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1.0 PURPOSE

This John C. Stennis Space Center (SSC) standard (SSTD) provides for a qualified American
Society of Mechanical Engineers (ASME) weld procedure of Gas Tungsten Arc Welding
(GTAW) of carbon steel pipe or plate for 0.1875” to 1.50” wall thickness using argon as a
backing gas.

2.0 APPLICABILITY

This SSTD is valid for welding of all carbon steel pipe or plate that will be used in, but not
limited to, nitrogen, helium, air, and hydrogen service. This SSTD applies to all contractor and
subcontractor personnel involved with the welding of carbon steel pipe.

3.0 REFERENCED AND APPLICABLE DOCUMENTS
Applicable documents shall be the latest version unless otherwise specified.

ASME Boiler and Pressure Vessel Codes, Section X, Welding, Brazing, and Fusing
Qualifications

SPR 1440.1, SSC Records Management Program Requirements

SPR 8715.1, SSC Safety and Health Program Requirements

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

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

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

4.0 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

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

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 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.

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



Stennis SSTD-8070-0015-WELD A

Number Rev.
Standard Effective Date:  October 22, 2015

Review Date: October 22, 2020
Page 5 of 13

Responsible Office: NASA SSC Center Operations Directorate
SUBJECT: GTAW Procedure for Carbon Steel (P-1, Group 1 or 2)

c. The attached Procedure Qualification Record (PQR), NASA 300-1 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.

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

f. Qualification tests shall be performed on test coupons welded with argon as the backing
gases.

6.0 RECORDS AND FORMS

a. Records required by the procedures of this SSTD shall be maintained in accordance with
SPR 1440.1 and as specified in this SSTD.

b. All records and forms are the latest version unless otherwise indicated.
c. The original, signed WPS and PQR and WPQ (copies of which are provided in Attachment A
of this SSTD) 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 ACRONYMS & ABBREVIATIONS

ASME American Society of Mechanical Engineers
CEF Central Engineering Files

E&TD Engineering & Test Directorate

GTAW Gas Tungsten Arc Weld

”? Inch

NASA National Aeronautics and Space Administration
PMD Project Management Division

PQR Procedure Qualification Record

S&MA Safety & Mission Assurance

SPR John C. Stennis Space Center Procedural Requirement
SSC John C. Stennis Space Center

SSTD John C. Stennis Space Center Standard

WPQ Welder Performance Qualification

WPS Weld Procedure Specifications
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Attachment A
WPS
MPECTﬁSPECMHEIS, [T
WELDING PROCEDURE SPECIFICATION (WPS)
BAPCHANTCAL TESTENG LABILATONY DIVISDH (See (PW-200.1, Section 1X, ASME Boller and Pressure Vessel Caode)
Coempany M Jacobs Technology By: _Inspection Spectalists, Inc.-MTL Div.
Welding Procedure Specification Mo, SSTD-0T0-0015-WELD  Diste 11711 Supposting POR MoJ(z)  SSTD-SFI-MA5-WELDHA)
Revision Mo, - Dhiate:
Welding Process{es)  GTAW Typedsl  Mlanual
{ A, Monuel, Machise, or Semi-Agio.)
JOINTE {(CW-402) Dhatnily
Joinl Degign See Detail Drawing
Biacking (Y (Mo} X
Bncking Muterinl { Type) See Attachment # | far Details

[ Burfier to hoth backing and setaigers.
[ #etal [ wonfusing Meial
D Nenmetallic D Oither
Ekefches, Production Drmawings, Weld Syinbols o Wridten
Deseription shoald show the genem] armngement of the parts o be

welded. Where apolicabla, the root sacing and the degnils of weld
Froove may be specificd

LAt the option of the Mfpr., sketchea may be attached to illastruse joing
design, weld fayers and bend sequence, e for nodch tughness

procedures, for multiple process procedures, efc.)
i L r““y'r:a'-'h £

*BASE METALS (QW-403) ¥ &f,f’“"u

PN 1 GroapMa. | g} by P-Ma, I Gronap M, { ar 2 fo-rqt ¥

OR
Specification type and grade
o Specification wpe and grade
Of

Chem. Anabysis sl Mech. Prop,

o Chem, Analysis and Mech, Prop.

Ihdckness Range:

Basie Metal: Groove 01875 - 1.5 Filler  Unlimited

Pipe Dia. Range: Groove Al Diamelers Fillet  Unlimited

Oher -
*FILLER METALS (QW-$04}

Spoc. Mo, (BFA) 5.18

AWS Mo (Class) ER7S-2

F-Mo, &

A=t I

Size of Filler Metals: 80" - /"

Materinl Thickrness .75

Thickness Range:
Limooye K1575" - 1.5
Fillet Unlimited

Electmde-Flax (Class) R/ A

Flux Trade Mame MSA

Congumahble Insert Mot Allowed

Diher

*Each bege metai-filler metel combinntion should be recorded :nd_.-m]unll}- B

I R @Eﬁ“ﬁmﬁ Wi ,ﬂ-h/{w% p
QC1 EXP. 4112014 '-)/'H/ “:Iq'n-]'.
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W82 (Back)
WES b f-'?-‘]"t_‘t-!{,ﬁl}-ﬂ-fﬁ 5WELD Rev {0
POSITIONS (QOW-405) POSTWELD HEAT TREATMENT [QW=4DT)
Posittenis] of Grocve: T2 Tempersture Rangs MNSA
Weblding Progression: Lip B Do N_,."A - Time Rongs _f‘i,_".l}
PFositivnis] of Filket _All
= = GAS {WHR)
PREHEAT {(yW-204) Perceni Campostion
Mrehest Tamp, Min,  S50°F Cluses} { Mixture) Flow Roie
Imterpess Temp.  Max.  300°F Shaekdmg Argon 09.9% A-60 CEH
Prehea Malnienance As Meeded Trailing M A My A NiA
(| Comtimanus o mezial heting whess applicoble should ke recornded ) Backsng Argon 0009 Ahl CFH
ELECTRICAL CHARACTERISTICS (QQW-403)
Current ACor 2 DT Polarity EN
Amps (Remge) 120 - 220 Vils (Range)  B- 21
{Ammps and vols ranee should be recorded for each clecirods size,
position, ond thicknes, ete. This information may he [eted inoo
mabular foem similar to that shown below, |
Tungsten Electrode Size and Type Vhe" = 1" 2% Thomated (Maintain Pencil Pamnf)
[ Pure Temgsten, 2% Thoristed, s,
Mopds of Metal Trarsfer for GMAW _ MEA
| Spmiy anc, shor circuizing ar, efc.)
Electrode Wire fead speal] mnge N!-ﬁu
TECHNIQUE {QW-4 1
Siring or Weave Bead  String or Weave
Orifice or Gag Cup Size 10" -3
Initial nod Interpass Cleaning (Brushing, Grinding, e} Brushing or grinding
Method of Back Goeging  N/A
Oucillation  BMSA
Comtact Tube to Work Destones 3" MAX.
Multiphe or Single Pass {peraide)  Multiple
Multiple or Bingle Electrodes  Single
Traveel Speed (Ronge) 28 [PML
Fm:ning Noae Allowed
Cithar
Callwer
Filbar i atal Curneni [&E., Remariks,
Comments, Hot
Travel Wire Additian.
Weld Tupe Ao, Vol Speed Technigue, Tarch
Lavar(g) Process Clase D Palar Range Ranue Ranpe Ample, Ere
| — o GTAW ER705.2 k. T DUEM 120224 w21 K 1M
[ H —;Wj
\_ﬂ Travis G Mooe }J"L_.j:jf
CIV Ba0#1281 - &
TG EXP. 4112014 'e_;.'i""i"' :

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



Stennis SSTD-8070-0015-WELD A
Number Rev.
Standard Effective Date: _ October 22, 2015
Review Date: October 22, 2020

Page 8 of 13

Responsible Office: NASA SSC Center Operations Directorate

SUBJECT: GTAW Procedure for Carbon Steel (P-1, Group 1 or 2)

Attachment 1

‘ INSPECTHON EPECIALISTS, INC.

Attachment # 1

I Single-V Gro:}ve |

Groove Angle; 607 mm o 75" Max
Root Opening: 1/16" 1o 5/32%,
Root Face: 164" 1o L6 "
Mizalignment: 1/]6-in. max,

Lol

Double-V Groove 1

Groove Angle: &0 min to T5°Max. Both Sides
Root Dpening: 1167 1o 532",

Root Face: 1564 1o 1/16"

Misalignment: 1/16-In, max.

Treal.:t Moo o

.-\/\-_\
& FE ;
\\J} or1 EXP. AM/2014 Joiid-15
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PQR
INSPECTION SPECIALISTS, INC. FROCEDURE QUALIFICATION RECORD (POR)
(Bee OQW-200.2, Section IX, ASME Boiler and Pressure Vessel Cude)
TR e I W Record Actual Conditions Used to Weld Test Coupon.
Company Meme  Jacobs Technology
Procedure Crnlificalion Recond Mo, SSTD-2070-001 5-WELDYA) Dage  _|O/1100E
WEE Mo SST D-RER0L001 5-WELLD:
Welling Processfes)  _GTAW
Types (Manual, Automsatic, Semi-Autn ) Ml amzal
FOINTS (OW-402)
T3
\ s
T
II.-su _:'E |<_
Gmove Design ol Test Coupon
[Foe cambsnation qualitications, the dieposited wekd melal thickness shall be recorded for each fillsr geral or peoces ueed )
BASE METALS ((W-403) POSTWELD HEAT TREATMENT ((W-£07)
Manerial Spec ASTM A-30 Tempernture WA
TypeorGrde  A-36 Tme MA
P, o P-Ma. | Oicher
Thickness of Test Coupen 07507
Drigmeder of Test Coupon. NiA
Cther
GAS ((W-408)
Pervent Compasition
Gins{es} {Mixruse) Flawa Bute
Shizlding Argon LA 260 CFH
Trailing WA NIA NIA
FILLER METALS (QW-404) Backing Argom e 4 H-60 CFH
SFA Specification 518
AWSE Classtication ERT05-2 ELECTRICAL CHARACTERISTICS (W40}
Filber Matal F-Ma. 6 Cumrent _DC
Weld Metal Analysis A-No, | Polarity _EN
Eime of Filler Motal angz- T Amps 40— 204 Volts  §5.1 =202
Oither Tungsten Electrode Size 5" o
Chther
Depasited Weld Wetnl 0.750"
POSTTION {QW-203) TECHNIQUE {QW-410)
Position of CGeaove 100 Truvel Sl 53 1PM
Weld Progression (Uphill, Doswnhill)  Bia String or Wenve Bead  String & Weave
Cither Orecitlation N'A
Multipass or Singls Pass {pee sdde)  Multiposs
Single or Multiple Electrodes _ Sinple
PREHEAT {QW-404) Oithet
Preheat Temp. _50°F Min
Interpass Temp. [76°F - 273°F
Other

AR

v

f’i—}( Y- T

ot
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W-483 (Back)

POR No,  SSTD-B070-0015-WELDYA)
Tensile Test (QW-150)
Ultimsste UHeimate Type of
Specien Toml Logsl Lnit Siress Failum &
Min Width Thickness Aren Ih mai Locutice
| GA3E.M-T1 BT 725" 0.5415" ek E0495 Pase
fd 38, -T2 754" . 724" .5459" 43,000 TH. 554 Base
Guoided-Bend Tests (QW-160)
Typeamd Frgure Mo Heaull
435,50 -5 1 Fide Bend O 462 2 Avteptnhle
GANE S ~52 Side Bend O 22 heooepuable
G438 M 53 Side Bend W62 Actiptible
550 54 Side Bend OW-462 2 Accepeaible
Toughmess Tests (QW. 170}
Specimen Notch Mugch Tiesst limgact Lateral Exp. Dirop W eight
N, Lacatian Type Temg, Yolues % Shear Mila Hreak Ma Break
1 NIA A NI MNiA hia MiA N4 Mg
Fillet-Weld Text ((W-150)
Result - Saiisfaciony: Yes WA Moo MiA Penetration inta Parenst Metal: Yes  N/A Mo Mia
Mucro — Results i ==
Other Tests
Typeolf Test WA
Depasit Analysis  NA
Cither  Wia,
Welder's Name  Seoit Harrisl & WC Eing SooSec Mo, Stamp M,
Tesis condusted by lhspection Spci.'iuJi.iL-':, Ine, — MTL Diw Loboraiory Tess Mo, 6438,00

We partify that the ataremeni tn thig reessee] are sormrest gnd thar the beer welds e Pr'\-'Pd-"\-"\-i- welded. and teeted in aceordensa with tha raguiTeEneEta

of Segtion IX of the ASME Cade.

Murufacturer  Jacobs Technobagy

Date _Oeuober [1.201 Lfﬂé A2l By EEM?,;VILLU (o141

Trawis G Moo
W 80041251
QC1 EXP. 412014
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Certificate of Analysis

Client:

Vm SPECIALISTS, INC.

MECHANICAL TESTING LATEATORY DIVISIGN

CERTIFICATE OF ANALYSIS

Job Mo

Jacobs 'Fumnnlngy

Purchaze Order:

6438.50

Benny McGrath
ASME Section IX

One (1) - 0.750" Plate  Procedure Qualification WPS & 88TD-8070-0015-WELD
Welders: Scott Harriel & WC King

Client Representative:

Test Specification:

Sample Identification:

The above referenced sample was prepared and tested in accordance with the welding procedure gqualification
requirements of ASME Section IX. Two (2) tensile test specimens and four (4) guided bend test specimens

were prepared and tested.  The results of these tests are reported hercin.

Travis G. Moore, Lab Manager

TENSILE FEST
ULTIMATE TENSILE NATURE
SPECIMEN  WIDTH THICKNESS  AREA LOAD STRENGTH OF
1 INCHES INCHES S0, IN, POUNDS PSI FRACTLURE
6438.90 -T1 0.747" 0.725" 0.5416™ 43,594 8,405 Base
G438.90 -T2 07547 0724 0.5450" 43,090 78,034 Base
” GUIDED BEND TEST
SPECIMEN ID TYPE TEST TEST RESULT
643890 5] Side Bend Agceptable
438,90 52 Side Bend Acceptable
6438.90 -53 Side Bend Acceptablc
G438.90 -54 Side Bend Acceptable
The tests expressed herein meet or exceed the requirements of ASME Section IX.
Trawls G Moo ~
Wl 90041251 ¥ A 1
Qc1 EXP. 4112014 %,ﬂl‘u‘ﬂ/} o 1yl
CERTIFIED BY: ||
11,2011 Certificate No: 1 aof 1

ALL TEST SPECIMENS. SAMPLES. DROPS, ETC. WILL BE DISCARDED THRRTY (30} DAY S AFTER TESTING LWLESS OTHERWISE INSTRUCTED IN WHITING
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WPQ-1

INZPECT SPECTALISTS, INC.

WELDER PERFORMANCE QUALIFICATION WP
(See QW.-301, Section [N, ASME Boiler and Pressure Vessel Code)

MECTEANHIAL TRATRCL LABY RATOHT DEVINIS

Welder's Mame Seolt Harriel [densifcation Mo

Test Deseription

SETD-R0T0-001 5-WELD
ASTM A-30 0 ASTH A-36

Teat Coupon D Procection Wekd

Thickness. 47307

Identification of WPE followed
Specification of hase memi{s)

Testing Comditions wod Quabificarion Limits

Waelding Variables [QW-305) Agtual Vialoes Hange Qualified
Welding process{es) GTAW GTAW
Type (le: manual. semi-auto) aaed Matunl Manual
Hacking (metak, weld metal . double-welded, elc.) Wit ‘Woth ar 'Without
Plate Pipe {eniter dinmeter if pipe or tube) 11.500° 2HT5 — Unlimtbed
Base rietal P- ar 5-Mumbes 16 P- or S-Nusnber Bl PI-P11, P34, Pdl-PaT & 51
Filler metal ar electirode specifications(s) {SFA) (infa, Onlyy LHES
Filler mezal ar elecirode classificationds) (infa, Omly) ERTS-2
Filler metal F-MNumben(s) s F&
Comzumable insert (OTAW or PAW) Mane Moo
Tiller type {solidimetal ar flux cored/powder) (TAW or FAW) Solid Sl GTAW

Drepesit thickness far each process

Process 10 GTAW ¥ Ervers mimivmim Yes Mo 0,7 = {LIRTS" = | 5007
3 layers mindwmm e Ma

Proscass 2;

Position qualified (26, 4G, 3F, exc.) 1G = 1G

errical progrsssion (uphill or dosmhiIF M4 A

Type of fusl gas (FW} MiA A

tnert gas backing (GTAW, PAW, GMAW) _Argen 49.4% _ATgon 95.9%
Trovsfer meode (ppray/globilar or pulse i ston dreuil-GRLAW) BA BNA

GTAW cuamem nype/pobarniny (AL, DCEP, DCEN) DCEM DCEN

RESULTS
Visual Examinaticn of Compheted Weld (QW.-302,4)

Send est; [ | Tranvverse root and fece (QW-482.3(a% [ | Langindinal root and face [OW-462.300% [ 5] Side (QW-462.2,
D Pipe bend specimen, comresion-resistant averlay [QW-462 507, D Flale berel specimen, corrosien-resistant overday [QW-462.5(81];
I:l Pncra test for fugion [QW -4 5tkik: rj Macro tesd for fusion [OW-202 5(e)

Acooplable

Type Besult Type Besiuli Type Resuli
Tensile | Accepmlle Sailc Bend 1 Acceptohle Side Bend 3 Acceptable
Tensile 2 Accepiable Satle Bund 2 Acceptnhle Shle Bemd 4 Accepble

A ermuive radiographse eaminatiom resalis (QW-1%1) MA
Fillet weld - fracture test (QW-180]  N/A
Mo examination (OW-184) MNiA
Other etz NiA

rslm or specimens svaluated by NiA
Mectanical rests conducted by Imspection Specialisis, Inc
Welding sapervised by  Trmavis 0. Moore

W cartify dhat the siatemems in this recond ane commost and thel the e coupons were prepored, welded, and tegied m Aestadner with the requirenents of
Secriva 1Y af the ASME Boiler and Pressare Wessel Code.

Lengih arul percent of defects  BA
Fillet szre {in}  %/4 £ N4 Concavity comvexity [in]  MNIA

Company _ N/A
Labomtory fest . S42H.00

Signed _ Inspectics Specialists, Ine. Ovganization  Jacobs Technolopy

By Travis & Moore By
Date  Cetnber 11,200 Travis G Moo Diae {Z‘,Mm Fi /{jf fu gy
TWI GB04125] i f

% 001 EXP. 42014
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WPQ-2
INSPECTION SPECIALISTE, NG,
UFTRAROAL TSI | A ey S I Rdey WELDER FER'FOMLE QUALI.FIC&T]D” NTQJ
(Seo QW-301, Seetion IX, ASME Bailer and Pressure Vessel Codel
‘Welder's Mame W King [dentificaisan ho
Test Description
ldentification of WPS followsd  SSTOURIMI00 | 5-WELD (371 recowpon [ Producsion Weid
Specification of base metal(s) AT A-36 o ASTM A-3f Thickmsss = 0.730"
Testing Conditions amd Qualificntine Limits
. Welding VarinlHes {005, Al Vilises Raage Qualified

Welding processes) GTAW OTAW

Type die; manual, sem-suto) used Manual Ml

Backing (netnl, weld mital, double-welded, etz Wiithoi Woith or Withaur

Plate || Pipe {enter dismeter iF pipe or tubs} (ETiR TA75"— Udimiced

Bage mets] P- or S-Numbes io [ or S-Mumber Pl P1-P1 1. F3d, Pal-PaT & 51

Filler metal or electrde specificaticas(] (SEAT (mif Only) 5.8

Filler metal ar electrode classificationts) (infio. Only) _ERTD5.2

Filler metal F-Mumber(s) F& Fh

Cossumahle insert (GTAW or PAW) Mg m

Filler type (salidtmetal or flas cored'powder) {OTAW or FPAW) Salid “Salid GTAW

DieposH thickness for each process B

Pracess | GTAW 3 layers minimum Yes hti] 0.750" 01875 — 150"

Process 2 - k] |a;|-c1'=- Tl Yes ]

Posttian qualified {2640, 3F, e} g 10

Ventical prograssios (uphill or downinil) MEA A

Tvpe of Rl pas (OFW ) MIA A

Inert gae becking {GTAW, PAW, GMAW) Argom 9.6, Argan 95.0%

Tramsfer mode (spray globular or pulse to ghart circui-G3 AW NIA = M,

GTAW curent typeipalanty {AC, DCEP, DUEN) DCEN DCEN

RESLLTS
Visual Examinntion of Complerad Weld (OW-302.4) Acceptable

Bend igs1; |:I Transverse oot and face JOW-a62300); [ | Lenpfudicad roet and faze [(W-462 3{b); [ ] side (owodeaay;
D Pipe bend specimen , cogrosion-resistant overlay [OW-462.30]; I:| Plane bend specimen, comasion.resistant overlay [OW-462.5(d)];
[T e sest for fusica [owe-4sz5b1E [ Maeeo test for Sieston JOW 162,542

__ T Resuli Type Itegalt Type Rl
Tensile | Accepiable Side Band | Axceplable Sidke Beed 3 Accepiakle
Tensile 2 Acotpiable Side Hend 2 Accoptable Fide Bend 4 Accepinble

Alternative cadiographic sxamingtion resalis (QW-19]5  Aia
Fillel weld — fraciure tese (AN 130} WA
Macm examsination [QW-15d4) A
Oiber stz NiA

Film or specimens evolumied by - hA
Mechamical teses conducsed by Irspection Specialisn, ne.
Welding supsrvised by Trawis @, M_go';-

W centify that the statemends in this recond are correct amd that the fest coupans were prepared, welded, and tested in secordance with the requiremends af
Secman X of the ASME Bedler and Pressure Vessel Code,

Length and percent of defects.  MA
Filgst slze (00 NiA x  MiA Concaviny commvesity (in]  MiA

Comnpasy  NiA
Laboratery tesing. 643800

|acobs Technology

ﬁ!m-}. M;/E;If: Joritlyy

Sigmed  Ingpestion Specialisie, Inc Crrganization

By Eﬁi é .ém Travis G, Moore By

Dt Oieker |1, 20 Trmad e Drate
CWI BS041251
v.-' QC1 EXP giamng

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



