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IDENTIFICATION CONTRACT
WPS
WELDING PROCEDURE SPECIFICATION ER308L/REPAIR 930212
PRODUCT LIGO BEAM TUBE MODULES PAGE 1 OF 4
CUSTOMER CALTECH REV. NO. 2
BY DMF DATE 06/26/95
.VORK THIS DOCUMENT WITH GENERAL WELD PROCEDURE SPEC. GWPFPS GTAW&LGMAW
REFERENCE PROCEDURE QUALIFICATION RECORD SPECIFIC CONTRACT
NQ. POSITION QUALIFIED THICKNESS QUALIFIED POSITION THICKNESS RANGE
{QW65) (QW-03} (QW-405) (QW-403)
10028 3G 1/16" to 1/4" All 0.108" to 1/4"
4858 2G 1/16" to 1/2"
6250 3G 1/18" to 5/8" All size fillet
welds
SPECIFIC CONTRACT WPS REQUIREMENTS
CODE EDITION AND ADDENDA ASME Section VIII & IX, 1992 Edition, 32 Add.
JOINTS (Qw-402) SEE GENERAL WELDING PREHEAT/INTERPASS TEMPERATURE (QW-506)
TECHNIQUE PAGE 3 SEE ATTACHED PAGE 2
BACKING MATERIAL (Qw-402) POST WELD HEAT TREATMENT (Qw-07)
See page 2 PWHT REQUIRED Na
IF PWHT IS REQUIRED, SEE AFFROVED
BASE MATERIAL (Qw-403) CONTRACT PWHT PROCEDURE FOR DETAILS
AND EXTENT OF PWHT.
GAS (QW-08) COMPQSITION:
A240 Tp. 304L (ASME P-8, Gp. 1)
| SHIELDING : See page 2
| FLOW RATE:
Any ASME P-8, Gp. 1 material may be BACK UP See Page 2
welded together or to each other in FLOW RATE:
any combination. ELECTRICAL CHARACTERISTICS (Qw-409)
CURRENT: Direct Current
POLARITY: See Page 2
OTHER:
AMPERAGE AND VOLTAGE RANGE. SEE PAGE 3
FILLER MATERIAL (QWw-404) VOLUME OF WELD METAL REQUIRED No
SEE ATTACHED PAGE N/A
ASME SPECIFICATION NO: SFA 5.5 MODE OF TRANSFER GMAW-Glob. or spray
ASME CLASSIFICATION: ER3O08L *
ASME ANALYSIS NO: A-8 TECHNIQUE (Qw-410)/ SPECIAL LIMITATIONS
ASME GROUP NO: F-6 SEE ATTACHED PAGE(S) 2
CONSUMABLE INSERT: N/A STRINGER OR WEAVE TECHNIQUE SEE PAGE 3
SUPP, POWDER FILLER: N/A TYPE OF WELDING
FLUX (QW-404) manuaL[ X ] MACHINE[ ]
N/A
SEMI-AUTOMATIC ‘ AUTOMATIC I |
CUSTOMER APPROVAL
+ ER308L in accordance with WMS-ER308L
| R [OB | BIST |WELDIN |CORP|REG  |REG
i E |ENGR|ENGR|SERVICE QA HCONST [MFG BY DATE
‘ HOUSTON ]
| E © iIPREPARED RWP 02/10/94
v tr Lae. - |CHECKED BGG 05/12/95
o 1/00/5—  |AUTHCRIZED
y
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IDENTIFICATION CONTRACT

WPS
WELDING PROCEDURE SPECIFICATION ER30BL/REPAIR 930212
PRODUCT LIGO BEAM TUBE MODULES PAGE 2 QF 4
CUSTOMER CALTECH REV.NO. 2
BY DMF DATE 06/28/95
ELECTRICAL CHARACTERISTICS:
GMAW GTAW
Direct Current Direct Current
Electrode Positive Electrode Negative
{Reverse Polarity) (Straight Polarity)
SHIELDING GAS:
GMAW: 98% Argoen - 2% 02 GTAW: 60% Argon - 40% Helium

or 100% Argon

LIMITATIONS:
1. This WPS is to he used for weld repairs only.
2. Pulsing current may be used for GTAW.
2. Use a single or multiple pass per side technique.
4. No single pass shall exceed 1/2" in thickness,

5. Use a single EWTh-2 (2% thoriated tungsten) electrode for
GTAW.

6. Maintain a contact tip to work distance of 3/§" to 1"
for GMAW.

7. Use gas cup nozzle sizes between 3/8" to 1" diameter.
The gas cup nozzle shall cover the contact tip 1/8"
minimum.

8. Only stainless steel brushes shall be used on stainless
steel.

9. Only filler metal in accordance with WMS-ER308L shall
be used.

10. An inert gas back purge shall be used cn opposite side of
welding. The oxygen content shall be less than 2.0%.
See Special Procedures on page 3 for special exceptions.

INTERPASS TEMPERATURE:
The interpass temperature shall not exceed 350 F.
PREHEAT REQUIREMENTS (ASME P-8, Gp. 1}:

No preheat is required except as an aid to remove moisture
unless the ambient temperature falls below 0 F. When the
ambient temperature falls below ¢ F, a preheat of warm to the
hand {(approx. 100 F) is reguired within 3" of where the welding
is started and maintained 3" ahead of the arc.

WLI1DCA REY JUL 8T<PC>




IDENTIFICATION CONTRACT

WPS
WELDING PROCEDURE SPECIFICATION ER308L/REPAIR 930212
PRODUCT LIGD BEAM TUBE MODULES PAGE 3 OF
CUSTOMER CALTECH REV.NO. 2.

SPECIAL PROCEDURES:

1. GTAW may be used for all types of welded repairs except
for repairs made to plates in excess of 1/4" thickness.

2. GMAW to be used only for weld repairs to the stiffener
attachment welds.

2. For welded repalirs reguiring full thickness welding:

a. Clean repair area by grinding or chipping large
enough area to allow manipulation of the weld torch.

b. Place repair jack on ingide of tube with copper bar
covering weld repair area.

c. Apply pressure on jack tc minimize shrinkage.
d. Backing gas may be omitted.

e. Weld using GTAW with ER308L in accordance with
WMS-ER308L.

4. For welded repairs to the inside pass of the pump port:.

a. Use an autogenous GTAW pass on inside of port to
obtain full fusion of land at repair area.

5. For welded repairs to the outside of tube while inside
is at partial vacuum (approximately cne atmosphere}.

a. An inert gas back purge is not applicable provided
inside pressure is less than 35 Torr (eguivalent to

1% Oxygen at one atmosphere).

b. Current shall nct exceed 85 amps for GTAW process.

WL1D0A REV JUL B7<PC>
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IDENTIFICATION CONTRACT
WPS
WELDING PROCEDURE SPECIFICATION ER308L/REPAIR g30212
PRODUCT LIGC BEAM TUBE MODULES PAGE 4 OF 4
CUSTOMER CALTECH REV.NO. 2
BY "DMF  DATE 06/26/95
GENERAL WELDING TECHNIQUE
Operation Beads Weld Tungsten Current Voltage Travel B.OR,
Description Layer Proc. Diameter (amps) (Volis) {IPM) Sec/ 12"
GTA weld As Regd GTA 1/16" 50-140 10-18 As Regd
with or 3/32" 50-220 10-18
without 1/8" 50-300 10-18
filler 5/32" 50-400 12-18
metal * 3/16" 50-525 iz2-18

Filler Metal: ER308L in accordance with WMS-ER308L
Filler Metal Dia.: 1/16", 3/32%, 1/8" |
* Passes may be made with stringer or weave beads as regquired.

|

JOINT DETAIL - See contract drawings for 2pplicable joint details and dimensions.

Operation Beads Weld Electrode Current Voltage Peak
Description Layer Proc. Size Type {amps) (Volts) (amps)
Stringer As Reqgd GMA . 035 ER308L** 130-260 21-28
Beads*

* Vertical uphill welds and overhead welds may be deposited using
a weave technigue. |
*% ER308L in accordance with WMS-ER308L.

| | |

GTA weld repair
GTA or GMA
GTA weld mpair weld repair
Coppat bat
S <7 R T l |

Stiffensar Weld Full Thickness Weid

Clrcumferential Joint

Typical Weld Repairs (all positions)

‘WL100 N REV FEB 39<PC>




Page
Cantract

PROCEDURE QUALIFICATION RECORD
To A. 8. M. E. Section IX

ESSENTIAL VARIABLES

No. 10029
.ucess GTAW Manua!l Machine | X lAuto.[ | Semiauto. |

Material specification SA240 Type 304L together Fiux or Atmasphere

ASMEP No. 8, Gp.1 Te ASME P No. 8, Gp. 1 Flux trade name N/A,
Thickness{if pipe, dia and wall thick) 0.91" to 178" Inert gas compasition 650% Argon - 40% Helium
Filler metal group no. F F-6 Flow rate 20-45ch

Weld metal analysis no. A A-8 Preheat temperature range 70°F - 350°F (I1PT)
ASME specificatien no. SFA SFA 5.9 Postweld heat treatment Nene Required
AWS specification no. A AS59

WELDING PROCEDURE

Single er multiple pass Multiple Single or multiple arc Single Paosition 3G
Mode of fransfer for GMAW: Spray [:’ Globular C] Pulsating D Shart Circuit D
Filler Metal for GTAW or PAW ER308L Filler metat diarmeter 0.035"

Electrode EWTh-2 Electrode diameter 1/8"

Type of backing None Required Welding current Direct Current, Electrode Negative
Consuft WELDING VARIABLES for jcint dimensions and welding current settings. (Straight Pclarity)

TEST RESULTS
Reduced Section Tensile Resuits

Dimensions, in. Uitimate Ultimzie Unit Character of Failure
Specimen Na. Area Total Load Slress and Lecation
Width Thickness sq. in. Kips ksi MPa .
'11443-1 - 0.750 0.092 0.0e2 87 - 826 2685 . Ductlie in wzld me:gl
1443-2 0.750 0.097 0.073 6.0 §2.2 566.7 Ductile in we!ld metz

Guided Bend Test

Type Result Type Result
2 Trensverse Face Bends OK 2 Transverse Root Eends OK
Welder's name W. Kelly Brawner Social Security no. 413-82-4080 Welder's symbol WKE
Welder's name Social Seeurity no. Welder's symbol

Who by virtue of these tests meets welder performance reguirsments.

Work Order (Orig. WPS) No, . H11443 Rev. 2

We certify that the statements in this record are correct and that the test weld was prepared, welded and tested
in accordance with the requirements of Section IX of the ASME code,

Signed CBI
By m/ﬁ Date 1724194
Rick W. Prior
Remarks: Arcalay (ER308L) by Alloy Rods

15-DEC-93 [H114423 XLWIWL20D . XLS WLIED REV CCT 53<pe>




Contract
PROCEDURE QUALIFICATION RECORD

Ta AS.M.E. Section X

FART Il WELDING VARIABLES

Pass 2
\f, Side 1 __/ \L
0.1235" 0.1035"
y o = 1057
Pass |
Maximum gzp 0.010"
Plates fit on centerlines
All passes welded frem Side 1
{n Dwell is on the 1/8" side.
Side 1 1
Pass number 1 2
Filler wire N/A ER3C8L
Wire diameter (inches) N/A 0.035"
Fulse modea Pulzed Sync
Pulse width S0% N/A
Pulse frequency 3.c 3.0
AVC respanse - -
AVC mode Samp Cont
Upslope time (sac) 2 2
Lownslope time (sec) 5 5
Travel start delay (sec) 2 2
Wire start delay (sec) N/A 1
Oscillation amp N/A 0.15
Track travel speed (ipm) 5.0 4.0
Torch travel speed (ipm) 5.0 4.0
Primary weld current (amps) 120 85
Primary voltage (volts) 8.5 0.5
Frimary wire spesd (ipm) NIA, 25
Background curmrent (amps) 85 80
Eackground vaoltage (volts) 8.5 8.5
Background wire {(ipm) N/A 10
Qut dwell time (x 0.1 sec) N/A 2
Excursion time (x 0.1 sec) N/A 3
In dwell time (x 0.1 sec) N/A 3
Primary time (%) Q.50 0.45
Background time (%) 0.50 0.55
Heat input (kJ/in) 11.7 7.4
Energy density (MJin3) N/A 1.5
Qualification No. 10029
ate: 1724724 By /"Z:;M,

Rick W. Prior

1/11/94 [H11443 XLW]PQRGOLD.XLS
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Contract
PROCEDURE QUALIFICATION RECORD

TO AS.M.E. SECTION X

ESSENTIAL VARIABLES
PQR No. 4858 GTAW GTAW
Process |"'1AW/GTAN ManuaIE]Machfne DAummatic Semiautsmaric D
Marterial specification SAZ04 Type 304 FLUX OR ATMOSPHERE
ASME p. no. &J.._EL]__ To ASME p. no. 8 3 GD -1 Fiux trade name None REC|U1 red
Thickress {if pipe, dia and wall thick) ]/4" lnert gas compositian *

Filler metal group no. F, F-6 Flow rate  GMAW-40 CFH, GTAW-20CFH
Weld metal analysis no. A. A-8 Preheat temperature range 70°F to 350°F IPT
ASME specification no. SFA-5.9 Postweld heat reatment None
AWS specification no. A-5.9
WELDING PROCEDURE
Singte or multiple pass _ MuTtipTe Sing!e or multiple arc Single Position 26
Mode of transfer tor GMAW: Spray b_(.—_, Giobular D Pu-fsaﬁng D Short Circuit D
Filler Metal for GTAW or PAW Not Reaquired Filler metal diameter Not Required
Eiectroge _ GMAW-ER308, GTAW~EWTh-2 Elecirode dismerer [GHAN- 035", GTAW-3/32"9
Type af backing None** Weiding current __ B17¢-Direct Current, Elec. Neg.
Consult WELDING VARIABLES for joint dimensions and welding current settings. (Strai ght Polarity)
TEST RESULTS GMAW-Direct Current, Elec. Pos.
Reducad Section Tensile Results (REVE rse Polari t\Y)
. Dimensions in Ultimare | leim_me Unit ‘ Character of Failure
Specimen No. width Thickmaee l Area o2 TGt:l; Load - ‘S\TSSMP | and Location
ps si a
H610R-1 1.498 [ 0.222 |0.332 [29.5 [eg.o]612.9 Ductite in Wi
HETOR-2 1.502 [ 0.220 | 0.330 |29.] 88.2 | 608.1 Ductile in Wi
Guided Bend Test A
L Type Result | Tyoe ! Result i
L_ 2 Transverse Face Bends 0K , 2 Transverse Root Bends j 0K ]
Welder's name _ CUTETS Campbell Socizl Security no, 303-36-4037 Welder's Symzol o
Whe by virtue of these tesis meets weider performance requirements,
H61GR ' 0

Wark Order {Orig. WPS! Nao. “ Rev.

We certify that the statements in this record are correct and thar the test weld was prepared, welded and tested in accordance with the re-
quirements of Secrion 1X of the ASME code.

Signed CEI

By /Y %UL J. S. Lee - 10/15/80

Remarks:

*GTAW - 100% Argon
GMAW -~ 98% Araon/2% Oxvgen

**Temporary copper chill bar used.
Updated to new form, 8/28/87, JsL A5 £

Funteg in USA WL 20 D REY JuL g7




&
Contract
PROCEDURE QUALIFICATION RECORD
. TO A.S.M.E. SECTION IX
PART Il ESSENTIAL VARIABLES
PCR No. 65250 Date 3/2 5/83
Process GTAW Manual Machine DAutcma:ic D Semiautamatic D

FLUX OR ATMOSPHERE

Material specification _SA240 TD . 304
None Recuired

ASME p. no. P-8.Gp. 1 To ASME p. no.P=8.Gp .1

Flux trade name

Thickness {if pipe, dia and wall thick} 5/1 6" Inert gas composition ]00% AY‘QOH

Filler metal group ne. F. F-6 Flow rate 30 CFH

Weld metal analysis no, A. A—B Is backing strip used? No

ASME specification no, SFA - 5.9 Preheat temperature range YOOF - 350°F ( IPT)

AWS specification no, A -5.9 Pastweld heat treatment None Required
WELDING PROCEDURE

Single or muitipie pass Multi D] e Single er muttiple are __Single Positicn 3G

Filler Metal ER308L* Electrode diameter ?jé%"

EWTH-2%%*
Argon purge

Filler wire diameter,
weiding current _D1reCt Current. Electrode Nesative

Electroge

Type of backing

Consult PART JIl WELDING VARIABLES for ; frint dimensions and welding current setlings. (Stra1 gn { Polari ty)
TEST RESULTS

Reduced Section Tensile Results

Dimensions in Ultimate Ultimate Unit | CH rac f Failure
Specimen No. Width | Thickness | ~7 i 2 Tm::ﬂtoad _ﬁe‘simi “and Loceton J
H142X-1 1,502 0.287 0.431 | 36.6 ’84.9 lSSS.&?Ducti]e in WM
H142%-2 1-499 10.270 | 0.405 [34.6  l85.4 [588.8 Ductile in WM
Guided Bend Test
| Type | Resuh Type Result f
LgiTransverse Face Bends | ok 2 Transverse Root Bends 0K ]
VWelder's name Curti 5 Campbe? 1 Sacial Security no. 403-36‘4037 Weider's Symbol _QE,___

Who by virtue of these tests meets welder performance requirements.

H142x Rev. __ 0 pate_3/2/83

Work Order {Orig. WPS] No.

We certify that the statements in this record are correct and that the test weld was prepared, welded and tesi2g in accordance with the re-
cuirements of Section IX of the ASME code,

//% Sigred CBI
Q‘é@""’/ Date
Robert G. Walter for L.N. May

*Arcaloy 308ELC by Alloy Rods
**2% Thoriated Tungsten

3/25/83

Remarks;

Prinzeat in USA

Undated to new form by RGW. 12/3/86

WL 20D REV WO =3
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. PROCEDURE QUALIFICATION RECORD

To A.S.M.E. Section IX

PART Il WELDING VARIABLES

75°
SIDE 1 e ll
g 5/16"
SAZ240 Tp. 304 SA240 Tp. 304
T jﬁ
Argon purge
‘ _ 5-20 CFH
. 3G POSITION 1/8" GAP
. 0 LAND
Filler Metal
- Travel Heat Input
Side | Pass Size G Amps Volts Speed Remarks
Type
N mm in.imin. | cmymin | KJin | XJem
f
] 1 |ER308L 1/8 13.2 | 90 |12 SRR RS ==~ [ === Juphil
.i
1 ‘2-3 ER308L 1/8 3.2 115 12 “m- e -—- -— Uphill
|

/
Jualificati . 6750 ‘
."ual|fica§|?55h}%3 o Zéﬁ%&%

late:
Robert G. Walter for L.N. May

Prntea in US A



