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1.0 PURPOSE

T-1 metal pipe has previously been identified in John C. Stennis Space Center (SSC) standards
(SSTDs) as HSLA, HS-1A, ASTM A514, ASME SA517, ASTM A333, Low Alloy Steel Plate,
ASME SA-6 as well as T-1. Some of these references are general in nature and others appear to
be incorrect (e.g., A333 Grade 1 has a tensile strength of 55,000 which would not be considered
T-1 steel). Prior uses of the ASTM designations are questionable; A514 and A517 are
specifications for plate, not pipe.

There are still piping systems onsite that have been fabricated per the requirements of the SSTDs
noted below, and therefore must be maintained. Pipe fabricated from T-1 steel is no longer
available at reasonable costs or delivery. Therefore, this procedure uses A514 Grade B plate to
qualify a weld procedure and welder(s) with the intent to perform welding on steel pipe
fabricated from T-1 steel. SAE AMS 6386 is also a specification for T-1 steel in sheet and plate
form, and material previously fabricated in accordance with SAE AMS 6386, Type 2, and
ASTM A517 Grade B may be used interchangeably with ASTM A514 Grade B to qualify a
welder or weld procedure under this standard.

Two Weld Procedure Specifications (WPS) were developed for welding of T-1 steel plate/pipe
up to a maximum of 2” thickness.

The following documents were generated based on welding a '4” plate and, per Code permits,
qualified welders to weld up to %" thick T-1 steel:

a. WPS NASA 34-014-1-1-1
b. Procedure Qualification Record (PQR) NASA 34-014-1-1
c. Procedure Qualification Record Data (PQRD) NASA 34-014-1

The following documents were generated based on welding 1” plate and, per Code permits,
qualified Welders to weld T-1 steel from '4” thick to a maximum of 2” thick:

a. WPS NASA 34-014-2-1-1
b. PQR NASA 34-014-2-1
c. PQRD NASA 34-014-2

2.0 SCOPE

This standard provides for a qualified American Society of Mechanical Engineers (ASME) weld
procedure for Gas Tungsten Arc Welding (GTAW) of ASTM A514 Grade B (UNS No. K11630)
high-strength (tensile strength of 110,000 psi or more) steel plate (also known as T-1 steel) up to
a maximum thickness of 2 inches. This standard provides a weld procedure for performing
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maintenance and modifications to existing piping systems onsite. This standard is not for new
construction unless prior approval is obtained from NASA Engineering.

3.0 APPLICABILITY

This SSTD applies to all contractor and subcontractor personnel involved with the GTAW
welding of T-1 steel.

4.0 REFERENCES AND APPLICABLE DOCUMENTS

Applicable documents shall be the latest version unless otherwise specified.

ASME Boiler and Pressure Vessel Code, Section 1X, Welding, Brazing and Fusing
Qualifications

ASTM A514, Grade B, High-Yield-Strength, Quenched and Tempered Alloy Steel Plate

ASTM A517, Grade B, Standard Specification for Pressure Vessel Plates, Alloy Steel, High-
Strength, Quenched and Tempered

SAE AMS 6386, Type 2, Steel Sheet and Plate, Low Alloy, Heat Treated, 90,000 psi (621 MPa)
and 100,000 psi (690MPa) Yield Strength

SPR 1440.1, SSC Records Management Program Requirements

SPR 8715.1, SSC Safety and Health Procedural Requirements

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

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

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

5.0 RESPONSIBILITIES

Responsibilities for the use and control of this standard and for the review and approval of
revisions or cancellation of this standard shall be as specified in SSC Standard SSTD-8070-
0005-CONFIG and the applicable documents referenced therein.

6.0 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 Standard and the SPR, the SPR shall take
precedence.

b. Items denoted as essential variables in the attached 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 Center Operations Directorate Operations and
Maintenance Division (OMD), the NASA SSC Engineering and Test Directorate (E&TD),
and the NASA SSC Safety and Mission Assurance (S&MA) Office.
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c. The attached PQRs (NASA 34-014-1-1 and NASA 34-014-2-1) and PQRDs (NASA 34-014-
1 and NASA 34-014-2) are the PQRs and PQRDs for the original WPSs in this Standard.
When performing new qualifications, a new, approved PQR and PQRD shall be completed
showing all pertinent data and results of the weld procedure qualification.

d. For each WPS requiring Charpy impact testing per Section QW-170 of the ASME Boiler &
Pressure Vessel Code, the minimum toughness test temperature under the supporting PQR(S)
shall be equal to or less than the minimum service temperature of the weldment or -320°F,
whichever is greater.

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

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

7.0

RECORDS AND FORMS

Records required by the procedures of this standard shall be maintained in accordance with SPR
1440.1 and as specified in this standard. For quality records, refer to the SSC Master Records
Index. All records and forms are the latest version unless otherwise indicated. The original,
signed WPSs and PQRs (copies of which are provided in the Attachments to this standard) 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 standard.

8.0

ASME
CEF
E&TD
GTAW
HSLA
NASA
OMD
PMD
POR
PQRD
psi
S&MA
SPR
SSC
SSTD
WPS

ACRONYMS AND ABBREVIATIONS

American Society of Mechanical Engineers
Central Engineering Files

Engineering and Test Directorate

Gas Tungsten Arc Welding

High-strength low-alloy

National Aeronautics and Space Administration
Operations and Maintenance Division

Project Management Division

Procedure Qualification Record

Procedure Qualification Record Data

pounds per square inch

Safety and Mission Assurance

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

John C. Stennis Space Center Standard

Weld Procedure Specifications
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9.0 ATTACHMENT A - WPS, PQR, PQRD ATTACHMENTS FOR %" WELDING
WALL THICKNESS (MAXIMUM OF %” THICK PLATE/PIPE)

WELDING PROCEDURE

NASA 34-014-1-1-1 WPS

NASA 34-014-1-1 PQR
NASA 34-014-1 PQRD
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Attachment A.1: Jacobs Technology WPS # NASA 34-014-1-1-1

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

Organization Name Jaccbe Tecmology By Doug Cike
Welding Procedure Specification No NASA 24084114 Date 1172007 Supporting PQR Nos| __ NASA3¢0143. 1 Ray |
Revision No 1 Date 111514
Welding Process|ss) CTAW — Typeis Marual
NManusl, M; , 01 S
JOINTS (QW-402) Details
Joint Dasign Sroole, St !":N Jested
oot Spacing L
Backing: Yes Ne X

Backing Material (Type) -

(Rafier (0 both hacking and releines)
CImetal [CInontusing Meta! . —)
[CINonmetaliic  [C]Other
Sketches, Production Drawings, Weld Symbols, or Written Description a Y

should show the general arrengement of the parts to be welded. Whera "
applicable, the datails of wald groove may be specified. 0250 0.12 r..,L }.._ 0 062 5

Sketches may be sttached to illustrate joint design, weld layers, and bead
sequence (e.q., for notch toughness procadures, for multipla process

procedures, etc,)]
*BASE METALS |QW-403)
P-No. 1l GroupNo. 4 . 1o P-No 118 Group No. o
oA

Specification and typo/grade or UNS Number

1o Specification and typa/grade or UNS Number
OR
Chem, Analysis and Mech. Prop,

1o Chem, Analysis and Mech. Prop.

Thickness Range:

Base Metal: Groove o)z Filler oo

Maximum Pass Thickness = ', in. (13 mm) (Yes) — % (No)
Other Matorwl typs - NELA steel (quenchid and lemDbendd)

*FILLER METALS (QW-204) 1 2

Spec. No. {SFA)} 228
AWS No. (Class) 13094
F-No, od
ANo., 1z
Size of Filler Metal L3
Filler Metal Product Foem WA
Supplemental Filler Metal NA
Weld Matal

Deposited Thickness

0.5
Groove
Fillet Virie =

Electrode-Flux (Class) DA
Flux Type A
Flux Trade Name L
Con ble Insert NA
Other

*Each basa metal-fillar matal combination should be recorded individually,

103
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FORM QW-482 (Back)
WPS No. Rev.

POSITIONS {QOW-405) POSTWELD HEAT TREATMENT (QW-407)

Position(s] of Groove 16 Temperature Renge Morie

Welding Prog : Up Lo Down et Time Range

Position(s) of Fillet Other

Other =

GAS (QW-408)

PREHEAT (QW-406) Percent Composition

Prehaeat Tompaerature, Minimum kil Gasles) (Mixture) Flow Rate

Interpass Temperature, Maximim 0¥ :

Prefeat Maintenance Shielding Aroan ac0m a6t

Other Meep lempanmiors ws coae fo 00 s peeatia Trailing

(Continuous or special heating, where applicable, should be recorded) Backing A il 8

Cthor —
ELECTRICAL CHARACTERISTICS (QW-403|
Other
{
Eilos Mot (e.g., Remarks, Com-
Current Wire Feed | Enargy or Travel mants, Hot Wire

Weld Classifi- Type and Amps Spead Power Volts Speed Addition, Technique.

Passies) | Process cation Diameter | Polarity (Range} {Range) | (Range) | (Range) {Range) Torch Angle, etc.)
Al Graw ER1205-1 | 3" ocse 10150 NA 13-15 66 igm

Pulsing Current

Tungsten Electrode Size and Type

Amps and volts, or power or energy range, should be recorded for each electrode size, position, and thickness, etc.

Heat Input (max.) 21 Kain

ULGITS, SFAS 12EWTH2

Mode of Metal Transfer for GMAW (FCAW)

Purs Tungstan, 2% Thoriemed, ec)

{Sgray Art, Short Ceouiling Auc, oo |

Other
TECHNIQUE (QW-4101
Sting or Weave Bead Bdh

Orifice, Nozzle, or Gas Cup Size .

RN CONLIT NaNtS SULH 35 O 07 grease with soleert soaknd coth Remove scam, i, oz by grnd ng or Sy

Initial and Interpass Cleaning (Brushing, Grinding, etc.)

Method of Back Gouging il
Qscillation L.
Contact Tube 1o Work Di NA
Multiple or Single Pass (Per Side) b
Multipla or Single Electrodes L —
Elpctrode Spacing = NA
Peaning Hekahowed

Other Al

(07110
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Attachment A.2 Jacobs Technology PQR # NASA 34-014-1-1

FORM QW-483 SUGGESTED FORMAT FOR PROCEDURE QUALIFICATION RECORDS (PQR)
(See QW-200.2, Section IX, ASME Boiler and Pressure Vessel Code)
Record Actual Variables Used to Weld Test Coupon

Organization Name Jacobs Technology
Procedure Qualification Record No. NASA 34-014-1-1 Rev 1 Date 11/15/2014
WPS No. . NASA 34.014-1-1-1 Rev 1
Walding Processles! _GTAW S—— R
Types (Manusl, Automatic, Semi-Automatic) Manual
JOINTS {QW-402| o
60
=
<\ 2 §
i ] .
0.250 J —0.0625 "
25— €
Groove Design of Test Coupon
{For combination qualilications, the deposited weald metal thicknass shall be recorded for each liller metal and process used.)
BASE METALS (QW-403} POSTWELD HEAT TREATMENT (QW-407)
Materlal Spec. — U3 = - Temparature |
Type/Grade, or UNS Number - T — Time
P-No, —!2_ Group No. —* _to P-No. "' Group No. ... * Other = —= =
Thickness of Test Coupon o — B
Diameter of Test Coupon L. =
Maximum Pass Thickness I =
Othar R
— — GAS {OW-408) =
Percont Composition
Gasles| (Mixture| Flow Rate
— Shietding o At . S
FILLER METALS (QW-404) 1 2 Trailing
SFA Spacification s Backing B . s
AWS Ciassification e Other —
Filler Metal F-No. B -
Weld Metal Analysis A-No. ” ELECTRICAL CHARACTERISTICS {QW-408)
Size of Filler Metal OV ) = Currenmt — > e -
Filler Metal Product Form e Polarity e
Supplemental Filler Metal _ ik Amps. 1o-108 Volts u-uy
Electrode Flux Classification oy Tungsten Electrode Size —..J
Flux Type — = __ | Mode of Metal Transfer for GMAW (FCAW)— ™%
Flux Trade Name Rl Heat Input — ———
Weld Meatal Thickness ¥ Other _ :
Other —
POSITION (QW-405)} TECHMIQUE {QW-410)
Position of Groove A Travel Speed e )
Weld Progression (Uphill, Downhill) | String orWeaveBead e =
Other - | Oscillation 2 A
Muttipass or Singie Pass {Per Side) Witpow: —
ey SiNGI@ OF Multiple Electrodes Srge —
PREHEAT (QW-408) Other =
Preheat Tamperature 2P e - —
Interpass Temperature 00 ol ———
Other == ————= - ——
107131
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FORM QW-483 (Back)
Tensile Test (QW-150} Mo
. Ultimate Typa of
Specimen Ultimate Unit Stress, Failure and
Na. Width Thickness Ares Total Load Ips or MPs) Location
T-1 0754 0.226 0170 16.492 ks 114,000 Ductie dase melal
T-2 0.752 0.232 0.174% 20,378 s 118,779 Ductiie base metal
Guided-Bend Tests (QW-160)
| Tyoe and Figure No. Result
2 transverse faca bends per QW 161.2 and QW-462 3(a) Acceplable
2 trensverse roof bends per QW 161.3 and QW-462 3(a) Acceptable
Toughness Tests (QW-170)
Specimen Notch Speciman Test Impact V"““T
No. Location wS_-m Temperature | fi-4b or J % Shear  Mils(in)ormm | Drop Weight Break {Y/N)
Base Metal 1 Base Metal [0.394 x0.187 -50°F 29 100 a8 Break
__Base Metal 2 Base Metal |0.394 x0.187 S50°F 24 100 5 Break
Base Metal 3 Base Metal 10394 x 0167 S50°F 28 100 44 Break
HAZ1 HAZ 0.394 x 0197 -50°F 25 60 23 Break
HAZ2 HAZ 0.394 x 0167 -50°F 15 60 30 Break
HAZ3 HAZ 0.394x0197|  -50°F 12 40 15 Break
Weld Metal 1 Weld Metal | 0.394 x0.187 -S0°F 52 100 32 Broak
Wele Metal 2 Weld Metal |0.394 x 0187 S50°F 44 100 34 Braak
Weid Matal 3 Weid Metal | 0.394 x 0,187 S0°F 40 100 28 Break
Comments — —_ =
Fillet-Weld Test (QW-180)
Result — Satisfactory: Yes — No — - Penetration Into Parent Metal: Yes No.
Mxro — F+) 19 . - -
Other Tests
Type of Test _ Vickers (HV) 10kg Hardness Test -See RevOfor results -
Deposit Anaiysis — —
Other
Walder's Name . Kevin Jurich Clock No. SwmpNo.— 19
Tests Conducted by Southern Inspeckon Laboratary Test No. 91100107

\Wea certify that the statements in this record are correct and that the test welds were prepared, welded, and tagted in accordance with the
requirements of Section IX of the ASME Bodler and Prassure Vessel Code.

Organization Southem Inspection

Oate 1172712007 Certifed by Originai signed by Rennis Branson
({Detall of record of tests are illustrative only and may be modified 10 conform to the type and number of tests required by the Code.)

w3y
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Attachment A.3: Southern Inspection PQRD # NASA 34-014-1

o

Southern Inspection & Testing, Inc.
1236 Mac Arthur Ave., Harvery, LA 70068, (804) 3471782

PQRD - Welding Conditions
WeldOffos Wi

PORD rumter NABA Mdran Feasin © Dwe WO

PO e NABA MOVA10 Roviwen ¢ ViR g sl ATV Bsmom O are) D31 )

WP vt NARA MEVa 100 Aoawen o Compurry rave MALA Bhwvus Bpacn Conm

10 b9 loninn Wnas Favr

WLOMG PRCCESSES

Weking (vocess GTAW

T Morus

BABE MRTALS (oW 403

Prosham e Paw Wl (5 Moo form Pan
Maderw GOnM! rarin Hoal @ TOnade Matorsl COnin mumiae Hoal @ TCHenIse
DO o [l ar oo | AStam Boac! cotion (1ppe o gras| St
WOrvane! sarganing SCr- ey Nerrw sTgnnton ACr My
Trase reve Trmde narw

P it " ¥ v s

G nrow o G vt o
AWE 0oup e v AWD o artm v
Nomnal paense e Moo poatiae sae

Boren e et

Langty "0 Legh Wi

W (09 " n wwanr (00 - n
Thachrmse )00 Thasress =) 0080
JONRTE QWM

SO cowgn Brge Vg o

Nacrry Nerm —7 " SRTy 4 —

\

Notaren Morm ‘--\ s(a
Groes Mge wey 1 80 " \. 0.2%0"

Nowr (pmavy YT ) \ I.;_«'- |
News bace " 00838 - = [6 -
CLEANNGROOT TREATVENT

Bortace prepasion AL ol st artaces Vel e coaned of 06 PO ATE ARG oM

LA ranr e g Brareng ardd Ooring

Baes gougrg et Nove

RO D 10T 12 0
[— ‘

P Doppr g 2308 C s Sulluas 44 80w ioair et win Wi
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p— Southern Inspection & T Inc.
1236 Mac Arthur Ave, Harvey, LA TOOSSE, (504) 3479762
¢} o sy e
WoidOice WFS

FORD numoe NABS 2 lva Anecon O Time ety
PASS NFORNA TEON
2354 Vomser ' 2 S . s .
Liye numoer ' 3 s = c
WELDNG PROCESSES
Vo3 rg DO Glaw Glaw CTaw GTaw GTAW STAW
Teoe o s Mo Marw Mo o
FULER WETALS /DN -S04
Natec YT Tt P 138081 o # TIRCTUENE e ® SRS e & BT S @ (3BT e OBTR0
SFA specicanon L3¢ £2e s s s2¢ »
AWS classou on ER120%1 s et RS En2E 205
P men Fourte L L3 L 3 e
W T AT =2 2 L ] w = I
Foer manal ronrs sompoRncn
F i meng 1002 nane
Tl el soe - 08 ooers ToeTe ToeoTe DoEs coeote
Largm of Yher mamn ZormuTes -
Toparsec Moarwes - oossrs ] 0 097s G 0EGTS nosme o087
MassUm DESE ThoaNens . s o o o L3~ 0w?
Ve Sesew cheTry
Tia nemnel sorgesten
Fia T “arw
POSTION 10w 425
Foston of groowe "w = 0 W0 R "0
Wntd orogreRser -
PREEAT (OW-426)
Fetea engecnsn o b= ;T ey s =0 e
Mzt DS WTOe DL o+ xc 2, xm xc x0 00
A% 1A eor
Swearggis  Te % 2 A moame A " v & e N e a

Flow ram - o bl bzl = * =
Trmng g Tew e b aad o e Norw Horw
Basrgpas  Type %O A 2000 A o omn A 59885 & EE N A

B = L L ] 2 8 :
FLTCTRICAL QWY
Fowr erw s28 - oomsts cosars SoaTe 00837 L ol Lo
Jos— e 1= " L] " =
wen " " " - " 4
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T . .
TRINITY s _ Packing Slip

“ TRINITY STEEL., LIC ey (s r.5 :
S T' eouy . PO: BAX 350 L‘ u > .r{; OATE | ™S NUMBER
Seel TS LOGANVILLE, GA 30082 - saanl &
. 10247200 Al #404
770-995-9808/ FAX 771-995.8G77

SOLD TO SHIF O

ATTN: ACCOUN'IS PAYABLE JACOBS TECHNOLOGY  INC
JACOBS "ECHNOLOGY GLDG 2204
BLDG 2108 STENNIS SPACE CENTER. MS 19520

STENNIS SPACE CENTER, MS. 3952%—6000

P e
z > 28 e - =
[ /o TERYVS . A SHIP DAL SHIP VIA FO3
[ 20035 [ Net3d ™ | 10262007 |AAA COO..]  PP&ADD
r‘s.\\ DESCRIPTION QTy

ASI13GRB14 “/4" THK X 58" X 88* SA514 GRADE B CARBON STEEL

PLATE

LINE |
FRT FREIGHT CHARGE '

LINE 2 5

9Y7¢

' ,@q s 73 JPE
| 4k [ | %

7%

| . J " " ,. ,‘,(17
%

230
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Paderal AMTnaCE ard

Seores Space Conter W5 16629 4000

bzt SRR RADIOGRAPHIC REQUEST / REPORT

PAGE 1 OF 2 '

|

L e i Lab Report No T.RT-07 -
| Requastor REETS Wark Order ¢ Date
ROBBIE MIL_!.ER |8-3866 'RT8I0FFSI8 11-19-07 |
'Spacification [Pnn Igantification Tpiocowm No. B
$SC34-004  |WELD PROCEDURE QUALIFICATION FOR T STP-8810-0025 |
[ Welg | Wed | Material | Material Poe Fim Density | Disposition Tach |
No. | VN—WTM | Thickness | Diameter | Wek /iQi i Acc. | Rej | Dafect Code and Size or Other '
61 | AB | cs [ 2800 | PATE | 31 [ 20 | X |
[ B T T3z | 29| X 020 Pl 1
G2 | ASB s PLATE | 30 | 28 | X 030°P1 (2) 040" PI 2
, 80 {30 ] 281 x 2 o
’ =1 | i - . ,
SR S Uy Ko R, iy [l et Fey P =
. % i |
[ | | l , ‘
lr:_'_ EGH £ : i
] | ]
| BT B i
| |
[ i L
W ‘ |
i | { % i
' i 1 ! l
§ !
—_— .—T - 1
i ]
! l {
¢ fJ.W__i
EEATY ! |
I - ; ’
IR ] 0% - )
; A
L | |
— |
[ {
! |
| 1 i
‘._. |
} \
| Additional Information Dafact Codey
1G | PP#5351.676 - = i |
1G 2 PP#8351877 o Pg‘;‘y 51 % 0ta kidhipion !
| LOF = Lack Of Fusion AN = Antéact
| IP = Incomplete Peanetration ,

| Date Recoived Inspectar u'.'i-v? [m:mmnm'w.
11-19-07 R BREAULT,LVII , w’l'h
"y, 7 4

oeme | Date Completed
i

L
SSCH81 052607 |Intorrea 4 1)
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l o PAGE 2 OF 2 |
f Natony Aantnacs ard
e RADIOGRAPHIC REQUEST / REPORT |
Serves Space Cavie NG TEI9 400

J2. . Lab ReDOﬂ No. SSC-NOT-RT-07 - 102

| TechnioueNno 1 xmav [l GMM\IXJ PROCEDURE # mm_q&ng_ TECHNIQUE STAND OFF |

| uniT N/A SN NIA FOCAL SIZE N/A K NJA MA N/A |
|SOURCETYPE IR-192 SN 40912B ~ S2zE 179"  CURIESSS _ CAMERAe B-13S2

| SCREENS FRONT 010" BACK 010" __ FLMBRAND KODAK _ TYPEM _  SZE 4.5°X17" LOAD SINGLE (
| EXP TME |50 SFD 15" EXPOSURE SINGLE ~ WVIEWINGSINGLE

| PENETRAMETER TYPEISPEC ASMEV  sIZE 12 MARKERS A.a.c—__ ‘

| S MATERIAL S.S SiZE ,12_3"_ = s Esmrso Rewroncemem _129_,____

| TECHNIGUE NO 3 xrav(] mmlgl PROCEDURE # sm_g_m_QQgL__ TECHNIQUE SIAHD_QEF__ |

" UNIT N/A SN N/A FOCAL SIZE N/A KvNA___ MANA ‘

| SOURCE TYPE IR-192 SN 409128 SIZE 179" CURIES 89 CAMERA# B-1352

'seneems FRONT 010" BACK 010" FILMBRAND KODAK TYSE M Size 4.5°X17" LOAD SINGLE .
|EXP.TIME 5:15_ SFDS" 2 EXPOSURE SINGLE = VIEWING SINGLE
 PENETRAMETERTYPE/SPEC ASMEV _ SZE 23 MARKERS ABC

ls"“ MATERIAL S.S size 12 Esmmonzmroacepzu‘r ':‘Q“ .

| TECHNIQUENO. __ X.RAY L Gmw\D PROCEDUREWN __  TECHNIQUE __ |

i uNIT SN ____ FOCALSIZE Kv MA
SOURCETYPE _ __ _ _ SN _______ BZE____ _ CURES____ __ CAMERA® |

| SCREENS FRONT _____ BACK _____ FILMBRAND TYPE SIZE LOAD ‘

; EXP.TIME _ SFD_________ EXPOSURE VIEWING

| PENETRAMETER TYPE/SPEC SIZE MARKERS

| SHIM MATERIAL SIZE ESTIMATED REINFORCEMENT

| TECHNIQUE NO xRray | camma ] PROCEDURE ¥ TECHNIQUE

‘ uNIT SN FOCAL SIZE KV 1A |

| SOURCE TYPE SN SZE __________  CURES CAMERA # - |
SCREENS. FRONT BACK FILMBRANO ________ TYPE _____ Si2e LOAD

| exp TimE SFD EXPOSURE VIEWING |

| PENETRAMETER TYPEISPEC SIZE MARKERS |

CSHIMMATERAL SIZE _ ESTIMATED REINFORCEMENT |

| TECHNIQUE NO XRAY [ | GAMMA ]  PROCEOURE # TECHMQUE __ I
UNIT _ SIN________ FOCALSIZE ___ KV 1A ‘

| SOURCE TYPE SN 5ize CURIES CAMERA #

l SCREENS: FRONT __ BACK __ FILMBRAND __ TYPE SIZE LOAD ‘
EXP. TIME SED EXPOSURE VIEWING ‘
PENETRAMETER TYPE/SPEC . 8ZE MARKERS ’

| sHimt MATERAL ___ suzE ESTIMATED REINFORCEMENT
DENSITOMETER # 1912915 CALDUE DATE  12-20.07

“ Additional Information

"Date Recowved | Inspector i,; 7§ -0 7 |QALFiim Review: pemMe ['Date Completed |
11-19-07 ] R.BREAULT.LVI WS’LV""/‘ W7 |

L
S5C-881 052007 (Irdormed 4 1)
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WASHINGTON ALLOY CO.

A Division of U.S. Alloy Co.

P.C. Box 73909 F‘uyahur. WA 88373
[}

mail2@washingtonalioy.com
wuaw weldingwire.com
MATERIAL TEST REPORT
S ORDAN SMITH | o 11/01/07
PO BOX 1378 Ship Date’
HATTIESBURG .MS 39403 Net Weaight.
'
Proguct ERI120S8-)
Dimensions. 1/8"
Hog! # 138365633
Spacificehan AWS AS28 ER1208-1 41907 NC 10
Al C . Cr Cu Fe Mn Mo
.co8 .087 [ .89 -4 BAL 1.87 58
. ' ! — '
N Ni [} |P s Si 'Sn
73 PEM 12.38 31 PPX l.o08 | .008 | .54 008
Ti Y l Zr [ 1‘
.002 .007 l.0c3 1 !
|

TYPICAL MECHANICAL PROPERTIES:

TENSTLE STRENGTH (MIN): 120,000 PEI
1D STRENGHT (MIN): 105,000 PSI

ELONGATION PERCENT (MIN): 14

QQIALITE 28 € SVE

e ST {0
V8 g SIS e
Wosbiiengtonr Ao

Chnrtage, M V)TN 84

Thiz cartificanian i« provided by Wachington Alloy Co. with the exprassed wnderstanding that i: the product supplted fails

to confarm the siafed tpecifications, there shall be no
ord lobiil'y af Washington Alloy Co., with respect to sush ron-confoe

personal liablitty of any kind on the

igned and the obligation

or specificarion failurs, shall be limited 1o

o) on obligaiton to furmish the purchaser, at mo additional ch maigrial that meets tie spactficancns and conformencer or

by 10 refumd ta the purchaser the full amoun: of monay pald to Waeh

Tr g evemt shall Waskington Alloy Co. ba lioble for conseguential demage.

ington Alloy Co. for the retion of the product n ful!

Certification Administrator

WAFDIS 251603
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SUBJECT: Welding Procedure for ASTM A514 (B) HSLA (T-1 Steel) Plate & Pipe - Maximum 2-Inch Material Thickness

10.0 ATTACHMENT B - WPS, PQR, PQRD ATTACHMENTS FOR 2" WELDING
WALL THICKNESS (MAXIMUM OF 1” THICK PLATE/PIPE)

WELDING PROCEDURE

NASA 34-014-2-1-1 WPS

NASA 34-014-2-1 PQR
NASA 34-014-2 PQRD
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Attachment B.1: Jacobs Technology WPS # NASA 34-014-2-1-1
FORM QW-482 SUGGESTED FORMAT FOR WELDING PROCEDURE SPECIFICATIONS (WPS)
(See QW-200.1, Section IX, ASME Boiler and Pressure Vessel Code)
Organization Name Juceks Vechnoloy BY Dog e
Welding Procedure Sgeclhculon No. NASA 330142141 Date AUPTICT Supparting POR No.(s) NASA 3401421 Rev 1
Revisson No, Date 1S
" GTAY M
Welding Processies) e Typots! TAUIEMata Mot \l:‘:e. o Semt-Agtomei =
JOINTS (QW-402) Detaits
Joint D’*ﬂ" Croowe, Shat, irpict oyes
Root Spacing AL

Backing: Yes No 2
B’dj"g Matadel ”YDN (Refer 10 bomh bd:rno o retinoens) o
Cmeral CInontusing Matal
[CONonmataltic  [JOthes
Sketches. Production Drawings, Weld Symbols, or Written Description =
I

should show the general arrangement of the parts to be welded. Whare 4 o,
applicable, the detalls of weld groove may be specified. - 0 125"

Sketches may be attached to Rlustrate joint design, wald fayars, and baad
sequenca (8.9, for notch toughness procedures, for multipie process
procadures, etc. )l

*BASE METALS (QW-403)

PNO 8 Group No. 3 10 P-No.
OR

Specification and type/grage or UNS Number —

1o Specification and typa/‘grade or UNS Number
OR

Chem. Analysis and Mech, Prop.

1o Chem, Analysis and Mech. Prop.

Thickness Range:

8ase Metal: Groove el C = Fillat oo

M 1 Pass Thick = yin. (13 mm} (Yes) ———— 4Na)
Othar AT DS - HELA 508 (guenched ard tarpersd]

N GroupNo

*FILLEA METALS 1OW.4D4) 1 2
Spec. No. ISFA) 5
AWS No. (Class) W) S0
F-No.
A-No.
Size of Fillar Matals — R —
Filler Metal Product Farm
Supplemental Filler Matal
Weld Metal

Deposited Thickness:

Groove

Flllat
Electrode-Flux IClass}
Flux Type
Flux Trade Name
Consumable Insert
Other

oust
A
N

10
Unbimie -
N
N
N
NA

*Each base metal-filler matal combination should be recorded individually.

107131
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FORM QW-482 (Back)
WPS No. Rev.
POSITIONS (QW-405) POSTWELD HEAT TREATMENT (QW-407)
Positionls) of Groove e Temgp: Range Mo
Wolding Prog v Up ] Down — Tima Range
Pasimionts) of Fillet Other
Other
GAS (QW.408)
PREHEAT {QW-406| Percont Composition
Prahest Temperature, Ninimum 20F Gasles| (Mixturel Flow Rate
Inerpsss Temperature, MNaximim 00¥
Prahest Mai e Shielding P —_— e
Other Kiap lerrperstine 03 cioan 1o 200°F a2 poswibie Trailing
(Continuous or special heating, whers applicable, should be recorded) Backing oon s gen
Other
ELECTRICAL CHARACTERISTICS (QW-409)
" Other
bire {e.g., Remarks, Com-
Current Wirs Fead | Ensrgy or Travel maents, Hot Wire
Wald Classifi- Type and Amps Speed Power Volts Speed Addition, Technique,
Pass(es) | Process cation Diamater | Polarity {Range) {Rengel | IRangel | {(Range) [Range| Torch Angle, etc.}
AL GTAW ER1205-1 0125 ocer 20 A 20 dom

Amps and volts, 0¢ power or anargy range, should be recorded for each electrode size, position, and thickness, stc.

21K n

Pulsing Current Faal Input (max.)

W) 126 BFA £ 12 EWTha
1P Tungsien, 2% Thanaeeo, ol

Tungsten Electrode Size and Type

Mode of Matal Transfer for GMAW (FCAW)

1Spuey Aoe, Steet Cculting Are, et

Other

TECHNIQUE (QW-410)
String or Wi Besd
QOrifica, Nozzle, or Gas Cup Size
Initial and Interpass Cleaning {Brushing, Grinding, stc.)

Both
o S—
anmmtﬂmunﬁe{wmmwmﬂmw Fomove scals, (ust o by grindng o beahing

Method of Back Gouging yoe
Oscillation L
Contact Tube to Wark D L
Multiple or Single Pass |Per Side) Boh =
Multiple or Single EI d S
Elactrode Spacing Lo
CERE [ep—

¥

7o
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Attachment B.2: Jacobs Technology PQR # NASA 34-014-2-1

FORM QW-483 SUGGESTED FORMAT FOR PROCEDURE QUALIFICATION RECORDS (PQR)
(See QW-200.2, Section IX, ASME Boiler and Pressure Vessel Code)
Rocord Actual Variables Used to Weld Test Coupon

Organization Name

Procedure Qualification Record No.
WPS No.
Welding Processies)

Types (Manual, Automatic, Semi-Automatic)

.NASA 34-014-2-1-1 Rev 1

onba Yedmob_qx

—_ Date. 11/15/2014

GTAW
Manual

JOINTS (QwW-402}

TS

/. 000 0. |25

Groove Design of Test Coupan

(Far combination qualifications, the deposited weld metal thickness shall be recorded for each filler metal and process used.)

BASE METALS {QW-403) POSTWELD HEAT TREATMENT (QW- 407)
Material Spec. SRR Tomperature M
Type/Grade, or UNS Number — | T —— =
P-No. " GroupNo. _* toP-No. "% GroupNo. ° Other -
Thickness of Test Coupon 1 =
Diameter of Test Coupon —————— L =
Maximum Pass Thickness = -
Othor__ B
— — NG o Percent Composition
Gasles) (Mixture) Flow Rate
b Shielding Argn R adicuade Dh
FILLER METALS |QW-404) 1 2 Tralling SR .
SFA Specification oo s = Backing 2o 99 a5, aen
AWS Classification ks Other — S S L
Filler Metal F-No. _ s =
Weld Metel Analysis ANo. — "= L ELECTRICAL CHARACTERISTICS (QW-409}
Size of Filler Metal —— W ——— | Current - — —
Filler Metal Product Form A | Polarity - ﬁ”
Supplemental Filler Metal L W Amps, 2 — Vohs 5 [
Electrode Flux Clas-ﬁcahon s ! — Tungsten Elecirode Size - L3 —
Flux Type - Mode of Metal Transfer for GMAW (FCAW) — MA
Flux Trade Name A _— = Heat Input
Weld Metal Thickness i | Other
Other — ——
POSITION (QW-405} TECHNIQUE {OW-410)
Position of Groove L Travel Spead S
Weid Progression (Uphill, Downhill) String or Weave Bead — b
Other —— = | Oscillation . "
Multigass or Single Pass (Per Side) L
Single or Multiple Electrades L]
PREHEAT {QW-408) Other
Preheat Temperature oy _—— —
Interpass Temparature 00K ek - -
Other . . .
w73
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FORM QW-483 (Back)
Tensile Test (QW-150) oo
G Ultimata Type of
Specimen Ultimate Unit Strass, Faliure and
No \Vikith Thickness Area Total Load {psi or MPat Location
T 0753 e 07387 25942 (bs 118,342 Ductie base metal
T2 0755 0588 0.7444 #8157 |ba 118,426 Ductie base matad
Guided-Bend Tests (QW-160)
Type and Figure No, Result
4 transverse side bends per QW 161.1 and QE-482 2 Acceptable
Toughness Tests (QW-170)
Specimen Notch Specimen Test Impact Yoiues
No. Location Size Temnparature fi-lb or J % Shear Mils {in.l ormm | Drop Wesght Break (Y/N}
Base Motal 1 Basa Metal | 0.354 x 0.394 -S50°F 76 100 58 Break
Base Metal 2 Besa Metal | 0.364 x D 394 -50°F 62 100 46 Break
Base Metal 3 Base Metal | 0.304 x 0.394 -50°F 64 100 43 Break
HAZ 1 HAZ 0.394 x 0.394 -50°F 88 40 56 Break
HAZ 2 HAZ 0.364 x 0.394 -S0°F a7 50 61 Break
HAZ 3 HAZ 0.354 x 0.394 -S0°F 94 40 56 Break
Weld Metal 1 Weid Matal | 0,364 x D.394 S0°F 140 100 69 Break
Weld Metal 2 Weld Metal | 0,354 x 0 394 -S0°F 130 100 60 Break
Weld Metal 3 Weki Metal | 0364 x 0,904 50°F 140 100 87 Braak
Comments e — o
Fillet-Weld Test (QW-180)
Result — Satisfactory: Yes ~No— Penetration inte Parent Metal: Yes _No._
Macro — Results B -
Other Tests
Typs of Test Vickers (HV) 10kg Hardness Test - See Rev 0 for results.
Degosit Analysis - -
Other .
Weldear's Name Kevin Jurisch Clock No. Stamp No. 19
Tests Conducted by Scamien epecton Laboratory Test No. 1100207

We certify that the statements in this record are correct

and that the test weids were prepared, welded, and tested in accordance with the

reguirements of Section IX of the ASME Boiler and Pressure Vessel Code

Organization Southern Inspection

Criginal signed by Rennis Branson

Date 272000 — Centifiedby >3
(Detail of record of tests are |llustrative only and may ba modified to conform 1o the typa and number of tests required by the Cede.}

0713
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Attachment B.3: Southern Inspection PQRD # NASA 34-014-2

o Southern Inspection & Testing, Inc.
* 1236 Mac Arthur Ave., Marvey, LA 70088, (504) 347-1752
Q PQRD - Welding Conditions
: WeldOffice WPS
PORD nuroer NASA 360042 Redpon © Tate 1ueQoar
POR nuster MABA 209421 Reagon © Vincng saniarg ASNE Secton X anc 831 2
WS rusoer NASA 32094210 Rysson © Comgany rams NASA Sarna Sgace Carter
To te 1eatec Voot PYMT
WELDING PROCESSES
Wi 2 proceas GTaw
Tyew Maruw

BASE METALS |OW-40)|

Product lorm P Viacies o Pracuet fom Pate

Maerial control number Fhaal @ 5135 5t Materad conerdd munoe oo 815500001
Soectcaton type or grade| At m Spechicencn ype of grace| ALra b

Noewnal comoseton SCr- M-V Narresl corpeston SCr- MV

Traoe nane Trace mwre

P urow s P umber s

G rumter 5G4 G rumbe: 564

AWE grovp mumbar v AWS grous numbar v

HOM QY COMNLON LDe Nominsl pparios um

Soheaie . Scradim

Lengn "> 2 Langty ey 0

Vian (00) oy With [00) =12

Thekress g0y £000 Trichram (=) 1000

JOINTS |OW-202)

Joem Qeogn SngaNgroces .
Bacnrg Nose IS D Rumg
Ruotaenars Optonal L T AR T}
Groser arge e 0 ppaes ] .K
Mo spaneyg o) 0125 }". A
Ao ace o) 0125 d i ~

CLEANNGROOT TREATNENT

Surtece pepwradon Bl wehd O SuTtes SNt De Seered of of, Drease puerd Tadorgn wic
Irdsshrierpins Caatryg Srusthving e Gemarg
Heck gougng method Norw

Welinie WIS X507 200

1 Copyngnt 08 £ s Safmier A8 A4S mbervad wardtwe
Coug o "

Paget oA T
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SUBJECT: Welding Procedure for ASTM A514 (B) HSLA (T-1 Steel) Plate & Pipe - Maximum 2-Inch Material Thickness
o Southern Inspection & Testing, Inc.
" 1236 Mac Arthur Ave., Marvey, LA 70068, (504) 347-1752
:‘ PQRD - Welding Parameters
WeldOtfice WPS
PORD N RASA 340142 Revison O Date MNHGR007
PASS INFORMATION
Pass rumbe’ 1 2 3 - & 6
Laywr nomber 1 2 3 - 5 5
WELDING PROCESSES
WViaking procass GrAaw Graw Graw Graw Glaw GTAW
Type Mool Nonal L Noval Mo~ Marual
FILLER METALS (QW-404|
Matenal comrol ruToe Heot # 1356 Moo ¥ 130065630 Har & 138365630 Heor & 138265530 Heor ¥ 138365533 Hom 2 138266633
BFA specfoason 622 628 522 Y- 528 L% ]
AW casficaton ERY05Y ER05- ERT0S ER1205- CRING1 ERI2051
Fer matal Fonumber [} (] L] L] & L]
Wk metel A rurtser 12 12 12 2 12 k3
Fier metal nomnal compastion
Filr matel Ve e
Flnr matsl 200 -l 0125 0128 015 oS 0128 0128
Longin of S8er matyl consumed =1
Dupcnetod Puchiess " 0128 s 018 0o 0os [ele 2
ManTT pass trckress Ll 03%c 3% o188 01878 01875 Q1878
Wohd Qopoes chamesly
Fux nomne soargoston
Flux ace rarve
POSITION |Orw 238
Provien of grocww 114 (14 "% 15 "0 10
Woid progression
PREHEAT {OwW-428)
Froheer lerperatre 'n 20 20 20 200 20 200
Naovesm merDass leTpenue [ kL) 350 350 150 %0 £
GAS Qw408
Srveiang o Tece 9 9N N 99 936N A0 U 008N A, 96N Ar 5 550% Ar Gh0aaw A
o rem o 25 > el 25 25 2%
Trwing pos. Twe Norm Nore Nore Nose LE None
Fior rate wm - - - .
Barg g Tyoe G5 99% A, 5 TN A 95 956% A 93 N N 0 98N A S0 A
Fiow rate el B 8 ] ] ] L]
ELECTRICAL (OW-403)
Frlar mual son =) 0128 0125 o2s nns 013 0135
ATpares a 0 0 %0 %0 %0
Vois 2 ~ x 20 2 on
Traval speed o o 3 3 3 3 3 3
Manrmum mest nput ne, 1000 1000 1000 Woo ao me
Tusgsiun s26 ) 0426 (3513 0125 0128 0 0128
Tungson typs SFAS12 EWTh-Z SFA 12 EWTh-Z SFAS 12 EWThZ SFA 512 EWThG SFA512 EWTh2 BFAS 12 EWTh2
Curastoclanty DcEP ocsP oese oca» (=g DCse
BC putung current
TECHNIQUE (QW 410
Stong o wam Vheen Viaww Véoow Vaww Vieam Woaee
Oefcoas oup sae A 2 12 12 12 7
Nulsrfangie puss par sxde Segu pass Srge pass Srgw pass Snge pass Snge pass Srge cons
Fearing Not Nt Nor o Acpil casie ot Applaates N2t Apcheatie
1A pass deanag Brushing and Grinang  Brushing and Grnong  Brumeg and Gmang  Brusneg and Gening  Brusting snd Grodng  Binatvng and Gringng
Back goug g method Nore Noss Nore Nore Nore Nove
PASS PERFORNEDWITNESSED §Y
Wiches name Ko Awch Kavnn Jureh Ko Jureh Kawn Jreh LU Karent Jnch
Roccrosrwinmssed by Rchard Logrer (12 Rohard Ladrer 112) Ronao Lasewr (12 Rehant Lacrer (12] Rchard Ladne (13) Rocmard Lacnar {12)
Daw U0 1A LRGN LRLULRL- 1 8 o 1472007
Doy wotey By Fnvres Bravacn Rinees Bransan Rerres Branson Rerves Branson Fomeens Sracaon Recns Reangon

WekiOMe WI'S 2007 204
Caneg o' b
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Responsible Office: NASA SSC Center Operations, Operations & Maintenance Division

SUBJECT: Welding Procedure for ASTM A514 (B) HSLA (T-1 Steel) Plate & Pipe - Maximum 2-Inch Material Thickness

]

Foe am

MASA S2lval

"

Southern Inspection & Testing, Inc.
1238 Mac Arthar Ave, Harvey, LA 70058, (504) 3671782
PQRD - Weiding Parameters
WelaOtfice WPS

Ressor U k= meQoor

7 . s = " 2

6 € r r ’ .
GTAW Cram GTan Graw OTaw aTaw
Mo M wan s e s M

e ® 138365633 Hap # " IEXETY Hex v Mo r Mt # e

528 s £ 2 3 ] €20

g ER208- ER206 RS- ER S XSt

s L L L] L L ]

2 2 A ° b 27
0ns o2 s s oS os
=== Do oS comss oo o
oS DTS s S5 o ] WS oW

G % c © " e
= = x = = o
0 %0 -} =c 0 0

R A T Ar OB A R A RN A Ll

el > a r 2 s

Norw e Norw L worw e
5 A S A G A A . A 5 990 A

8 L] 3 3 6 &
0125 s vs o1 0 L Rr
0 =0 = 0 = =

-l n - x 30 x

3 2 3 3 3 3
e wme W0 052 upo wed
oS ous R oS oS o

SFAS T BWTha FA2T TW™2 FAL T DA™ SFALQ PATHY SFAS Y EWTT FALQ teng
ocse ocss ocs? oCcsP g DCss
Weare Wt Chmene Trae. Wasee Vremow

ir 3 o 9 < 9

Bope pass Soge Jans Enge rawn Enge pass g zama Erge pass
o ~r L N ~x ~r Ay
Brateg o Undeg  Bruaheg o Gnrteg Bussng ot Grnteg Braateg st o Buanng 300 Gomdng  Busteg ane Grnang
Nore re e ore o e
Sr e Saor s e 2T o ar Lr LR g par T
RoarsLaow ('2) Roetlaow (0  Ronedleorer 110 Ronerd Latrer (12] Fotwed Ladwr (1) R Lasrwr (1)
RElbe -y ARbs-~ oo e 1w rQan? HAT00r
Awrs feason A Rowwo Rerrvs Brprman Rernvs Sromson Aove Sewer Ferrs Barwon
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SUBJECT: Welding Procedure for ASTM A514 (B) HSLA (T-1 Steel) Plate & Pipe - Maximum 2-Inch Material Thickness
WUTHERN
: Southern Inspection & Testing, Inc.
1236 Mac Arthur Ave., Harvey, LA T0058, (504) 347-1782
* PQRD - Welding Parameters
WeldOtfice wPs

PORD rurber NASA 340142 Ravaon 0 Dt RRG-
PASS INFORMATION
Pass o 9 e Ty 1 3 -
Loy st ] L] L] 5 § ]
WELDING PROCESSES
Wiekdng procens GTAW GTAwW GTAN Graw Oraw araw
Type Marua Marsoat Marual Marual Marual Menal
FILLER METALS jOW-404)
Matongl contrd e Hast # 1320028500 Hoa ¥ 138MER1Y Mot # 135365631 Heant & 13855613 Hast # 120065603 Hoat @ 130005603
55 A scechoaton 58 i 2 658 528 26
ANS classoancn ER12081 ER1208-1 FRI20G1 emns- ER1208-1 ER1 2081
Fher mvetal Fourbn L e L] £ o L]
Welks matal Aumber 1?2 ” 2 12 12 2
Fler metal nomne componrson
Fber mtal race narse
Fiber moatal nzm Bl 0125 2128 a1 0124 0128 0128
Longen of fiaer /et coemurme "
Dwpeasmt thoerass " 20628 oons 0085 00526 oos coe2s
MaakTum pOBs INchness " D187E 01875 Qe 01475 21875 1T
Weks depoat charatry
Flaa normnal compostion
Flu vase rave
POSITION (QW-406)
Poabon o grocrm 0 16 G 10 1G G
Wiald progresson
PREMEAT [Ow-42¢)
Prates! tergeraie " w0 00 X0 m 20 20
Marrure eress erperstus L] %0 0 K0 w0 %0 30
GAYS jOw-408)
Bvadegon  Tepw FHOUN 90w & 3 SeE% A 0N N 93 SeeN A 9 550N A

Fiom ramm e 4 2% = % > %
Trakng pas Troe Nere Noow Nocw Mo Norm Nove

Flow riew e - - . v
Bacang gan Toe P AEL A O ESa% N 9 ek A IS N 05 G A NN

Fiorw rane ] L] 8 L 8 L] 8
ELECTRICAL (QW404]
Fidar mwt azm o 012% 0335 0124 0126 012s 0128
ATpares 250 =0 pili] 0 %0 250
voes 2 o0 b 0 x xn
Trawel speed o 3 3 3 3 3 3
Manerum Pedt oput ) 1000 w00 1000 LT 1000 1000
Turgten uze ") 0128 0125 0128 o 0128 12
Turgwen type BFA 512 ENTN2 SFAS12 EWTA2 SfAS 1 ewThy SFAS12 EWTh2 AL12 BWTn2 SFASZ BWTha
Curvertiooia iy ocsr DCs» DCSP ocse ocsr oesP
OC putsing curment
TECHMOUE (w410}
Sing of wesw Wanw Weave e Woarm Vhamn Woser
Oufienpes cup san 2 2 2 12 12 12
MUASTGe Fass per s Srgie pasy Sngle paas Snge pon Snglo pass Srge pasa Sergm povns
Foanng Wor Appkcanie ot LI Nt Wt Not Aopt cabro
Invsalhsdarpuns ceenng Srung ard Gendng  Nnahrg and Gnnang Bruesing and Gendng  Brushng ans Grnong  Susnng and Gintng  Bnahng and Gending
Back gougpng mettne Nore Nors None Nore Norw None
PASS PERFORNEDW TNESSED BY
Wiichers name K Jurch Wran Junch Kever Jusch Maan Juron Kavn Juren Kewws dusen
Recordeciainessed by Rchard Logrer (12]  Rcterd Ladner (927 Rcnamd Ladvew (12]  Rocherd Lecne (12)  Nchaerd Ladrer (12)  Rchaed Lnder [12)
Oate TN nhrar rnrem? 1HTR00T L1 TR00T ARD M
Qata artry by Rarrss Bravson Rerns Barmon Rorres Branson Rerns Srareon foerras Branscn Rmres Branscn
WedONoe WS 007 12 3% 21 Coppgi J008 e RaSuiir AR Ighes Maren) wbinde
Casogr > 1ncnce Pama w7

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



Stennis SSTD-8070-0019-WELD A

Standard Number Rev.

Effective Date: January 30, 2015

Review Date:  January 30, 2020

Page 29 of 36

Responsible Office: NASA SSC Center Operations, Operations & Maintenance Division
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Shyruenn Southern Inspection & Testing, Inc.
: 1236 Mac Arthur Ave., Harvey, LA TO0S3, (504) 347-1762
* i PQRD - Welding Parameters
WeldOtfice WPS
PORD numter NAZSA Ja0142 Revmcn C Date et
PASS INFORMATION
Pass numoer " x o 2 a3 n
Ly (e 0 10 10 w " "
WELDNG PROCESSES
Welaoyg process GTaw GTAW GTAw GTAaw GTAW Graw
Tipe Narvul Marusl Marua Nanual Manual Monuol
FRLER METALS |OW-404)
Matar 200D Numbe’ Hew 8 1865630 Haet 8 12060513 ey € 13236550 Haat & 1065633 Haal & 116065513 Heat & 1185633
SFA specicaton 52 68 52 5 514 54
AWS classficancn ERY0S-1 ERIT105-1 CRI5-1 GR1205-1 FRI20S-1 ER' 051
Frbet mesal Foumb 6 6 L] L] 6 6
Vit i Ao 2 12 12 2 2 2
Filar metal nomeeal compavion
Fiber mwtal 300 nane
Fider matal s i 015 s 0128 oS 013 o
Longen of filer mecal conmumnd "
Depeacos Irohrnass " 00526 00623 00835 doms O8RS o068
Mazrrum pesi Backoess - 0185 01675 0185 ours owors s
Wikt Jepost cremisTy
Pl romnel conpesscn
Flux race name
POSITION (O 405)
Poamacn of groows 1] 10 G 5% 16 16
Weds srogeession -
FHEHEAT (OW-404)
Prahaat tepacatirs on x0 e 20 20 00 200
Masamum mosess Begeae A 0 ¥ £ 350 ] =0
GAS |Ow-%28)
Steelang gis.  Type 9 950% A SO oA A 939EN N 0 UEN A 0008 A 0N A
Flow ‘ate .y s % 2% = ko] %
Tradng g Type Nooa None Narm None None None
Flow "atw x - - -
Bacurg pas Tyos 99 e A, 0 Ew A e a 0 e A VO La A AN A
Flow rele vy 8 L] L] a L) ]
ELECTRICAL |Ow-23%)
Fior metal uae o) 012s o 01 0123 01235 0
Armperes 0 X0 i 2% = 25
Vot x o0 0 x a &
Trve e "oy 3 3 3 3 b | 2
Maorum heet ot L 1000 \mo 0Woo 1000 1000 mo
Tungaten sus - 0128 0125 0125 012¢ oV 0128
Tungaten teoe SFASIZ BWThY  SPARIZ EWTRZ  SFASI2 EWTh  SFAS EWTN2  SFAS12 EWTAZ SFAS 2 EWTn2
Cunemipoanty oCsP ocse ocsP oCcsP DCsP ocse
OC sulsing cunart
TECHNIQUE (OW-452)
Brng of wodee Woase W Voo Weaee Wearmn Weam
Oricaiom cup upe 7 7 i 2 12 12
MULYSNgie pass Ser 5008 Single zons Sngle pass Mutoo paides Nurash passes Mot paases Mt pases
Pesrnrg Nt Nt A, Nt Not Apzecatie NGt Appicatie Not Apgicatie
Nt@srtwpacs cwarng finahng 3°d Grang  Rnahog and Gondng  Brusnng and Gending  Brusning ang Girdng  Brustesg ins Gnsasg  Brustesg and Gnedag
Back gouging menod hone Nere Nore Norm Norm Nore
PASS PERPORMEOWI TNESSED &Y
Wielders rove Kewn Jnich Kevan Joreh L T Waen Junes Waran Juncr Waan o
Necorsediwinessod by Retaaiadne (12)  fochae Lacrer (120 Richard Ladeer |12]  Rocherd Lacner (127 Richerd Lagner (1) Richand Ladner (1)
Dutw 1wt 11770 10RO 1IHT007 NATRNT "t
Dota erry by Ronees Branson Rerns Srasson Foanres Brunssn Fernis Bearaon Remns Brangor Rerns Baarson
WekO¥ca WPS 2007 12 089 11 Copphl 2008 C-apec Sobwars. Al AGHes inimved scadwes
Caag v nked) Pepedel 7
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PORD e
PFASS NFORMATION
Paoa =urter
Laper nueer
WELDING PROCESSES
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Ty
FILLER METALS (OwW 404}
Manerial contied nuTbe
6F A specfcaton
AWE Camafcaton
Fidor rmeta! F-oumber
Vit rets Anurtw
Fiber matal rarrnal compos o
Filar matal hace rame
Filler reled scw
Lang® of Ala’ relsl consumed
Cwpcatec how-ess
Maz o pasd Mo ols
Veld dazcat chavesly
P noetal CompoRson
Fuo wisde nare
POSITION (OW 438)
Peadan of greove
Weid progresson
PHENEAT (O 408
PFietost RroMse
Nasroun Fonass mperae
GAS (S ace)
Stwdegges.  Tyoe

Frow ate
Teadeg pos Tyoe

Fow e
Backnggis  Troe

Fiow tate
ELECTRICAL |OW-409)
Fier mord sian
Arvgerss
Woin
Traww spesc
Naormasr hast rear
Tungwen soe
Tungwen tyoe
Cunertpaianty
DC pdung cumant
TECHNICUE [OW-410)
Fring o waaes
Orficalgas g wam
MUAIRngie coas per mae
Peenng
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Hack gougng method
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1238 Mac Arthvur Ave., Harvey, LA 70068, (804) 347-1752

RELEASED - Printed documents may be obsolete; validate prior to use.
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Responsible Office: NASA SSC Center Operations, Operations & Maintenance Division
SUBJECT: Welding Procedure for ASTM A514 (B) HSLA (T-1 Steel) Plate & Pipe - Maximum 2-Inch Material Thickness

13 33 FAA EDIT2ETERO WORZAN SMITH PICAVUNE gontyang

Lleri2ee? 1913 7245536873 WASHINGTON AaLLOv Pa3E 22'93

WASHINGTON ALLOY CO,
A Division of U.S. Alloy Co.

P.O. Box 73305 Puyallup, WA 88373
mail2@wasningtonalloy.com
www weldingwire.com

MATERIAL TEST REPORT
Cusramer.
NORDAN SMITH PO 11701407
PO BOX 1578 Ship Date
HATTIESBURG VS 39402 | Net Waight.
_—97::.'uc! ER120S.1
Dimensions: 18"
Hoat & 138365632
Specificatian AWS AS28 ER120S-1 41907 NC 10
T Al i€ Cr 'Co Fe "Mn Mo
. cce |.097 17 .14 BAL '1.87 .58
i | 1t
N Ni o P s |Si ISn
73 PIM z.18 3 PPM .008 |.o08 .54 .008
Ti v |Zr | -
002 .007 | .003 i
|
- ' . - +
|
]
{ J 1 -
TYPICAL MECHANICAL PROPERTIES:
TENSILE STRENGTH (MIN): 120,000 P5T . e
YTELD STRENGHT (MIN): 105,000 PST RUALITY 27KV ET
CLONGATION PERCENT (MTN): 14 Y SO :H—OV\ 'b I’ZBB?
b/ g g PRI

Woalitares Al

Chindage, MO MEISTISA

This cartificariar ic provided by Washington Alioy Co. with the expressed understanding that if the product nupplted fails

ta conform the stated specifications, there shall be ne personal liability of any kind on the undarsigned and the sbligation
ond ltabillty of Washington Alley Co.. with respect 1o such non-conformance or specificorion failurs, thall be limited o

a) an obiligation i furrieh the purcharsr, af no addirional c! marerial that meets the spacticorions and conformanceat or
by te refund 1o the purchaser the Jull amoun: of imoney potd ts Washingtom Ailey Co. for the return of the product in ful)

Tn ng evar sheil Washingtow Alioy Co. ba liable for conteguential damage. ’

cjm Gl sispe

Cenification Administrator
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2 - e 7706858077 p2
TRINITY
\! 1
Steel Yy Group
P.O. BOX 350
PHONE 770-995-9808 LOGANVILLE, GEORGIA 30052 FAX 770-995-8077

CERTIFICATE OF COMPLIANCE

ISSUED TO: JACOBS TECHNOLOGY

P.O. NUMBER: 201546

PACKING SLIP: 8382

ISSUE DATE: 10/15/2007

We hereby cernfy that the mareniai(s) supplied below conformy{s) 10 the requirements of the material specifications
and vour purchase prder.

QUANTITY DESCRIPTION SPECIFICATION

1 EACH 1" THK X 48" X 48” CARBON STEEL ASTM A514, GRADE B
MFG: AZOVSTAL IRON & STEEL
HEAT # 8136-1049/ 1

QUALITY ASéURA\('F
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. e 770658077 p2
\J
(roup
P.O. BOX 350
PHONE 770-995-9808 LOGANVILLE, GEORGIA 30052 FAX 770-995-8077

CERTIFICATE OF COMPLIANCE

ISSUED TO: JACOBS TECHNOLOGY
P.O. NUMBER: 201546

PACKING SLIP: 8382

ISSUE DATE: 10/15/2007

We herehy certify that the material(s) supplied below conferm(s) to the requirements of the maserial specifications
and your purchase order.

QUANTITY DESCRIPTION SPECIFICATION
1 EACH 1" THK X 48" X 48” CARBON STEEL ASTM A514, GRADE B

MFG: AZOVSTAL IRON & STEEL
HEAT # 8136-1049/ ]

é’ﬁ:%__’”"ﬂ:%z
QUALITY ASSURANCE
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. PAGE 1 OF 2
Natonm A Trscecy ang
Scace Asmniy
e e RADIOGRAPHIC REQUEST / REPORT l
Soon s Space Certer. N5 335790000 '
e S Lab Report No. SSC-NDT-RT-07 - 102 |
| Requestor 1Ext. No Work Order ¥ Date |
ROBBIE MILLER (8-3866 RTBIOFFSIB i1-19-07
| Spacification ;Pan Identificatian Procedure No. |
:SSC 34-004 = | WELD PROCEDURE QUALIFICATION FOR T1 STP-8810-0025 - _£
Weld | Wek | Material | Matenal Pipe | Film Den i ; n |
No View f Type | Thickness | Olameter V\|Ield ! Ig’ p.t:cml‘ 5‘1‘: Defect Coce and Size or Othar ] T’:A
Gt AB | CS 250" PLATE 31 28 x 1
| BLC 32 | 200 % o2 Pt " y
162 | AB 1* | PLATE 30 | 28 | X 00" Pl (2) 040" PI 2
B-C i 30| 28 1 X 2
(OSSR [povoiug) EUSIOCON) NGRECIIGR P 1T, W DU U =" i
[ ] | |
T - 1 f
|
|
| | | i
}' : i | % :
[ i | ! ! :
t 3 |
| {
‘ '
|
i |
e —
(R D St i
- I i
=t |
{
- ’ E
i | i
- T !
== i L |
Additional Information Dofect Codes
1G | PPASIS1ET6 CR = Crack Sl = Slag Inclusion
15 2 PP#5151.877 Pl - Porasity UC = Undercut
LOF = Lack Of Fusion AN = Artdact
IP = Incomplete Penetration |

Date Received Inspector O ’m I Fim Review: ocMe Date Completed
11-19-07 RBREAULT.LVII D & B ‘

ARG
EEZ L
SSC.681 007 (wformed4 !
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Natood Aaorancs wd

fzace Admratasar

Jokn G Sansls Space Canter
S Szece Certer, NS 305260000

RADIOGRAPHIC REQUEST / REPORT

OO

[ T
| TecHmiqueNo. 1

|
i
|
__Lab Report No_ SSC-NDT-RT-07 - 102
|

wray ] cammal X PROCEDURE # SIE §§1g 0025 TEGHNIQUE STAND OFF

| UNIT N/A SN N/A FOCAL SIZE N/A_ KV N/A Ma N/A

‘ SOURCE TYPE |R-192 SN 409128 SIZE 179" CURIES 89 CAMERA# B-1352 }
SCREENS FRONT DL0" BACK 010" FILM BRAND KODAK TYPE M SIZE 4.5"X17" LoaD SINGLE |
EXPTIME ;SO SFD IS EXPOSURE SINGLE 7. VIEWING SINGLE

| PENETRAMETER TYPE/SPEC ASMEY _ size 12 MARKERS AB.C

| SHIMAMATERIAL §.S. sue 128" esﬂwum REINFORCEMEN‘I’ 129

VS L0

DOy ‘

GG

L ~

’ TECHNIQUE NO. 2. X-RAY
| UNIT N/A SIN N/A

| SOURCE TYPE IR-192

SN 409128

FOCAL SIZE N/A

canma X PROCEDURE # mm,_ vecumoua STANDOFF

xv N/A. MA N/A

SIZE 179"

SCREENS: FRONT 010"

BACK 010"  FILMBRAND KODAK _ TYPEM

CURIES 89 . CAMERA # 8~I3 2
SIZE 4,5"X17" LOAD SINGLE

CEXP. TIME 518 SFD IS"  EXPOSURE SIN _ WIEWING SINGLE
| PENETRAMETER TYPE/SPEC ASMEY SIZE 25 MARKERS AB.C
| SHIM MATERIAL S.S. SZE 45' ESTIATED REINFORCEMENT l"Q‘
l > - e (4 o 3 O YN A ARE ST
| tecuwioueNo. _ xrav[]  camma D PROCEDURE # TECHNIQUE
L uNIT SM FOCAL SIZE KV MA
| scurce TYPE s SIZE CURIES CAMERA 8
| SCREENS: FRONT ___ BACK EILA BRAND __ TYPE SIZE LOAD
| Exe TME __ SFD EXPOSURE VIEWING )
| PENETRAMETER TYPE/SPEC 5128 MARKERS _
; SHIM MATERIAL SIZE ESTIMATED REINFORCEMENT
2 - " x I St TR R B ey 0 R OIS O R ARG R RO SOGC oA 1
TECHNIQUE NO. xray |l cammal]  PROCEDURE # TECHNIQUE ‘
UNIT 5M FOCAL SIZE KV MA
| SOURCE TYPE N SizE CURIES CAMERA #
| SCREENS FRONT aacK FILMBRAND TYPE SIZE s O
| EXP. TIME SFD EXPOSURE VIEWING
| PENETRAMETER TYPE/SPEC siZE MARKERS
| SHIM MATERIAL SIZE _ESTIMATED RENFORCEMENT —
¢ S T R P S R R a0 PORCOPOTEe z 1
TECHNIQUE NO xRray | cammal]  PROCEDURE # TECHNIQUE '
LN T FOCAL SIZE KV 1A \
| SOURCE TYPE _ SN size CURIES CAMERA # _
| SCREENS. FRONT BACK FILMBRAND _ TYPE SIZE L0RD 3
| EXP. TIME SFD EXPOSURE VIEWING
| PENETRAMETER TYPE/SPEC size MARKERS ?
SHIN MATERIAL SIZE ESTIMATED REINFORCEMENT o
| DENSITOMETER# 1912915 CAL DUE DATE  12-20-07
"Additional Information
i e O [P |
) 4&"5‘ £ ‘ |
SSC-881 052007 lintormed 4.4)
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