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1.0 PURPOSE 

 

This John C. Stennis Space Center (SSC) standard (SSTD) outlines the qualified Gas Tungsten 

Arc Welding (GTAW) procedure for use in welding Monel Alloy to Stainless Steel at SSC. 

 

2.0 APPLICABILITY  

 

This SSTD applies to all contractor and subcontractor personnel involved with the welding of 

Monel Alloy to Stainless Steel at SSC. 

 

3.0 REFERENCES 

 

All references are assumed to be the latest version unless otherwise indicated. 

 

ASME Boiler and Pressure Vessel Codes, Section II, Materials 

ASME Boiler and Pressure Vessel Codes, Section IX, Welding, Brazing and Fusing Procedures 

ASTM A167, Standard Specification for Stainless and Heat-Resisting Chromium-Nickel Steel 

Plate, Sheet, and Strip 

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 A313, Standard Specification for Stainless Steel Spring Wire 

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

ASTM A320, Standard Specification for Alloy-Steel and Stainless Steel Bolting for Low- 

Temperature Service 

ASTM A336, Standard Specification for Alloy Steel Forgings for Pressure and High- 

Temperature Parts 

ASTM A358, Standard Specification for Electric-Fusion-Welded Austenitic Chromium-Nickel 

Stainless Steel Pipe for High-Temperature Service and General Applications 
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ASTM A368, Standard Specification for Stainless Steel Wire Strand 

ASTM A376, Standard Specification for Seamless Austenitic Steel Pipe for High-Temperature 

Service 

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 A473, Standard Specification for Stainless Steel Forgings 

ASTM A478, Standard Specification for Chromium-Nickel Stainless Steel Weaving and Knitting 

Wire 

ASTM A479, Standard Specification for Stainless Steel Bars and Shapes for Use in Boilers and 

Other Pressure Vessels  

ASTM A492, Standard Specification for Stainless Steel Rope Wire 

ASTM A493, Standard Specification for Stainless Steel Wire and Wire Rods for Cold Heading 

and Cold Forging 

ASTM A511, Standard Specification for Seamless Stainless Steel Mechanical Tubing and 

Hollow Bar 

ASTM A554, Standard Specification for Welded Stainless Steel Mechanical Tubing 

ASTM A580, Standard Specification for Stainless Steel Wire 

ASTM A632, Standard Specification for Seamless and Welded Austenitic Stainless Steel Tubing 

(Small Diameter) for General Service 

ASTM A666, 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 A774, Standard Specification for As-Welded Wrought Austenitic Stainless Steel Fittings 

for General Corrosive Service at Low and Moderate Temperatures 

ASTM A778, 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 A814, Standard Specification for Cold-Worked Welded Austenitic Stainless Steel Pipe 

ASTM B127, Standard Specification for Nickel-Copper Alloy (UNS N04400) Plate, Sheet, and 

Strip 

ASTM B163, Standard Specification for Seamless Nickel and Nickel Alloy Condenser and Heat- 

Exchanger Tubes 

ASTM B164, Standard Specification for Nickel-Copper Alloy Rod, Bar, and Wire 

ASTM B165, Standard Specification for Nickel-Copper Alloy (UNS N04400) Seamless Pipe and 

Tube 

ASTM B366, Standard Specification for Factory-Made Wrought Nickel and Nickel Alloy 

Fittings 
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ASTM B564, Standard Specification for Nickel Alloy Forgings 

ASTM B725, Standard Specification for Welded Nickel (UNS N02200/UNS N02201) and Nickel 

Copper Alloy (UNS N04400) Pipe 

ASTM B730, Standard Specification for Welded Nickel (UNS N02200/UNS N02201) and Nickel 

Copper Alloy (UNS N04400) Tube 

ASTM F96, Standard Specification for Electronic Grade Alloys of Copper and Nickel in 

Wrought Forms 

AWS Welding Handbook 

FED QQ-N-281, Federal Specification: Nickel-Copper Alloy Bar, Rod, Plate, Sheet, Strip, Wire, 

Forgings, and Structural and Special Shaped Sections 

MIL-N-24106, Nickel Copper Alloy Bars, Rods, and Forgings 

MIL-S-23195, Steel Bars and Forgings Corrosion Resistant 

MIL-S-23196, Steel Plate, Corrosion Resistant, Austenitic (UNS S30400, S30403, S31600, 

S34700, and S34800) 
MIL-T-1368, Tube and Pipe, Nickel-Copper Alloy, Seamless and Welded 

MIL-T-23520, Tube and Pipe, Nickel-Copper Alloy, Seamless, Air Melted 

SAE J405, Chemical Compositions of SAE Wrought Stainless Steels 

SPR 1440.1, SSC Records Management Program Requirements 

SPR 8715.1, Safety and Health Program Requirements 

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

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

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

4.0 RESPONSIBILITIES 
 

a. Users of this SSTD shall comply with its requirements, ensure use of the correct version 

of this SSTD and the documents it references, and inform the appropriate organization of 

needed changes in accordance with SSTD-8070-0005-CONFIG. 
 

b. 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. This procedure shall be used for welding any UNS N04400 base metal (Monel 400) 

meeting one or more of the following specifications: 

 

AMS 4544, 4574, 4575, 4675, 4730, 4731 
 

ASME SB127, SB163, SB164, SB165, SB564 
 

ASTM B127, B163, B164, B165, B366, B564, B725, B730 
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FED QQ-N-281 
 

MIL-N-24106, MIL-5-1368, MIL-5-23520 

 

b. The stainless steel to be welded shall meet one or more of the following specifications: 

 

AISI 340L, 304, 316L, 316, 317L, 317, 321, 347, 348, XM-15, XM-21 
 

AMS 5501, 5511, 5513, 5560, 5563, 5564, 5565, 5566, 5567, 5639, 5647, 5697, 7228, 

7245 
 

ASME SA-182, SA-213, SA-240, SA-249, SA-312, SA-320, SA-336, SA-351, SA-358, 

SA-376, SA-403, SA-409, SA-430, SA-451, SA-479, SA-688 
 

ASTM A167, A182, A213, A240, A249, A269, A270, A271, A276, A312, A313, A314, 

A320, A336, A358, A368, A376, A403, A409, A430, A473, A478, A479, A492, A493, 

A511, A554, A580, A632, A666, A688, A793, A813, A814, A851, A774, A778  
 

SAE J405 
 

UNS S30400, S30403, S30452, S31600, S31603, S31700, S31703, S32100, S34700, 

S34800, S38100 

  

c. 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 

approved prior to use by the National Aeronautics and Space Administration (NASA) 

SSC Center Operations Directorate Facilities Engineering Test Complex Support, the 

NASA SSC Engineering and Test Directorate (E&TD), the NASA SSC Safety and 

Mission Assurance (S&MA) Office, and in accordance with ASME Boiler and Pressure 

Vessel Codes, Section IX, requirements.. 

 

d. The attached Procedure Qualification Records (PQR), No. 34-041 Monel/Steel/GTAW,  

is  the PQR for the original qualification of this WPS. When performing new 

qualifications, a new PQR should be filled out showing all pertinent data and results of 

the weld procedure qualification. 

 

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

Welders and Welding Procedures. 
 

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

Classes of Welding Inspection. 
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h. All procedures shall be performed in compliance with applicable requirements in SPR 

8715.1, SSC Safety and Health Program Requirements. If ever there is a conflict between 

this SSTD and the Stennis Procedural Requirement (SPR), the SPR shall superseded this 

SSTD. 

 

6.0 RECORDS AND FORMS 

 

Records and forms required by the procedures of this SSTD shall be maintained in accordance 

with SPR 1440.1. All records and forms are assumed to be the latest edition unless otherwise 

indicated. 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. 

 

The original, signed WPSs and PQRs (copies of which are provided in Attachments A and B of 

this SSTD) shall be maintained in CEF. 

 

7.0  ACRONYMS AND ABBREVIATIONS 

 

AISI   American Iron and Steel Institute 

AMS   Alpha Magnetic Spectrometer 

ASME   American Society of Mechanical Engineers 

ASTM   American Society for Testing and Materials 

AWS   American Welding Society 

E&TD   Engineering & Test Directorate 

FED   Federal 

GTAW  Gas Tungsten Arc Welding  

MIL   Military 

NASA   National Aeronautics and Space Administration 

PQR   Procedure Qualification Record 

S&MA   Safety & Mission Assurance 

SAE   Society of Automotive Engineers 

SSC   John C. Stennis Space Center 

SSTD   John C. Stennis Space Center Standard 

SPR   Stennis Procedural Requirements 

UNS   Unified Numbering System 

WPS   Weld Procedure Specifications 
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ATTACHMENT A: WELDING PROCEDURE SPECIFICATIONS (WPS) 
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ATTACHMENT B: WELDING PROCEDURE QUALIFICATION RECORD (PQR) 
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