contract will not be
accepted by Buyer.

19 Copyright © 2020 General Atomics. All rights reserved. ‘z‘ GENERAL ATOMICS




275 - Welder Training Program

(NAVSEA $9074-AW-GIB-020/248)

* The following must be included for submission of Suppliers’
training program for NAVSEA $9074-AW-GIB-020/248 Rev 1.

— The training program is not required for AWS welding
activities.

a) If no Navy approval letter has been issued approving Seller's WWO and/or B/BO
operator workmanship training program please submit the following documentation.

i. A copy of Sellers’ W/WOQO and/or B/BO workmanship training program/presentation.
ii. Evidence of satisfactory W/WO and/or B/BO workmanship training.
e A copy of the training program/presentation attendance sheet.

e A copy of the training exam for each welder with a minimum passing grade of
75%.
iii. A copy of the Level lll examiner approval of the W/ WO and/or B/BO workmanship
training program.
iv. A summary table listing each W/WO and/or B/BO, the processes they are qualified to

weld, when they were initially qualified and their most recent qualification
maintenance or continuity date.
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275 - PQR & WPS Requirements

(NAVSEA $9074-AW-GIB-020/248)

- Weld documentation required to be in conformance with
NAVSEA S9074-AW-GIB-020/248 Rev.

— Should include, but is not be limited to, the components
identified in QC 275

g) NAVSEA 59074-AR-GIB-010/278, Critical Safety ltem (CSl), Critical Application ltems
(CAIl), High Yield (HY) steel and High Strength Low Alloy (HSLA) steel Welding
Procedures, if specified in the contract documents, require the following in addition to
requirements “a” through “f" above:

I Joint geometry sketch or reference to other governing joint geometry requirements
(e.g., MIL-STD-22, AWS D1.1:2015, Figures 3.2-3.6).

i. When required by the weld type, purge setup diagram and volume turnover rate.

jii. Supporting photographs as required to define unusual qualification setups and
fixtures.

iv. For NAVSEA S9074-AR-GIB-010/278 welding, all WPS's, PQR’s, BPS’s, and
BPQR's shall contain a certification statement, certifying to the requirements of
MAVSEA S9074-AR-GIB-010/248 and be signed by a responsible official identified in
the contractors’ standard operating procedures.
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275 - Weld Maps

Weld Map Benefits:

— Ensures accurate WPS/BPS application

— Provides better direction to the welder

— Facilitates a more efficient review of weld documentation
— Ensures proper weld and inspection planning

— Required for inspection

A "Weld Map” is a non-standard term, but the welding Codes require them

2) Weld/braze map identifying the WPS or BPS to be used to weld or braze each specific joint

on the drawing supplied by Buyer.

a) The WPS or BPS identification shall be shown in a contrasting color text

(e.g., red WPS identification text on a black line/text drawing) next to the weld/braze

symbol on the drawing supplied by Buyer

AWS D1.1 - Steel

8.5 Inspection of Work and Records

8.5.1 Size, Length, and Location of Welds. The Inspector shall ensure that the size, length, and location of all welds
conform to the requirements of this code and to the detail drawings and that no unspecified welds have been added
without the approval of the Engineer.

8.5.2 Scope of Examinations. The Inspector shall, at suitable intervals, observe joint preparation, assembly practice,
and the welding techniques, and performance of each welder, welding operator, and tack welder to ensure that the
applicable requirements of this code are met.

8.5.3 Extent of Examination. The Inspector shall examine the work to ensure that it meets the requirements of this
code. Other acceptance criteria, different from those described in the code, may be used when approved by the Engineer.
Size and contour of welds shall be measured with suitable gages. Visual inspection for cracks in welds and base metal and

AWS D1.3 - Sheet Steel

8.1.1.6 Contract Document Conformance. Location. size. and length of weld shall be in conformance with
drawings or other contract document requirements. Welds that exceed the minimum length or size shall be permitted.

Reference: American Welding Society (AWS) Standards

Copyright © 2020 General Atomics. All rights reserved.

AWS D1.6 — Stainless Steel

8.5 Inspection of Work and Records

8.5.1 Size. Tvpe. Length. and I ocation of Welds. The Inspector shall ensure that the size. tvpe. length. and location
of all welds conform to the requirements of this code and to the detail drawings and that no unspecified welds have been
added without approval of the Engineer.

8.5.2 Scope of Inspection, The Inspector shall. at suitable intervals, observe joint preparation. assembly practice,
welding techniques, and welder’s and welding operator’s performance. to ensure that the applicable requirements of this
code are met.

AWS D1.2 - Aluminum

5.5 Inspection of Work and Records

5.5.1 The Inspector shall make certain that the size,
length, and location of all welds conform to the require-
ments of this code. and to the detail drawings, and that no
unspecified welds have been added without approval.

5.5.2 The Inspector shall make certain that only WPSs
are employed which meet the requirements of 3.1 and are
qualified in conformance with 3.2.

5.5.3 The Inspector shall, at regular intervals, observe
joint preparation, assembly practice, the welding tech-
nigue and performance of each welder, welding operator,
and tack welder to make certain that the applicable
requirements of this code are met.
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275 - Weld Maps (Cont’'d)

* In order to comply with Code requirements, weld maps
must be prepared

- Weld Maps are a best practice throughout industry

A weld map communicates a “specified” weld in
accordance with the appropriate WPS at a particular
“location” (i.e., joint) on the weldment

— There are several ways to achieve this; a simple example is
included in this guide

 GA requires a review of the weld map with the Supplier’s
weld documentation (PQR, WPS, and WPQR) to ensure
the appropriate and qualified WPS is applied/”specified”
to the weld symbols on the drawing

0:0 GENERAL ATOMICS

Copyright © 2020 General Atomics. All rights reserved.



275 - Weld Maps (Cont'd)

 Weld Maps:
— ldentify the WPS/BPS 1o be used to weld or braze each specific joint on
the GA supplied drawing

— For GA, the WPS/BPS identfificatfion shall be shown in a contrasting color
text (e.g., red WPS identification text on a black line/text drawing) next
to the weld/braze symbol on the GA supplied drawing

A "bubble” method can also be used

N2 i N1
I I s A
il | | | | |
1 ! |]_ , IL___|] |
| ;
|
WPS 02 %
WPS 01 WPS 01 4
S
| wPs 02 WPS 01 | |
|
\ ]
i
{
{
| :
WPS 03 [Tmers,
e —
(= "m"' [=|
WPS 03
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275 - WPQR/WOPQR

Welder Perfformance Qualification Records (WPQR) and Welding Operator
Performance Qualification Records (WOPQR) are required to be maintained per the
applicable Code requirements.

Records shall be available for audit

Most welding Codes require evidence of “continuity” or *maintenance” of qualification to be recorded
within 6-month periods

There is software available that can assist in managing this function, but any tool can be acceptable
Common terminology is “Welder Continuity Log” and *Welder Maintenance Log”

There must be integrity in the log in terms of verifying the welder/operator performed qualified welds
successfully within the time limits

. Common ways of achieving this goal is by recording a job/order number that required a “qualified” (i.e. -
WPS) weld process or procedure or by having a qualified weld witnessed and inspected by a qualified
company representative

If the WPQR/WOPQR expires, requalification is necessary for reinstatement
Keep in mind that different Codes have different requirements

b) An example of objective evidence showing implementation of the SOP (e.g., welder
continuity log). Welder continuity shall be maintained in accordance with relevant codes

and specifications.
NAVSEA S9074-AQ-GIB-010/248 Rev 1: Every six months 6.2.3 Period of Effectiveness

i. AWS D1.X: Every six months
iii. AWS D9.1: Every twelve months

6.2.3.1 Welders and Welding Operators. The welder's or welding operator’s qualification as specified in this
code shall be considered as remaining in effect indefinitely unless:

(1) the welder is not engaged in a given process of welding for which the welder or welding operator is qualified for

iv. ASME: Every six months a period exceeding six months, or

25

= |

(2) there is some specific reason to question a welder's or welding operator’s ability (see 6.25.1).

Reference: American Welding Society (AWS) Standards
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275 - Welder Summary Table (Cont’'d)

Welder Summary Table
2L00008 EMS Standard Quality Clauses

* Welder summqry Tqbles (Form Somplete the fallowing sections with request information snd email the form o Data Mansgement af sms_cmi@ga.com
EMS-0365) replace ilhe need 1-0 1 REQUESTORINFORMATIOI.J - - |

Supplier/Contracter Name;

submit WPQRs for each welder

Purchase Order Number:

— EMS-0365 is available at RS

https://www.ga.com/procure 2 RestcTns

This form may only be used when the following have been submitied and approved:

m e n 'I' / q U O I i'I'y_ O S S U rO n C e_fo rm S a) The supplier's standard operating procedure (SOP) defining the supplier's process for qualifying

welders/welding operators and tracking welderiwelding operater maintenance in accordance with
customer-specified welding codes

PY I H H I W P R I b) Relevant objective quality evidence (OQE) demonstrating implementation and conformance with the
n IVI U q S q re o n y SOP for welderiwelding operator qualification maintenance (e.g., welder maintenance log or equivalent

and a GA-EMS approved welder performance gualification record [WPQR])

r e q U ir e d 1, o b e S U b m i.l..l. e d o n C e ) i. Any revisions to the SOP require review and approval by GA-EMS prior fo use.

A single code-acceptable WPQR that is a representative sample of the other WPQRs used to qualify
welders/welding operators listed in the summary table

(] ope
for I n Itl q I a p p rovq I i. This requirement may be satisfied by submitting a WPQR previously approved by GA-EMS.

3 WELDER SUMMARY TABLE
3.1 List all welders and weld operators who will be used to fulfill the PO specified above.

=

GQualified on These Weld 33 Most Recent
Identification & Processes Criginal Date | ) e nance
Qualified Dat

MDD YYY

Note: Prerequisite
conditions prior to
Use . “Add/delste rows as needed

Revision: A 201711116
1
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https://www.ga.com/procurement/quality-assurance-forms

275 - Document/Data Reuse

* You may request that previously approved welding
documents under a prior PO be reused on a subsequent
PO for the same item.

5) Document Reuse Requirements:

a) If Seller would like to use previously approved welding and/or brazing procedures for
new Buyer Orders specifying parts with similar raw materials/thicknesses and similar
weld/braze specifications/codes, Seller must notify GA-EMS CDM by submitting EMS-
0364 with their intent to reuse previously approved weld documentation and notify
Buyer's Authorized Purchasing Representative specified in the Order concurrently.

b) Seller is still required to submit new or revised documentation for Buyer's review. If any
procedures or documentation is revised, then it needs to be submitted for review and
approval prior to being used.

¢) Weld maps are required to exercise Document Reuse Option 2 and must be submitted

with the request.

* Reuse is subject to approval by GA
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275 - Document/Data Reuse

* There are two document reuse options specified on EMS-0364.

— EMS-0364 is available at: https://www.ga.com/procurement/quality-
assurance-forms

Supplier Document Reuse Request Supplier Document Reuse Request
R ence 09492100008, EMS Standard Quality Clauses R ence 09492100008, EMS Standard Quality Clauses
Fill in the following sections with request information snd email the farm fo Dafs Mansgement st ems_cm@igs com (1 E Option 2 pe; |>t {as applicable to the PO)
1  Requestor Information T
Pravious ‘Current Approved Supplier Suppliern
PO PO h Do ent Do ent Previous Part Part it Part
Supplier/Confractor Name: MumDar MumDer “:,r;'" m,:.':" mw“:‘m SAETES Rautalon | Hew Part " | Revision
Humber

Date of Reguest:

Quality Clause # for Request  Insert only one Quality Clause Number Here (e.g., 2

2 Restrictions

Each request for document reuse shall be specific to a quality clause (e.g., 275 or 230). Documents for
multiple quality clause requirements shall be submitted separately.

All document reuse requests shall be approved by GA-EMS prior to implementation.

=le previously approved by GA-EMS for a specific parthardware at a
speclﬁl: revision may be reused for the manufactunng of an identical partfhardware as long as the new
partthardware has the same part number and revision as the original part'hardware document.

“Aiid rows as needed
Opfion 2° Supplier documents that were previously approved by GA-EMS may be applicable for the e s e

manufacturing of a new parthardware. The supplier document must meet or exceed the new partfhardware
requirements of the purchase order (PO).

cument Identification
4.1 Option 1 Reghest (as applicable to the POD)

P y
Provious Currant Approved suppiier
ol 2 =5 suppilsr Documeant mq:plsrnon:mm Sl T i
Mumber Humber Task Type/Dascription umis Ravialon et
Humber

i rows ms nesded

Revisi
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275 - Welding / Brazing Requirements for Repairs

- Weld Repairs:

— First distinguish between the need to “repair’” a defective
characteristic or “rework” unacceptable discontinuities from
a weld deposit.

— If arepairis necessary an SDR is required and you should
begin preparing a weld repair procedure.

6) Repairs for Weld/Braze Nonconformance
If no provisions for the repair of weld defects are made in the applicable Code, the following
requirements apply:

Weld repair procedures shall be written as detailed instructions and as a minimum shall include
the following:

a) Method of removal of weld or base metal

b) Method used to ensure defect removal (e.g. - Magnetic Particle Testing [MT] or Liquid
Penetrant Testing [PT])

c) Method for the re-welding/brazing, using qualified welders/brazers with an approved
WPS (if different from the original)

d) Extent, location and depth of the excavation, which shall be documented on an
inspection report

The re-welded/brazed area shall be re-examined and documented by the methods used for the
examination of the original weld.

Copyright © 2020 General Atomics. All rights reserved. ‘z‘ GENERAL ATOMICS




275 - Welding / Brazing Requirements for Repairs (Cont’'d)

Rework

Any defective discontinuity,
such as porosity, undercut,
lack of fusion, cracks, etc.
that can be reworked back
into a conforming condition
with an existing WPS and
qualified welders.

The final condition of the
weldment will conform to
confract requirements
despite the rework.

Repair

VS

CAUTION: The definitions
provided herein are unique to
welding processes and should
not be considered as
synonymous with dimensional
repair/rework definitions.

30

Defects in the base metal,
such as lamellar tears and
mislocated holes, that cannot
be reworked with existing
approved procedures.

The final condition of the

weldment will likely deviate

from the contract

requirements as a result of the

repair.

— Thisisinclusive of altered

material conditions and
PWHT processes not

previously approved on the
WPS(s)
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275 - Weld Planning

-  While not required, having a standard approach (i.e., a Standard
Operating Procedure (SOP)) for determining qualification will help
consolidate/reduce costs and improve document quality and
completeness

Weld Planning SOP

Project

Name

P/N ‘ D/N (if different)

Charge #

Weld

Engineer

Date

Prepared

Planned
Step # Description Element(s) Sub-element(s) Motz Start [Due Date [ Status Cosf () f Risk(s) Barriers Comments
(Yes/No) applicable)
Date
Multi-process N
1 Identify Code(s) required |Identify qualification options Testing Requirements /\
Prequalification / \
Joints \)
Materials (Groups)
2 Develop Weld Map Weldment characteristics (Ref DWG) | Positions / /
(NOTE: Ref MWI)
DWG Notes 4
Thickness(s) / /
Determine most appropriate \ /

3 Weld Process

process(s) 4
SWPS Availability
Appropriate and Efficient WPS(s)
Evaluate the use of existing WPS(s) O
Create pWPS \'\
Budget ($)
4 Identify PQR(s) Create PQR(s) Determine quantity of /
coupons V4
Create schedule \
Identify Test Lab “ /
Identify additional Sp?cific instruments \ l,
: : Chill bars \>
tools/fixtures/equipment =
Temp Sticks
PQR
WPS
5 Approve Weld Docs WPQR
WOPQR
Release in Windchill
6 WPQR(s)/WOPQR(s) Continuity/Maintenance Plan "the Log" in ProWrite
7 Welder Skill Training
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275 - Weld Planning (Cont’d)

- Develop a PQR that will give
maximum coverage to the
extent the applicable Code

Table 6.1
WPS Qualification—Production Welding Positions Qualified by Plate, Pipe, and Box Tube Tests (see 6.4)
° Qualification Test P

Production Pipe Welding Qualified Production Box Tube Welding Qualified

\ Ty Vop Y,
Weld Test roove | Groove Butt Joi K-Connections Butt Joint K-Connections
FO r ex O m | e * Type | Pasitions || CIP PIP Fillet | CIP PIP cp PIP Fillett | cp PIP cp PIP Fillet®
p [ 1G F F F F F
2

« |Inseveral Codes, but D1.1 ?E\““ / il e Lk

Table 6.1 in particular, Jinlll i B ‘ .

oo . . i a ualifies Plug/Slot Welding for Only the Positions Test
qudlification (i.e. —-PQR weld |t — e )

1ol Jot Penetration

Q\u fies urcm:lnnl'mnmlwclds EEaIEY ] nominal

coupon(g)) on a groove v\/ill e et

automatically qualify for filleft, —

Dluq Gnd Slo'l' Weld join‘l‘s WPS Qualification—CJP Groove Welds: Number and Type of Test Specimens and
-

- Qualification on 1" plate, per =7
D1.1 Table 6.2, qualifies any Quntie o)

Nominal Plate |  Reduced

future WPS that's properly s )| Sein

Tested, in | Tension (see | Root Bend | Face Bend Side Bend

por.l.ed by .I.he PQR from [n'.u.n]‘ Fig. 6.10) | (see Fig. 6.8) | (sce Fig. 6.8) [ (sec Fig. 69) |  Min. Max.?

18=T<318

1/8" to Unlimited thickness e A m I L

[10<T<25) 4 118 2T

— The benefit is the reduction of || iz + (L in i
overall qualification (i.e. - PQR)
costs

Reference: American Welding Society (AWS) Standards
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275 - Cost Reduction Options

CAUTION: It is critical that the Supplier/user
ensures applicability of the option chosen
to the part being welded. If it doesn't
apply to the part, GA-EMS willreject it

All of these opftions are acceptable fo GA-EMS.

WPS Qualification Prequalified WPS Standard WPS
° Quolify WPS by way of « Some Codes allow PWPS . AWS publishes and sells SWPS(s)
. pe . . . — Not all d ready for use.
qualification testing in orenee e e
) A WPS can be written in conformance to the . The AWS Welding R h
accordance with the Prequalification Clause and begin certifying © AWS Welding Researc
opplicoble Code P - Cogr;;:ll (WRC) deve:ogsghem
. . +  No QualificationTesting (PQR), and g(nQRs i:?/hzrsvi?ug’gcli[)reory ey
*  Most versatile/flexible associated cost, required . O ——— ’
path to WPS - Still requires welding expertise to ensure cusTiicsion
qualification PWPS(s) are properly implemented. + ASME, NBIC and NAVSEA $9074-

AQ-GIB-010/248 Rev 1
e E— acceptable

Reference: American Welding Society (AWS) Standards
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QC 273

« QC 273 - “Welding/Brazing Requirements for
Commercial Products”
— QC 773 requirements are the same as QC 275 except for
the following:
« 30 Day SDRL submittal requirement

«  Welder Performance Qualification Maintenance Program
shall be maintained to meet Code requirements, but does
not need to be submiftted to GA

«  Multi-process PQRs (e.g., AWS B2.1) are permitted at the
discretion of the GA weld engineer

* PQR supporting documentation shall be maintained, but
not submitted

« WPQRs are not required to be submitted
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If you have any questions
regarding this training please
contact us at SM-QA@GA.com

Remember to contact your GA Purchasing Representative about
any questions regarding open POs or your continued performance.
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