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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 Nitronic 40 at SSC.

2.0 APPLICABILITY

This SSTD applies to all contractor and subcontractor personnel involved with the welding of
Nitronic 40 at SSC.

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

AMS 5561, Steel, Corrosion and Heat-Resistant, Welded and Drawn or Seamless and Drawn
Tubing, 9.0Mn — 20Cr — 6.5Ni — 0.28N, High-Pressure Hydraulic

AMS 5562, Steel, Corrosion and Heat Resistant, Seamless Tubing, 9.0Mn — 20Cr — 6.5Ni —
0.28N, Solution Heat Treated

AMS 5595, Steel, Corrosion Resistant Sheet, Strip, and Plate, 9.0Mn — 20Cr — 6.5Ni — 0.28N
Solution Heat Treated

AMS 5656, Steel, Corrosion Resistant, Bars, Wire, Forgings, Extrusions, and Rings, 9.0Mn —
20Cr — 6.5Ni — 0.27N, Solution Heat Treated

ASME Boiler and Pressure Vessel Code, Section Il, Materials

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

Qualifications

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

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

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

ASTM A473, Standard Specification for Stainless Steel Forgings

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

ASTM A580, Standard Specification for Stainless Steel Wire
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ASTM A666, Standard Specification for Annealed or Cold Worked Austenitic Stainless Steel
Sheet, Strip, Plate, and Flat Bar

ASTM AB813, Standard Specification for Single- or Double-Welded Austenitic Stainless Steel
Pipe

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

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

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

AWS Welding Handbook, American Welding Society Welding Handbook

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, Standard for 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 standard 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 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 Nitronic 40 stainless steel alloy (UNS
S21900, S21903, and S21904) to one or more of the following:

1. AMS 5561, 5562, 5595, 5656

2. ASME SA-182, SA-240, SA-312, SA-479, SA-666, SA-813, SA-814, and
SA-965

3. ASTM A182, A240, A269, A276, A312, A314, A336, A473, A479, A580, A666,
A813, A814, A943, A965, and A988.
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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
approved prior to use by the National Aeronautics and Space Administration (NASA)
SSC Center Operations Directorate Project Management Division (PMD), the NASA
SSC Engineering and Test Directorate (E&TD), and the NASA SSC Safety and Mission
Assurance (S&MA) Office.

C. The attached Procedure Qualification Records (PQR), No. 34-Nitronic 40/GTAW, No.
34-Nitronic 40/GTAW/1625, and No. 34-Nitronic 40/GTAW/1625/2, are PQRs for the
original qualification of WPSs 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.

d. The minimum service temperature for weldments produced under a WPS shall not be
lower than the minimum test temperature of toughness tests (per QA-170) shown on the
PQR or PQRs corresponding to the respective WPS.

e. X-ray prints, test results and reports, and dye penetrant test reports must be traceable to
individual welds.

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

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

g. All procedures shall be performed in compliance with applicable requirements in SPR
8715.1. If there is a conflict between this standard and the SPR, the SPR shall supersede
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 Central Engineering Files (CEF) together with the original,
signed hardcopy of this SSTD.
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7.0 ACRONYMS AND ABBREVIATIONS

AMS
ASME
ASTM
AWS
CEF
E&TD
GTAW
MIL
NASA
PMD
PQR
S&MA
SsC
SSTD
SPR
WPQ
WPS

Alpha Magnetic Spectrometer

American Society of Mechanical Engineers
American Society for Testing and Materials
American Welding Society

Central Engineering Files

Engineering & Test Directorate

Gas Tungsten Arc Welding

Military

National Aeronautics and Space Administration
Project Management Division

Procedure Qualification Record

Safety & Mission Assurance

John C. Stennis Space Center

John C. Stennis Space Center Standard
Stennis Procedural Requirements

Welder Performance Qualification

Weld Procedure Specifications
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ATTACHMENT A:
WELDING PROCEDURE SPECIFICATIONS (WPS) Nit

ronic 40/GTAW

QW-482 SUGGESTED FORMAT FOR WELDING PROCEDURE SPECIFICATIONS (WPS)
(See QW-200.1, Section IX, ASME Boiler and Pressure Vessel Code)

Company Name NASA, JOHN C. STENNIS SPACE CENTER By Larry deCuay, P.E R
Welding Precedure Specification No, 34-045/GTAW Date TiTHEE Supparting POR Nodg) _ 34-Nitranic 40GTAW
Ravision No. 8 Data daz72013
Wielding Processies) GTAW Typels) Manual
Watomare, Maneel, Mach e, or Sow i Asisnanich
JOINTS (OW-4021 Details
Joint Degign Singe JGmave. Sinde V.Oreave Figure ! shows typicsl groove detal examples
oot Spacing
Backing: Yos Na B
Backing Material (Type) None
1Refes 1o both hecking snd eaaners
DMuu! [[] Nonfusing Matal

[CJnonmesatic "] Other
Skelches, Production Drawings, Weld Symbols, or Written Description
should show the general arrangement of the parts to be welded. Whera
applicabla, the datails of welkd groove may be specifisd.

A1 tha option of tha manufacturar, sketches may be atached to (llustrate
pint design, weld |ayers, and bead aequence {e.g., for notch toughness

procadures, for multiple process procedures, otc.)]

*HASE METALS {QW-1203)
]

P-No. Group No.

3 to P-No.

Growp No, — 2

OR
Specsfication and typaigrade or UNS Numbe:

UNS 521904, §21503. S219500

to Spedification and type/grade or UNS Number
OR

UNS $21904, 521503, $21900

Chem. Analysis and Mach. Prop, Not Required

to Cham, Analysis snd Mech. Prop. - S Not Required

Thecknass Range:
Base Meatal. Groove . 4+8mm (0.188") %o 50.8mm (27) Fillst Same as Groove ranpe
Maximum Pass Thickness = 7/, Inch (13 mm) ‘YM)D o[

Other Pipe Dia. Range: Groove, 73mm (2 8757 and larpar: Filiet, same as Groowa range. No pess greater than 12 7enen {1/27) thick

'FILLEA METALS |QW-404)

1

2
A 55 or ASTM ASSI TPXA1Y

Spac. Mo, ISFA) — _SFAST er ASTM ASS0 TPXN-11

AWS Na. {Class| ERZIg0r TRXM 11 ER 21001 TP XM-17
F-No. B f

A-No —

Size of Filler Matal

amm (&754°) 3 2nm (1)

Fibar Matal Product Form

2 (564" -3 20 (1787)

Supplernantal Fitler Matal

Congumable Insart —
Othas

Weld Metsl
Thk::\ess Range 1.5mm (0.062°) 10 3.2mm (D 12%") 2.4mm (0 0S4°}-50 8 (27)
ro0va
Filbet T8mm (062°)-2 4mm { 128) 2.4mm { 064" 40 8 (2

Elactrode-Flux (Class? NIA BUA

Flux Type NA NA.

Flux Trade Name VA WA
A NA

AT;G”M“ : ;fl'l’ 7)0“;* Qg f00! pass

Tac k walds remaved duning 2001 pass.

*Each base matwel-fllar metal combination should be recarded individually.
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QW-482 {Back)
WPS No. 34-045 Rev. B
POSITIONS iQW-405) POSTWELD HEAT TREATMENT |CW-a07|
Positian|s) of Groove ALL Tamparature Range NA
Welding Progression: Up X Down X Time Ranga Ni&
Pogtionis) of Falat ALL e | Oner
Other
GAS (QwW.a08)
FREHEAT (QW 209} Percent Compasition
Preneat Temperature, Minimum 89F Gasles) (Mixtura) Flow Rate
Interpass Temperature, Maximim 325 ¥
Praneat Maointensnce A Shielding Agon B9.99% 2035
Othur Trailing —None Noae Nona
(Continuois of speclal haating, whese applicabla, shoult be recorded) | Backing __Agon = 9998% 2036
Othar
ELECTRICAL CHARACTERISTICS (OW-408|
- Other
Filler Metal {0.g.. Ramarks, Com
Currant Wire Foed | Enargy or Travel ments, Hot Wire
Wkl Ctagsifi- Type and Amps Spaed Pawer Volts Speed | Additon, Techrique,
Pagsies! | Process cation Diametor | Polarity |Ranga) IRangs) | (Rangs) | {Range) (Rangsl Toreh Angle, tc.)
Root Pass Graw 16032 | DCEN() v0-120 Gowmisac to 12-20 1272-203mm 58 ipm Travel Speec
& naxt twd ER2190¢ mm gammisec Arnin
passes ASTA
ASR0 16mm-3.2 | DCENY) 80-120 | Brwmivesto 1220 | 127.20amm | 5-Bipm Travel Speed
i GrAW TPX-11 mm E&MMisoC Jmin
16mm-3.2 | DCEN() 60120 | Grenvsocto 1220 127-203mm 68 pm Travel Speed
Cup STAW mm IXrmisec imin
Amps and volls, or powsr or engrgy range, should be recorded for sach ol de size, p . and thick ate.

oo

Pulsing Corent

Tungsten Electrode Size and Type

Heat Input (max:)
2 O (53847) to 3.2mm (1/8") Thoriated EWTH-2

Mode of Metal Transfer far GMAW (FCAW)

1Pyre Turgsien, 3% Thotigies, o >
NA

Other

150ray 21, Shon Chrealing A, ax)

TECHNIQUE (QW-410}

String Bead, no more than 3 imes weld wire diameter

Stnng or Weave Baad
Orifice, Nozzle, or Gas Cup Size

408

Wipe with a solvert moistersc clean int-free rag. beash with vrgin SS brush

Initial and Interpass Claaning {Brushing, Grinding, etc.)

2° noth sidos weld jont, use ocly brushes and grrding wheels nok used on carborn sk whan base ey kaing Deuslad of Graund (s Steniass or soecis alioy

Method of Back Gouging Therma e Machanical Il required (Gand 1.6mm {17167 I Seemar)
Oscillats Datlation n S360 with 146 I0Cedws

Contact Tube to Wark Di 1 Bewm {11187

Multipie or Single Pags (Per Side) Mulipis

Multip'e or Single Electrodes Singe

Electrede Spacing

Peening Pagnng not uwed with this procadune

atmosphare

Other Repar: Grind fofcwed by brushing with 55 brush not previcusly uzec on carbon steel, Tack weltls tomoved durng rvo:m For grnding, V58 | umnum
owde grivding wheel oot previously ussd on carban sheel. Hign fiow of shiciing pas fow over moaen puddio i ntrogen ab

from
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WPS NUMBER 34-045/GTAW Rev. B

FIGURE =~ 1

ALL DIMENSIONT TN INC

%0 10 # = FEATHERED Eln

\ CHAMFER W/
1 K/

i I
|
¢ 'Jﬁgﬂla lr-
| | |
Q 1..-7'.:!_:'.‘5}('

V=BEVEL: FOR 0188 TO 1.0 INCH WALL THICKNESS

— CHAMPER W/
0125 R

(TYP. BOTH SIOES)
— FEATHERED EDGE
/ (ROTH SINFS)

15 DEG-T
Vi
|

. -

1
0,50 T0 2.00 L
\
II

!
" NSIDE WELD
BEAD

J-BEVEL; FOR 0.5 TO 2.0 INCH WALL THICKNESS

TYPICAL BUTT WELD JOINT DETAILS
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ATTACHMENT B:

PROCEDURE QUALIFICATION RECORD (PQR) NITRONIC 40/GTAW

Company Name Johnson Controls World Services Inc.

QW-483 SUGGESTED FORMAT FOR WELDING PROCEDURE QUALIFICATION RECORD (PQR)
(See QW-201.2, Section IX, ASME Boiler and Pressure Vessel Code)
Record Actual Conditions Used to Weld Test Coupon

i
254mm (1.007) o

Procedure Qualification Record No, 34-Nitronic40/ GTAW Rev. A Date 5/22/99
WPS No 34-045GTAW _Rev. A
Welding Processies), GTAW
Types (Manual, Automatic, Semi-Auto) Manual
JOINTS (QW-402) -35 TD 40 DEG

wri%w:: -
| | % NITRONIC
I lk N 40 'i‘
3Imm (g. 1257} jp—i}rnm 10 22mm '
MAY {(0.094" T 57257
BASE METALS (QW-403) POSTWELD HEAT TREATMENT (QW-407)
Material Spec. UNS 21904 to UNS 21904 Temperature NOT APPLICABLE
Type or Grade, Nitronic 40 to Nitronic 40 (XM-11to XM-11) . Time
P-No. 8 to P-No. 8 Other,
Thickness of Test Coupon 0,861"10 1.070"
Diameter of Test Coupon 100mm nominal {104mm or 4.500"0.D.)
Other GAS (QW-408)
Percent Compaosition
Gasfes) (Mixture) Flow Rate

Shielging ARGON  99.99% 0.566m’/h (20to 35 CFH)
and Backing

FILLER METALS (QW-404)

SFA Specification 5.9 or ASTM A580

AWS Classification ER 219 Filleror Type XM-11 wire
Metal F-No. 8 Weld Metal
Analysis A-No. Size of Filler

Metal_2.3mm (3/32") & 3.1mm {1/8") Other

Traling N/ A

ELECTRICALCHARACTERISTICS (QW-409)
Current DC

Polarity DCEN (-)

Amps.___ 60 -120 volts__ 12 - 20
TungstenElectrode Size_ 2.4mm__ ( 3/32")

Deposited Weld Metal Other.
POSITION (QW-405) TECHNIQUE (QW-410)
Position of Groove, 6G Travel Speed 127 - 203mm/min__ (5-8 ip.m.)
Weld Progression (Uphill, Downhill) UPHILL String or Weave Bead String Bead (3 times weld wire diameter}
Other Osdillation Not Applicable
Multipassor Single Pass (per side) Multiple
PREHEAT (QW-408) Single or Multiple Flectrodes _Single
Preheat Temp. 80° F_Mininum Other
Interpass Temp. 325° F Maximum
Other
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QW-483 (Back)
Tensile Test (QW-150)
Specimen Wit Thickness Area Totol Losd U s | Cparactegof

No. in. in. sg. in. Ib. psi Location

T 0.491 0.978 0.480 50,400 104,536 Base

T2 0.496 0.956 0494 51,800 103,382 Base

Guided Bend Tests (QW-160)
Type and Figure No. Result
SIDE BEND QW4622 1 Satisfactory
SIDE BEND QW462.2 2 Satisfactory
SIDE BEND Qw4622 3 Satisfactory
SIDE BEND QW4622 4 Satisfactory
Toughness Tests (QW-170)
Specimen Notch Notch Test Impact Lateral Exp Drop Weight
No. Location Type Temp. Values % Shear Mils Break No Break
08102.1 - weld 1 Weld Charpy V -100°F 32 ft-lbs 5 21
08i02.1 - weld 2 Weld Charpy V -100°F 30 5 22
08102.1 - weld 3 Weld Charpy V -100°F 32 5 19
08102.1 - Haz. 1 HAZ Charpy V -100°F 145 5 27
08101.1 - Haz. 2 HAZ Charpy V -100°F 33 25 85
08102.1 - Haz. 3 HAZ Charpy V -100°F 30 5 20
08102.1 - Base 1 Base Charpy V 100°F 152 30 86
08102.1 - Base 2 Base Champy V -100°F 160 40 89
08102.1 - Base 3 Base Charpy V -100°F 166 40 84
FILLET WELD TEST (QW-180)
Result - Satisfactory. Penetration into Parent Metal
Yes, No Yes, No
Type and Character of Failure Macrc-Results
Welder's Name__ Keith Bryant Clock No._ 2307 Stamp No.__4
Tests conducted by: INSPECTION SPECIALISTS, INC. Laboratory Test No. P.O. SP 139740 Sample WPP-01

per._ASME Section 1X and ASTM A 370

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

Signed_John: rols World Seryiges Inc.
(Manufacturer) 7
By ;Zgg Aot e
i
7 0

Date_ §/22/99
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ATTACHMENT C:
WELDING OPERATOR QUALIFICATION TESTS (WPQ) NITRONIC 40/GTAW

~ QW-484 SUGGESTED FORMAT FOR MANUFACTURING RECORD OF WELDER OR
WELDING OPERATOR QUALIFICATION TESTS (WPQ)
(See QW-301, Section IX, ASME Boiler and Pressure Vessel Code)
We(cer Name __Kedh Bryant Check No 2307 Stamp No, 4

34-045/GTAW Rev. A Date_ 522199
the above weider i3 qualified for the following ranges

Record Actual Values

Using WPS No

Radiographic Resuits__Accept

Length and Percent of Defects

Fracture Test (Describe the location, nature and size of any crack or tearing of the specimen)

Variable Used in Quallfication Qualification Range
Process GTAW GTAW
Process Type TAW GTAW
Backing (metal,weldmetal fiux etc. (QW-402) NIA N/A
Material Spec. (QW-403) T UNS 21904 to UNS P-No 8 Group 3 to P-No.8
21084 Group 3
Thickness
Groove 0.551"t0 1.070" 0,188" 10 2.00"
Fillet — NA 0.188 10 2.00"
Diameter T asob.
Groove 2.875" O.D and larger
Fillet NA 2.875" O.D. and larger
Filler Metal {QW-404)
Spec, No. AWS (SFA) 5.8 SFA 59 or ASTM AS80
Class ER219 190r A1
F-No 6 [
Deposited Weld Metal Thickness
Groove___ X Fillet 0.951"t0 1.070" 12.7mm {0.507) min
Position (QW-405) 5G BG
Weld Progression = Upwad Upward
Gas Type (QW-408) 99.99% Argon 99 89% Argon
Backing Gas (QW-408) __99 99% Argon T 99%Amon 99% Argon
Electrical Characteristics (QW-409) "T85 amps root, 90-115
Current amps remaining 60 - 120 Amps
Polarity DCEN DCEN
Guided Bend Tes! Results QW-4462.2(a), WQ-462.3(a). WQ-462.3(b)
Type and Fig No. Resutt
Side Bend; Specimen 08i02.1-S1 Satisfactory
Sije Bend, Specimen 08102.1-82 Satisfactory
Side Bend; Specimen 08102 1-83 Satisfactory
Side Bend; Specimen 08102 1-S4 Satsfactory

Radlographic Test Resulls (QW-304 & QW-305)
For atemative qualification of groove welds by radiography

Fillet Weld Test Results [See QW-462.4(a). QW-462.4(b)]

inches %

Macro Test-Fusion
Appearance-Fillet Size (leg)

b,
¥

C n. or Concavity.

Section IX of the ASME Code.

Date 5/22/99

TestCondudedByl o
We certify that the statements In this record are correct and thal the test welds were prepared, welded and tested in accordance with the requicements of

"""""""" Laboratory—Test No_P.O_SP136740 Specimen WPP 01

Inc.

son Cont
Z"b L LAY,
7 7.

Organization

By

(Detail of record of tests are illustrative o

(12/86}

nly and may be modified to conform 1o the type and number of tests requir the Code.)

NOTE: Any essential variables in addition to those above shall be recorded.

This form (E00D08) may be obtained from the Order Dept , ASME, 345 E 47 St., New York, N.Y. 10017
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Responsible Office: NASA SSC Center Operations Directorate

SUBJECT: ASME Procedure for Welding Nitronic 40 Stainless Steel Alloy

ATTACHMENT D:

WELDING PROCEDURE SPECIFICATIONS (WPS) NITRONIC 40/GTAW/1625

QW-482 SUGGESTED FORMAT FOR WELDING PROCEDURE SPECIFICATIONS (WPS)
{See QW-200.1, Section IX, ASME Boiler and Pressure Vessel Code)

CoinganyNari NASA, JOHN C. STENNIS SPACE CENTER By Larry deQuay, P.E.
Whlding Procedure Specification No, __34-045GTAWITE25  paig WEIE6 Supporting POR No.Js) _24-Nilronic VG TAVWIERS
Revigion No. 8 Date N2H2014
Welding Process(es) GTAW Ty palsh Manusl
Lasomane, Matubl, Masdine., tr SeniAuamatel
JOINTS {QwW-a02} Details
Joint Design Single J-Groave, Srgle V-Groowe Figuen? shows typicsl grocve detsil exsmples
Root Spacing
Backing: Yes No >
Backing Material (Type) o NOOO
Matar tiy both hacking sad retainers|
Cmeral [IMentusing heetal
[Cnonmerallic "] 0ther

Skatches, Production Drawings, Weld Symbols, or Wrtten Cescrption
should show the general arrangemant of the parts to be welded. Wheea
applicabla, the details of wald groove may be spacified

(At the aption of the manufacturer, sketches may be attached 1o illusirate
jaint design, weld layers, and bead sequence (e.g.. for notch toughness
procedurss, for multiple process procedures, ete.))

*BASE METALS {QW-403)
P-No. a 8

Graup No. to P-No.

OR

Group No.

Spacification and typa/grade or UNS Number

UNS 521804, 521903, 521800

to Spacification and typalgrade or UNS Number

UNS 521804, 821503, S21800

OR

Chem. Analysis and Mach. Prop. Not Required
to Chem, Analysis and Mach. Prop Not Required
Thicknass Range:
Base Matal: Groove 4 8mm (0.188°) to 50.8mm (27) Fillat Same ag Groove range
Maximum Pass Thicknass = 5 inch (13 rnm) (Ves)D an)D
Other Ppe Dia, Range. Greave, 73mm (2.875") and larger; Flllet. same s Groove range. No pass greater than 12.7mm (127 thick,
*FILLER METALS (OW-a04) 1 2
Spec. No. (SFA} SFA5 14 SFAS 14
AWS No. (Class) ERNiCrivio-3 *ERNICsMD-3
F-No. 4 *43
A-No.

Size of Filler Metal 2.4mm (332°) - 4,0mm {5132%)

2.4mm (30327) - 4 Omm [5327)

Filler Matal Praduct Form

Supptemantal Filler Matal

Weid Metal
Thicknaas Sange; *1.6me (3.0627) - 3.2mm (0,1267) *2.4mm (0.084°) - 50.8mm (2.00°)

Groove
Fillet *1.8mm (0.0627) - 3 2mm (0.126"} *24men|0.024%) « 50 4mm (2 407

Electrode-Flux (Class) s - A

Flux Type - -

Flux Trade Name A N&

C: i Insart NA NiA

Other Tack welds removed during rool pass.

*Each base metal-fillar matal combinatica should be racorded Individually.

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

QW-482 (Back)
WPS No. _3404501awIB25  go, _ BASIC
POSITIONS {QW-405} POSTWELD HEAT TREATMENT (QW-a07)
Fosition(s} of Groova ALL Temparature Range NIA
Wilding Progression; Up X Down X Tire Range Ni&
Position(s) of Filles ALL Othar
Other
GAS {OW-408)
PREHEAT (QW-408} Parcant Composlition
Praheat Temperature, Minimum 80 degrees Gasles) {Mixturs) Flow Rate
interpass Temperature, Maximim 325 degrees F '
Praheat Maintenanca NA Shielding Argon 93.99 2035
Gthar Trailing None None Nane
(Continuous or special heating, whara applicabla, should ba recardad) | Backing Argen 29.99 20-35
Other
ELECTRICAL CHARACTERISTICS (QW-108)
Filler Metal Other
B (0.g. Hamasks, Com-
Current Wire Ferd | Energy or Travel mants, Hot Wire
Wald Classih- Type and Amps Spead Poveer Volls Speed Addition, Tachnique,
Pass(es| | Process cation Diameter | Polarty (Range| (Ranged | (Rangs) (Ranga! (Range) Tarch Angle, eto.}
Root Pass GIAW ERNICMe- | 2.44mm OCEN (+) 60120 12-20 127-203mm Travel Spoed (Rarge).
& next two k WA2-Ear frein Sw8ipm
passes
ERNICMe- | 24-4mm | DCEN(-) 60-140 1220 | 127-203mm | Travel Spoed (Rarge):
Fil aTAWw 2 NI2E0E fmin Swolipm
ERNICMe- | 2.44mm DTEN () 650-140 12-20 127-203m Truvel Sp“.d (Rarga)
Cap GTAW 3 W23 tmin swaBipm

Pulsing Current be

Amps and volts, or power or eneqgy range, should be recorded for sach slectrode size, pasition, and thickness, etc.

2.A4mm (332 10 4.0mm (5/327) Thonated EWTH-2

Heat Input [max. |

Tungsten Efectrode Siza and Type

(Purs Tungsien. % Thoristed, oo}
NIA

Mode of Metal Transfer for GMAW (FCAW)

Electrede Wire feed speed range: 6 mmvsec to 88 mnvsec (0.25 ips 10 3.5 ips). Amp range 6C-140. Vox range 12-20. Polarily DCEN (-).

$5oeay Are. Shovt Ciroultieg Are, e |

Ciher
TECHNIQUE {QW-£10)
String or W Bead String Bead, no more than 3 times weld wire damejes

Orifice, Nozzle, or Gas Cup Size

Wige with a

4108
U d cdean lint free rag. Brush weh virgn SS brush

Initsal and Interpass Clagniang |Brughing, Grinding, etc.|

2" both sides of weld foint. Use oy brushes and g

) Whees not reviousy used on carban steal

Tnermal or Machanicsl if requred (Grnd t 8o (1187 if hamal)

Multiple or Single El

Method of Back Gouging

Oscillation Qseil mot used with this precedure

Contact Tube to Work Distance 1.6 (11167

Multiple or Single Pass |Par Sidel Multin's
" _ Single

Elactrode Spacing

Pearvng N2t used withs this procecure

v

Paening

absorpbon from atmosphere.

QOther Repair. Grird foliramd by binahing with S3 brussy, nol pravicusly Lsod on Sarbon staal, Tack welts ramowad duning root pass. Hefer to MRS For grinding. use
wuminum axce grinding whee! not previously used on carban steol. High Yow of shisiding gas fiow over melien puddle & requred o eliminate nitrcgen

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

WPS NUMBER 34-0145/GTAW/1625 Rev. B

ALL DIMENSIONS IN INCHES

70 70 § = FEATHERED EDGE

0 '25] MAX, ,.[ }._ 0094 10 \

L
9123 —INSIDE WELD
BE

V-BEVEL; FOR 0.188 TO 1.0 INCH WALL THICKNESS

——CHAMFER W
0.125 R /
(Tre. BOTH SIDES)

~ FEATHERED EDGE
| (BOTH SIDES)

/

| ‘ |
‘ ——— i
0125 MAX. 0094 T0
0.125

\—INSIDE WELD
FAD

i

J=BEVEL; FOR 0.5 TO 2.0 INCH WALL THICKNESS

TYPICAL BUTT WELD JOINT DETAILS

Page 16 of 26
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Responsible Office: NASA SSC Center Operations Directorate

SUBJECT: ASME Procedure for Welding Nitronic 40 Stainless Steel Alloy

ATTACHMENT E: WELDING PROCEDURE QUALIFICATION RECORD (PQR)
NITRONIC 40/GTAW/1625

QW-483 SUGGESTED FORMAT FOR WELDING PROCEDURE QUALIFICATION RECORD (PQR)
(See QW-201.2, Section IX, ASME Boiler and Pressure Vessel Code)
Record Actual Conditions Used to Weld Test Coupon
Company Name Johnson Controls World Services Inc.
Procedure Qualification Record No 34-Nitronic40/GTAW/E25 Rev.A Date_ 5/22/99
WPS No. 34-045/GTAWAB265
Weiding Process(es) GTAW
Types (Manual, Automatic, Semi-Auto) Manual
JOINTS (QW-402) _——=—35 10 40 0EG
- .'!LI: CHAMFER W/
il i
|
1 \
25.4mm (1.007 4[3_ —— ) _ﬂl,..
l \ 10 NIRONIC 1
\ i i {
l e J
3mm (01257 | bo=2 3mm 70 3.2mm
MY (C.094° 1O €.1257)
BASE METALS (QW-403) POSTWELD HEAT TREATMENT (QW-407)
Material Spec, UNS 21904 to UNS 21904 Temperalure NOT APPLICABLE
Type or Grade___Nitronic 40 to Nitronic 40 (XM-11 to XM-11) Time
P-No. 8 to P-No. 8 Other,
Thickness of Test Coupon 0.951"t0 1.070"
Ciameter of Test Coupen 100mm nominal (104mm or 4.500°C.D.)
umer VA (UVV-4UD)
Percent Composition
Gas(es) (Mixture) Flow Rate
Shielding ARGON 99.99% 0.566m’fh (2010 35 CFH)
and Backing
FILLER METALS (QW-404) Trailing NI A
SFA Specification 5.14
AWS Classification ERNiCrMo-3 ELECTRICAL CHARACTERISTICS (QW-409)
Metal F-No. 43 Weld Metal Current DC
Analysis A-No, Size of Filler Polarity DCEN ()
Metal_2.4mm (3/32") - 4.0mm (5/32") Other, Amps.___ 60 - 140 voits__12-20
Deposited Weld Metal Tungsten Electrode Size_ 2.4mm __ (3/32")
Other
POSITION (QW-405) TECHNIQUE (QW-410)
Position of Groove 6G Travel Speed 127 -203mm/min_ (5-8 i.p.m.)
Weld Progression (Uphill, Downhill) UPHILL String or Weave Bead String Bead (3 times weld wire diameter)
Other, Oscillation Not Applicable
Multipass or Single Pass (per side) Multiple
PREHEAT (QW-406) Single or Multiple Electrodes_Single
Preheat Temp. 680° F_Minimum Other
Interpass Temp. 325° F Maximum
Other

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

QW-483 (Back)
Tensile Test (QW-150)
Ultimate Ultimate Character of
Specimen Width Thickness Area Total Load Unit Stress Failure &

No. in. in. 5q. in. Ib. psi Location

T1 0.491 1.017 0.499 54,700 109619 Base

T2 0.495 1.024 0.508 52,500 103,754 Weld

Guided Bend Tests (QW-160)
Type and Figure No. Result
SIDE BEND QW4622 1 Satisfactory
SIDE BEND Qw4622 2 Satisfactory
SIDE BEND QW4622 3 Satisfactory
SIDE BEND QW4622 4 Satisfactory
Toughness Tests (QW-170)
Specimen Notch Notch Test Impact Lateral Exp. Drop Weight
No. Location Type Temp. Values % Shear Mils Break No Break
08102.3 - weld 1 Weld Charpy V -100°F 40 ft-lbs 85 14
08102.3 - weid 2 Weld Charpy V -100°F 85 85 16
08102.3 - weld 3 Weld Charpy V -100°F 3s 85 13
081023 - HAZ 1 HAZ Charpy V -100°F 74 40 16
08102.3 - HAZ 2 HAZ Charpy V -100°F 44 85 15
08102.3-HAZ 3 HAZ Charpy V -100°F 50 85 20
FILLET WELD TEST (QW-180)
Result - Satisfactory Penetration into Parent Metal
Yes, No Yes, No
Type and Character of Failure, Macro-Results
Welder's Name__Keith Bryant Clock No. 2307 Stamp No.__4

Tests conducted by: Inspection Specialists, Inc. Laboratory Test No. P.O. R1-149804 Sample WPP#3
per._ ASME Section [X and ASTM A 370

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

Signed_Johnson C. s World Services |
(Manufacturer)
Date__5/22/99 By j : @MWJ/I/

/U

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



Stennis

SSTD-8070-0037-WELD  Basic

Number Rev.

Standard

Effective Date:  August 12, 2104

Review Date:  August 12, 2019

Page 19 of 26

Responsible Office: NASA SSC Center Operations Directorate

SUBJECT: ASME Procedure for Welding Nitronic 40 Stainless Steel Alloy

ATTACHMENT F:

SUGGESTED FORMAT FOR MANUFACTURING RECORD OF WELDER OF
WELDING OPERATOR QUALIFICATION TESTS (WPQ) NITRONIC 40/GTAW/1625

QW-484 SUGGESTED FORMA T FOR MANUFACU IURING RECORD OF WELDER UR

WELDING OPERATOR QUALIFICATION T

ESTS (WPQ)

(See QW-301, Section IX, ASME Boiler and Pressure Vessel Code)

— e —
Welder Name __ Kerth Bryant Check No.__ 2307 Stamp No. 4
Using WPS No. _ 34-045/G 1 AWIIB25 Rev. A Date_ 5/22/99
the above welder is qualified for the foliowing ranges
Record Aclual Valves
Variable Used In Qualificafion Quaglification Range
Process GTAW GTAW
Process Type GTAW GTAW
Backing (metal weldmetal.flux etc (QW-402) NiA N/A
Materal Spec. (QW-403) UNS 21904 to UNS P-No.8 Group No. 3to P-No.§
21504 Group No. 3
Thickness
Groove 0.951" to 1.070° 0.188" 0 2.007
Filet N/A 0.188" 10 2.00"
Diameter
Groove 4500 2875 O D. and larger
Filet N/A 2875 O.D and larger
Filler Metal (QW-404) AWS (SFA) 5.14 SFA 514
Spec. No
Class ERNIC:Mo-3 ERNiCMo-3
F-No. 43 43
Deposited Weld Metal Thickness
Groove__ X Fillet 0.951" 10 1.070" 12.7 mm {0.50") min.
Position (QW-405) 8G 6G
Weld Progression Upward Upward
Gas Type (QW-408) 95.93% Argon $9.99% Argon
Backing Gas (QW-408) _89.99% Argon $9% Argon 99% Argon
Electrical Characteristics {(QW-409) 120 amps roct; 130-140
Current amps remaining 60 - 140 Amps
Polacity DCEN DCEN

Guided Bend Test Resulls QW-442.2(a), WQ-462.3{a), WQ-452.3(b)

Type and Fig No Result
Side Bend; Specimen 08102 3-S1 Satisfactory
Side Bend, Specimen 08102 3-52 Satisfactory
Side Bend: Specimen 08102.3-S3 Satsfactory
Side Bend: Specimen 08102 3.S4 Sausfactory

Radlographic Test Results (QW-304 & QW-305)
For alternative qualificotion of groove welds by radiography

Radiographic Resuits Accept

Filiet Weld Test Results [See QW-462.4(a), QW-462.4(b))

Fracture Test (Describe the location, nature and size of any crack or tearing of the specimen)

inorConcavity_____________in.

nson Controls

Length and Percent of Defects inchas %
Macro Test—Fusion
Appearance--Filiet Size (leg) in, X in. Convexity
TastConducmaBym . r\ _— Ii&t“s;lncim o ,-ToslNo
We certify that the statements in this record are correct and that the test welds were prepared, welded and tested in 2 with the requ its of
Section IX of the ASME Code.
Organ
Date 5/22/99 B

1IALLA "

y
(Detail of record of tests are ilustrative only and may be modified 1o conform to the type and KumberGiests m\@ by the Code |

NOTE: Any essential variables in addition to those above shall be recorded.

(12/86) This form (E00008) may be obtained from the Order Dept., ASME, 345 E. 47 St.. New York, NY. 10017
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Responsible Office: NASA SSC Center Operations Directorate

SUBJECT: ASME Procedure for Welding Nitronic 40 Stainless Steel Alloy

ATTACHMENT G:
WELDING PROCEDURE SPECIFICATIONS (WPS), NITRONIC 40/GTAW/1625/2

QW-482 SUGGESTED FORMAT FOR WELDING PROCEDURE SPECIFICATIONS (WPS)
(See QW-200.1, Section IX, ASME Boiler and Pressure Vessel Code)

CormgsanyNare NASA, JOHN C. STENNIS SPACE CENTER By Lamy doQusy, PE.

Walding Procadure Specification No, _ SA-045GTAWIE2S2  pate SR Supporting POR No,(s) _S4NITONic40GTANE252
Ravision No. A Date 112612014

Welding Processies) GTAW Typets) Marwal

B ugmatie Manusl, Maching, or Seei B matel

JOINTS (QW-402) Details
Joint Design Shge J-Croove, Single V-Groove Figueat shows lypeal groove delail exampees,
Root Spacing
Backing: Yes No A
Backing Matarial {Typa) bone

[Reter o both Daciing ped retyrievs!
[CImatal [ ontusing Metal

[CInonmetsiiic ["] Omer
Sketches, Production Drawings, Weld Symbols, or Written Description
should showr the general arrangameant of the parts to ba welded, YWhere
applicable, the detalls of weld groove may be specified

(At the option of the manufacturer, skatches may ba attached to illustrata
joint dasign, wald layers, and besd sequence (g, for notch toughness
proceduras, for multipla procass procedures, 8ic.)|

*BASE METALS (QW-403)
P-Neo. g
O
Specification and type/grade or UNS Number
to Specification and type/grade or UNS Number
CR

Group No. . 3 1o P-No, 8 Group No. 3

UNS 521804, 521903, S21900
UNS S21604, S21803G, S21800

Chem, Analysis and Meach, Prop, Not Reauired

to Cham. Analysis and Mach, Prop. Not Required

Thicknass Range:
Baso Metal: Groove 15.6mm (0.625) TO 74.2mm (2.92") Fillat Same &5 Groove range
Maxomum Pass Thickness = %, inch (13 mm) (Yele (ND)D

Othgr Pipe Die. Range: Groove, 73mm (2.875°) and larger; Fiat. same s Groove renge. No pass greater than 12.7mm {172°) thick
“FILLER METALS {OW-4049) 1 2

Spec. No. {SFA) 3FAS.14 SFA 514

AWS No. {Class) ERNiCrito-3 *ERNICriVio-3

F-No, 43 43

A-No. . =— = e B —— . -

Size of Filler Metals 2.4mm (332") - 4 0mm (6(32") 2.4mm (327} - 4 Omnen {61327)

Fuller Metal Product Form 2 e

Supplemental Fillar Metal

Consumable Insart

Wald Metal
Th‘w::;ness Range: *1.6mm (0.082°) 8 3 2mm (9.125°) *12.7mm (0.50") - 74.0mem {2.62°)
roave
Elllat *1 B {.062")-3.2mm {.228) *12.7mmn (0.507) » 74.0mm (2.52%)
Elactrode-Flux (Class) RS Nia =M e
Flux Type L oo
Flux Trade Name NeA NiA
NiA NoA,

Tock welds remonved during rodt pass

Other

“Each basa metal-filiar metal combination should be recorded Individually.
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Responsible Office: NASA SSC Center Operations Directorate

SUBJECT: ASME Procedure for Welding Nitronic 40 Stainless Steel Alloy

QW-482 (Back)
WPS No. 4M501awiB2s2  pg,, A
POSITIONS (QWwW-4405) POSTWELD HEAT TREATMENT (OW-407}
Pasitions) of Groove ALE Temperature Rangs L NA =S
Weiding Pragression: Up X Down X Time Range A
Positionts) of Filler ALL Other
Other
GAS (QW-408)
PHEMEAT |QW-408) Percent Composition
Preheat Temperatuce, Minimum _O0degreesF Gasles) (Mixture) Flow Rate
Interpass Temparature, Meximim 325 degreas £ —
Preheat Maintenance NIA Shislding Argon $9.99% 20-35
Other Trailing Nare None None
(Continuous or speclaé heating, whese applicable, sheuki be recorded) Backing _Argon 5 19% 20-35
Cther
ELECTRICAL CHARACTERISTICS {QW-409)
Filler Metal Cther
{e.g. Ramarks, Com-
Current Wira Fead | Enargy or Travel ments, Hot Wire
Wedd Classili- Type and Amps Spued Powar Volts Speed Addition, Technique,
Passles) | Process cation Diameter | Polanty {Range) {Rangelk | (Range) {Range} {Range} Torch Angle, etc)
ReotPass [ GTAW | ERNiCrMe- | 2.44.0men | DCEN{) 80-120 1220 | 127-203mm | Travel Specd (Range)
& next two 3 332-532° Jmin Stafipm
passas
ERNiCrMe- | 2.4-4.0men | DCEN(} £0-140 1220 | 1zv.203mm | Travel Speed (Range)
Fil GTAW 3 3132-532" imin 5%8ipm
ERNICrMe- | 2d4-6.0mm | DCEN (- B0-140 1220 127-203mm Travei Speed (Range)
Cap GIAW 3 3325032 Jmin Sw08ipm

Amngs and volts, or power or anargy range, should be recorded for each electrode size, position, snd thickness, etc.

Pulsing Currant oC Heat Input {max.}
2.4mm (332") to- 4. Omm (W32") Thoriated EWTH-2
Pure Tungsten, 25 Thonates, we)

NIA
1Speay Ao, Shoet Oroolting Arc, uis )

Tungstan Electrode Size and Type

Maoda of Metal Teanstar for GMAW |FCAW)

10/ 1) - At tr e DA v A 4

TECHNIQUE [QW-410)

String or Weave Bead String Bead, no mare than 3 times weld wire digmeter

Orifice, Nozzle, or Gas Cup Size 48
Initis! #nd Intersass Clagning |Brushing, Grnding, etc.) ‘Wipe with a solvent moistened cean intfrees rag, (hen brush with virgin SS brush
Z' both sides weld o Use anly brushes and whaels not previously used on carbeo sieel.

Mathod of Back Gouging Thesmat o Machanical ¥ reguirad (Grind 1 8mm (17467} It thamal)

Oscillation Cacllaton not used witn this procedure

Contact Tubs to Work Distance 1Emm {116

Multipls or Singls Pass [Per Sidel Mutple

Multiple ar Single Electrodes Single

Elsatrode Spacing

Peaning Feaning not used weh this procecus

Osher Repair: Gring folluend by brushing with 5S Buah not previously used on carbon st Tack weids ramoved during rooi pass. For grinding, use auminum
axoe grinding whes! not previously used on casbon steel. Migh flow of shiesting gas Pow over mellen pocds is i 1o ok Nitegen pUcn from
aimesphers.
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SUBJECT: ASME Procedure for Welding Nitronic 40 Stainless Steel Alloy

WPS NUMBER 34.045/GTAW/1625/2

FIGURE — 1
70 10
(’ 80 DEG™~_

0.625 10
1.00

b

_V-BEVEL; Fi

=
f S ——
0.125 MAX --‘IECS" 10\ l

0.125

fOR 0.625 70 1.0

ALL DIMENSIONS N INCHES

#

FEATHERED EDGE

INSIDE WELD
BEAD

INCH WALL THICKNESS

CHAMEER W/
125 R

(TYP. Bom SIDES)

FEATHERED EDGE
|{_ {BOTH SIDES)

15 DEG’S |

—

.
|

t=0.625 T0 2.92

[

|
|

|
I
L

TYPICAL BUTT WELD JOINT DETAILS

J
: {
0125 MAX T 034 0 \
183 —INSIDE WELD
J-BEVEL; FOR 0.625 TO 2.92 INCH WALL THICKNESS
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Responsible Office: NASA SSC Center Operations Directorate

SUBJECT: ASME Procedure for Welding Nitronic 40 Stainless Steel Alloy

ATTACHMENT H:
WELDING PROCEDURE QUALIFICATION RECORD (PQR), NITRONIC
40/GTAW/1625/2

QW-483 SUGGESTED FORMAT FOR WELDING PROCEDURE QUALIFICATION RECORD (PQR)
(See QW-201.2, Section IX, ASME Boiler and Pressure Vessel Code)
Record Actual Conditions Used 1o Weld Test Coupon

Company Name Johngon Controis World Services inc.

Procedure QualificationRecord No 34-Nitronic 40/GTAW/I625/2 Date__5/22/99
WPS No. 34-045/GTAW/I6252
Welding Process(es). GTAW
Types (Manual, Automatic, Semi-Auto) Manual

JOINTS (QW-402) 34 10 20 DEC

o ; CHAMFER W/
0125 R
e
) ‘ .. : {'
R. Sme |
BER M -
| | RGN (
i | b @ Jf
' Imm {0 1257) 23mm 70 32mm
MAx {60947 10 21257)

BASE METALS (QW-403) POSTWELD HEAT TREATMENT (QW-407)
Material Spec. UNS 21904 to UNS 21904 Temperature NOT APPLICABLE
Type or Grade__ Nitronic 40 to Nitronic 40 (XM-11 to XM-11) Time

P-No, 8 to P-No. 8 Other

Trickness of Test Coupon 34.8mm (1.37") minimum to 37.0mm (1.46")

maximum

Diameter of Test Coupon_ 323 8mm (12.75")0.D

Other GAS (QW-408)
Percent Composition
Gasfes) (Mixture) Flow Rate
Shielding ARGON 99.99% 0.566m’/h (2010 35 CFH)
and Backing

FILLER METALS (QW-404) Trailing N/ A
SFA Specification 5.14
AWS Classification ERNiCrMo-3 ELECTRICALCHARACTERISTICS (QW-409)
Metal F-No. 43 Weld Metal Current oC

Analysis A-No, Size of Filler Polarity. DCEN ()

Metal_2 4mm (3/32") - 4 Omm (5/32") Other Amps.__ 60 - 140 volts  12-20
Deposited Weld Metal Tungsten Electrode Size__ 2.4mm___ ( 3/32")

Other.
POSITION {(QW-405) TECHNIQUE (QW-410)
Position of Groove 6G Travel Speed___ 127 - 203mm/min__(5-8 ipm.)
Weld Progression{Uphill, Downhili} UPHILL String or Weave Bead String Bead (3 times weld wire diameter)
Other, Oscillation Not Applicable
Muitipass or Single Pass (per side) Multiple

PREHEAT (QW-406) Single or Multiple Electrodes_Single
Preheat Temp. 80° F_Minimum Other
Interpass Temp. 328° F Maximum
Other

RELEASED - Printed documents may be obsolete

: validate prior to use.
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SUBJECT: ASME Procedure for Welding Nitronic 40 Stainless Steel Alloy

QW-483 (Back)
Tensile Test (QW-150)
Specimen Diameter Area Tg:gnao'gd Ulr{::ig‘t?gs Cr’g;rua‘?:« &0'
No. in. sq. in. Ib. psi Location

T1C (Cap) 0.500 0.1963 16,125 82,100 Base
T 1R (Root) 0.354 0.0984 8.847 88,912 Base
T2C (Cap) 0.490 0.1886 16,423 87,100 Base
T2R (Root) 0.503 0.1987 17,548 88,300 Base

Guided Bend Tests (QW-160)

Type and Figure No. Result
SIDE BEND Qw4622 1 Satisfactory
SIDE BEND Qw4622 2 Satisfactory
SIDE BEND QW4622 3 Satisfactory
SIDE BEND Qw4622 4 Satisfactory

Toughness Tests (QW-170}

Page 24 of 26

Specimen Notch Notch Test Impact Lateral Exp Drop Weight
No. Location Type Temp. Values % Shear Mils Break No Break
08102.3 - weld 1 Cap Weld Charpy V -320°F 79 ft-lbs 50 74
08102.3 - weld 2 Cap Weld Charpy V -320°F 78 ft-lbs 50 64
08102.3-weld 3Cap | Weld ChapyV | -320°F | 68 ft-ibs 40 62
08102.3 - weld 1 Root Weid Charpy V -320°F 36 ft-ibs 50 31
08102.3-weld 2 Root | Weld CharpyV | -320°F | 40 R-bs 50 36
08102.3 - weld 3 Root Weld Charpy V -320°F 43 ft-lbs 40 40
08102.3 - HAZ 1 Pipe HAZ Charpy V -320°F 33 fi-lbs 10 18
08102.3 - HAZ 2 Pipe HAZ Charpy V -320°F 42 ft-lbs 10 21
08102.3 - HAZ 3 Pipe HAZ Charpy V -320°F 42 ft-Ibs 10 30
08/02.3-HAZ 1 Flange | HAZ Charpy V -320°F 30 fi-Ibs 40 21
08102.3 - HAZ 2 Flange | HAZ Charpy V -320°F 30 ft-lbs 30 21
08102.3 - HAZ 3 Flange | HAZ Charpy V -320°F 40 ft-lbs 40 25
FILLET WELD TEST (Qw-180)
Result - Satisfactory Penetration into Parent Metal
Yes, No Yes, No
Type and Character of Failure Macro-Results
Welder's Name___ Mark Corr Clock No._ 2394 Stamp No.__34

Tests conducted by:_Materials Technology, Inc. Laboratory Test No._ 90522, P.C. No. L-R200125065
per: _ASME Section IX and ASTM A 370

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

Signed_Johnson Controls World Services |
(Manufacturer)
Date__5(22/99 By Z

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
QW-483 (Back)
Tensile Test (QW-150)
o Ultimate Ultimate Character of
Specimen Diameter Area Total Load Unit Stress Faiiure &
No. in. sq. in Io. psi Location
Guided Bend Tests (QW-160)
Type and Figure No. Result
SIDE BEND Qw4622 1 Test Not Performed
SIDE BEND QW4622 2 o Test Not Performed
SIDE BEND Qw4622 3 Test Not Performed
SIDE BEND QW4622 4 Test Not Performed
Toughness Tests (QW-170)
Specimen Notch Notch Test fmpact Lateral Exp. Drop  Weight
No. Location Type Temp. Values % Shear Mils Break No Break |,
08102.3 - HAZ 1 HAZ Charpy V| -320°F 44 5 ft-los N/A 25
08102.3 - HAZ 2 HAZ Charpy V -320°F 40.0 fi-lbs N/A 25
081023 -HAZ 3 HAZ Charpy V -320°F 40.0 ft-lbs N/A 21
o
FILLET WELD TEST (QW-180)
Result - Satisfactory Penetration into Parent Metal
Yes, No Yes, No
Type and Characterof Failure______Macro-Results
Welder's Name__Mark Corr Clock No._ 2384 Stamp No. 34

Tests conducted by._Scientific Testing Laboratories _Laboratory Test No. 90522; Project No. 16252
per__ASME Segtion IX and ASTM F 23

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.

Signed_Johnson Contro!s World Services |
(Manufacturer)

Date 5122199 By,
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Responsible Office: NASA SSC Center Operations Directorate

SUBJECT: ASME Procedure for Welding Nitronic 40 Stainless Steel Alloy

ATTACHMENT I:

SUGGESTED FORMAT FOR MANUFACTURING RECORD OF WELDER OF
WELDING OPERATOR QUALIFICATION TESTS (WPQ) NITRONIC

40/GTAW/1625/2

QW-484 SUGGESTED FORMAT FOR MANUFACTURING RECORD OF WELDER OR
WELDING OPERATOR QUALIFICATION TESTS (WPQ)
(See QW-301, Section |X, ASME Boiler and Pressure Vessel Code)

Welder Name __ Mark Corr Check No __ 2394 Stamp No 34
Using WPS No. __ 34-045/GTAW/I525(2 Rev Date_5/22/99
the above welder is qualified for the following ranges.
Record Actual Values
Variable Used in Qualification Quailification Range

Process GTAW GTAW
Process Type GTAW GTAW
Backng (metal weldmetal flux.etc. (QW-402) N/A NA
Material Spec. (QW-403) UNS 2;?38:0 UNS UNS 21904 to UNS 21904
Thickness

Groove 1.371"to 1.460" 0.625 to 2.9207

Fill=t N/A 0.625" to 2 5207
Diameter

Groove 12,/5°0.0. 2.875" and larger

Fillet N/A 2.875" and larger
Filier Metal (QW-404) T AWS (SFAY 514 SFAS.14

Spec. No

Class ERNICrMo-3 ERNIiCMDp-3

F-No. T | rE;
Deposited Weld Metal Thickness T

Groove___ X Fillet 1.371" to 1.460" 0.625" to 2.920"
Position (QW-405) 6G 6G

Weld Progression Upward Upward
Gas Type (QW-408) 99,99% Argon 89 99% Argon
Backing Gas (QW-408) _99.99% Argon 99% Argon 98% Argon
Electrical Characteristics {QW-409) 60-140 amps B0 - 140 Amps

Current

Polarity DCEN () DCEN ()

Guided Bend Test Results QW-462.2(c), WQ-462.3{a), WQ-452.3(b)

Section IX of the ASME Code.

Date 5/22/99 By

NOTE: Any essential variables in addition to those above shall be recorded.

Type and Fig No. Result
Side Bend, Speciman 0B102.3-51 Satisfactory
Side Bend, Specimen 08I102.3-52 Salisfactory
Side Bend: Specimen 08102.3-83 Satisfactory
Side Bend. Specimen 08102 3-54 Satisfactary
Radiographic Test Resulis (QW-304 & QW-305)
For alternative qualification of groove welds by radiography
Radiographic Results___Accept
Fillet Weld Test Results [See QW-462.4(a), QW-462.4(b))
Fracture Test (Describe the focation, nature and size of any crack or tearing of the specimen)
Length and Percent of Defects inches
Macro Test--Fusion
Appearance--Fillet Size (feg) n. X in. Convexity in. ovConavuy in.
TeleonduczodBy mgg:on §p_e. w5§ Inc R e ‘ Lu:ormory—Tes!No 0 R1 14 ”m WPP#3 o

We certify that the statements in this record are correct and that the test welds were prepared. welded and tested i accordance with the requiraments of

(Detail of record of tests are illustrative anly and may be modified to conform to the type and

(12188) This form (EC0008) may be obtained from the Order Dept . ASME, 345 E, 47 St., New York. N.Y, 10017
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