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Document History Log
Revision | Date Originator/ | Description
Phone
Basic 10/16/03 | D. Dike Initial Release
Ext. 8-2803
A 10/30/03 | W. St. Cyr Administrative Changes:
Ext. 8-1134 Title, and throughout, change ‘core’ to ‘cored’ per AWS

terminology; change page headers ‘of page’ from 14 to 16;
on all Form E-1: change WPS Id. # (front) & PQR number
(back); change all SA516/GR70 to AWS D1.1, Table 3.1,
Group 1&II; add Root Face Dimension ‘zero’; and change
the following: Pipe Diameter N/A to > 24”, Base Metal
thickness Groove 1.00” to > 1/8” (add Fillet > 1/8”), Filler
Metal AWS Class E71T-1 to AWS DI1.1, Table 3.1, Grp [ &
II materials;

6.1-b add ref to Appendix A for qualifications of welder;
6.1-c add “acceptance criteria” and change STD 34-004 to
AWS DI.1.

Other changes:

1.0 delete ASTM MAS516, add AWS D1.1 Table 3.1, and
change P1 Carbon Steel to Group 1 and Group II materials;
3.0 delete ASTM A516, ASME Boiler Code, and SSC
Standard 34-004, and add AWS A5.29;

6.2 delete ASTM A516,add AWS D1.1 Table 3.1 Grp 1&1];
6.3 add ‘Procedure’ to title, change para ref from 4.0 to
4.1.1; 6.5 add AWS A5.29, and change D1.1 refs from
Paragraphs to Table 3.1 Groups I and II;

6.6 delete ref to para C5.3.1.3;

6.7 add Flat 1-G position;

6.14 change Appendix A to “approved SSC engineering”
and add refto AWS D1.1;

6.15 add ‘Post Weld’ to title, and change text to “none.”
6.16 add ref to AWS D1.1 and change “approved” to
“appropriate”.
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B

W. St. Cyr
Ext. 8-1134

Updated references throughout document. Updated format
in accordance with SPR 1400.1 requirements. Moved
requirement in Document Control (Section 4.0) to
Responsibilities (Section 5.0), added responsible
organization for this task, and renumbered the sections that
followed. Added section for acronyms and abbreviations.
Removed references to FOSC Safety data requirement
document and AWS Welding Handbook. Revised Section
5.10 for clarity. Edited requirements in Sections 5.13.a and
5.13.b.

11/3/14

Doug Dike
Ext. 8-2803

Five-year revision. Updated references and acronyms.
Section 2.0: Added AWS A5.36 and noted AWS AS5.20 and
AWS A5.29 are superseded by AWS A5.36. Sections 7.1,
7.3 and 7.5: Replaced A 5.20 or A5.29 to A 5.36 in “Filler
Material” section; changed Rev. A to Rev B, and resigned.

C-1

02.12.16

R. Carol
Wolfram
Ext. 8-1164

Administrative change. Replaced “FOS” with
“SACOM” throughout document.
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1.0 SCOPE

This John C. Stennis Space Center (SSC) standard (SSTD) provides a qualified American
Welding Society (AWS) D1.1 weld procedure for Flux Cored Arc Welding (FCAW) of AWS
D1.1 Table 3.1 Group I and Group II carbon steel for structural use at SSC.

2.0 REFERENCES
Referenced documents shall be the latest version unless otherwise specified.

AWS D1.1, Structural Welding Code - Steel

AWS A5.20, Specification for Carbon Steel Electrodes for Flux Cored Arc Welding*

AWS A5.29, Specification for Low-Alloy Steel Electrodes for Flex Cored Arc Welding*

AWS A5.36, Specification for Carbon and Low-Alloy Steel Flux Cored Electrodes for Flux
Cored Arc Welding and Metal Cored Electrodes for Gas Metal Arc Welding

SPR 1440.1, Records Management Program Requirements

SPR 8715.1, SSC Safety and Health Program Requirements

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

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

*AWS A5.20 and AWS A5.29 are obsolete as of Dec. 31, 2014, and have been superseded
by AWS A5.36.

3.0 RESPONSIBILITIES

a. Responsibilities for the qualification of welders and the performance of the welding
procedures are defined in Section 5.0.

b. SSC Center Operations Directorate, Operations and Maintenance Division (OMD) shall
maintain this SSTD in accordance with the control, review, approval, and release
requirements of SSTD-8070-0005-CONFIG and the documents referenced therein.

4.0 REQUIREMENTS AND PROCEDURES

4.1 General

a. All procedures shall be performed in compliance with applicable requirements in John C.

Stennis Space Center Procedural Requirement (SPR) 8715.1. If ever there is a conflict

between this SSTD and SPR 8715.1, the SPR shall take precedence.

b. Welders shall be qualified in accordance with SSTD-8070-0014-WELD (e.g.,
Radiographic Reports in Appendix A are for qualification of welder).
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c. Inspection methods and acceptance criteria shall be in accordance with AWS D1.1.

4.2 Specification Compliances

The carbon steel base metal to be welded shall meet the American Society for Testing and
Materials (ASTM) specification(s) for one or more Group I or Group II materials listed in Table
3.1 of AWS DI.1.

4.3 Procedure Qualification

Qualification shall be in accordance with Paragraph 4.1 of AWS DI.1.

4.4 Base Metal

The carbon steel base metal to be welded shall meet the ASTM specification(s) for one or more
Group I or Group II materials listed in Table 3.1 of AWS DI.1.

4.5 Electrodes

Electrodes shall conform to the requirements of AWS A5.20 or AWS A5.29, and in accordance
with Table 3.1 of AWS DI.1.

4.6  Shielding Gas
a. Shielding gas shall be Argon/CO; with a 75%/25% composition.
b. Shielding gas shall meet the requirements of AWS D1.1, Paragraph 5.3.1.3.

4.7 Positions

Flat - 1G
Horizontal - 2G
Vertical - 3G

Overhead - 4G
4.8 Root Purge

None required.
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4.9  Base Metal Preparation

Base metal preparation shall be per the requirements of AWS D1.1, Paragraph 3.13.

4.10 Backing

Backing, if used, shall meet the requirements of AWS D1.1, Section 5.10.

4.11 Electrical Characteristics

Refer to joining procedure for the selected process in attached sketches to this SSTD.
4.12 Welding Environment

a. The welding environment shall meet the requirements of AWS D1.1, Paragraph 5.12.

b. Exercise care to examine each pass and disc grind to remove all appreciable defects.
Remove slag with wire brush.

c. Maintain purge gas uniformity by eliminating disruptive drafts during FCAW operations.

4.13 Appearance of Weld

a. The deposited weld metal should merge smoothly into the parent metal, have a uniform
throat section, and be free of overlaps or undercuts. Spot repair visual defects by grinding
and re-welding, if necessary.

b. Confine arc strikes to the weld area only. Arc strikes outside of the area of permanent welds
should be avoided on any base metal. Cracks or blemishes caused by arc strikes shall be
ground to a smooth contour and checked to ensure soundness.

4.14 Inspection

The minimum inspection requirement shall be as specified in approved SSC engineering or SSC
standard of assembly, in accordance with AWS D1.1.

4.15 Post Weld Heat Treatment

None.
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4.16 Repair Welding

Weld defects beyond limits prescribed in AWS D1.1 shall be removed by appropriate methods
(such as air arc gouging, scarfing, or grinding), after which the defective area shall be rewelded
using the same procedure used to weld the original weld.

5.0 RECORDS AND FORMS

a. Records and forms required by the procedures of this SSTD shall be maintained in
accordance with SPR 1440.1 and as specified in this SSTD. All forms are assumed to be the
latest version unless otherwise specified.

b. The original, signed Welding Procedure Specification (WPS) and Procedure Qualification
Record (PQR) forms, and the corresponding Certificate of Analysis reports (copies of which
are provided as attachments in Appendix A) shall be maintained, together with the original
signed hardcopy of this SSTD, in Central Engineering Files (CEF).

6.0 ACRONYMS AND ABBREVIATIONS

ASTM American Society for Testing and Materials

AWS American Welding Society

CEF Central Engineering Files

COz Carbon Dioxide

FCAW Flux Cored Arc Welding

NASA National Aeronautics and Space Administration

OMD Operations and Maintenance Division

PQR Procedure Qualification Record

SACOM Synergy-Achieving Consolidated Operations and Maintenance
SPR John C. Stennis Space Center Procedural Requirement
SSC John C. Stennis Space Center

SSTD John C. Stennis Space Center Standard

WPS Welding Procedure Specification
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7.0 ATTACHMENTS

WPS/PQR for Weld Positions 2G, 3G, 4G (*1)

Horizontal Position 2G WPS SSTD-8070-0123-WELD (2G)
Horizontal Position 2G PQR SWR PTOA7Q1BTR-2
Vertical Position 3G~ WPS SSTD-8070-0123-WELD (3G)
Vertical Position 3G~ PQR SWR PTOA7Q1BTR-3
Overhead Position 4G WPS SSTD-8070-0123-WELD (4G)
Overhead Position 4G PQR SWR PTOA7Q1BTR-4

Radiographic Request/Report (*2)

Weld nos. PQR 2G, 3G, 4G
Weld no. PQR 2G2

Certificates of Analysis (*1)
Report no. 676-2  Position 2G (November 25, 2002)

Report no. 662-2B Position 3G (November 20, 2002)
Report no. 662-2C Position 4G (November 20, 2002)

*1 — Originals in CEF.
*2 — Originals in Synergy-Achieving Consolidated Operations and Maintenance (SACOM) QA
files. (Records for qualifications of welders.)
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71 Horizontal Position 2G, WPS SSTD-8070-0123-WELD (2G)

WELDING PROCEDURE SPECIFICATION (WPS)  Yes B
PRECUALIFIED ______ QUALIFIED BY TESTING _+
or PROCEDURE QUALIFICATION RECORDS (FQR) Yes B

Identificadion # __SSTO-BO0T0-0123-WEILD (@G)

Company Name Mississiopi Space Services  Avthorizedby (e s Date_o/T:

Welding Processies) FCAWN Type — Manual O Semi-Automatic @
Supporiing POR No. (s} __SWH PTOATQIBTR-2 Machine O Automatic O

JOINT DESIGN USED POSITION

T Position of Groove: Honzontal 26 Fillet: __ 26
Singla B Drouble Weld O Vertical Frogression: UpOd DownD

Backingg Yes® Mol

Backing Material: AYWS 01,7 Tgble 31, Groups | 81 ELECTRICAL CHARACTERISTICS

Root Opening 532" Rool Face Dimension _2ero
Groave Angle: _ 37-17"  Radius (U} __NiA Transfer Mode (GMAW)
Back Gouging: Yes DO MNoB® Method

Short-Circuiting O
Globular ® Spray O
Current ACO  DCEPR ODCEN D Pulsed O

BASE METALS her
Material Spac. __AWS 1.1 Tungsten Electrode {GTAW)
Type or Grade __AWS D11 Table 3.1, Groups 1 &1 Sre:_ MNIA -
Thickness: Groove  =18"  Fillet 218" Type _MWA
Diameter (Pipe) _z24"
FILLER METALS TECHNIQILE
AWS Specification A5, 36 Stringer or Weave Bead: _StringerandWeave
AWS Classification See AWSD1.1Table3difor Multi-pass or Single Pass (per side) Muttipass
Growp | and Group Il matenals. MNumber of Electrodes 1

Electrode Spacing Lengitudina i
SHIELDING Lateral HEA
Flue_____ Gas AmgonfQr Angle WA

Composition 75%/25% Contact Tube fo Work Distance 127 — 17
Electrode-Flux (Class) MIA Flow Ree 30 CFH ____ Peening Nope
Gas Cup Size__ 12 Interpass Cleaning: Chipping Hammar, Wire Brush, Grinding

FREHEAT POSTWELD HEAT TREATMENT
Preheat Temp., Min TEF {Ambient} Temp. _ W#A
Inferpass Temp,, Min __ 75'F Max 400°F Tima __ hlia
WELDING PROCEDLH
Filler Metals Current |
Pass or
Weld Type & | Amps or Wire Travel
L s} | Process | Class | Diam. | Polarly | Fead Speed | Vohs | Speed Joind Detaits
ROOT THRU | FOAW EfT1 | W16 | DCEP 157 indmm 5 | Bigm
PASS 3
435 FCAW EFIT-1 | 118" DCEP 155 mimin 7 10 ipm

Farmm E-1 (Front}
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7.2 Horizontal Position 2G, PQR SWR PT0A7Q1BTR-2

Procedure Qualification Record (PQR) # _ SWR PTCA7Q1BTR-2
Test Results

TENSILE TEST 2G Position

. . . . . Character of
Specimen Width Thickness Area Ulimate tensile | Ulimate vl | failure and
0. B P location
T-1 0.754" 0.933" 0,703 56,600 80,512 BASE
T-2 0.757" 0.929" 0.703" 56,800 80,797 BASE
GUIDED BEND TEST
Spehc‘:;men Type of bend Result Remarks
SB-1 Side Bend Satisfactory
SB-2 Side Bend Satisfactory
SB-3 Side Bend Satisfactory
SB-4 Side Bend Satisfactory
VISUAL INSPECTION
Appearance Acceptable Radiographic-ultrasonic examination
Undercut None RT report no.: PTOA7Q1BTR Result __Accept
Piping porosity __None UT report no.: ___N/A Result N/A
Convexity None FILLET WELD TEST RESULTS
Test date 11-21-02 Minimum size multiple pass  Maximum size single pass
Witnessed by Monty Wiggins Macroetch Macroetch
1. ___NIA 3. _N/A 1. __N/A 3. _N/A
2. NIA 2. _N/A
Other Tests All-weld-metal tension test
Tensile strength, psi _ 80,512 and 80,797
Yield point/strength, psi __NJ/A
Elongation in 2 in., % N/A
Laboratory test no. 676-2
Welder's name __Mark Corr Clock no. N/A Stamp no. MSS 34
Tests conducted by Tech Weld Laboratory

676-2

Per Tech Weld

We, the undersigned, 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 4 of ANSIVAWS D.1.1, (2002) Structural Welding Code — Steel.

(year)

Test Number

Mississippi Space Services
-7 Man#ftacturer or Contractor

. /,
oy /e yfew? ]
e
Title ual Assuranae»f:/n ineer
Date October 16, 2003

Signed _

Form E-1 (Back)
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7.3 Vertical Position 3G, WPS SSTD-8070-0123-WELD (3G)

WELDING PROCEDURE SPECIFICATION (WPS) Yes &

PREQUALIFIED __  QUALIFIED BY TESTING «
or PROCEDURE QUALIFICATION RECORDS (PQR) Yes &
identification # __SSTO-B0TO-M23WELD (3G)
Revision __ T Date _B/1972014  gyL. deQuay
Company Name _Mississiopt Space Serviees  Authorized by — Date: E-/qf
Welding Processies) __ FCAW Type — Manual O Semi-Automalic B
Supporting PAR No. {5} __SWRE PTOATQ1BTR-3 Machine £ Automatic
JOINT DESIGN USED POSITION
Type: Position of Groove: Merdical 35 Fillet 3G
Sngle @ Double Weld O Vertical Progression: UpE DownD
Backing: YesE NoQ
Backing Material: AWS D11 Table 3.1, Groups [ & i ELECTRICAL CHARACTERISTICS
Root Opening 832" Rool Face Dimension __ Fero
Groove Angle: _3T-1/27 Radivs (U} NI Transler Mode (GMAVW) Shorl-Circuiting [
Back Gouging: YesOO No®@ Method Globular @ Spray O
Current ACO DCEFPE DCEND  PulsedO
BASE METALS Cither
Matesial Spec. _ AWS D1.1 Tungsten Electiode {GTAW)
Type or Grade _ AWS D1.1 Table 3.1, Groups | & i Sira: _ NIA
Thickness: Groove =18 Fillet 218" Type: _ NIA
Diameter (Pipe) _224"
FILLER METALS TECHNIQLIE
AWSE Specification A G Stringer or Weave Bead;
AWS Classification See AWS DV Table 3.3 for  Multi-pass or Single Pass (per side) Multipage
Group | and Grewp || materials. Number of Electrodes ____1
Elsctrode Spacing Longstudinal MIA
SHIELDING Lateral A
Flux Gas  Argon/COy Arsgle 1
Composition T5%/Z5% Contad Tube to Work Distance __ 12" - 1"
Electrode-Flux (Clags) N/A Flow Rate 30 CFH Peening Nane .
Gas Cup Sze_ 112 Interpass Cleaning: Chipping Hamimer, Wire Brush, Grinding
PREHEAT POSTWELD HEAT TREATMENT
Prehest Temp., Min T5°F (Amblent) Temp, __ WA
Imterpass Temp., Min __75°F Pl 400°F Time K&
WELDING PROCEDURE
Fillgr Matals Cuiren
Pass or
Weid - Type & | Amps or Wire Travel
Layer(s} | Process | Class | Diam. | Polarity | Feed Speed | Wolls | Speed
ROOT FCAW ETIT-1 118" DCEP 186 r'min 28 B ipm
283 FCaw ET1T-1 1168 DCEP 196 |nman 28 #pm
4-10 FCAW ETIT-1 16" DCEP 1845 infmin 28 1D jpm
11-18 Foaw ETIT-1 | 1ME° DCEP T64 Infrmin 25 Bipm
Fonm E-1 (Front)
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7.4

Vertical Position 3G, PQR SWR PT0A7Q1BTR-3

Procedure Qualification Record (PQR} # _ SWR PTOA7Q1BTR-3

Test Resuits
TENSILE TEST 3G Position
Spe;:j:?en Width Thickness Area Ultirlv:f;tg tlin sile Uéttirrg:;e :;it Cfg :Ia:?;t:;g '
L ' location
T-1 0.752" 0.979° 0.736” 59,600 80,978 BASE
T-2 0.753" 0.988” 0.744" 59,600 80,108 BASE
GUIDED BEND TEST
Sptic(i)rrlen Type of bend Result Remarks
SB-1 Side Bend Satisfactory
SB-2 Side Bend Satisfactory
SB-3 Side Bend Satisfactory
SB-4 Side Bend Satisfactory
VISUAL INSPECTION
Appearance Acceptable Radiographic-ultrasonic examination
Undercut None RT report no.: PTOATQIBTR Result __Accept
Piping porosity __None UT report no.: N/A Resuit N/A
Convexity None FILLET WELD TEST RESULTS
Test date 11-14-02 Minimum size multiple pass ~ Maximum size single pass
Witnessed by Monty Wiggins Macroetch Macroetch
1. ___NiA 3. _N/A 1. _NA 3. _N/A
2. __NA 2._NA
Other Tests All-weld-metal tension test
Tensile strength, psi __80,978 and 80,108
Yield point/strength, psi __N/A
Elongaticn in 2 in., % N/A
Laboratory test no. 662-28
Welder's name __Mark Corr Clock no. N/A Stamp no. MSS 34
Tests conducted by, Tech Weld Laboratory
Test Number 662-28

Per Tech Weld

We, the undersigned, 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 4 of ANSI/AWS D.1.1, (2002) Structural Welding Code — Steel.

{year)

Signed Mississippi Space Services

“%/ ;ﬂ?ﬁacturer or Contractor
By /- Vi e

e
Title Quali&’Kssurange VEéqineer

Date Qctober 16, 2003

Form E-1 (Back)
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Responsible Office: NASA SSC Center Operations, Operations and Maintenance Division

SUBJECT: Flux Cored Arc Welding (FCAW) of Structural Carbon Steel

7.5 Overhead Position 4G, WPS SSTD-8070-0123-WELD (4G)

WELDING PROCEDURE SPECIFICATION (WPS)
PREQUALIFIED

Yes @

QUALIFIED BY TESTING _~»~

or PROCEDURE QUALIFICATION RECORDS (PQR} Yes B
Identlication # - ELD {4
Revision B Date _B/19/2014  gyL. defuay
Company Name _Mississppi Space Services  Authorized by Date: &+
Welding Processies) FCAW Type - Manua! O Semi-Automaric B
Supporting POR No. (s) _ SWR FTOATD1ETR-4 Machine O Autamatic O
POSITION

JOINT DESIGN USED

Type:
Simgle B

Double Weld O

Baching: Yes@E NolO

Backing Materal BWS 1.1 Table 3.1, Groups i & 11
Root Opening 532" Root Face Dimension __Fero
Groove Angle: 3712 Radius (J-L) (iliad
Beck Gougng: Yes O Mol  Method

Position af Groove: Overhaad 4G Fillet 4G
Vertical P rogression:

Upd DownO

ELECTRICAL CHARACTERISTICS

Transier Mode (GMAW)

Cument: ACO  DCEPE

Shart-Circunting O

Globular @ Spray O
DCEND  Pulsed O

BASE METALS Other
Mataral Spec. _ AWS 1.1 Tisngsten Elecirode (5TAW)
Type or Grade __ AWS D11 Tabie 3.1, Groups | & || Size: _ MN/A
Thickness: Groove Fal Fillet =1/g" Type: _ MNA
Diamater (Pipe) _224"
FILLER METALS TECHNICAIE
AWS Specification AS. 35 Stringeror Wesve Bead: _StringerandWeawe
AWS Classification See AWS 01.1 Table 31 for Wulti-pass or Single Fass (per side) Multipass
Growp | and Group [| matenals. Number of Electmdes 1
Electrode Spacing Longitudinal A
SHIELDING Lateral A
Flug Gas frgoniCQe Angle i e
Compositon 75%25% Comtact Tube to Waork Distance 12" = 1"
Electrode-Flux {Class] N/A Flow Rale 30 CFH__ Peening hgne
i Gas Cup Size__ 12" Infterpass Cleaning. Chipging Hammer, Wirs Brush, Grinding
PREHEAT POSTWELD HEAT TREATMENT
Preteat Temp., Min _75°F (Ambient)  Temp. _NiA
Iinterpass Temp., Min __78°F Max 400°F T MNAA
WELDING PROCEDURE
Filler Metals Currant
Pass or |
Weld Type & | Amps or Wire Travet
| Laysris) | Peocess | Class | Diam. | Polonty | Feed Speed ! Volts | Speed Jaint Detaiis

ROOT FCAW ETITa | & DCEP 192 inmin % Bipm
283 FCAW EFIT-1 | 1hE DCEP 192 mimin 26 Adpm
&N FCaw ETIT-1 | 118° DCER 152 indman i Bipm
P Fa BT | T [ WEP 192 mimin 25 Bipm
Foim E-1 (Front)
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Responsible Office: NASA SSC Center Operations, Operations and Maintenance Division
SUBJECT: Flux Cored Arc Welding (FCAW) of Structural Carbon Steel

7.6 Overhead Position 4G, PQR SWR PT0A7Q1BTR-4
Procedure Qualification Record (PQR) # _ SWR PTOA7G1BTR4
Test Results
TENSILE TEST 4G Position
. . . ' . Character of
Specimen Width Thickness Area Ultimate tensile Ultimate unit failure and
No. load, b, stress, psi | '
ocation
T-1 0.752" 0.976" 0.734” 59,300 80,790 BASE
T-2 0.757" 0.964" 0.730° 59,600 81,644 BASE
GUIDED BEND TEST
Spe;::émen Type of bend Result Remarks
SB-1 Side Bend Satisfactory
SB-2 Side Bend Satisfactory
SB-3 Side Bend Satisfactory
SB-4 Side Bend Satisfactory
VISUAL INSPECTION
Appearance Acceptable Radiographic-ultrasonic examination
Undercut None RT report no.: PTOA7Q1BTR Result __Accept
Piping porosity __None UT report no.. N/A Result N/A
Convexity None FILLET WELD TEST RESULTS
Test date 11-14-02 Minimum size multiple pass  Maximum size single pass
Witnessed by Monty Wiggins Macroetch Macroetch
1. N/A 3. _NA 1. _N/A 3. _NA
2. N/A 2. _N/A
Other Tests All-weld-metal tension test
Tensile strength, psi _80.790 and 81.644
Yield point/strength, psi _ N/A
Elongation in 2 in., % N/A
Laboratory test no. 662-2C
Welder's name __Mark Corr Clock no. N/A Stamp no. MSS 34
Tests conducted by, Tech Weld Laboratory

Test Number 662-2C

Per Tech Weld

We, the undersigned, 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 4 of ANSI/AWS D.1.1, (2002) Structural Welding Code — Steel.

(year)

Signed Mississippi Space Services
> ufacturer or Contractor
By 5...555/, Tl e
7T

Title Q 'vAssuvév Engineer
Date ___October 18, 2003

Form E-1 (Back)
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Responsible Office: NASA SSC Center Operations, Operations and Maintenance Division
SUBJECT: Flux Cored Arc Welding (FCAW) of Structural Carbon Steel

7.7  Weld Nos. POR 2G, 3G, 4G

National Aeronautics and
Space Administration
Sienne Space Caner MS 39529.5000 RADIOGRAPHIC REQUEST / REPORT
Requested by Ext. No. From (Area) Work Order # Date
KEN BOURQUE 3037 MSS PTOATQIBTR PP#1 11-14-02
Specification a
SSC 34-004 2
Part Identification 5 £ 13
WELDER CERTIFICATION g E g .E 8
. : . : lals|sE|=| &2 2|8 |
Weld Weld Material | Material | Diameter [FilmDensity [ & [ 8 | 2 x| 8w | 2 | 3 *g, B
No. View Type Thickness | Pipe weld U1 2 |58 5|82 |E|S5 |58
PQR2G | A-B C.S. 1" N/A 32 NA | X *1
PQR 3G | A-B 3.0 X
PQR4G | A-B ’ : q 3.1 X
[l — } «-=—-END---
X-ray: Unit N/A S/N N/A Focal Size N/A Gamma: E] Co-60 [X IR192 S/N  06150B
Curies 53 Size.1”X,1”  CameraNo. BI10I4 Settings: kV NJ/A MA N/A Time S8MIN.  SFD 24" Screens:
Front .010” Back .010” Exposurcs; Views 1  Film Brand KODAK  Type "T" Size 4.5X17" Load : SINGLE
Pens: Type/Spec. ASMEV Size B SET Shims/Reinforcement: Material N/A Size N/A /120" Viewing: [ Single [ ] Double
Markers A-B Procedure No TP 965 Densitometer No. M736678
DOUBLE WALL [ ] | PANORAMIC [] | ELIPTICAL [] | SUPERIMPOSED [| | SINGLEWALL[J | OTHER []
Additional Information MARK CORR SSN#428-27-4489 ~ .
*1= ACCEPTABLE ROUNDED AND ELONGATED POROSITY NOTED IN WELD. Ug/ [ ( oL
FILM REVIEW; p\" i
Date Received Inspector RBREAULT, LVI1 QA . e DCMC . Date Completed
11-14-02 AMASSARINI, LVH & O K3 L
A.MASSARINI, LVI] 9’? Vo
L £

$SC-681 {

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



SSTD-8070-0123-WELD C-1

Stennis
Number Rev.

Standard Effective Date: February 12, 2016

Review Date: November 3, 2019

Page 17 of 20

Responsible Office: NASA SSC Center Operations, Operations and Maintenance Division
SUBJECT: Flux Cored Arc Welding (FCAW) of Structural Carbon Steel

7.8  Weld no. PQR 2G2

National Aeronautics and
Space Adrninistration
S Space Corter S 39529.5000 RADIOGRAPHIC REQUEST / REPORT
Requested by Ext. No. From (Area) Work Order # Date
KEN BOURQUE 3037 MSS PTOATQIBTR PP#2 11-21-02
Specification u
SSC 34-004 &
N . v
Part Identification 5 E | 3
WELD CERT. 1"BUTT PLATE g 3 k= =
o § Eé 28 | 5 5 -
Weld Weld Material | Material | Diameter | FilmDensity | & | 3 3| % ‘g - | 2|23 E
No. View Type Thickness | Pipe Weld 11 | 21 & | es| g[8l 3 |25 8 =
PQR2G2| A-B C.S. 1" N/A 32 NA | X *1 *2
END— | commi— e | o ——
[0 X-ray:  Unit N/A S/N N/A Focal Size N/A Gamma: [_] Co-60 [ IR192 S/N  06150B
Curies 49 Size.1”X.1”  Camera No. B1014 Seltings: kV NJA  MA N/A Time 8MIN. SFD 24" Screens:
Front .010” Back .010” Exposurcs: Views 1  Film Brand KODAK Type "T" Size 4.5"X17" Load : SINGLE
Pens: Type/Spec. ASMEV  Size B-SET Shims/Reinforcement: Material N/A Size N/A/ 120" Viewing: [ Single [] Double
Markers A-B Procedure No TP 965 Densitometer No. M736678
DOUBLE WALL PANORAMIC I ELIPTICAL SUPERIMPOSED i SINGLE WALL EZ I OTHER
Additional Information  *1=ONE .030" AND ONE .035" POROSITY. *2=ONE .035" TUNGSTEN INCLUSION.
FILM REVIEW:
Date Reccived Inspector RBREAULT,LVI QA @ PCMC Date Completed
11-21-02 AMASSARINLLVII @ %
& R. NYBERG,LVIII Ry 274
$SC-681 - 77
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Responsible Office: NASA SSC Center Operations, Operations and Maintenance Division
SUBJECT: Flux Cored Arc Welding (FCAW) of Structural Carbon Steel

7.9  Report no. 676-2, Position 2G (November 25, 2002)

P.0O. Box 1900 PASCAGOULA. MS 39568-1900
| OFFICE: 228-762-2890 FAX: 228-769-5219

CERTIFICATE OF ANALYSIS
Report No.  676-2
Page 1 of 1
Date 11/25/02
LabNo. 676-1102-1
Material SA 516 Gr. 70 Thickness 1.00" Dia. - HYID No. -
Material ~ SA 516 Gr. 70 Thickness  1.00" Dia. - HYID No.  =-e-
Process  FCAW Filler Metal ~ E7T1T-1 Position 2G
WPS e Welder  -eee 1
From Mississippi Space Service PO 39699 Other -
TestFor  Guided Bend & Tension Test Test Date 11/25/02
Machine Model & Serial No. Tinus-Olsen Universal Tester #31193
Calibration Certified By Mobile Calibration Service Date 7131102
Specification Followed ASTM E-74 and E-4

THIS CERTIFICATE MAY NOT BE ALTERED, DELETED FROM, PUBLISHED AND/OR USED EXCEPT IN FULL

GUIDED BEND TEST

Type Figure No. Results

Side Bend SB-1 413 180° Satisfactory

Side Bend 5B-2 413 180° Satisfactory

Side Bend SB-3 413 180° Satisfactory

Side Bend SB-4 413 180°Satisfactory

TENSION TEST _
Spec. No. Width {in.) Thickness {in.) Area (in?) Load at Fracture {Ibs.) Tensile Strength (psi) Failure Location

T-1 0.754 0.933 0.703 56,600 80,512 Base
T-2 0.757 0.929 0.703 56,800 80,797 Base

We certify that the statements in this record are correct and that the test samples were prepared and testing accordance with the requirements of
Techweld PMT Procedure No. 1, ASTM E-8 and AWS D1.1, 2002 Edition.

Certified By Date // 25 2

RELEASED - Printed documents may be obsolete; validate prior to use.
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Responsible Office: NASA SSC Center Operations, Operations and Maintenance Division
SUBJECT: Flux Cored Arc Welding (FCAW) of Structural Carbon Steel

7.10 Report no. 662-2B, Position 3G (November 20, 2002)

TECH
WELD

P.O. Box 1800 PASCAGOLUI A MS 39568-1900
OFFICE: 228-762-2890 FAX: 228-769-5219

CERTIFICATE OF ANALYSIS
Report No.  662-28
Page 1 of 1
Date  11/20/02
Lab No. 662-1102-2
Material ~ SA 516 Gr. 70 Thickness  1.00" Dia. e HYID No.
Material ~ SA 516 Gr. 70 Thickness  1.00" Dia. - HYID No.
Process ~ FCAW Filler Metal  E71T-1 Position 3G
WPS e Welder - D
From Mississippi Space Service PO 39278 Other e
TestFor  Guided Bend & Tension Test Test Date 11120/02
Machine Model & Serial No. Tinus-Olsen Universal Tester #31193
Calibration Certified By Mobile Calibration Service Date 7/31)02

Specification Followed ASTM E-74 and E-4

THIS CERTIFICATE MAY NOT BE ALTERED, DELETED FROM, PUBLISHED AND/CR USED EXCEPT IN FULL

GUIDED BEND TEST
Type Figure No. Results

Side Bend SB-1 QW 462.2 180° Satisfactory

Side Bend SB-2 QW 462.2 180° Satisfactory

Side Bend $B-3 QW 462.2 180° Satisfactory

Side Bend $B-4 QW 462.2 180°Satisfactory

o TENSION TEST | |
Spec. No. Width (in.) Thickness {in.) Area {in?) Load at Fracture (fbs.) Tensile Strength (psi) Failure Location

T1 0.752 0.979 0.736 59,600 80,978 Base
T-2 0.753 0.988 0.744 59,600 80,108 Base

We certify that the statements in this record are correct and that the test samples were prepared and testing accordance with the requirements of
Techweld PMT Procedure No. 1, ASTM E-8 and AWS D1.1, 2002 Edition.

days unless prior written notification is received.

Certified By Date  J/-Z=z- ol
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Responsible Office: NASA SSC Center Operations, Operations and Maintenance Division
SUBJECT: Flux Cored Arc Welding (FCAW) of Structural Carbon Steel

7.11 Report no. 662-2C, Position 4G (November 20, 2002)

P O Box 1900 PASCAGOULA. MS 395R8-1800

CFFICE: 228-762-2890 FAX: 228-789-5219

CERTIFICATE OF ANALYSIS

Material SAS16Gr. 70 Thickness 1.00"
Material SA 516 Gr. 70 Thickness 1.00"
Process FCAW Fiiler Metal ~ E71T-1
WPS e

From Mississippi Space Service

TestFor G

Machine Mode! & Serial No.
Calibration Certified By

vided Bend & Tension Test

Specification Followed ASTM E-74 and E-4

Spec. No.
T-1
T-2

Dia.

Dia.
\Welder -ees
PO 39279

Tinus-Olsen Universal Tester #31193
Mobile Calibration Service

Report No.
Page
Date

Lab No.

Ht/ID No
HYID No.
Position
D

Other
Test Date

Date

662-2C

1 of 1
11/20/02
662-1102-3

1120102

7131102

THIS CERTIFICATE MAY NOT BE ALTERED, DELETED FROM, PUBLISHED AND/OR USED EXCEPT IN FULL

GUIDED BEND TEST
Type Figure No. Results
Side Bend 5B-1 Qw 462.2 180° Satisfactory
Side Bend SB-2 QW 462.2 180° Satisfactory
Side Bend $B-3 QW 462.2 180° Satisfactory
Side Bend SB-4 QW 462.2 180°Satisfactory
TENSION TEST

Width (in.) Thickness {in.) Area (in?) Load at Fracture (Ibs.) Tensile Strength (psi) Failure Location

0.752 0.976 0.734 59,300 80,790 Base

0.757 0.964 0.730 59,600 81,644 Base

We certify that the statements in this record are correct and that the test samples were prepared and testing accordance with the requirements of
Techweld PMT Procedure No. 1, ASTM E-8 and AWS D1.1, 2002 Edition.

Certified By

Test materiats will be discarded

C;M/nﬁ,

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