SSTD-8070-0122-WELD Rev. B
SEPTEMBER 2014

National Aeronautics and
Space Administration

John C. Stennis Space Center
Stennis Space Center, MS 39529-6000

COMPLIANCE IS MANDATORY

John C. Stennis Space Center
PROCEDURE FOR GTAW OF 625 ALLOY TO 300
SERIES STAINLESS STEEL

Original signed by

Scott Olive 10-4-14
NASA SSC Center Operations Date
Design & Construction Project

Management Division

Rich Harris 10-3-14
NASA SSC Center Operations Directorate Date
Operations and Maintenance Division

Bartt J. Hebert 10-2-14
NASA SSC Engineering & Test Directorate Date
Marguerite Jones 10-7-14
NASA SSC Safety & Mission Assurance Date
Issued by

Issued CEF 10-8-14
Central Engineering Files Date

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



Stennis SSTD-8070-0122-WELD B

Rev.

Number
Standard Effective Date: September 29, 2014

Review Date:  September 29, 2019

Page 2 of 20

Responsible Office: NASA Center Operations Directorate Operations & Maintenance
Division

SUBJECT: Procedure for GTAW of 625 Alloy to 300 Series Stainless Steel

Document History Log

Status/ -
Change/ Change | Originator/ Description
. Date Phone
Revision
Basic 9/4/02 L. de Quay Initial Release
8-1956
A 6/16/09 | D. Dike Changed Scope section to Purpose and added
8-2803 Applicability section. Updated references throughout
document. Added section for abbreviations and
acronyms in document. Updated attached WPS,
including Figure 1.
B 9/29/14 | D. Dike Five-year revision. Updated references and acronyms.
8-2803 In section 5.2, added UNS N26010 and 26625 to the

list of base metals for which this welding procedure
may be used. Updated the ASME P-43 and ASME P-8
base metals listings of section 5.2.

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



Stennis SSTD-8070-0122-WELD B
Standard Number Rev.

Effective Date: September 29, 2014
Review Date: September 29, 2019
Page 3 of 20

Responsible Office: NASA Center Operations Directorate Operations & Maintenance
Division

SUBJECT: Procedure for GTAW of 625 Alloy to 300 Series Stainless Steel

1.0
2.0
3.0
4.0
5.0

6.0
7.0
8.0

Table of Contents

PURPOSE ...t et bttt bbb b et e b e 4
APPLICABILITY ¢ttt 4
REFERENCES AND APPLICABLE DOCUMENTS ......cooiiiiiiinereeesee s 4
RESPONSIBILITIES ...t 9
REQUIREMENTS AND PROCEDURES ........cccoooiiiiiiteeee e 9
T €T 1= - | USSP 9
5.2 Specification COMPIANCES.........ooiiiiiiiiieeee e 10
RECORDS AND FORMS ..o 11
ABBREVIATIONS AND ACRONYMS ...ttt 11
ATTACHMENTS ..t n e 13
8.1 QW-482 Suggested format for WPS...........cooiiiiiie e 14
8.2 QW-482 WPS 8070-0122-WELD Figure L.......ccooiriieirienieesinieieese e 16
8.3 QW-483 Suggested format for PQR ..........ccoiiiiiiiiireee e 17
8.4 Certificate of Analysis, Report No. 341-2 (May 28, 2002) ........c.cccevvvevrvevvesreenne 19

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



Stennis SSTD-8070-0122-WELD B

Number Rev.
Standard Effective Date: September 29, 2014

Review Date: September 29, 2019
Page 4 of 20

Responsible Office: NASA Center Operations Directorate Operations & Maintenance
Division
SUBJECT: Procedure for GTAW of 625 Alloy to 300 Series Stainless Steel

1.0 PURPOSE

This John C. Stennis Space Center (SSC) standard (SSTD) provides a qualified American
Society of Mechanical Engineers (ASME) weld procedure for Gas Tungsten Arc Welding
(GTAW) of 625 Alloy (UNS N06625) to 300 Series Stainless Steel at SSC.

20  APPLICABILITY

This SSTD is applicable when welding is to be performed to the requirements of ASME Boiler and
Pressure Vessel Code (BPVC) Section VIII, ASME Piping Code B31.3, or other codes, as required
by Engineering.

3.0 REFERENCES AND APPLICABLE DOCUMENTS
All references are assumed to be the latest version unless otherwise indicated.

ASME Boiler and Pressure Vessel Code, Section Il, Materials

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

ASME B31.3, Process Piping

ASTM A182, Standard Specification for Forged or Rolled Alloy and Stainless Steel Pipe
Flanges, Forged Fittings, and Valves and Parts for High-Temperature Service

ASTM A213, Standard Specification for Seamless Ferritic and Austenitic Alloy-Steel Boiler,
Superheater, and Heat-Exchanger Tubes

ASTM A240, Standard Specification for Chromium and Chromium-Nickel Stainless Steel Plate,
Sheet, and Strip for Pressure Vessels and for General Applications

ASTM A249, Standard Specification for Welded Austenitic Steel Boiler, Superheater, Heat-
Exchanger, and Condenser Tubes

ASTM A269, Standard Specification for Seamless and Welded Austenitic Stainless Steel Tubing
for General Service

ASTM A270, Standard Specification for Seamless and Welded Austenitic and Ferritic/Austenitic
Stainless Steel Sanitary Tubing

ASTM A276, Standard Specification for Stainless Steel Bars and Shapes

ASTM A312, Standard Specification for Seamless, Welded, and Heavily Cold Worked Austenitic
Stainless Steel Pipes

ASTM A314, Standard Specification for Stainless Steel Billets and Bars for Forging

ASTM A351, Standard Specification for Castings, Austenitic, for Pressure-Containing Parts

ASTM A358, Standard Specification for Electric-Fusion-Welded Austenitic Chromium-Nickel
Stainless Steel Pipe for High-Temperature Service and General Applications

ASTM A376, Standard Specification for Seamless Austenitic Steel Pipe for High-Temperature
Service
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ASTM A403, Standard Specification for Wrought Austenitic Stainless Steel Piping Fittings

ASTM A409, Standard Specification for Welded Large Diameter Austenitic Steel Pipe for
Corrosive or High-Temperature Service

ASTM A451, Standard Specification for Centrifugally Cast Austenitic Steel Pipe for High-
Temperature Service

ASTM A473, Standard Specification for Stainless Steel Forgings

ASTM AA479, Standard Specification for Stainless Steel Bars and Shapes for Use in Boilers and
Other Pressure Vessels

ASTM A480, Standard Specification for General Requirements for Flat-Rolled Stainless and
Heat-Resisting Steel Plate, Sheet, and Strip

ASTM A484, Standard Specification for General Requirements for Stainless Steel Bars, Billets,
and Forgings

ASTM A511, Standard Specification for Seamless Stainless Steel Mechanical Tubing

ASTM A554, Standard Specification for Welded Stainless Steel Mechanical Tubing

ASTM A632, Standard Specification for Seamless and Welded Austenitic Stainless Steel Tubing
(Small-Diameter) for General Service

ASTM AG666, Standard Specification for Annealed or Cold-Worked Austenitic Stainless Steel
Sheet, Strip, Plate, and Flat Bar

ASTM A688, Standard Specification for Seamless and Welded Austenitic Stainless Steel
Feedwater Heater Tubes

ASTM A743, Standard Specification for Castings, Iron-Chromium, Iron-Chromium-Nickel,
Corrosion Resistant, for General Application

ASTM A744, Standard Specification for Castings, Iron-Chromium-Nickel, Corrosion Resistant,
for Severe Service

ASTM AT74, Standard Specification for As-Welded Wrought Austenitic Stainless Steel Fittings
for General Corrosive Service at Low and Moderate Temperatures

ASTM AT778, Standard Specification for Welded, Unannealed Austenitic Stainless Steel Tubular
Products

ASTM A793, Standard Specification for Rolled Floor Plate, Stainless Steel

ASTM A813, Standard Specification for Single- or Double-Welded Austenitic Stainless Steel
Pipe

ASTM AB814, Standard Specification for Cold-Worked Welded Austenitic Stainless Steel Pipe

ASTM A908, Standard Specification for Stainless Steel Needle Tubing

ASTM A943, Standard Specification for Spray-Formed Seamless Austenitic Stainless Steel
Pipes

ASTM A959, Standard Guide for Specifying Harmonized Standard Grade Compositions for
Wrought Stainless Steels

ASTM A965, Standard Specification for Steel Forgings, Austenitic, for Pressure and High
Temperature Parts

ASTM A988, Standard Specification for Hot Isostatically-Pressed Stainless Steel Flanges,
Fittings, Valves, and Parts for High Temperature Service
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ASTM B366, Standard Specification for Factory-Made Wrought Nickel and Nickel Alloy
Fittings

ASTM B443, Standard Specification for Nickel-Chromium-Molybdenum-Columbium Alloy
(UNS N06625) and Nickel-Chromium-Molybdenum-Silicon Alloy (UNS N06219) Plate,
Sheet, and Strip

ASTM B444, Standard Specification for Nickel-Chromium-Molybdenum-Columbium Alloys
(UNS N06625 and UNS N06852) and Nickel-Chromium-Molybdenum-Silicon Alloy (UNS
N06219) Pipe and Tube

ASTM B446, Standard Specification for Nickel-Chromium-Molybdenum-Columbium Alloy
(UNS N06625), Nickel-Chromium-Molybdenum-Silicon Alloy (UNS N06219), and
Nickel-Chromium-Molybdenum-Tungsten Alloy (UNS N06650) Rod and Bar

ASTM B564, Standard Specification for Nickel Alloy Forgings

ASTM B704, Standard Specification for Welded UNS N06625, UNS N06219 and UNS N08825
Alloy Tubes

ASTM B705, Standard Specification for Nickel-Alloy (UNS N06625, N06219 and N08825)
Welded Pipe

ASTM B751, Standard Specification for General Requirements for Nickel and Nickel Alloy
Welded Tube

ASTM B775, Standard Specification for General Requirements for Nickel and Nickel Alloy
Welded Pipe

ASTM B829, Standard Specification for General Requirements for Nickel and Nickel Alloys
Seamless Pipe and Tube

ASTM B834, Standard Specification for Pressure Consolidated Powder Metallurgy Iron-Nickel-
Chromium-Molybdenum (UNS N08367) and Nickel-Chromium-Molybdenum-Columbium
(Nb) (UNS N06625) Alloy Pipe Flanges, Fittings, Valves, and Parts

ASTM B924, Standard Specification for Seamless and Welded Nickel Alloy Condenser and Heat
Exchanger Tubes With Integral Fins

ASTM F899, Standard Specification for Wrought Stainless Steels for Surgical Instruments

MIL-C-24707, Castings, Ferrous, General Specification For

MIL-DTL-23195, Steel Bars and Forgings, Corrosion Resistant, Austenitic (UNS S30400,
S30403, S31600, S31603, S34700, and S34800)

MIL-DTL-23196, Steel Plate, Corrosion Resistant, Austenitic (UNS S30400, UNS S30403,
S$31600, S34700, and S34800)

MIL-E-21562E, Electrodes and Rods - Welding, Bare, Nickel Alloy

MIL-T-8504, Tubing, Steel, Corrosion-Resistant (304), Aerospace Vehicle Hydraulic Systems,
Annealed, Seamless and Welded (Not for New Design)

SAE AMS 5401, Nickel Alloy, Corrosion and Heat-Resistant, Investment Castings 62Ni - 21.5Cr
- 9.0Mo - 3.6Cb (Nb) Vacuum Melted, Vacuum Cast As Cast - UNS N26625

SAE AMS 5402, Nickel Alloy, Corrosion and Heat-Resistant, Investment Castings 62Ni - 21.5Cr
- 9.0Mo - 3.6Cb (Nb) As Cast - UNS N26010
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SAE AMS 5501, Steel, Corrosion Resistant, Sheet, Strip, and Foil 19Cr - 9.5Ni (304) Cold
Rolled, 125 ksi (862 MPa) Tensile Strength - UNS S30400

SAE AMS 5507, Steel, Corrosion and Heat-Resistant, Sheet, Strip, and Plate 17Cr - 13Ni -
2.5Mo (316L) Solution Heat Treated - UNS S31603

SAE AMS 5510, Steel, Corrosion and Heat-Resistant, Sheet, Strip and Plate 18Cr - 10.5Ni -
0.40Ti (30321) Solution Heat Treated - UNS S32100

SAE AMS 5511, Steel, Corrosion-Resistant, Sheet, Strip, and Plate 19Cr - 9.5Ni (304L) Solution
Heat Treated - UNS S30403

SAE AMS 5512, Steel, Corrosion and Heat-Resistant, Sheet, Strip, and Plate 18Cr - 10.5Ni -
0.80Cb (SAE 30347) Solution Heat Treated - UNS S34700

SAE AMS 5513, Steel, Corrosion-Resistant, Sheet, Strip, and Plate 19Cr — 9.2Ni (SAE 30304)
Solution Heat Treated - UNS S30400

SAE AMS 5524, Steel, Corrosion and Heat-Resistant, Sheet, Strip and Plate 18Cr - 13Ni -
2.5Mo (SAE 30316) Solution Heat Treated - UNS S31600

SAE AMS 5556, Steel, Corrosion and Heat-Resistant, Seamless or Welded Hydraulic Tubing
18Cr - 11Ni - 0.70Cb (SAE 30347) Solution Heat Treated - UNS S34700

SAE AMS 5557, Steel, Corrosion and Heat-Resistant, Seamless or Welded Hydraulic Tubing
18.5Cr - 10.5Ni - 0.40Ti (SAE 30321) Solution Heat Treated - UNS S32100

SAE AMS 5558, Steel, Corrosion and Heat-Resistant, Welded Tubing 18Cr - 10.5Ni - 0.70Cb
(SAE 30347) Thin Wall Solution Heat Treated - UNS S34700

SAE AMS 5559, Steel, Corrosion and Heat-Resistant, Welded Tubing 18Cr - 10.5Ni - 0.40Ti
(SAE 30321) Thin Wall Solution Heat Treated - UNS S32100

SAE AMS 5560, Steel, Corrosion Resistant, Seamless Tubing 19Cr - 10Ni (SAE 30304) Solution
Heat Treated - UNS S30400

SAE AMS 5563, Steel, Corrosion Resistant, Seamless or Welded Tubing 19Cr - 9.5Ni (SAE
30304) Cold Drawn, ¥ Hard Temper - UNS S30400

SAE AMS 5564, Steel, Corrosion Resistant, Tubing 19CR - 10Ni (SAE 30304) High-Pressure
Hydraulic, Welded Plus Ultrasonically Tested or Seamless Cold Drawn, One Eighth -
Hard Temper - UNS S30400

SAE AMS 5565, Steel, Corrosion Resistant, Welded Tubing 19Cr - 9.5Ni (304) Solution Heat
Treated - UNS S30400

SAE AMS 5566, Steel, Corrosion Resistant, Seamless or Welded Hydraulic Tubing 19Cr - 10Ni
(SAE 304) High Pressure, Cold Drawn - UNS S30400

SAE AMS 5567, Steel, Corrosion Resistant, Seamless or Welded Hydraulic Tubing 19Cr - 10Ni
(SAE 30304) Solution Heat Treated - UNS S30400

SAE AMS 5570, Steel, Corrosion and Heat-Resistant, Seamless Tubing 18Cr - 11Ni - 0.40Ti
(321) Solution Heat Treated - UNS S32100

SAE AMS 5571, Steel, Corrosion and Heat-Resistant, Seamless Tubing 18Cr - 10.5Ni - 0.70Cb
(Nb) (347) Solution Heat Treated - UNS S34700

SAE AMS 5573, Steel, Corrosion and Heat-Resistant, Seamless Tubing 17Cr - 12Ni - 2.5Mo
(SAE 30316) Solution Heat Treated - UNS S31600
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SAE AMS 5575, Steel, Corrosion and Heat-Resistant, Welded Tubing 18Cr - 10.5Ni - 0.70Cb
(Nb) (347) Solution Heat Treated - UNS S34700

SAE AMS 5576, Steel, Corrosion and Heat-Resistant, Welded Tubing 18Cr - 10.5Ni - 0.40Ti
(SAE 30321) Solution Heat Treated - UNS S32100

SAE AMS 5581, Nickel Alloy, Corrosion and Heat-Resistant, Seamless or Welded Tubing 62Ni -
21.5Cr - 9.0Mo - 3.7Cb (Nb) Annealed - UNS N06625

SAE AMS 5584, Steel, Corrosion and Heat Resistant, Seamless and Welded Hydraulic Tubing
17Cr - 12Ni - 1.5Mo - 0.03C max Cold Drawn, 1/8 Hard Temper - UNS S31603

SAE AMS 5599, Nickel Alloy, Corrosion and Heat-Resistant, Sheet, Strip, and Plate 62Ni -
21.5Cr - 9.0Mo - 3.7 Cb (Nb) Solution Heat Treated - UNS N06625

SAE AMS 5639, Steel, Corrosion-Resistant, Bars, Wire, Forgings, Tubing, and Rings 19Cr -
10Ni Solution Heat Treated - UNS S30400

SAE AMS 5645, Steel, Corrosion and Heat Resistant, Bars, Wire, Forgings, Tubing, and Rings
18Cr - 10Ni - 0.40Ti (321) Solution Heat Treated - UNS S32100

SAE AMS 5647, Steel, Corrosion-Resistant, Bars, Wire, Forgings, Tubing, and Rings 19Cr -
9.5Ni Solution Heat Treated - UNS S30403

SAE AMS 5648, Steel, Corrosion and Heat-Resistant, Bars, Wire, Forgings, Tubing, and Rings,
17Cr - 12Ni - 2.5Mo (316) Solution Heat Treated - UNS S31600

SAE AMS 5653, Steel, Corrosion and Heat-Resistant, Bars, Wire, Forgings, Tubing, and Rings
17Cr - 12Ni - 2.5Mo (0.030 Max C) (316L) Solution Heat Treated - UNS S31603

SAE AMS 5654, Steel, Corrosion and Heat Resistant, Bars, Wire, Forgings, Tubing, and Rings
18Cr - 11Ni - 0.60Cb (Nb) (347) Premium Aircraft Quality, Consumable Electrode
Melted, Solution Heat Treated - UNS S34700

SAE AMS 5666, Nickel Alloy, Corrosion and Heat-Resistant, Bars, Forgings, Extrusions, and
Rings 62Ni - 21.5Cr - 9.0Mo - 3.65 Cb (Nb) Annealed - UNS N06625

SAE AMS 5857, Steel, Corrosion Resistant, Bars and Wire 19Cr - 10Ni (SAE 30304) High Yield
Strength, Solution Heat Treated and Cold Worked - UNS S30400

SAE AMS 5868, Steel, Corrosion-Resistant, Seamless and Welded Aircraft Tubing 19Cr - 9.5Ni
(SAE 30304) Cold Drawn, 1/2 Hard Temper - UNS S30400

SAE AMS 5869, Nickel Alloy, Corrosion and Heat-Resistant, Sheet, Strip, and Plate 62Ni -
21.5Cr - 9.0Mo - 3.7Cb Solution Heat Treated - UNS N06625

SAE AMS 5896, Steel, Corrosion and Heat-Resistant, Seamless or Welded Hydraulic Tubing
18.5Cr - 10.5Ni - 0.55Ti (321) Solution Heat Treated and Cold Drawn, 1/8 Hard Temper
- UNS S32100

SAE AMS 5897, Steel, Corrosion and Heat-Resistant, Seamless or Welded Hydraulic Tubing
18.5Cr - 11Ni - 0.80Cb (Nb) (SAE 30347) Solution Heat Treated and Cold Drawn, 1/8
Hard Temper - UNS S34700

SAE AMS 5907, Steel Sheet, Strip, and Plate, Corrosion and Heat Resistant, Sheet, Strip, and
Plate 17Cr - 12Ni - 2.5Mo (SAE 30316) Cold Rolled, 1/4 Hard, 125 ksi (862 MPa)
Tensile Strength - UNS S31600
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SAE AMS 5910, Steel, Corrosion-Resistant, Sheet, Strip, and Plate 19Cr - 9.2Ni (SAE 30304)
Cold Rolled, 125 ksi (862 MPa) Tensile Strength - UNS S30400

SAE AMS 5911, Steel, Corrosion-Resistant, Sheet and Strip 19Cr - 9.2Ni (SAE 30304) Cold
Rolled, 1/2 Hard, 150 ksi (1034 MPa) Tensile Strength - UNS S30400

SAE AMS 5912, Steel, Corrosion-Resistant, Sheet and Strip 19Cr - 9.2Ni (SAE 30304) Cold
Rolled, 3/4 Hard, 175 ksi (1207 MPa) Tensile Strength - UNS S30400

SAE AMS 5913, Steel, Corrosion-Resistant, Sheet and Strip 19Cr - 9.2Ni (SAE 30304) Cold
Rolled, Full Hard, 185 ksi (1276 MPa) Tensile Strength - UNS S30400

SAE AMS-QQ-S-763, Steel, Corrosion Resistant, Bars, Wire, Shapes, and Forgings

SAE AMS-T-6845, Tubing, Steel, Corrosion-Resistant (530400), Aerospace Vehicle Hydraulic
System 1/8 Hard Condition (Stabilized Type)

SAE J405, Chemical Compositions of SAE Wrought Stainless Steels

SAE J467, Special Purpose Alloys ("Superalloys™)

SPR 1440.1, 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

40 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

51 General

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

shall supersede this SSTD.

C. Items denoted as essential variables in the attached Weld Procedure Specification (WPS),
WPS No. 8070-0122-WELD, shall not be altered when using the WPS. An alternate WPS
may be used only if approved prior to use by the National Aeronautics and Space
Administration (NASA) SSC Center Operations Directorate Project Management
Division (PMD), the NASA SSC Center Operations Directorate Operations and
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g.
5.2

Maintenance Division (OMD), the NASA SSC Engineering and Test Directorate
(E&TD), and the NASA SSC Safety and Mission Assurance (S&MA) Office.

The attached Procedure Qualification Record (PQR) No. 1625-304SS is the PQR for the
original WPS 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.

For each WPS, the minimum toughness test temperature under the supporting PQRs, per
QW-170, shall be equal to or less than the minimum service temperature of the weldment,
or -320°F, whichever is higher.

Welders shall be qualified in accordance with SSTD-8070-0014-WELD.

Inspection methods for welds shall be in accordance with SSTD-8070-0013-WELD.

Specification Compliances

This procedure may be used for welding UNS N06625, 26010 and 26625 (ASME P-43) base
metals. Examples include but are not limited to:

ASME SB-366, SB-443, SB-444, SB-446, SB-564, SB-704, and SB-705

ASTM B366 B443, B444, B446 B564, B704, B705, B751, B775, B829, B834, B924.
MIL-E-21562E

SAE AMS 5401, AMS 5402, AMS 5581, AMS 5599, AMS 5666, AMS 5869.

The 300 series stainless steel (ASME P-8) base metals to be welded shall be UNS J92600,
J92700, J92710, J92800, J92804, J92900, J92901, J92950, J92999, J93000, S30400, S30452,
S31600, S31603, S31700, S31703, S32100, S34700, S34800, or S38100, conforming to one or
more of the following specifications:

ASME SA-182, SA-213, SA-240, SA-249, SA-276, SA-312, SA-351, SA-358, SA-376,
SA-403, SA-409, SA-451, SA-479, SA-480, SA-484, SA666, SA-688, SA-781,
SA-813, SA-814, SA-965, and SA-985.

ASTM A182, A213, A240, A249, A269, A270, A276, A312, A314, A351, A358, A376,
A403, A409, A451, A473, A479, A480, A484, A511, A554, A632, A666, A688,
AT43, AT44, AT74, AT78, A793, A813, A814, A908, A943, A959, A965, A988,
F899.
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MIL-C-24707, MIL-DTL-23195, MIL-DTL-23196, MIL-T-8504.

SAE AMS 5501, AMS 5507, AMS 5510, AMS 5511, AMS 5512, AMS 5513, AMS
5524, AMS 5556, AMS 5557, AMS 5558, AMS 5559, AMS 5560, AMS 5563,
AMS 5564, AMS 5565, AMS 5566, AMS 5567, AMS 5570, AMS 5571, AMS
5573, AMS 5575, AMS 5576, AMS 5584, AMS 5639, AMS 5645, AMS 5647,
AMS 5648, AMS 5653, AMS 5654, AMS 5857, AMS 5868, AMS 5896, AMS
5897, AMS 5907, AMS 5910, AMS 5911, AMS 5912, AMS 5913, AMS-QQ-S-
763, AMS-T-6845, J405, J467.

6.0 RECORDS AND FORMS

Records required by the procedures of this Standard shall be maintained in accordance with SPR
1440.1 and as specified in this SSTD. For quality records, refer to the SSC Master Records
Index. All forms are assumed to be the latest version unless otherwise specified. The original,
signed WPSs and PQRs (copies of which are provided in the Attachments to this standard) and
the accompanying Certificate(s) of Analysis validation test documents shall be maintained in
Central Engineering Files (CEF), together with the original, signed hardcopy of this SSTD.

7.0 ABBREVIATIONS AND ACRONYMS

AlSI American Iron and Steel Institute

AMS Aerospace Material Specification

ASME American Society of Mechanical Engineers
ASTM American Society for Testing and Materials
AWS American Welding Society

BPVC Boiler and Pressure Vessel Code

CEF Central Engineering Files

E&TD Engineering & Test Directorate

FED Federal Specifications and Standards

GTAW Gas Tungsten Arc Welding

OMD Operations and Maintenance Division

MIL Military

NASA National Aeronautics and Space Administration
POR Procedure Qualification Record

PMD Project Management Division

SAE Society of Automotive Engineers

SM&A Safety Mission & Assurance

SPR John C. Stennis Space Center Procedural Requirement
SSC John C. Stennis Space Center
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SSTD John C. Stennis Space Center Standard
UNS Unified Numbering System
WPS Weld Procedure Specification
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SUBJECT: Procedure for GTAW of 625 Alloy to 300 Series Stainless Steel

80 ATTACHMENTS

WPS/PQR

Attachment 8.1 - QW-482 WPS 8070-0122-WELD

Attachment 8.2 - QW-482 WPS 8070-0122-WELD Figure 1

Attachment 8.3 - QW-483 PQR 1625-304SS, from the 2001 ASME Boiler and Pressure Vessel Code

Certificate of Analysis
Attachment 8.4 - Report No. 341-2 (May 28, 2002)
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Division

SUBJECT: Procedure for GTAW of 625 Alloy to 300 Series Stainless Steel

8.1  QW-482 Suggested format for WPS
(See QW-200.1, Section IX, ASME Boiler and Pressure Vessel Code)

Company Mame Jacobs FOSC Group By: Jacobs FOSC Group R. Myberg
Welding Procedure Specification No. _8070-0122-WELD Date _2/04/2002 Supporting PQR No.(s) _1625-30455
Revision Mo. 1 Date 0542042009
Welding Process(es) GTAW Typels) Manual
{Automabic, Manual, Machine, or Semi-Auto)

JOINTS (QW-402) Details

Joint Design _Single/Double V-Bevel or U-Bevel

Backing (Yes) X (Mo)__ X

See afttached Figure 1

Backing Material (Type) MiA
{Refer to both backing and retainers.)

[ Metal [ Monfusing Metal
O Nenmetallic O Cther

Sketches, Production Drawings, Weld Symbols or Written Description
should show the general arangement of the parts to be welded.
Where applicable, the root spacing and the details of weld groove
may be specfied

(At the option of the Mfigr., sketches may be attached to Bustrate joint
design, weld layers and bead sequence, e.g.. for notch toughness
procedures, for multiple process procedures, etc.)

*BASE METALS (QW-403)

P-Mo. 43 Group No. to P-Mo. g Group No. 1
OR

Specification type and grade

to Specification type and grade
OR

Chem. Analysis and Mech. Prop.

to Chem. Analysis and Mech. Prop.

Thickness Range:

Base Metal: Groove 0.1858" to 2.00" {12.7 to S0.8 mm) Fillet _UMLIMITED

Other

*FILLER METALS (QW-404) Root Pass Fill and Cover Passes

Spec. Mo, (SFA) _ 514 5.14

AWS Mo. (Class) _ERNICrMo-3 ERNICrMo-2

F-No. 43 43

A-No.

Size of Filler Metals _3/32" to 1/8° 3327 10 SI32° (24 -4.0 mm)

Weld Metal

Thickness Range:

Groove D.188°-0.50°(6.4-12. ¥mm) 0.25% to 2.00° (12.7 to S0.8 mm)
Fillet UNLIMITED UNLIMITED

Electrode-Flux (Class) _ N/A MiA

Flux Trade Name MiA MiA

Consumable Insert  W/A MNiA

Other Remove tack welds during pass MNIA

*Each base metal-filler metal combination should be recorded individually.

[TADD) This form (EQ000E) may be obtained from the Order Dept., ASME, 22 Law Drive, Box 2300, Fairfield, N.J O7007-2300
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QW-482 (Back)

WPS No. 8070-0122-WELD Rev. Basic

POSITIONS {QW-405) POSTWELD HEAT TREATMENT (QW-407)
Position(s) of Groove All Temperature Range Mot Required
Welding Progression: Up X Down Time Range MNIA
Position(s) of fillet All
PREHEAT {QW-408) GAS (QW-408)
Preheat Temp. Min. B0°F Percent Compaosition
Interpass Temp. Max. 350°F Gasles) (Mixture) Flow Rate
Preheat Maintenance Mot Reguired Shielding  Argon 599.99% 20-35 CFH
{Continuous or special heating where applicable should be recorded.) Trailing MNIA Mi& Mi&
Backing Argon 09.99% 20-35 CFH
ELECTRICAL CHARACTERISTICS (QW-409)
Current ACorDC _ DC Polarity DCEN (-)
Amps (Range) B0-120 V“elts (Range) _12-16

{Amps and volts range should be recorded for each
electrode size, position, and thickness, etc. This
information may be listed in a tabular form similar to
that shown below.)

Tungsten Electrode Size and type _ 3/32" to 5/32" (2.4 to 4.0 mm)
{Pure Tungsten, 2% Thoriated, etc.)

Mode of Metal Transfer for GMAW _Not Applicable
{Spray arc, short circuiting arc, efe.)

Electrode Wire feed speed range Mot Applicable

TECHNIQUE (QW-410)

String or Weave Bead Either, no more than 4 times weld wire diameter
Orifice or Gas Cup Size 4to 8
Initial and Interpass Cleaning (Brushing, Grinding, etc.) Wipe with a degreaser moistened

clean lint free ragicloth. then brush with virgin S5 brush (not previously used on CS5)1 2" both sides of weld joint
Method of Back Gouging Themal or Mechanical {grind 1/16" {1.6 mm) min. if thermal)

Oscillation MNIA

Contact Tube to Work Distance 1ME" to 37327 (2.0 to 2.4 mm) nominal

Multiple or Single (per side) Multiple

Multiple or Single Electrodes Single

Travel Speed (Range) 5 to 10 inch per minute (127 to 254 mm/min.}

Peening MIA

Other Remove tack welds during root pass. High flow of shielding gas over melten puddle is reguired to

prevent nitrogen absorption from atmosphere. Repairs and weld end prep grinding — use aluminum
oxide grinding wheel not previously used on CS5, then wire brush with S5 brush not previously used on C5.

Filler Metal Current Other (eq.,
Remarks,
Comments, Hot
Wire Addition,
Weld Type Amp. Volt Travel Speed | Technique, Torch
Layer(s) Process Class Dia. Polar. Range Range Range Angle, Etc.)
Root GTAW ERMICrMo-3 | 332118 DCEM(-) 80-120 12-18 210 i.p.m.
{2.4-3.2mm) 127-254
mm/min.}
Fill and GTAW ERNICrMo-3 | 332532 | DCEN(-) 80-120 12-18 210 i.p.m.
Cap {2.4-4.0mm} 127-254
mim/min.}
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82  QW-482 WPS 8070-0122-WELD Figure 1

FIGURE 1. TYPICAL BUTT WELD JOINT DETAILS
(WPS 8070-0122-WELD)
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8.3  QW-483 Suggested format for PQR
(See QW-200.2, Section IX, ASME Boiler and Pressure Vessel Code)
Record Actual Conditions used to Weld Test Coupon.

Company Mame MASA Stennis Space Center
Procedure Qualification Record Mo. 1625-30455 Date _ 9/04/2002
WPS No. 8070-0122-WELD
Welding Process({es) GTAW
Types (Manual, Automatic, Semi-Auto) Manual
JOINTS (QW-402) E .
- o
4 =
.!! o
=2
H
.

Groove Design of Test Coupon
{For combination gualifications, the deposited weld metal thickness shall be reconded for each filler metal or process used.

BASE METALS (QW-403) POSTWELD HEAT TREATMENT (QW-407)
Material Spec. S5B443 to SA240 Temperature  MW/A
Type or Grade _UNS NOGE625 to 304 Time MiA
P-No. _ 43 to P-MNo. 8 Other
Thickness of Test Coupon 1.00° {25.4 mm)
Diameter of Test Coupon WA (plate used)
Other
GAS (QW-408)
Percent Composition
Gas(es) {Mixture) Flow Rates
Shielding  Argon §99.99% 20 to 35 CFH
Trailing Mi& Mi& LA
Backing Argon 99.99% 20 to 35 CFH
FILLER METALS (QW-404) ELECTRICAL CHARACTERISTICS (QW-409)
SFA Specification __5.14 Current DC
AWS Classification EENICrMo-3 Polarity DCEM(-}
Filler Metal F-Mo. 43 Amps. 80-120 Volts 1216
Weld Metal Analysiz A-No. Tungsten Electrode Size 1/8% & 332" (3.2mm & 2 4mm)
Size of Filler Metal _1/8° and 3/32" Other
Other
Weld Metal Thickness 1.00" {25.4mm)
POSITION (QW-405) TECHNIQUE (QW-410)
Position of Groove 1G Travel Speed _ 5 to 10i.p.m. (127 - 25.4 mm/min.)
Weld Progression (Uphill, Downhill) Flat String or Weave Bead _ either
Other O=zcillaticn A
Multipazs or Single Pass (per side) Multiple
Single or Multiple Electrodes Single
PREHEAT (QW-408) Other
Preheat Temp. 60°F minimum
Interpass Temp. 350°F maximum
Other

This form (EQ0007) may be obtained from the Order Dept, ASME, 22 Law Drive, Box 2300, Fairfield, MJ 07007-2300
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QW-483 (Back)

POR No. 1625-30455
Tensile Test (QW-150)

Ultimate Total Ultimate Unit
Load Stress Type of Failure
Specimen Mo. Width Thickness Area Ib. psi & Location
T-1 0.778 1.020 0.794 &8,700 56,524 Base 30455
T-2 0.765 1.015 0.776 66,900 86,211 Base 30455
Guided-Bend Tests (QW-160)
Type and Figure No. Result
Side Bend 5B-1 QW-462.2 180" Satisfactory
Side Bend SB-2 QW-462.2 180° Satisfactory
Side Bend SB-3 QW-462.2 180° Satisfactory
Side Bend SB-4 QW-462.2 180° Satisfactory
Toughness Tests (QW-170)
Specimen MNotch Specimen | TestTemp. Impact Values Drop Weight Break (/M)
No. Location Size Ft. Ibs. % Shear Mils
{mm units)
1 B1 Filler 10x10x55 -325°F 79 100 54
162 Filler 10x10x55 -325°F 73 100 42
1B3 Filler 10x10x55 -325°F 64 100 34
1H1 1625 HAZ 10x10x55 -325°F 575 95 32
1H2 1625 HAZ 10x10x55 -325°F o7 95 21
1H3 1625 HAZ 10x10x55 -325°F 575 95 18
1 H4 30455 HAZ 10x10x55 -325°F 116 100 45
1HS 30455 HAZ 10x10x55 -325°F 141 100 G4
1HE 30455 HAZ 10x10x55 -325°F 150 100 60
Fillet-Weld Test (QW-150)
Result — Satisfactory. Yes No Penetration into Parent Metal: Yes Mo
Macro — Results
Other Tests
Type of Test
Deposit Analysis
Crther
Welder's Mame Douglas Mecaise Clock Mo. 10403 Stamp No. 28
Tests conducted by: Techweld, Inc.; Pascagoula, MS Laboratory Test No. 341-0502-1

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

Manufacturer _ Mississippi Space Services

Date __ 09/04/2002 By R. Myberg

Cretail of record of tests are illustrative only and may be maodified to conform to the type and number of tests required by the Code.)
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8.4  Certificate of Analysis, Report No. 341-2 (May 28, 2002)

PO Box 1600 PASCAGOULA. MS 305658. 1500
OFFICE; 228-762.2890 FAX 222760510

CERTIFICATE OF ANALYSIS
Report No, 3412
Page 1 of 2
Date 52802
Lab No, 34105021
Matenai  Inconel 625 Thickness 1.0 D& — HYID No o
Materlal  Type 304 SS. Thickness  1.0° De — HYID No. —
Process  Glaw Filer Metal — Position —
WPS e Welder e iD —
From Mississippi Space Services PO 32950 Other SWRA
HI255P5302
TestFor  Guded Bend & Tenslon Test Test Date 528802
Machine Modal & Seral No Tus-Oben Universal Tester 431153
Caibration Carifed By Mabile Calbration Sarvica Date 731501
Specilication Followed ASTM E-74 and E-4

THIS CERTIFIGATE MAY NOT BE ALTERED, DELETED FROM, PUBLISHED ANDIOR USED EXGEPT IN FULL

GUIDED BEND TEST

Type Figure No Results

Side Bend SB-1 QW 462.2 1807 Satistactory

Side Bend SB-2 QW 4622 180° Satisfactory

Side Bend SB-3 Qw 452.2 180° Satistactory

Side Bend SB-4 QW 462.2 180° Satistactory

TENSION TEST

Spec. No Yidth {in ) Thickness (in.) Aeea (in?) Load &f Fractura (Ibs.) Tensie Swength {pal) Failura Location
T1 J18 1.020 T 68,700 86,524 Base IM S.S.
T2 765 1.015 J76 56,500 8,211 Base 34 S S,

Wa cenfy that the statoments n the racord ase cortect and that the test samples were prapared and lesling accordance with the requiremonts of
Tectweld PMT Procedure No. 1, ASTM E- and Asime Section 1X, 2001 Edition,

Tost matenals wil be discarded af

Carsfied By ( ZM,; 2 S5
¢

(80Rdays unbess prioe weitien notification s racstved

. TAYLOR )
0411

N

Date y -y

.

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



Stennis SSTD-8070-0122-WELD B

Standard Number Rev.

Effective Date: September 29, 2014

Review Date:  September 29, 2019

Page 20 of 20
Responsible Office: NASA Center Operations Directorate Operations & Maintenance
Division
SUBJECT: Procedure for GTAW of 625 Alloy to 300 Series Stainless Steel
PO Bax 1500 PASCAGOLULA. MS 39568-1000
L OFFICE: 228-762-2090 FAX- 228.766-5210
CERTIFICATE OF ANALYSIS
Report No.  341-2
Page 2 of 2
Date 5/30/02
LabNo. 341-0502-1
Material  Inconel 625 Thickness  1.0" Dua — HIND No. ———
Matarial  Type 34 S.S, Thickness  1.0* Dia —-ee HID No, -
Process  Glaw Filler Mptal e Position e
WFS - Weldar  —w 0 —
From Mississippl Space Services PO 32650 Other SWRe
H3255P5302
Test Foe  Charpy Impact Test Date 53002
Machine Moge! & Sarial No Satac Systams (Baldwin) SI-1-C No. 12680
Calbraticn Cartified By Nat'l Instiute of Sids and Tech Date 42602
Speciicaton Fodowed ASTM E-23 Figurz 1 Typz A
Orierttation ol Spacimens [C] Transverse B Longitudina! Siza 10mm X 10mm X 55mm
CHARPY IMPACT TEST RESULTS
Specimen  Notch Locaton Notch Type Test Impact Values % Shear Mil Lateral Exp Jovlas
No Tempesature (it los)
181 v 325°F 79 100 54 —_
1B2 Base v 325°F 73 100 42 —
1B3 v 3252F B4 00 3 —_
1H1 Haz v J25%F 57.5 ] 32 —_—
1H2 Inconel 625 v -325*F 57 %5 21 e
1H3 v 325°%F 57.5 % 18 —_
1H4 Haz v -325%F 116 100 45 vee
145 Type 304 S.S, v -J25°%F 141 100 &4 —_
1HE ) 325%F 150 100 60 o

We cenify that the statements in this rocord are comect and that the test samples were propared and testing accordance with the requirements ol
Techwekd PMT Procadure No, 1, ASTM E-23 and Asme Section 1X, 2001 Edition
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