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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 (ASME P-No. 42) at SSC.

2.0 APPLICABILITY

This SSTD applies to all contractor and subcontractor personnel involved with the welding of
Monel Alloy (ASME P-No. 42).

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

ASME Boiler and Pressure Vessel Codes, Section Il, Materials

ASME Boiler and Pressure Vessel Codes, Section IX, Welding and Brazing Qualifications

ASTM B127, Standard Specification for Nickel-Copper Alloy (UNS 4400) 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

ASTM B564, Standard Specification for Nickel Alloy Forgings

MIL-T-1368, Military Specification for Tube and Pipe, Nickel-Copper Alloy, Seamless and
Welded

SPR 1440.1, SSC Records Management 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 Welding 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 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.
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5.0 REQUIREMENTS AND PROCEDURES

a. This procedure shall be used for welding any Monel 400 (UNS NO4400 base metal) to
one or more of the following:

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

ASME SB127, SB 163, SB164, SB165, SB564
MIL-N-24106, MIL-T-23520, MIL-T-1368

Fed. QQ-N-281

ASTM B127, B163, B164, B165, B366, B564, B725, B730

orwdpPE

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, 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 Record (PQR) and Welder Performance
Qualification (WPQ) are the PQRs and WPQs for the original WPSs in this SSTD. When
performing new qualifications, a new, approved PQR and WPQ shall be completed
showing all pertinent data and results of the weld procedure qualification.

d. Welders shall be qualified in accordance with SSTD-8070-0014-WELD, Qualifying
Welders and Welding Procedures.

e. Inspection methods for welds shall be in accordance with SSTD-8070-0013-WELD,
Classes of Welding Inspection.

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
National Aeronautics and Space Administration (NASA) SSC Forms Management Officer.
Quiality 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.
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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

Fed. Federal

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

OW-482 SUGGESTED FORMAT FOR WELDING PROCEDURE SPECIFICATIONS (WPS)

Company Narme NASA, JOMN C. STENNIS BPACE CENTER

(Seo OW-200.1, Section IX, ASME Boiler and Pressure Vessel Code)

KA Broom _

Wolding Procedure Spocitiontion No ___3_“_')“_9_ . Dite OWf’“??; Supparting POR No.iw) . M‘M?"_WW““O'AW
Ravision No L Date 0112013
Walding Processles) — GTAW Typels) Monua|

IATEman, Marun, Mastne, b Smre Audresicl

JOINTS (OW.402)
Joi Design
Boat Spacing

SingeDoutie V GroowwinglaDouble U Groove/Al Fdets

No -
Nove
Maber 0 DO Barkng and remaery

Boacking!  Yis
Backing Material {Typal

[CJmewm [ nNontuning Matal
D&ommnlln: D(}ﬂw

Sketchen, Production Drawings, Weld Symbols, ar Written Desceiption
shauld show the gonoral arrangemant of the pars to be wilded Whare
appliontie, the detalls of weld groove may b speciing

|At the option of the manufactuser, sketches may bo aftached to ustiate
|olnt dosign, wald loyers, and brad sequence (eg, for noteh toughnoss
proceduras, for multple process procedurns, eto,)|

Outnein

Figuen 1 shows typical roove detull exampes

CUASE METALS (OW 4031

A-Na

Gizo of Filler Menis

Filler Maotal Product Form
Supplemantsl Filler Motal

70{n~|<?§ml'| 1 Zn_w (1%

Warldd Matal
Thicknass Range 1 6imem {0.002°) + 2 A (0 054"
Groove - -
Flllot
Electrede - Flux (Clansl NA_
Flux Typn — WA _
Flux Trade Name ?"A, -
A

Connurmable Inuen
Othar

P No 42 Group NO: e 1o PNo, . 42 Group No,
OR
fipacilication and typa/grade or UNS Number I UNS °‘."‘m
1o Spocification and type/prade or UNS Numbaer UNS 04400
On
Chorm, Analyses and Mech, Prop. . Not Requined -
to Chom. Analyeis and Meoh, Prog e Not Required
Tivoknese Ranga
Base Mutal Groove 4.8mm (01887 to 14 7mm (0.587 g0 ALL
Maximom Pass Thickoess < 'y inch (13 mm) IleD ‘N”’G
Othur No pass greater than 12 Trmen (1/2) thick. pipe disenelor range: Groove-25 4mm (17) and larger, FFiset-All
SFILLER METALS (OW.404) 1 ?
Spec. No, (5FA) - foce Fose 8 14 Remandar $ 14
AWS No, (Closs) B __FRNCuY ER NICu-?
FNo a2 A

2.0mm ($04°) - 3 2mn 1)

2 A (0047« 14 2mm {0 567

*Eaoh base matsl Kier metal combination should ba recorded individually

1000
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QW-482 (Back)
WPS No. 34040 Rav, BASIC
POSITIONS (QW-408) POUTWELD HEAT TREATMENT (QW.407)
Poultionlsl of Groove ALL = Tomporatire Rangn NA_ .
Walding Progression: Up YP Oown . Tine Range NiA
Pauitionial of Fiset ALL : Othor .
Othae
GAS (1OW 408
PREREAT (OW. 408} Parcam Camposition
Prohoat Temgerature, Minimum  0F = Guslonl IMIxture) Flaw Rate
inmorpass Temporature, Maximim 200 F RS R "
Prohnt Maintsnance NA e | Steerding - LA I -
Orher S : Tralling Nooe None None
[Continuaus or special hesting, where applicatila, should be recorded) Backing Agon___ W 10
Othe
ELECTRCAL CHARACTERISTICS (QW.408)
Othor
e 1.9, Romarks, Com
Currem Wirs Fand | Enorgy of Travel muonts, Kot Wire
Wald Clasgsifi Typo and Ammps Speed Fower Vol Spoadt Addition, Technique,
Passton) | Process cation hametor | Palarity (Hange) (Range) | (Rangel | (Rangel |Hange) Taroh Angle, ote )
Root Pass | GTAW IR NCOT | 10mma2 | OCENG) 10.120 NA 1220 oA 2T mms
mm mia
L) araw EENCuY | 1ammad | DCEN() 10130 1320 2T
mm min
Cop GTAW | eNcur | 1emma2 | DCEN() 10130 1320 | 68 2Tmm
mm min

Ampa and volts, ar power or energy range, shauld be recorted far ench slectrodi alze, posiion, and Mucknne, oto.

o) Heat Input (mex.)

2 4mm (3132%) to 3.2mm {1/87) Thorluted EWTH2

Pulsing Currant

Tunguten lectrode Sl and Typs e e =
o T N

Mode of Matal Transfer far GMAW (FCAW) N/A

Bty At Bl Crcusting A, e |

Othar S — — - -
TECHNIQUE {OW-410)

String or Wanve Sead _String Bead

Orificw, Nazzle, o Gas Cup Sien A8

Initial #nd Interpass Cloaning |Brushing, Grinding, eto.)

- Auminum oxde grinding whests arsy for mechanical grinding Virgin B8 Brush 2° hoth wdes

Mathod of Back Gouging ——— Therm or Mechacs if rag (Gring | Smen (L8 I tharmal)

Onclllation — . Onabation not used wih s prote o
Contact Tubu to Work Distance — Now

Multipls or Sangle Pass (Pee Side) w— _Bigle S
Multiple or Single Bloctrodos Segle . s =
Eloetroddn Spacing ——

(L p— Pennng nat yasd with ihis procedurs —

Othite Ropair - Grnd foliowed by biushing with 85 trush
Repair par 17 proosdure of rapee s ditsoied by Engoeec

{080}
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Figqure 1
0,13 MAX ‘

|
T R
. | rais
, '
*BACKING

- 0-0.08 AR N — 0.03-0.08
P 60~
- 80 Ay - 80 ~/
| 1
l 0.18- '| U T ] 0.25- | \ bk b ‘
L N L (I N
i - T ps i
u l -_i L 0.08 ' .-l 0.08 l I
| |
- 0013 — 0013 |
‘ i "BACKING _ 3 t_
a WELD
0 A s !
B0 e |
3 0.08- | \

S — =} 2 0.13 1 | _T.:- ) . }
| i \ /"l’ | | ' IAK | 0,09 [
| a8 | ; S >05 L D !

| — — I} '.. / ",' \
! {2 —— VAR G & — =
— ol / T
I % % /TN b
e 0-0.13 / { *BACKING

| *BACKING , 0.19-031R—/ " WELD
WELD |
—-l' 0-0.13

TYPICAL DETARS FOR WELDED BUTT JOINTS

| NOTE:ALL DOMENSIONS IN INCHE S, ANOLES IN OROREES,
| * BEFCRE WELDING FROM BACK SIDE, GRIND WELD TO CLEAN METAL
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ATTACHMENT B: WELDING PROCEDURE QUALIFICATION RECORD (PQR)

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

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

Cynany Name
- -

dure Qualification Record No

Johnson Controls World Services Inc.

34 -MONEL/MONEL/GTAW _Date_ 07-15-1893 =
WPS No. o ~ _34-040 B "
Welding Processies) N -, . (e s it
Types (Manual, Automatic, Semi-Auto)  Manual s
JOINTS (QW-402)
ey
- T~
\. P
r | i
MONEL i
<~ 7 mm (.28
& |
i I 1

T

0-3mm(0-.13")

kness of Test Coupon SCH 40 ¢.230")

UNS 04400 to UNS 04400 .
Monel 400 to MONEL
i 42 to P-No. 2 )

POSTWELD HEAT TREATMENT (QW-407)
Temperature NOT APPLICABLE
Time

Other

Dlameter of Test Coupon__ 150 mm {&")

Other:

FILLER METALE (QW-404)

AWS Classifa

ER NiCu-7 Filler

cation

GAS (QW-408)

Percent Composition
Flow Pate
U.566m*/h {20CFH)

(Mixture)

Trailing _N/A

Backing GO 99.853% 0,991m/h [35CHH]

ELECTRICAL CHARACTERISTICS (QW-409)

al F-No. 42 Wald Matal Current be B _

Analysis A-No. __NiCu ____ Size of Filler Polarity CCEN (~)
Metal 2.3mm (3/32") & 3.lwm (1/8")  Other _ Amps. 100 - 138 _volts 15 - 18

- 5 Deposited Weld Metal Tungsten Electrode Size_ 2.4mm {3/327)
o ) Other_

TECHNIQUE (QW-410)

; T > 6G - e v Travel Speed 75 - 125 mw/min (3 - 5 i.p.m.]
Weld Pregression (Uphill, Downhill) UPHILL String or Weave Bead String Bead __
Cther Oscillation Not Applicable

[ QW-406)

at Temp.

A5%-F
200° F MY

Multipass or Single Pass (per sids) Multivle

Single or Multiple Electrodes
Other
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O

PQR No. 34-Monel/Monel/GTAW

QW-483 (Back)

Tenaile Test (QW-150)

. . Ultimate Ultimate Character of
Specime Width Thickness Area Total Load Unit Stress Failure &
n in. in in? b psi Location
No,
T1 0.515 0.283 0.1457 11,050 75,841 BASE
T2 0.516 0.278 0.1434 10,B50 75,662 BASE
' Guided Bend Tests (QW-160)
Tyvee and Figure No. Result
SIDE BEND Jd 462.2 1 SATISFACTORY
SIDE BENL Ol 462.2 2 SATISFACTORY
SIDE BEND O 462.2 3 SATISFACTORY
SIDE BENG el 462.2 4 SATISFACTORY
Toughness Testa (QW-170)
Specimen Motch HNotch Test Impact Lateral Exp. Drop Weicht
- Location Type Temp. Valuas % Shear Mils Break No Break
/A
FILLET WELD TEST (QW-180)
Result = SatLlsfactory N/A Fenetration into Parent Matal -
Yes, No - Yes, o
Type and Character of Failure = . Macro-Results
Welder's Name BILL BUFKIN __Clock No. 2735 Stamp No. W=3

LABORATORY _Laboratory Test No. 07F05.1 (.2)

Tests conducted by: MECHANICAL TEST

pers.

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

! Signed Johnson Contrals World Services
i - Manutacturer] T
Date o By o ) .
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