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SUBJECT: ASME Procedure for Welding Nitronic 40 Stainless Steel Alloy to Austenitic Stainless Steel

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 Nitronic 40 Stainless Steel Alloy to 300
Series Austenitic Stainless Steel at SSC.

2.0 APPLICABILITY

This SSTD applies to all contractor and subcontractor personnel involved with the welding of
Nitronic 40 to Austenitic 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 IX, Welding and Brazing Qualifications

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 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 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

ASTM A368, Standard Specification for Stainless Steel Wire Strand
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ASTM A376, Standard Specification for Seamless Austenitic Steel Pipe for High Temperature
Central Station 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

ASTM A554, Standard Specification for Welded Stainless Steel Mechanical Tubing

ASTM AS580, 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 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 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

AWS Welding Handbook

MIL-S-23196, Steel Plate, Corrosion Resistant, Austenitic (UNS S30400, UNS S30403, S31600
S$34700, and S34800)

SPR 1440.1, SSC Records Management Program Requirements

SPR 8715.1, Safety and Health Program Requirements

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

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

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

a. Users of this SSTD shall comply with its requirements, ensure use of the correct version
of this Standard and the documents it references, and inform the appropriate organization
of needed changes in accordance with SSC Standard 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 Standard 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 S21900, S21903, and S21904
(Nitronic 40) base metals that meet one or more of the following specifications:

AMS 5561, 5562, 5595, 5656
ASTM A182, A269, A276, A312, A314, A336, A473, A479, A666, A813, A814
ASME SA-182, SA-312, SA-336, SA-412, SA-479, SA-813.

b. The 300 series austenitic stainless steel to be welded shall meet one or more of the
following specifications:

AMS 5501, 5511, 5513, 5560, 5563, 5564, 5565, 5566, 5567, 5639, 5647, 5697, 7228,
7243

ASME 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

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, AT778
SAE J405

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 NASA SSC Center Operations Directorate Project
Management Division, the NASA SSC Engineering and Test Directorate (E&TD), and
the NASA SSC Safety and Mission Assurance (S&MA) Office.

d. The attached Procedure Qualification Records (PQR), No. 34-N40-304SS/GTAW is the
PQR for the original qualification of WPS qualification in this standard. When
performing new qualifications, a new PQR should be filled out showing all pertinent data
and results of the weld procedure qualification.
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€. The minimum service temperature for weldments produced under a WPS shall not be
lower than the minimum test temperature of toughness tests (per QW-170) shown on the
PQR or PQRs corresponding to the respective WPS.

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.

h. All procedures shall be performed in compliance with applicable requirements in SPR
8715.1, SSC Safety and Health Program Requirements. 1f ever there is a conflict between
this standard and the SPR, the SPR shall superseded this standard.

6.0 RECORDS AND FORMS

Records and forms required by the procedures of this standard 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 together with the original, signed hardcopy of this SSTD.

7.0 ACRONYMS AND ABBREVIATIONS

AMS Alpha Magnetic Spectrometer

ASME American Society of Mechanical Engineers
ASTM American Society for Testing and Materials
E&TD Engineering & Test Directorate

GTAW Gas Tungsten Arc Welding

MIL Military

NASA National Aeronautics and Space Administration
PQR Procedure Qualification Record

S&MA Safety & Mission Assurance

SSC John C. Stennis Space Center

SSTD John C. Stennis Space Center Standard
SPR Stennis Procedural Requirements

WPQ Welder Performance Qualification

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

QW-483 SUGGESTED FORMAT FOR WELDING PROCEDURE QUALIFICATION RECORD (PQR)

{See QW-201.2, Section IX, ASME Boiler and Pressure Vessel Code)
Recond Actual Conditions Used to Weld Test Coupon

Metal_2.4mm (3/327) - 4 Omm (632" Other,

Company Name Johnson Contrels Werd Services ine.
Procedure Quatification Record No 34-N40-304581625 Date 52200
WPS No . 34.050/N40-J048S/1825
Weilgding Process(es) GTAW
Types (Manual, Automatic, Semi-Auto) Manual
JOINTS (QW-402)
i
}é
T TR
e “_}f A \ reng §
; ) f .,\.»\ 304 3y i
i T (1357 **1 bty 10 33 g
wie {o0na” T 00
BASE METALS (QIM403) POSTWELD HEAT TREATMENT (QW-407)
MaterialSpee. NS 21 1o UNS 3040 Temperature NOT APPLICABLE
Type or Grade Nitronic 40 {XM-11}1c Type 304 8/5 Time
P, 8 ta P-ho 8 Other,
Thickness of Test Coupon _34 Bmm (1.37") minimum fo 37 Omem
Diameter of Test Coupon__ 323 9mm (12.75")
Other GAS {QW-408)
Percent Composition
Gasfes) (Mixture)  FiowRate
Shielding ARGON 99.99% 0.566m/h (201035 CFH)
and Backing
FILLER METALS (QW-4D4) Tratling NA
SFA Specification 514
AWS Classification ERNiCrMo-3 ELECTRICAL CHARACTERISTICS(QW-409)
Metal F-No. 43 Weld Metal Current 2¢
Analysis A-No. Szeof Filer Polarity DCEN {-}

Armps 60 - 140 volts 1220
Turigsten Electroda Size_ 24mm (339"

Weld Progression (Uphift, Downhili} UPHILL

Deposited Weid Melal Other
POSITION (QW-405) TECHNIQUE {QW.41D}
Position of Groove 6G TravelSpeed 127 - 203mmmin _ (6-8 ipm)

Cther

PREMEAT {QW-408)

Preheat Temp. 60°F Minimum
Interpass Temp, 325" F Maximum
Other

String or Weave Bead String Bead (3 times weid wire diameter)
Oscilfation Not Applicable

Multipass or Single Pass {per side) Multiple

Single or Multiple Elsctrodes_Single
Other
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QW-483 (Back)
Tensile Test (QW-150)
Ultimate Ultimata Charactar of
Specimen Diamneter Area Total Load Un#t Stress Failwe &
No. in, 8y, i it psi Location

T 1C (Cag) D.505 0.2003 18.200 96.000 Base

T 1R {Root} 0.503 0.1887 17.900 89,800 Base

T2C (Cap) 0.500 0.1963 18,400 93, 7¢D Base

T2R {Root) 0.503 01987 19,800 98,500 Base

Gulded Bend Tests (QW-160)
Type and Figure No, Result
SIDE BEND Qw4622 1 Satisfactory
SIDE BEND Owaes22 2 Satisfactory
SiDE BEND QwWaB22 3 Satisfactory
SIDE BEND Qw4622 4 Satisfactory
Toughness Tests (QW-170)
Specimen Notch Notch Yest impact Lateral Exp. Drop Weight
Neo. Location Type Temp. Values % Shear Mils Break No Break
C8i02.3 - weld 1 Cap Weld Charpy V -320°F 72 fi-dbs 75 59
08i02.3 - weld Z Cap Vield Charpy V ~320°F 88 1-ibs a5 75
08I02.3 - woid 3 Cap Waid Charpy V -320°F 82 #-lbs 0 56
08I0Z.3 - weid 1 Root Weld Charpy V -320°F 47 f1-ibs 40 42
08102.3 - waid 2 Root WWeid Charpy v -320°F 48 fi-ihs 40 7
08102 .3 - waild 3 Root Waeid Charpy vV ~320°F 47 fi-ivs 40 44
08102 3 - HAZ 1 N4O HAZ Charpy V -320°F Invalid Test
08101.3 - HAZ 2 N4D HAZ Charpy V -320°F invalid Test
08I02.3 - HAZ 3 N&O HAZ Charpy V -320°F Invalid Test
08102.3 - HAZ 1 30488 | BAZ Charpy V -320°F 123 f-lbs 90 70
08102.3 - HAZ 2 30488 | HAZ Charpy V -320°F 88 fi-lbs 85 53
08i02.3 - HAZ 3 30485 | HAZ Charpy V -320°F 128 fi-lbs a5 67
FILLET WELD TEST (QW-180)
Result - Satistactory, Penedration into Parent Metal
Yes, No Yes, No
Type and Character of Failre Macro-Results
Welder's Name Mark Corr Clock No.__ 2384 Stamp No.__ 34
Tests conducted by: Malerials Technology, Inc.  Laboratory Test No._80702; P.O. No. L-R2004 78377

por_ASME Section IX and ASTM A 370

We cerlify that the staternents in this record are comect and that the test weids were prepared, welded and tested in accordance with
the requirements of Saction IX of the ASME Code,

Signed_Johnson Controls World Services
Manufacturer) - gj
Date 5722199 . By Z@a L

RELEASED - Printed documents may be obsolete; validate prior to use.
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Responsible Office: NASA SSC Center Operations Directorate

SUBJECT: ASME Procedure for Welding Nitronic 40 Stainless Steel Alloy to Austenitic Stainless Steel

QW-433 (Back)
Tensile Test (QW-150)
Uitimate Ultimate Character of
Specimen Diameter Area Total Load Unit Stress Failure &
No. . Q. n. th. psi Location
Guided Bend Tests (QW-180)
Type and Figure No. Result
SIDE BEND QWA4822 1 Test Not Performed
SIDE BEND Qw422 2 Test Not Performed
SiDE BEND QWaB22 3 Test Not Performed
SIDE BEND Qw4822 4 Text Nat Performed
Toughness Teats (QW-170}
Specimen Notch Notch Test impact Lateral  Exp. Drop  Weight
No. Location Type Temp. values | o Shear Mils Break | No Bresk

08102 .3 - HAZ 1 N4D HAZ Charpy V -320°F 44 5 f.ibs N/A 25

08101.3- HAZ 2 N4Q HAZ Charpy V “320°F 40.0 ft-lbs NiA 25

08102 3 - HAZ 3 N4D HAZ Chaipy V ~J20°F 40.0 fi-lbs NiA 21

FILLET WELD TEST (QW.180)
Result - Satisfaciory Penetration into Parent Metal
Yes, No Yes, NoO
Type and Character of Failure Macro-Results

Welder's Name Mark Cor Clock No.__ 2384 Stamp No.__ 34

Tests conducted by._Scientific Testing Laboratoies __Laboratory Test No._00522; Project No_16252
per._ASME Section 1X and ASTM E 23

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

Signed_Johnson Contry ha. nc.
{Manufacturer) -
Date__ 622/89 8y /122 Ll

RELEASED - Printed documents may be obsolete; validate prior to use.
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SUBJECT: ASME Procedure for Welding Nitronic 40 Stainless Steel Alloy to Austenitic Stainless Steel

ATTACHMENT C: SUGGESTED FORMAT FOR MANUFACTURING RECORD OF
WELDER OR WELDING OPERATOR QUALIFICATION TESTS (WPQ)

QW—434 SUGGESTED FORMAT FOR MANUFACTURING RECORD OF WELDER OR
WELDING OPERATOR QUALIFICATION TESTS (WPQ)
{Sea QW-301, Section iX, ASME Boiler and Pressure Vessel Code)

Wordor Narma — Mark Com Check Voo 338 Stamp No.___34 y
Using WPS Na. 34-9.,":’#!%0—3@455[1 Rev. Basg Date 5/22/99

the above wekler is qua§§ed for the following ranges
Record Actuol Vaolues

Yorable Used In Qualicotion Guaiitication Range

Process GTAW GTAW
Process Type GTAW GTAW
Backing (metal.weigmetal fux et (OW-402) NiA iR
Matedal Spec. (QW-403) “UNS 71004 1o UNS 30400 TTUNS 77504 o UNG 30400
Thickness

Groove 1.370" to 1.460° 0.128" to 2920

Fillet WA Qa8 to 29007
Piampter

Groove 1275 0.8 2875 and larger

Filet NIA 2815 and anger
Filier Motal (GW-404)

Spec. Na AWS (SFA}5 4 SFA 514

Class ERNCMa-3 ERNCAD.

F-No. 43 &3
Deposited Weld Metal Thicknass

Groove,, X Fillet X 1370% 10 1.460" €625 t0 2920
Fostion (QW-408) 8G G

Weld Prograssion Upward Upward
Gas Type (OW-408) B 5a% Argon 59.95% Argon
Backing Gas (OW-408) _ D8 99% Argon B Argon 59% Argon
Electricai Characienstics IGW-409)

Currant S0-140 armps 0 - 140 Amps

Polarity DCEN () DCEN 1+

Guided Berxi Test Rosulls GW-462.2(a), WQ-462.3(a). WQ-462.3{b}
Type and Fig No. Result
de Band. Speckmen UBIDZ 3-51 Sabsfactory
Sige Band, Specmen DBI02.3-54 _ “Saisfaciony
Side Bend, Specenen 082,554 Sahsfactory
Side Band, Specimen DBILZ 3-54 Satsfclety
rodiagraphic Test Resulls {QW- 304 & QW-305)
for alemative quaification of groove weids by radiography

Radisgraphic Results _Accent

Fillet Weld Yett Results [See QW -462.4(0), QW-442.4(0))
Fraciure Test (Descnibe the location, natuse and size of any crack of tesrng of the specimen)

Length and Fercent of Defects %

Macrg Test—Fusion

Appearance-Filet 5ze (leg) in. X in Cmvexsty 0. or Cﬂncavty i,
Test Conducted By_Inspection Specialgls inc. ____ Laboratory-TestNo._30622 ProectNo. 16252 ..

We certfy that the stalements in this record are coffect and that the est wekls wars prepared. weldes and tested ir 3oCortance with the requirements of

Section IX of the ASME Coge.
Organ Jehnson Controls World Services -

Date_ 52298 By " A

{Detat of recard of tests are ilstrative only and may be modified to confor 1o the type and nuriber of nﬁwmd by the: Code.}
NOTE: Any essential variables in addition to those above shall be econded.

{12788) . This fotre {EODCOB) may De oblained from the Quoer Dedt. ASME, 345 €. 47 51, New Yore NY, 10017

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




