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1.0 PURPOSE

This John C. Stennis Space Center (SSC) standard (SSTD) provides for a qualified American
Society of Mechanical Engineers (ASME) weld procedure for Gas Tungsten Arc Welding
(GTAW) of ASTM A333, Grade 3 steel, using argon shielding gas.

2.0 APPLICABILITY

a. This SSTD is valid for welding of ASTM A333, Grade 3 steel pipe or plate that will be
used in, but not be limited to, nitrogen, helium, air, oxygen and hydrogen service.

b. This SSTD applies to all contractor and subcontractor personnel involved with the
GTAW welding of stainless steel pipe.

3.0 REFERENCES AND APPLICABLE DOCUMENTS

Applicable documents shall be the latest version unless otherwise specified.

ASME Boiler and Pressure Vessel Code, Section II, Materials

ASME Boiler and Pressure Vessel Code, Section IX, Welding, Brazing, and Fusing
Qualifications

ASTM A333, Standard Specification for Seamless and Welded Steel Pipe for Low-Temperature
Service and other Applications with Required Notch Toughness

SPR 1440.1, SSC Records Management Program Requirements

SPR 8715.1, SSC Safety and Health Program Requirements

SSTD-8070-0005-CONFIG, Preparation, Review, Approval and Release of SSC Standards

SSTD-8070-0013-WELD, Classes of Welding Inspection

SSTD-8070-0014-WELD, Qualifying Welders and Welding Procedures

4.0 RESPONSIBILITIES

Responsibilities for the use and control of this SSTD and for the review and approval of
revisions or cancellation of this SSTD shall be as specified in SSTD-8070-0005-CONFIG and
the applicable documents referenced therein.

5.0 REQUIREMENTS AND PROCEDURES

a. All procedures shall be performed in compliance with applicable requirements in SPR
8715.1. If ever there is a conflict between this SSTD and the SPR, the SPR takes
precedence.

b. Items denoted as essential variables in the attached weld procedure specifications (WPS)

shall not be altered when using the WPS. An alternate WPS may be used only if

This is an uncontrolled document when printed. Verify that the document is current before use.

RELEASED - Printed documents may be obsolete; validate prior to use.



Stennis SSTD-8070-0136-WELD B

Standard Number Rev.

Effective Date: November 29, 2024

Review Date:  November 29, 2029

Page 5 of 13

Responsible Office: NASA SSC Center Operations Directorate Facilities Engineering Services

SUBJECT: Gas Tungsten Arc Welding of ASTM A333 Grade 3 Material

approved prior to use by the National Aeronautics and Space Administration (NASA)
SSC Center Operations Directorate Facilities Engineering Services, NASA SSC
Engineering and Test Directorate (E&TD), NASA SSC Safety and Mission Assurance
(S&MA) Office, and in accordance with ASME Boiler and Pressure Vessel Codes,
Section IX, requirements.

c. The attached NASA-A333 Gr 3-Procedure Qualification Record (PQR) is the PQR for
the original WPSs in this SSTD. When performing new qualifications, a new, approved
PQR shall be completed showing all pertinent data and results of the weld procedure
qualification.

d. Welders shall be qualified in accordance with SSTD-8070-0014-WELD.
e. Inspection methods for welds shall be in accordance with SSTD-8070-0013-WELD.

f. Qualification tests shall be performed on test coupons welded with argon, helium or
nitrogen as the backing gas.

6.0 RECORDS AND FORMS

a. Records required by the procedures of this SSTD shall be maintained in accordance with
SPR 1440.1 and as specified in this SSTD.

b. All records and forms are the latest version unless otherwise indicated.

c. Forms may be obtained from the SSC Electronic Forms repository or from the NASA
SSC Forms Management Officer. Quality Records are identified in the SSC Master
Records Index.

d. The original, signed WPS and PQR (copies of which are provided in Attachment A of
this SSTD) and the accompanying Certificate of Analysis validation test document shall
be maintained in Central Engineering Files (CEF) together with the original, signed
hardcopy of this SSTD.

7.0 ACRONYMS AND ABBREVIATIONS

ASME American Society of Mechanical Engineers
ASTM American Society for Testing and Materials
CEF Central Engineering Files

E&TD Engineering and Test Directorate

GTAW Gas Tungsten Arc Welding

NASA National Aeronautics and Space Administration
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PQR Procedure Qualification Record

PQRD Procedure Qualification Record Data

S&MA Safety and Mission Assurance

SPR John C. Stennis Space Center Procedural Requirement
SSC John C. Stennis Space Center

SSTD John C. Stennis Space Center Standard

WPS Weld Procedure Specifications
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ATTACHMENT A

Al: WPS NASA-A333 Gr 3-WPS
A2: PQR NASA-A333 Gr3-PQR

A3: Certificate of Analysis
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Al:  WPS NASA-A333 Gr 3-WPS

e ASME - WELDING PROCEDURE SPECIFICATIONS (WPS)
John C. Stennis Space Center
Stennis Space Gentsr, MS 39529-6000
Welding Procedurs Specification Record Number Date Revision Mumber
WPS NASA - A333 Gr. 3- WPS October 31, 2024 A
Qualified To Company Mame
ASME Boiler and Pressure Vessel Group Syneom Space Services (53)
Supporting PQRYs) Referanca Docs.
MNASA - A333 Gr. 3 - POR S8TD-8070-0136-WELD
Scope | Jaint
GTAW ASTM A333 Gr. 3 | Single-V Groove
BASE METALS THICKMESS RANGE QUALIFIED
Type ASTM A333 Gr. 3 Pano, 9B Grpeno. 1 i e eided R AT
Welded To  ASTM A333 Gr. 3 p.ne. 9B Gra-ne. | Complate Pan. 0.1875" 1.348" NIA N/A
) - — — |Complete Pan.
Backing Nome P-no. — Grp-no —  |Impact Tested
Retainers Impact Tested
Metes Maximum Pass Thickness =1/2" Fillet Welds All A N/A
DIAMETER RANGE QUALIFIED
As-walded With PAWHT
Min Max. Min. Max.
MNominal Pipe Size _ All /A MN/A
FILLER METALS THICKNESS RANGE QUALIFIED
Process SFA Classfication  F-na. A-no. Chemical Analeis or Trade Mame _ Ag-welded Wit PWHT
Min. Max Min. Max
GTAW 528  ERBOS-Ni2 & 10 0.1875" 1.348" _NIA MiA
Cons. Insert N . I/ S
Flux . NIA I
WELDING PROCEDURE
Welding Process GTAW
Type Manual
Winimumm preheatinterpass lemperating ) S0°F (See Mate A)
Maximum interpass lemperature (F) A00°F
Tungsten Size 1167 - 118
Tungsten Type {Sea Nole 8.}
Filler Matal Size (in.) 3327 - 316"
Layer Nurnbes All
Posilion of Groowe GG
Weald Frogressian LY
CurrentiPalarity DCEN
Amperes BOD - 220
Violts §-20
Traval Spaed (in_imin) 3-TIPM
Maximum Heat Ingut figin)
DC Pudsing Current
Shielding:  Gas Type Argon 65.0% (See Naote C.)
Flow Rate (o) 15- 25 CFH
Trailing Gas Type MA
" Flow Rate (o) NiA
Backing: as Type See Notes D and E.
Flow Rate (o) 15- 20 CFH
Siring of Weave Shring of Weave
OrificeiGas Cup Size 1147 - B/B°
Multi’Single Pass per Side Muliple
Wedd Deposit Chemistry
Notas
SSC-537 (052019 Page 1of 3
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Mational Aeronautics and

Space Administration

John C. Stennis Space Center

Stennis Space Center, M3 33523-6000

ASME - WELDING PROCEDURE SPECIFICATIONS (WPS)

Wizlding Procedune Speciicalion Recond Number Drabe Revigicon Murnber
WPS NASA - A333 Gr. 3 - WPS October 31, 2024 A

Qualified To Company Mame

ASME Boiler and Pressure Vessel Group Syncom Space Services (53)

BASE METALS

Peening Mot allowed.

Surface Preparation See MNote F.

Initialinterpass Cleaning  See MNote F.
Back Gouging Methed MNone

POSTWELD HEAT TREATMENT
Temperature Mone
Time and Temperaturs Mone

Other Mone

NOTES
. Preheat maintenance as needed.

. 1/16"-1/8" 2% Thoriated, grind electrod: to cone shape with a 1/16" flat end and hold electrode 60° to work.

. High flow of shielding gas flow over melien puddle is required to eliminate nitrogen absorpiion from aimaosphere,

. Backing gas can be either =%.9% Argon or Helium. Nitrogen may be used, but requires Engineering approval.

mo|g | |E =

- Minimum 10 minutes of back purge prior 1o welding.

F. Remove all contamination by grinding, steaming or solvent cleaning the surface.

Clean weld and adjacent base metal using steel brushes

Bignature 1 Signature 2
Enginear Marme Signature Quaity Name Signature
Skip Wright = Richard Ladner .
Date /I f .u ) Date

- 19- z024 U-l1~Feo2y A
Signature 3 Signatura 4
Cuslamer Reviewsr Narme Sipcﬁalure Customer Name Signeture
Benjamin McGrath ] ?{
Date ] [ Data

T[‘ Yo- 24 I.évhﬁﬁ«u

SSC-037 (052019) Page 2af 3
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National Aeronautics and
Space Administration
John C, Stennis Space Canter

.

ASME - WELDING PROCEDURE SPECIFICATIONS (WPS)

Stennis Space Center, MS 39529-6000

Welding Procedure Specification Record Mumber Date Revision Numbar
WES NASA - A3 Gr. 3 - WPS October 31, 2024 A

Cualified To Comgany Mame

ASME Baoiler and Pressure Vessel Group Syncom Space Services (53)

Weld Joint Designs

Altachment #1

I
,! Single-V Groove |

| Single-Bevel Groove |

| Double-V Groove

Groove Angle: 50 to 75 dag
Raoat Opaning: 116 to 316 in.
Reat Face: 0 ta 1/18 in.
Misalignment: 1/18-in. max

Groowve Angle: 37,5 to 45 deg
Root Opening: 116 to 316 in.
Rool Face: 0 to 1116 in.
Misalignrant: 1/15-in. max.

Groowve Angle: 50 fo 75 deg
Rool Opening: 116 to 316 in.
Rootl Face: 0 to 116 in.
Mesalignmant: 1/16-n. max.

Double-Bevel Groove |

J Single-J Groove I

| Double-J Groove |

Groova Angle: 37.5 to 45 deg
Raot Opening: 1116 o 316 in
Root Face: 0 to 17116 in.

Misalignment: 1/18-in. max

Groove Angle: 37.5 to 45 deg
Groove Radivs: 3/8 in,

Root Opening: 1146 to 316 in,
Root Face: O to 1116 n,
Misalignanent: 1/16-in. max.

Groove Angle: 37 5 to 45 deg
Groove Radius: 28 in.

Root Opening: 1116 to 3186 in,
Root Face: 0o 116 in,
Misalignment: 1/16-in. max.

Single-U Groave —I

l Double-U Groove |

| Fillet Weld T or Lap |

Groove Angle: 50 to 75 deg
Groove Radius: 3/8 in,

Root Opening: 1116 to 316 in.
Rool Face: 0 1o 116 in.
Misalignment: 1/18-in. max.

Groove Angle: 50 to 75 deg
Groove Radius: 38 in,

Roet Cpening: 1/16 10 316 in.
Root Face: 010 118 in
Misalignment: 17168-in. max.

S3C-837 (052019)

a4

[ Gap: 116-in. mas. / Lap: 5 x tor 1 n. min. |

T Pagedotd
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A2:  PQR NASA-A333 Gr 3-PQR

INSPECTION SPECIALISTS, INC.

MECHANICAL TESTING LABORATORY DIVISION

PROCEDURE QUALIFICATION RECORD (PQR)
(See QW-200.2, Section IX, ASME Boiler and Pressure Vessel Code)
Record Actunal Conditions Used to Weld Test Coupon.

Company Name  Jacobs Technology

Procedure Qualification Record No. NASA-A333 Gr3-PQR

Date  4/22/14

QC1 EXP, 4/1/2017

WPS No. NASA-A333 Gr3-WPS
Welding Process(es) GTAW
Types (Manual, Automatic, Semi-Auto.) Manual
JOINTS (QW-402)
R
\ ( L — 0.674" Thick
I
" O e
Groove Design of Test Coupon
(For combination qualifications, the deposited weld metal thickness shall be recorded for each filler metal or process used.)
BASE METALS (QW-403) POSTWELD HEAT TREATMENT (QW-407)
Material Spec. ASTM A333 Temperature N/A
Type or Grade _3 Time _N/A
P-No. 9B toP-No. 9B Other
Thickness of Test Coupon _ 0.674"
Diameter of Test Coupon _4.5”
Other
GAS (QW-408)
Percent Composition
Gas(es) (Mixture) Flow Rate
Shielding Argon 99.9% 20 CFH
Trailing N/A N/A N/A
FILLER METALS (QW-404) Backing Argon 99.9% 20 CFH
SFA Specification 5.28
AWS Classification ERB0S-Ni2 ELECTRICAL CHARACTERISTICS (QW-409)
Filler Metal F-No. 6 Current DC
Weld Metal Analysis A-No. 10 Polarity EN
Size of Filler Metal 3/32" - 1/8" Amps.  126-194 Volts 9-13
Other Tungsten Electrode Size _1/8”
Other
Deposited Weld Metal 0.674"
POSITION (QW-405) TECHNIQUE (QW-410)
Position of Groove  6G Travel Speed  4-7 IPM
Weld Progression (Uphill, Downhill) _ Uphill String or Weave Bead String
Other Oscillation ~ N/A
Multi-pass or Single Pass (per side) _Multi-pass
5 Single or Multiple Electrodes _Single
PREHEAT (QW-406) Other
Preheat Temp.  50°F Min.
Inter-pass Temp.  50°F - 300°F - :
Other [
//f‘ Travis G Vioore
7; ( Jg W\l\ CWI 99041251
4
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QW-483 (Back)
PQR No. NASA-A333 Gr3-PQR
Tensile Test (QW-150)
Ultimate Ultimate Type of
Specimen Total Load Unit Stress Failure &
No. Width Thickness Area b psi Location
7423.90 -T1 0.753" 0.657" 0.4947" 38,094 77,004 Weld
7423.90 -T2 0.750" 0.661" 0.4958" 39,420 79,508 Weld
Guided-Bend Tests (QW-160)
Type and F igure No. Result
7423.90 -S1 Side Bend QW-462.2 Acceptable
7423.90 -S2 Side Bend QW-462.2 Acceptable
7243.90 -S3 Side Bend QW-462.2 Acceptable
7423.90 -S4 Side Bend QW-462.2 Acceptable
Toughness Tests (QW-170)
Specimen Notch Notch Test Impact Lateral Exp, Drop Weight
No. Location Type Temp. Values % Shear Mils Break No Break
N/A N/A N/A N/A N/A N/A N/A N/A N/A
Fillet-Weld Test (QW-180)
Result — Satisfactory: Yes N/A No N/A Penetration into Parent Metal: Yes  N/A No N/A
Macro— Results N/A
Other Tests
Typeof Test N/A
Deposit Analysis N/A
Other N/A
Welder's Name  Daniel P. Lambert Soc. Sec. No. Stamp No.  JT35W
Tests conducted by:  Inspection Specialists, Inc. - MTL Div. Laboratory Test No.  7423.90

We certify that the statements in this record are correct and that the test welds were prepared, welded, and tested in accordance with the requirements
of Section IX of the ASME Code.

Manufacturer _Jacobs Technology

By Qﬁm)&da} WY

5\ Benjamin A McGrath
> CWi 08070911
QC1 EXP. 7117204

Date  April 22, 2014

A\
. . AN Travis G Moore
it %/ « > CWI 99041251
N QC1EXP. 4712017
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Certificate of Analysis

INSPECTION SPECIALISTS, INC.
Y MECHANICAL TESTING LABORATORY DIVISION

CERTIFICATE OF ANALYSIS

Job No: 7324.90

Client:  Jacobs Technology
Benny McGrath

Client Representative: Purchase Order:

Test Specification: ~ ASME Section IX

One (1) —4.5" x 0.684" Procedure Qualification WPS # NASA-A333 Gr3-WPS
Welder: Daniel Lambert

Sample Identification:

The above referenced sample was prepared and tested in accordance with the welding procedure qualification
requirements of ASME Section IX. Two (2) tensile test specimens and four (4) guided bend test specimens
were prepared and tested. The results of these tests are reported herein.

TENSILE TEST
ULTIMATE TENSILE NATURE
SPECIMEN WIDTH THICKNESS AREA LOAD STRENGTH OF
ID INCHES INCHES SQ. IN. POUNDS PSI FRACTURE
7423.90 -T1 0.753" 0.657" 0.4947" 38,094 77,004 Weld
7423.90 -T2 0.750" 0.661" 0.4958" 39,420 79,508 Weld
GUIDED BEND TEST
SPECIMEN ID TYPE TEST TEST RESULT
7423.90 -S1 Side Bend Acceptable
7423.90 -S2 Side Bend Acceptable
7423.90 -S3 Side Bend Acceptable
7423.90 -S4 Side Bend Acceptable

The tests expressed herein meet or exceed the requirements of ASME Section IX.

TstGMw
Ul 9904125
cm@m EXP. 4/1130:7

75 A & M Date:  April 22, 2014 Certificate No: 1 of 1

Travis G. Moore, Lab Manager
ALL TEST SPECIMENS, SAMPLES, DROPS, ETC. WILL BE DISCARDED THIRTY (30) DAYS AFTE_R_TES"[TNG UNLESS OTHERWISE INSTRUCTED IN WRITING.
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