BESSEMR  PROCESS SYSTEMS INTERNATIONAL, INC.
W WASHINGTON CORNER

STATION
VERTEX SECTION
TAG NO. | SER. NO.
WBSC 1 09
WBSC 2 02
WBSC 3 03
WHAM 1 01
WHAM 2 03
WHAM 3 04
WHAM 4 05
WHAM 5 07
WHAM 6 02
WA3A | 01
WA3B 02
WB3A ' 01
WB5A ' ' 01
WBE2A 01
WBEZ2B 02
WBES3A1 01
WBE3B 01

PSI Documentation No. V049-1-172
VOLUME 3

20 Walkup Drive - Westhorough, Massachusetts 01581-5003 - 508/366-9111 - TLX200294 - FAX 508/870-5930




PROCESS SYSTEMS INTERNATIONAL, INC.
20 Walkup Drive, Westborough, MA 01581

A LIGO PROJECT

CALIFORNIA INSTITUTE OF TECHNOLOGY
MASSACHUSETTS INSTITUTE OF TECHNOLOGY

Table of Contents

TAG # WHAM-S
P/N — VO49-4-128-07

Quality Plan sign offs.

Hyspan Metal Bellows Doc. package.

Material test reports for shells, heads and large flanges.
C of C for nozzles, small parts and flanges.
C of C to Codes and Standards.

Heat-Treat Charts. ( RANOR )

Final Cleaning Certificate.

Bakeout Certificate.
Final Vacuum Test Reports.

Acceptance Test Data.

Non Conformance Reports. Use As Is, when applicable.

As Built Drawings/Dimensions.




""it!e: QUALITY PLAN FOR HORIZONTAL ACCESS MODULE (HAM)

(AG No_wiams Soo Vs o7

QUALITY PLAN FOR LIGO

FOR

LIGO

HORIZONTAL ACCESS MODULE (HAM)

Serial Ne. V84341234 thrp38—

CONTR

{OLLED-COPY

A

égmﬁ%

Relesse the DED No. 6302

2

A5G Setos | HKE7

REVLTR.

BY-DATE | APPD.DATE

m&wdjmm DEQC oiH

DESCRIPTION OF CHANGE

PROCESS SYSTEMS INTERNATIONAL, INC.

SPECIFICATION

INITIAL
APPROVALS

PREPARED DATE

Ml bl Y| /%

APPROVE /7; ?f Number  V049-2-087 J_cv
2 /

Pagc lof _ 97




Pt

Title

QUALITY PLAN FOR HORIZONTAL ACCESS MODULE (HAM)

APPLICABLE DRAWINGS

V049-4-054 HAM Flange/Annulus Tubing Assembly

V049-4-128 HAM Shell Weldment Assembly

V049-4-002 Horizonral Accesss Module Chamber Assembly

V049-4-031 60-1/2" L.D. Flange Detail (Grooved)

V049-4-032 60-1/2” 1.D. Flange Detail (Flat Face )

V0494021 84-14" L.D. Flange Derail (Grooved )

V049-4-027 60-1/2" 1.D. Flange Face (Derail )

V0494-0A4 60" End Cover

V049-4-052 HAM Chamber Support Saddle

V049-4-053 60-1/2” L.D. Expansion Joint

V049-4-127 84-1/4" Access Cover

V0494-040 HAM Tie Rod Assembly

APPLICABLFE, PROCEDURES

V049-2-072
V049-2-071
V049-2-074
V049-2-046
V045-2-078

Welding GTAW (PWHT) P8-P8
Welding PAW (PWHT) P$-P8

General Repair Procedure
Thermal Stress Relief
Ham Chamber Fabrication

Jeqmnnl

"AGH

_SPECIFICATION

Mumber YU49-2087

A

Aev
!




- SPECIFICATION 9 - REV. 1
ge cial Ua. Ua4n2s-0s N auq- 2. -08"
‘ Process Systems Interuational, Inc. | proJECT LTGO 10BNO. /5964 9
| 20 Walkup Drive ITEM Harizowtnl Accass Madule CHARD  DWGNO.  Jn4g-2-128
" Westborough, MA 01581-5003 APPLICABLECODE ACMNE Se 1 D.u L PG Z 3 OF Q7
) ,’ (508) 366- 9111 Fax (508) 870-5930 Fikore ArDicabre)
I
ASVIE CODE LEGEND: D = DIMENSIONAL  PT = LIQUID PENETRANT LT = LEAK TEST X = HOLD POINT
QUALITY PLAN V= VISIUAL MT = MAGNETIC PARTICLE  UT=ULTRASONIC  ¥= APPROVED
RT = RADIOGRAPHY ET = EDDY CURRENT W= WITNESS R = REVIEW VR = VERIFY

QUALITY FLAN

REVIEWED TYPE | PROCEDURE WELDING PSI AUTHORIZED | CUSTOMER REMARKS

QA CS INSP. | oR PROCEDURE | _LnsPectian | INSPECTOR | QA

Al /A DRAWING SIGN/DATE SIGN/DATE SIGN/DATE

Jeritl Acreetowce] X X240 o

oF Matenals

Tasart Welkin G Voia-2-671 |X fﬂff /'/’;/'?’/
LenG Seaw oaecSeltl Y vty - - 12
yi .}‘
Ueritd Raundwess | V-D | [Voya-4-129 KV Viifed
o€ Shell 77
: . m \ :
Thcack eldne |V Uaud-4-12% | |Ungd-2-611 | X |70 |4k )
@ [1] v f \‘-‘,:/f

Naz.zles

\]en@; Comdvess IV-D_|_IVp1a-4-128 BRI 7
M_ﬁLHo.‘L?itL i
Uerify TixtureS -
() Shell d £6° Ab22 85 R, ] /od

FIED:FATEMPLATE\ENGFORMS\ASMEQPL i




y
t
!
!

- SPECIFICATION -2- REV.
| S@_ﬁQL ﬂJa, Va4 12 %08 L/qu 2-0%7 '—-'l——'
ASME CODE LEGEND: D = DIMENSIONAL  PT = LIQUID PENETRANT LT = LEAK TEST X = HOLD POINT
QUALITY PLAN V = VISIUAL MT = MAGNETIC PARTICLE ~ UT=ULTRASONIC V= APPROVED
RT = RADIOGRAPHY ET = EDDY CURRENT W= WITNESS R = REVIEW VR = VERIFY
QUALITY PLAN
REVIEWED TYPE | PROCEDURE WELDING PSI AUTHORIZED | CUSTOMER REMARKS
QA_ (oS INSP. | OR PROCEDURE | LnSPection|INSPECTOR | QA
Al DRAWING | SIGN/DATE SIGN/DATE SIGN/DATE
Veoild Weldine [ V-D | TVa-4-125 Noud-z-oV | V¥ Vb
ol VY ecatimn '
0f Sadlle Svenk
es Axh LiCt Lugs
I ‘ ) ,
TwsPect Weldinc | LS Vodq-y-ize T | ifefer
afln'” Napzles o
1
0
sy NozzV\e | J-D | |Vo4q-4-12¢ 7Y, Tz e
i a i RS
Dl e rgwes (44—
| AALL Nazdles) A
Jeri s Steam VT [/l 7
[0 oautuc ol Vescel e
\
thevmal Strest Javi-2-0494 S W-r77
Relief VelcelL

FILED-FATEMPLATE\ENGFORMSWASMEQPFL

PG 2¥ OF 97




M

Tomabl Vs, UsHay 12%-as

SPECIFICATION _ y/44u9-2-087

REYV, 4

ASME CODE LEGEND; D = DIMENSIONAL  PT = LIQUID PENETRANT LT = LEAK TEST X = HOLD POINT
QUALITY PLAN V= VISIUAL MT = MAGNETIC PARTICLE  UT=ULTRASONIC V= APPROVED
RT = RADIOGRAPHY ET = EDDY CURRENT W = WITNESS R = REVIEW VR = VERIFY
QUALITY PLAN
REVIEWED TYPE | PROCEDURE WELDING PSI AUTHORIZED | CUSTOMER REMARKS
QA _ S INSP. | oR PROCEDURE | ILnsPection|INSPECTOR | QA
Al DRAWING SIGN/DATE SIGN/DATE SIGN/DATE
Qgﬁﬂ Lo" Nozzle [U-D Voud-2- 644 XA 4/f59'§'ff
M
[ ain G l
bl Cutout D | |Uavaid-12% Sl e
Licatioa nF-the §
J-Ceibica L
"L Mgz tes
)
..’ ri
Tustct we ldwmG [V V94654 [ uota-2on |XVIul A7k
NE ¢4" TLawgeS !
To Shell
EFy - LanGe V-1S Vo ~4-054 X7 | /2
¢ ) Stmichinesq - e
ﬂ,‘d.d ﬁa‘(’ue 55 P
, @
n . ]
[dnseet bldima| Vaul-7-05° Y w9 -2-611 X V7l | /1o \_“E/
AF 80" Flauses £o C
No2aule lecic
[ '

FILED:FATEMPLATEAENOFORMS\ASMEQPL.

PG 24 OF 97




g e, Voav12v-08

SPECIFICATION \Js49-2-0%7

REV. 1

ASME CODE LEGEND: D = DIMENSIONAL  PT = LIQUID PENETRANT LT = LEAK TEST X = HOLD POINT
QUALITY PLAN V= VISIUAL MT = MAGNETIC PARTICLE  UT=ULTRASONIC  ¥= APPROVED
‘ RT = RADIOGRAPHY ET = EDDY CURRENT W= WITNESS R = REVIEW VR = VERIFY

QUALITY PLAN

REVIEWED TYPE | PROCEDURE WELDING PSI AUTHORIZED | CUSTOMER REMARKS
QA_G S INSP. | OoR PROCEDURE | ILnsPection.| INSPECTOR QA

u] DRAWING SIGN/DATE SIGN/DATE SIGN/DATE
Lbefy 60" rlavce [0 | fyeeq-y-08v 7 AV
[ Stmicktuess s Flafues ’
Tuoteck Welbing |V a-r-osY_|_|Vews-2-011 | X7\ /st
AT “¥SCaw i arnk Vd4g-4-053

o £o" Ng22le

) I
Tuseect Weldine_ | V Uond~H-i2& | TWena-7 o1 1 X778 |3/7%
ab Tutecna\ Soidid ’
Chell

Vst Welking |/ Vaud-H-12S | kJau9-Zo | YW | /s

c}[— ALL o {7ei !
[ Tlauwtes

Aullect Wetling | \/ Vaa—n 72| |ueg-2-071 |X %{f{z/gyﬁr

6f Coieea(E" e TN
nazzles nge [ FSi N
ity Grbyes) \_gf ]
Yo ity N_jnér::uﬂmi J-D uaAy - -12% 4 M %/57

Straihiuers ditatues C

B Nazzles

'
FILED:FATEMPLATEENGFORMS\ASMEQPL

PG 26 OF 97




Ceiat Mg, Usaying-a5

SPECIFICATION  \h4Q-2-6%7

REV. 1

LT = LEAK TEST

X = HOLD POINT

ASME CODE LEGEND: D= DIMENSIONAL  PT = LIQUID PENETRANT
QUALITY PLAN V = VISIUAL MT = MAGNETIC PARTICLE  UT = ULTRASONIC  ¥= APPROVED
| RT = RADIOGRAPHY ET = EDDY CURRENT W= WITNESS: R = REVIEW VR = VERIFY
QUALITY PLAN
REYIEWED TYPE | PROCEDURE . WELDING PSI AUTHORIZED | CUSTOMER REMARKS
A_ &S INSP. | oRr PROCEDURE | InsPection | INSPECTOR QA
Al! DRAWING SIGN/DATE SIGN/DATE SIGN/DATE
| ]
Ve b€ ausiallotam| / UoG-4-0wd | |uave-2-0T2 |X | 4l ,'T/*z.a#;
ol Rells Tie -kd
!
1
Ve tif9 Twitalletinl \aue- 768 Y
AL Annukes Tubin G
. ) 'i7
-’?_ Z ’,;r" ‘ f‘t; 6""
Veinty Tnctallalion] D] lunvd-1-as2 | |Vous-2-672 | XS ' ©
& Alinamet of \aHa - -00L yoyi-r-oN
| Supesck Saddles
- . 4
Clene Cloaa, UoH4§-2015 X |22V o 7u
CneAele Yegco
Taside « Out
Voci £ Ftna v JoYg-2-015 &S 57214
P leciing af- ST
- PN
ety hw W/ J0t9-2-012 X|GS |getr on )
LT as /
B ——
verity Linal Lao, | vovg-Zaly XLG6S 162697
g He Lrak Tec +a¥ AT ;
ChiPmonk oL 1L Voyq-1-iL3 X1 GS \7RT
]

FU-&D:HTEMPMTE\ENGFDRMMMEQI’L

PG 27 OF 97




T

e

"LTR 12 AU

T [#AS owa. G et Ba2=1
TEMP, #aS JIGF

REV'D NOTE.B, 11_& 14
DEL., NOTE.12& 13
SUBMIT FQR APP'L.

RV D.E2A LUST.COMMENT
SUBMIT FOR APPROVAL

i -
STr /1 240 0,

= £ 3

{4.50) — L o) T2

(o) i BT RN

saes oroeR w0, _ 20090417
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4. DESIGN CONDITIONS v )2, e {12 i

DESIGH PRESSURE : F.V. AND 15 PSIG. AT 400°F.
TEST PRESSURE : 23 PSIG. {PNEUMATIC)

AXIAL SPRING RATE : 4,812 Lb./in, © G5 in, THERMAL AXIAL COMPRESSION
. 2,860 Lb./in. @ 2.0 in. MAINTENANCE COMPRESSION

LIFE : 1,000 CYCLES

5. ALl WELOING PER ASME BOILER AND PRESSURE VESSEL CODE SECTION IX.

6. STANDARD SHOP NDE OF ALL PRESSURE CARRYING WELDS IN ACCORDANCE
WITH ASME PRESSURE VESSEL CODE SECTION V.

7. ESTIMATED WEIGHT : 45 Lbs.

B, TAG ASSEMBLY : SEE DETAL _
9. BELLOWS IS CAPAALE OF 2 in. "OF COMPRESSION DURING INSTALLATION

+0.000
950.495_0_005

BELLOWS CuFf o.b. TYP. Lt LH-lq1—7T

11, BELLOWS SHALL BE HELIUM LEAK CHECKEDR TO 1

AND 0.5 Deg. OF ANGU
10. A 2 in X 2 in. COUPON
OF BELLOWS MATERIAL S

LATION WHILE INSTALLED.

FROM EACH HEAT NUMBER AND LOT THICKNESS
HALL BF SUPPLIED TO PSI FOR INFORMATION.

X 1079 taer-1/SEC.

1+, CLEANLINESS SHALL BE IN ACCORDANCE WITH P.S.1. SPEC. V049~2—0|7.I
SECTION 8.0.
15. AFTER FINAL CLEANING, BELLOWS ASSEMBLY SHALL BE WRAPPED IN POLYETHYLENE.

TAG, .08 THK.

7 [ A240-304

_ T {1 |BELLOWS, (60.423 [.D), 63423 0D, 1SA240-304L
1 PLY, 036 THK., 4 CONS.
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Process Systems Intermational, Inc.

Fig.

MASS SPECTROMETER TEST REPORT

Vodayos3i-ei-«

Sales Order No.:

70504

Item: 72 Drawing No.: £ ZF/ &7

Equipment:DuPont 120 SSA

Leak Standard. Sn. 1051

Test Procedure per ASTM E-438

Test Area: Bellows and weld ends
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The above referenced expansion joint has passed the mass spectrometer leak
test to the required sensitivity.
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PROCESS SYSTEMS INTERNATIONAL, INC.
20 Walkup Drive, Westborough, MA 01581

CALIFORNIA INSTITUTE OF TECHNOLOGY / LIGO PROJECT

MASSACHUSETTS INSTITUTE OF TECHNOLOGY

CERTIFICATE OF CONFORMANCE

CUSTOMER: The LIGO Project
California Institute of Technology
Mail Stop 18-34
Pasadena, CA 91125

DATE: 11/18/97

CONTRACT ORDER NUMBER: PC 175730

PSI JOB NUMBER: V59049

gl-,._‘___,-- DRAWING NUMBER(S): V049 4 128

TAG NUMBER: WHAM 5

SERIAL NUMBER: 07

ITEM: Refer to attached Material Tracer Record

APPLICABLE SPECIFICATION(S): SA-240 A-500
SA-193 B7
SA-104 2H
F-436

PSI certifies that the items furnished in this shipment have been manufactured from the materials and in
accordance with the process test and acceptance criteria requirements specified within the drawing(s)
and/or specification(s) listed above. All inspection records and test results are on file with PSI and are
available for examination.

IS 47
Gene Senecal

Quality Assurance Engineer
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Part Number WHAM 5

Material Tracer Record

SN 07

Page 2

Item # um

Qty

Part code

Description

CofC MIC#
CMTR

EA

V048M306 3

FLANGE SST304L COFC CONFLAT
NON-ROTATABLE 4-1/2 OD BLANK

CofC

10| 2|EA

V049M760 3

GASKET OFHC COP COFC 4-1/2 OD
CONFLAT FLANGE (PKG QTY 10)
PER SPEC V049-2-037/T4

CofC

11| 16(EA

V049M776

BOLT SST 18-8 HEX HD 5/16-18 X 2-
1/4 LG

CofC

14)  1|EA

V0494142P2 3

FLANGE SST304L COFC CONFLAT
REDUCING PER DETAIL B DWG
V049-4-142 WITH 4 1/2X 2 1/2
CONFLAT BORE AND TAPPED
HOLES WITH 4 1/2X2 1/2 CONFLAT
BLANK GASKET AND HARDWARE
PER SPEC V048-2-037 CLASS T4

CofC

15| BlEA

202549 3

FLANGE SST304L COFC CONFLAT
12 OD BLANK NON ROT. .332 DIA
THRU HOLES 32 PLACES EQ. SP.
ON A 11.181 DIA. B.C.

CofC

16| 10[EA

202667 3

FLANGE SST304L COFC CONFLAT
BLANK 10 OD NON ROT. .332 DIA
THRU 24 HOLES EQ. SP. ON A 9.128
DIA B.C.

CofC

18] 4(EA

V049M142 3

FLANGE SST304L COFC CONFLAT
BLANK 14 OD NON RQT. .390 DIA
THRU HOLE 30 PLACES EQ SPACED
ON A 9.128 DIAB.C.

CofC

211 1EA

202670 3

GASKET COP OFHC COFC
CONFLAT 16-1/2 OD FLANGE

CofC

22| 8iEA

202552 3

GASKET COP OFHC COFC
CONFLAT 12 OD FLANGE

CofC

23| 10/EA

202671 3

GASKET COP OFHC COFC
CONFLAT 10 OD FLANGE

CofC

25| 156|EA

V049M780

BOLT SST 18-8 HEX HD 3/8 -16 X3
LG

CofC

96:REB:V049-PL-201




Material Tracer Record

Part Number WHAM 5 S/N 07 Page 3
27| 500|[EA  (V049M777 BOLT SST 18-8 HEX HD 5/16 -18 X2- CofC
1/2 LG.
28) 21EA  {V0O49MO19 O'RING VITON A500 BAKED .275 CofC
NOM X 265.125 LG VULCANIZED
29| 2|EA |V0O489MO018 O'RING VITON A500 BAKED .275 CofC
NOM X 274.375 LG VULCANIZED
30| 4/[EA IV049M144 3 GASKET COP OFHC COFC CofC
CONFLAT CofC 14 OD FLANGE
31 1|EA [V0O49M023 O'RING VITON A500 BAKED .275 CofC
NOM X 191-1/4 LG VULCANIZED
32| 1EA |VO49M0O22 O'RING VITON A500 BAKED .275 CofC
NOM X 200-5/8 LG VULCANIZED
33{ 140{EA 1202678 3 BOLT STL SA183 B7 COFC HEX HD CofC
7/8-9 UNC X 4 LG ZINC PLATED .0002
MIN THK.CLEAR CHROMATE
34| 140|[EA [202679 3 NUT STL SA184 2H COFC HEX HD CofC
7/8-9 UNC ZINC PLATED .0002 MIN
THK CLEAR CHROMATE PROCESS
35 280(EA 202581 3 WASHER STL ASTM F436 COFC 1- CofC
3/4 ODX15/16 IDX1/4 THK
ELECTROLESS NICKEL PLATED
36| 156|[EA  |V048M783 NUT SILICON BRZ HEX 3/8 —16 CofC
37| T2IEA |V0O4OM786 WASHER SST 18-8 FLAT 3/8 CofC
38| 530|[EA [V049M782 NUT SILICON BRZ HEX 5/16 -18 CofC
39| #H#EA [VO49M785 WASHER SST 18-8 FLAT 5/16 CofC
40; 256|[EA  |V049M1011 WASHER SST 18-8 3/8 IDX5/8 OD CofC
X.062 THK
4, 1|EA (202667 3 FLANGE SST304L COFC CONFLAT CofC
BLANK 10 OD NON ROT. .332 DIA
THRU 24 HOLES EQ. SP. ON A 9.128
DIAB.C.
5 1EA 202671 3 GASKET COP OFHC COFC CofC
CONFLAT 10 OD FLANGE
6| 24|EA [VO49M777 BOLT SST 18-8 HEX HD 5/16 -18 X2- CofC
1/2 LG.

26:REB:V049-PL-201




Material Tracer Record

Part Number WHAM 5 S/N 07 Page 4

7| 24[EA V04OM782 NUT SILICON BRZ HEX 5/16 -18 CofC

8| 48|EA |V048M785 WASHER SST 18-8 FLAT 5/16 CofC

1f 20iFT |V049M452 1 TUBE A269 304L. CMTR 1-1/20D X CofC
065 WT PER SPEC V049-2-037/T4

2 4|EA [V049M551 3 TEE SST304L CofC BTWLD 1- CofC
1/20DX.065 WT PER SPEC C049-2-
037/74

3| 1|[EA |[V049M502 3 ELBOW SST304L 90DEG 1-1/20DX CofC

065WT BTWLD COFC PER SPEC
V049-2-037/T4

4, 3EA |V049M6E02 3 REDUCER SST304L COFC CONC CofC
BTWLD 1-1/2 ODX 3/4 ODX.065 WT
PER SPEC V049-2-037/T4

5| 4EA [V048M505 3 ELBOW SST304L 90DEG 3/40DX.035 CofC
WT BTWLD COFC PER SPEC V049-2-

037/T4
8| 3FT [vV049M454 1 TUBE A269 304 CMTR 3/4 OD X CofC
065 WT PER SPEC V048-2-037/T4
9] 2[EA [V049M3053 |FLANGE SST304L COFC CONFLAT | CofC
NON-ROTATABLE 4-1/2 OD X 1-1/2 ID
34| 2|[EA  |V0454021 84-1/4 |.D. FLANGE GROOVED A 375
(HAM) A 660
35| 1[EA |V0494031 60-1/2 1.D. FLANGE GROOQVED WITH A 899
SLOTS (HAM)
36| 1|EA V0494032 60-1/2 1.D. FLANGE FLAT FACED A 568
(HAM) :
37| 1[EA  [V0494053 60.5 HAM METAL BELLOWS PER CofC
SPEC V0492017
38| 20/FT [V049M890 1 BAR SST304L SA479 CMTR FL 1/2 CofC
X2
39 1iEA [V0494040 HAM BELLOWS TIE-ROD ASSY - CofC
45 1|[EA |V049M6013 | REDUCER SST304L COFC CONC CofC

BTWLD 1 ODX % ODX.065 WT PER
SPEC V049-2-037/T4

96:REB:V049-PL-201




Part Number WHAM 5

Material Tracer Record

S/N 07

Page 5

46/ 1|EA

V049M501 3

ELBOW SST304L S0DEG 1 ODX.065
WT BTWLD COFC PER SPEC V049-2-
037/T4

CofC

47, 0.5(FT

V049M451 1

TUBE A268 304L CMTR 1 ODX .065
WT PER SPEC V049-2-037/T4

CofC

V048M132 1

HEAD SST304L SA240 CMTR ASME
FLGD & DISHED 84.25 ID .344 MIN
THK (3/8 NOM. THK) 85 DISH RAD
2.25 INSIDE CORNER RAD WITH 2
S.F. APPROX OVERALL HEIGHT
16.66 COLD FORMED-DIP PICKLED

A 594
B 205

V049M136 1

FLANGE SST F304L SA182 CMTR
FORGED BLANK ASME CODE 1992
EDITION THRU 1994 ADDENDA
MACHINE TO 1-3/8 +.06 THK 92.25
+.06 OD X 83.75 -.06 ID FINISH
250/500 PER SPEC V(0492040

B 235
A 664

V049M220 1

FLANGE SST304L CMTR HALF
NIPPLE CONFLAT NON ROT. 10 OD
X 8 OD TUBE X 1/4 WT 3-1/8 OVER
ALL HEIGHT .332 DIA 24 HOLES EQ.
SP.ON A 9.128 DIA. B.C.

CofC

C387904-F 3

BAR SA479 TP304 CofC FL
.250X0.75

CofC

V0494128P3 14

SHELL SST GR304/304L SA240
CMTR MAKE FROM V049P7815 14
CMTRROLLTO 84.25ID X 76 LG
PER SPEC V0492136 AND
DWG.V0494128 DETAIL 12

A 516

1 1EA

V0494128P 11
14

SHELL SST GR304/304L SA240
CMTR MAKE FROM V0439P7817 14
CMTR ROLL TO 60.50 ID X 62 LG

A 426

12| 4|EA

V049M322 3

FLANGE SST304L COFC HALF
NIPPLE CONFLAT NON ROT. 14 OD
X 12 ODTUBEX.120WT 30 OVERALL
HEIGHT .390 DIA THRU 30 HOLES
EQ. SP. ON A12.810 DIAB.C.

CofC

96:REB:V{(49-PL-201




Part Number WHAM 5§

Material Tracer Record

SN 07

Page 6

13| 16|FT

V049M876 1

BAR SST 304/304L SA240 CMTR FL
375X3

CofC

14| 1EA

V049M309 3

FLANGE SST304L COFC HALF
NIPPLE CONFLAT NON ROT. 16-1/2
ODX14 OD TUBEX.120WT 5
OVERALL HEIGHT .390 DIA THRU 36
HOLES EQ.SP. ON A 15.310 DIAB.C.

CofC

15; 8|EA

V049M311 3

FLANGE SST304L COFC HALF
NIPPLE CONFLAT NON ROT. 12 OD
X 10 OD TUBEX.120WT 5 OVERALL
HEIGHT .332 DIA THRU 32 HOLES
EQ. SP. ON A 11.181 DIA B.C.

CofC

38| 2|EA

V0494128P38 1

LIFTING LUG/STIFFENER PER DWG
V0494128 DETAIL 5

CofC

38| 20|FT

V049M215 1

PLATE SST304/304L SA240 CMTR
.75X6.50 PER V0492041

CofC

48] O|EA

V049MB70 14

PLATE SST304/304L SA240 CMTR
900 X9 X12

CofC

96:REB:V(49-PL-201
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1201 VALLEY ROAD 1201 VALLEY ROAD -
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19320 >~ 19320 Qualiiy Assurance Rtprog‘g
Heat Slip Lot No gize Pcs  Neight |
EEZEZEE? 54548 A 3756 x 95,0000 w 252.0000 1 2742 Fros Ilip 10291 Gy ST[
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- PIAG4A8 .3?56 .3 86 3 KB 59 -74,%  BHN1&7: DK 0K 3
. . y}/ y"' SR R
Hﬁ?ERIﬂL WAS NOT WELDED A
Heno thlﬂlé?-oo . PROCESS SYSTEMS INT'L., INC.
-7 Reviewed this report and it comphes netﬂ
Gr.
ith GAIEE-
| witn &2 Edition, ‘{_:Addenda DUAL cear
JESSOP T 304L STAINLESS  HRAP

ASTM A240-P4a) ASME SA-240-A93}
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EXCEPT AS OTHERWISE NOTED, THIS

WITH THE LISTED SPECIFICATIONS AND RESULTS CONFORM TO THE SPECIFICATION AND GRDER ﬁEBUIREHéﬁTB j;
THE ABOVE INFORMATION HAS BEEN REPRODUCED FHGH THE ORIOINAL CERTIFIED HAYERIAL TEST RE? B

b
Heat D P B 81 NI CR MO co cu ;
770794 D18 1,79 02840006 .28 B.72 18,47 +29 13 32
. * Yield Tensile Red. of - .'
Siip ) Bauge Strength Btrangth Elong Aree Hordnass . .Bend
. BTAB04 .3750 37.3 K81  BA.J KSI 4146 .76‘.9_ 378-80 <K
: mm'nm. una NOT ua.nzn N
Halo No!uﬁi?l-—oo . : Gur Brdcr no! LU433 7,
- Your Order No$7024
Datel s . 05/217%
- N ' BUAL CERT . - .
JEBEOP T 304L STAINLESS  HRAP . B R &
ASTH A240-94a} ASHE SA-240-A93; _
Heat Blip Lot No - Bize Pcs Heiqht - A
871014 91531 A ‘3750 % 120,0000 x 60,0000 1 4??9?0-81‘00!(
-Heat € MM P (s NI CR Ko cg; . N
_ Yie1d Tensile Red: of . ' ;:¢>55Q;
Slip Gauge 8treagth Strength Elong Aree Hardness Blnd carmfw:_f'
T 93531 » 3730 43.8 KSI . B83.8 K3T 61.7 7i.4  BHN143 *ﬁ oK - i

MATERIAL HAB BEEN MANUFACTURED AND, TESTED IN M:CBE.DGHCE

IR REY e . "‘d’




' Tl 717.2484911

FOR: PROCESS SYS LNT #é PES SHIPPED: e ,
(f)’ SlANQARD STEEL custoser ORDER NUMBER %5492 G OUR ORDER NO 5426491604 !
A Division of FREEDO FORGE Coporation REPORT DATE: 00/28,/94 " SHIPLIST NO: 56041 :
p !
i RING ) ‘«'Qﬁ‘*’hléb 1 o . .
0 HACHINE 250/500 MIERD YO S1ZES GHOMN: ©32,25° 00 .64 X G2, 75° I0 .08 X 1.375" Wb - .04 \
I SPECIFICATION: ASME SALER GRADE F304L IH AGLD RDANCE UTTH FRACEES BTETEME DIPG, 3
W L] 2 AL = i
lcl A0 4T 040 REV & PSI MIC NO. A664 ;
T |
i
G ?
1] PROCESS SYSTEMS INTERMATIONAL, INGC, . PROCESS SYSTEMS INT'L,, INC.
5 Reviewed this r?:ort and lt compll
i 20 WALKUP ULRIVE wih€arse-_ /1 2,
E 2??2&??355“ M 01581 ___ﬂﬁi:Edmon_‘==:::mddea
l [ ]
CHEMICAL ANALYSIS ;
wT NO.1 € | 51 | | s | _."ff I__CR '_..-.*1‘9.....'.,_.....9,. I ?_’!':‘_'....-..'_r..I__.'_._.-...._. L . o |
209279 / / / .
> /S / / \ |
LO3L .48 LO33 1,72 002 11,72 163,82 LO550 !
|
e e e e e HECMNICAL. PRBPEﬁ'r_féé"'"“ww""w e e e e+ et e e '
TEN YItL!.l 67 _H_P_A c I T_4 i
qEAT SERIAL TEMP | TEN| TENSILE | uts | (KSI» XRED T “%”| LAT|GRN
SMBER | NUMBER |BRINELL| (F)> |BHN! LOCATION <|<51‘) . 20%XOF§T ELBNG AREA| LOCATION (F) L sHR| EXP{SZE
09279 4628554 +75 PROLONG 74.5 7.0 41.0 B1.0 T
309279 662854 / v v e
309279 &G2854C
309279 6638561 Lkl
309279 6620574, !
509279 6628578 '
509379 4628570
309279 662857 .

g T N R S L LY S it e b T S Py S S S ey g Lo P A 0 YRR S S G s ot TR o) M e o g e o W T s Bk cve P44 1438 S bk IUL 0108 fans Sy o o i e e Y Y PV N N A i e s . PR . 4 T TS P Y M et S Mt L R ke o i ey 3 7Y § $2 9 10kt ot e

TYPE OF HEAT TREATMENT: SOLUTION TREATEN AND QUENECHED

l.
i
4
[




h

. No. A375

o, bR 1 METALLURGI( .L CERTIFICATTION PSI
(f STANDARD STEE[  FOR FPROCESS Y8, INT'L PCS SHIP. __. -
j RPOSO-F1 CUSTOMER ORDER NUMBER 555370 ' 02 OUR ORDER NO 432617501
A Divisign ol FREEDCM FORGE Coiporation :
REPORT DATE: 07/08/94 SHIPLIST NO: 54441
R RING 0 DRAUIN o JUG: VOAPMLIS-1 VOAFMEZE~1
ACHINE TO DRAWING i y
g BPERIFTCATIOR, ASME SALB2 BRADE F304L IN ACCORDANCE UITH PROCESS SYSTEMS SREC.
u AVD4F~2-040 REV 3
C
T

-{OCESS SYSTEMS INT'L., INC.
Reviewed this report and it complies

with N Gr. 3oL

5 PROCESS SYSTEMS INTERNATIONAL, INC. "Edition,____ — Addenda

5 -

5 20 WALKUP DRIVE By Q%@gg! Date 72%~%

M WESTROROUGH HA 01581

E ATTENTION:
""""""""""""""""""""""""""""""""""""""""" CHEMICAL ANALYSIS s e e
ATNO.I € 1 ST 1 P 1 AN T & 1 NI CREP MOL vl e vrp 1 T | [
- 7
509072 / ‘/ / / / / N

L 020 42,028 1.76 .005 11.39 18,94 L0630
T T S s MECHANICAL PROPERTIES e o e e
TEN YIELD 8T I_M_P A_C T__D_a_T A

MHEAT SERIAL TEMP{TEN TENSTLE UTs (KSI) % %RED T TEMPTFT.I ¥ ‘ LAT|GRN
WIMBER | NUMBER [BRINELL| <(F) |[BHN| LOCATION | (KsI) 20X0FST |ELONG [AREA| LOCATION (F) iLes|sHr| ExelszE
£309072 &6E1594A 75 PROL ONG 78.5 33,5 40.9 55.0
£309072 GE1S594R . v -
E309072 4E1594C :

TYPE OF HEAT TREATMENT: SOLUTION TREATED AND QUENCHED

THIS REPORT CERTIFIES THAT THE ABOVE RESULTS ARE
CORRECT AS REPORTED AND CONTAINED IN THE COMPANY RECORNS

DU

MGR., "CABORATORTES
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m CUSTUHER ORDER NUMBER 635492 04 OUR ORDER WO A324D6501 !
A Do of FEEDMFORGE Copaon REPORT DATE! 10/14/964 SHIPLIST NO: 7948 |
E RING Y04oM135-1 o . l
&) HACHINE 250/500 MICRG TO SIZES SHOWN: &0.3° QD +.0& X O"TID -, 086 X 1.42GY WD (#) |
0 SPECIFICATIONI ASHE 54182 GRADE F30AL IN ACCORDANGE CUITH PROCESS &Ya1EMs Sher, |
A -3~ .
= S ; esl MiC NO. A899 !
T J
© L | |
¥ PROCESS SYSTEMS INTERNATIONAL , INC. A
i 20 WALKUP DRIVE o o |
B VESTBOROUGH MA  01sel o . ]
E . ATTENTION: ST o ]
n . i e "
: CHEHICAL ANALYSTIS _ i
TTNO.J C | 8T b P | MN .S |t NI | CR| MEL v | AL ] TI | | | | R
SR A A A AV i - |
.013 .58 ,030 1 m D02 11,44 19118 , 0600 |
=TT R __ —————— MECHﬁNII:AL PROPERTIES T i
ST R TEN .- T - YIELD a1 "f"._ D_A.T_ .
EAT. | SERTAL I TEM ITEN.I TENSILE. | uTs. KSI ' Ix | - ]ﬁ T" I | |GRN| {
®{BER | NUMBER BRINELL <F)_IBHN| LOCATION |(KSI) | “oansr ELONG | ARER LDCﬁTIUN (Fy |Lnsfshr| E%P|S5E |
9281 6114214 P75 ,‘ PROLONG . 78,0 . 34, 61, o 77, 9 |
9281 . 4114218 B - R / 2
MPDEL GI14210  gomvm et mrmrisemisen o i s -a;__,,,_,,_._“_ = P R
D281 6114210 809281 4114244 Yo TR
Q192681 6I14Z1E 8509281 .4114248 Lo i _
a0 ghiiann ) hmmenans s eroces
07381 411422C |} 809281 411424E & i Lk Ry STEMS INTT.. INC.
09281 6114220 ¢ 's09 6114254 Ly e Reviewed this report and it complles
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. PSI MIC NO. Ad2
vesta Avesta Sheffield East, Inc. ®
ShEEM ertificate of Analysis and Test
QUR ORDER 84843 - 04 HEAT & PIECE 38791-1B 8/06/96
SOLD TQ: PROCESS SYSTEMS INTERNATIONAL SHIF TO: PROCESS SYSTEMS INTERNATIONAL
20 WALKUP DRIVE 20 WALKUP DRIVE
WESTBOROUGH MA 01581 WESTBORC MA 01581
737001-01
- YOUR ORDER & DATE -—-
555-477 6/17/96
_— e ———————— ITEM DESCRIPTICH -- -—
VAEAT & PIECE 38791 - 1B PROCESS SYSTEMS INT'L., INC.
WEIGHT 1827 Reviewed this report and it complies
wﬂhé:ﬂSBf f2] Gr., 'L o
FINISH v o1 75 Ei;gn Z5 zi:éden}'da.‘r
GRADE 304L / 304 UNS-S30403 / UNS-530400 1
DIMENSIONS .500 X 62.187 X 195.312 EXACT
v v el By S$ Date 3 77 %
_— _—— - SEECIFICATIONS —--
V049-2-041 REVO WITH EXCEPTS ASTM AZ40-95B, ASME 53240-951-:,/
STM A480-94B, ASME SA480-95 NO GRIP MARKS-NC WELD REPAIR
COUPONS REQUIRED
ASTM A262-93 PRAC A ASTM A262-93 PRAC E

PLATES & TEST PCS SOLUTION ANNEALED € 1950 DEGREES FARENHEIT MINIMUM.
THEN WATER COOLED OR RAPIDLY COOLED BY AIR

FREE OF MERCURY CONTAMINATION

HOT ROLLED, ANNEALED & PICKLED  (HRAP) "

- MECHANICAL & OTHER TESTS -—

*"BARDNESS RB 88
GRATN SIZE 5
v YIELD STRENGTH (PSI) 41100
VTENSILE STRENGTH (PSI) 82900
BEND OK
INTERGRANULAR CORROSION OK
YELONGATION & IN 2" . 58.0
REDUCTION OF AREA % 68.0
- - -——- CHEMICAL COMPOSITION --—-
» CARBON {c .018
v MANGANESE  (MN) 1.49
v/ PHOSPEORUS (P ) .029
v’ SULFUR {s ) .019
v SILICON {SI) .28
v* CHROMIUM (CR)  18.38
wNICKEL (NT) 8.61
COBALT {Co) .11
COPPER (cu) .35
MOLY (40) .39
' NITROGEN (N ) .06

KNOWINGLY & WILLFULLY FALSIFYING OR CONCEALING A MATERIATL FACT ON THIS FORM,
OR MAKING FALSE, FICTITIOUS OR FRAUDULENT STATEMENTS OR REPRESENTATIONS
HEREIN COULD CONSTITUTE A FELONY PUNISHABLE UNDER FEDERAL STATUTES.

J. BONGARDT, LABR MANAGER

P.O. BOX 1975
Baltimors, Maryland 21203

Talonnang’ (41 RI2.890)
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Mavesis

Eamiﬁﬂﬂ il

CUR ORDER 84645 - 07

SOLD TO: PROCESS SYSTEMS INTERNATIONAL

20 WALRUF DRIVE

WESTBOROUGH

&
Uertificate of g\nalgaiﬁ and Tests

Psl Mmic NO. AS516

Avesta Sheffield Plate Inc.

HEAT & PIECE  39232-2A 8/29/96

SHIP TO: PROCESS SYSTEMS INTERNATIONAL
20 WALKUF DRIVE

MA (01581 WESTBORC Ma 01581

737001-01
YOUR ORDER & DATE :

555-477

€/17/96

ITEM DESCRIPTION

HEAT & PIECE 39232 - 2A
WEIGHT 3iol
FINISH 1
GRADE 304L / 304 UNS-530403 / UNS-830400
DIMENSIONS .500 X 76.250 X 270.373 EXRCT
- SPECIFICATIONS

V049-2-041 REV0O WITH EXCEPTS
ASTM A480-94B, ASME SA480-

COUPONS REQUIRED
ASTM AZ262-33 PRAC A

ASTM A240-95B, ASME SA240-95

95 NO GRIP MARKS-NO WELD REPAIR

ASTM A262-23 PRAC E

PLATES & TEST PCS SOLUTION ANNEALED @ 1950 DEGREES FARENHEIT MINIMUM.
THEN WATER COCLED OR RAPIDLY COOLED BY AIR
FREE OF MERCURY CONTAMINATION

HOT ROLLED, ANNEALED & PICKLED

(ERAP}
MECHANICAL & OTHER TESTS

HARDNESS RB 74

YIELD STRENGTH (PSI) 36252 V7

TENSILE STRENGTH (PSI) 80169¢

BEND OK

INTERGRANULAR CORROSION oK s

ELONGATION % IN 2" £§3.0

REDUCTION OF AREA $% 74.9

- —_—— CHEMICAL COMPOSITION

CARBON (c) .015v"

MANGANESE  (MN) 1.60 ¢

PHOSPHORUS (P ) .029+

SULFUR (s ) .oolv’

SILICON (8I) .29

- CHROMIUM (cR)  18.12v

NICKEL (NI) 8.53+«

COBALT (Co} .%2

COPPER cu .50

MOLY EHO; '42w’ PROCESS SYSTEMS INT'L., INC.
| COLUMBIUM  (CB) .010 Revi séfb'ap°“ Gr.2e b /
| TITANIUM (TT) .010 with Jéiil____ .
| ALUMINUM (AL) .002 Edition, ————"Addenda
| TIN {SN) .015

BORON (B ) . 002

By O lhrzscki _ DateP@-9b

KNOWIRGLY & WILLFULLY FALSIFYING OR CONCEALING A MATERIAY, FACT ON THIS FORM,
OR MARKING FALSE, FICTITIOUS OR FRAUDULENT STATEMENTS OR REPRESENTATIONS
HEREIN COULD CONSTITUTE A FELONY PUNISHABLE UNDER FEDERAL STATUTES.

Avesta Sheffield Plate Inc.
P.O. Box 370

A. L. TRISSLER, LAB TESTING MANAGER




o |
.i‘—.
. Rl T7-248491
L ‘f FOR: PROCLSS 3YS INT M PCS SHIPPED: i
_1—', )
)’ STAN%RLD S-[-EEL CUSTOMER ORDER MNUMEER whBAve 02 DUR ORDER NO 4324204504 i
A Bivision o FREEDOM FORGE Corporaton REPORT DATE: 0%700,%s ' SHIPLIST NO: $6520 !
R HING Vaom2ad 1 . \ :
a HACHINE 230/500 MICRD TO SIZESR SI-!UL!N GELEON O ¢, G0 X S0.07 10 04 X 1,250 WO us i
1] SPECIFICATION: ASHE Sa182 GRADE F304L IN ACLERDANCE UITII PFROCESS SYETERS SPLL. ,
U AYOAT 2040 REV & ;
¢ PSI MIC NO. A568 !

PROCESS SYSTEMS INT'L., INC. |
PROCESS SYSTEMS INTERMATIOMNAL, INC. Reviewed this report and “mmp"ei, |
20 WALKUP DRIVE. w—lth%« /¥ er_zo¥

Edition,__———"Addenda
UESTBOROUGH pid GLSE1

nMIO~RnCO

ATTENTION: By O. pgbi0ki ___ Date 9-#96
e et e e o e e e c:HéM'IESL'_;e.MC;_“ e e e e et e et e e e
»T NO| € ] sT | P | MN] 8 I NI ) CR | ﬂ[l Y AL ITT | ¥ I | T
€309280 o
v v v ‘ P l/ N
LOB1 .45 L032  1.72  .001L 11.48 18.5 : L0500 ;
uscuau xcm_ prhEé%}Eé"“"“"" TTTTTTTTmmmm T T
TEN m.n_n 87 M_P_AC D & T_a. |
HEAT SERIAL TEMP{TEN] TENSILE | uts KSI) X |%RED TERPTRLS| %~ TAT | 6N :
WLHMBER | NUHBER |BRINELL| (F) |BHN| LOCATION |(KSI) -:manST ELONG|AREA| LOCATION | (F) LB::ISHR EXPISZE] |
£309280 6527448 +75 PROLONG 74.5.  34.5 44.09.0 TrmmmomTmmmTmmmmmmmmom e
09380 4627440 ,
S09380 602744C L e " -
309280 6527440 |
S09280 4337454 ,
3092060 662745
SOP300 4G37486D :
09280 463744E
$09200 4627474 ;
5067280 4627470 |
309200 4G2747C ;
509380 6G27470
09280 4115044
509280 &4H1504E

3




METALLUR 6.1 CaL 'f WRoTI F TEAT TN -Pegﬁ,_
o s FOR: PROGESS 'SYS INT HA' @ | , PCS SHIPR H

f /STAWARD grEEL .L\m'ronskn ORDER NUMBER ,5,534";6 03 ‘BUR ORDER" ND\J'S?#‘”A

’ A Didsion of FETDIOM FORGE Corporson - W tquﬂﬁ‘hﬂﬂ'{' TEl OBK‘?‘B:‘z‘?u fffr SHIELIQT ,NOt "(’373
-3 . . N Y 0 R '

4 . N ‘l ! ':'. 3 ¥
p Sy 3':,‘ j BN ) | |
R RING /¥ . : .." (o 92,25% 00 ©.06 5% WD 4,04 '
0. HECI'IINE 250,500 HMICRO TO S - g N ALI‘ REIAN(‘ETUT f SPEC,
D GPECIFICATION: ASHE SA182 _An[ F304 I Q AN 660
d AVG49~2-040 REV & - 'ﬁ ¥ ;- ; psl Mic NO. A
N A . '§ ) y
‘ i .'l .J: . ! . ’
. L ‘ - i Loy . PROCESS SYSTEMS INT'L., INC.
g : PRDL‘QSS SYSTEME INTERN&TIC)NA}, INC. . v : Rev!g hisreEonand ItcomE‘I’ies
' ) L L ' ' f . \ with Gr.<a
I J 20 WALKUR DRIVE, 3 L P | i e Eaion JE*EEEE?
M ¥ WESTBORGSUEGH : ru{ 01531 - ¢ ) < ' .
E.  ATTENTION . ! _ i By . ¢« Date9-/C-94
S S O S S U YNNI DU e et e e e o+t s e e P, pS—— e T
y ™ CHEMICAL 4NALYSI§ e
e e e e e e s ey 28 v 1 e e s v e s oo et iy e ,; e e e e e o 2 e B i e i i e 4 S0 . 48l 72 4 v+ et £ . e+ 1 e 4 e e 4 8 o o e 1 o 7 1o i o e A o e e
ST NO.1_ cy i st p ¥ AN 18 T 1 eR 1Mo i TvTTiacTiTRx YT T ]
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S .0&1 ..4%5  ,032 +1.72 .001 11.48 1B.55 ; 0500
—— u.._._____..._:_.,,._.___.__.,_.__._______..,,_,___._.... 1_,.._.,,__,_,........_......... SN | S s 4 bt sk ok B o e o b o B e e A B e S o e Lot b S e L i A i B e ey P T S
MECHANICAL*PRDPERrIEq e
I R ST U IYIELD ST : I_M_P_A c r n_aﬂrﬂa
TedelTén|  TEnsILE l uTS l (KEI1) ‘ % lx Lp‘ x| Catieey
SRBLe l NGHDER lameu.l ) launl LOcATION 1ckoi)] 2onorerlunOnelakesl, &99?[59*1_1 (" |Lsslstie] Exelsze]
209280 4627494 175 PROLONG 745 _V RV A s
09260 GG2749K 1 L el
309200 £32749C .
=02280 452749D i
09280 AG275QA - !
09280 6627508 y -
=00380 4G2750C 4
T07280 4627500
05200 452751k
109280 4B2751C
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1

%?ﬁ%ﬁﬂﬁ? METALLURGBICAL CERTIFI CATIOGN PAGE = -
. CO STANDARD STEEL FOR: PROCESS SYS INT MA _ PCS SHIPPED: 8
QPOYO-F1 CUSTOMER ORDER NUMBER (_ 555492 04 OQUR ORDER NO 532491404
', Awufﬁlmfmmwubn
REPORT DATE1 12/16/96 : SHIPLIST NOi 60402 P
E aiggzue %06/500 MICRO SIZES SHOWN: _92.25" 00 +.06& xuga9¥é§6;% 06 X 1.375" up —,08 #
2 S [ TO ra g H ...;J' . . i . -
0 GPECIFICATION! ASME SA182 GRADE F304L IN ACCDRDANCE WITH PROCESS SYSTEMS SPEC.
u AUVOA9-2-0A0 REV & , : 5
¢ ' pst mic No. B23
c ‘
g PROCESS SYSTEMS INTERNATIONAL, INC.
B 20 WALKUP DRIVE
M WESTBORDUGH MA 015861
% ATTENTION: _
TS T T “CHEMICAL ANALYSIS T T
EATNDICISIIP|HNISINIICRIMUIUIAL!TIl l | | |
809279
,031 48 .033 1.78 .002 11.72 18.82 0530
---------- T " HECHANICAL PROPERTIES Tt
TEN YIELD ST . I M PACT D AT.A
HEAT SERIAL TenpP |TEN] TENSILE | UTS | (KSI) % |XRED TENP FT.| X |“tﬁ? GRN
nHBER | NUMBER |BRINELL| (F)> IBHN| LOCATION 1(KSI) soxoesT |eLone |aREA| rocaTIoN | (F) . |LBS|SHR EXP |SZE
505279 4112264 +75 PROLONG 74,5 37.0 &61.0 81.0
509279 &112268
609279 6I112246C
509279 4112240
gggg;g g}igigg PROCESS SYSTEMS INT'L., INC.
S0927y 6I1513C Reviewyed this r?mnand it complias
509279 4115130 withGA¥es-_ /¥4 Gr.
- e ———— e e e i e o e - - e ’5s Edition, _——— Addenda ="~
TYPE OF HEAT TREATMENT: SOLUTIDN TREATED AND QUENCHED -
| : & Byl Mé@ab Date=/5>57

QECEIVED DG 2 3 ©
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TEST CI:RTIFICATE

CUSTOMER P.Q.: FZH106

PAGE Ml 01 OF 01
FILE NO: 8860-01~0

_ DATE: O1T/2% /96
: oescmrnou- MILL ORDER NG: 22197—-001
-_Amaaﬂm—— _ z - RFCTAN!'LF .375 -!t- 98 —X~ 1"2

SOLOTO: - 7 -[seuoroc SRR R ‘BL—~C[SHIPTFO:. .o : o by
TRINITY [m«nusrn[ﬁs, I:NC. ‘e ‘ TRINITY IHDUSTRIES-CUST PICKUP
Palle POX 1197 i - - Pele BOX &1192

RPN TR - PSI MIC NO. B205

CINC IMNAT T ™ 65241 - | - T CINCINNATY ... COH &§SZ8Y :

mﬁvnrzam. HAL WEEW MANUF AC IURED M.n FESTFD s ACCOROMNCE #0TH m mu muuu ANY Eﬂmmum

MELT SLAE
\2SEED

Cfarnh

ASTP AZKO YR 9&a. TYPE—306L - . - S
ASTH 3157—93-30%L. Qqs-*rssn tmm. A—EU'&L'

C | mn Pl s

DTrwo e
.

CHEMICAL ANALYSIS

ASTN AZWO-30AL," ASWE SAZ40-3oNL, i . Ty
ANS. 5311, Mizsosos

P

WEIGHT PER ‘PTECE = . 21311 LBSa.
WERCURY OR wFracysy
" MANUFAC YURE DF. LUKE
Bl cnpm_s_mn TESY =
- PRARY MO
_B/L 237215 cl.rsmﬂm-s TRUCK

ELE SYZE = 3YShwNns X 95.0000™0n X nz.nﬁii’ﬁiﬂ*r‘

CF-12322°

Loty .

canmmms ARE NOT USED IN ;_r_gue
NSTIUASHINGYONYS | PRODUCYSS? 2‘3:?“?“
*ER ASTN AZE> PRM:TICE AE E, &2

950 Ko

| cu ] s
o - VI T 7 T 71 4
Yerax ~02Y 1+80.026 {.007 | .23 =53 |
FROD ANAM YSES] .n2 '1-5%-026 =« 006 -2y .Sk
SR B T 3 , . j RS
A DD B A () - = - .-
YLD | TENS keon MILS |AFERAL END TEST — LOC/DIR BX - FISS‘- Sl
RA |1y TEMP .
TTHPSTIX 1gof a4 *RA frE| — EXPANSION LN _IRINELL - 149 TEST L0
: 570 """ PROCESS SYSTEMS INT'L,, INC.  [CURRDSTON .- A262E  SATISFACYORY:
.+ Reviewed this report and it comphes = e .
- WithSAIEB-_ 240D _ Gr_3a4 L
25 Edition,__——— Addenda

FTI T e TYEE:

i".‘."'-‘v

A ettt —— o —

"WE HEREBY CEATIFY THE ABOVE INFQ

HMATION 1S CORRECGT:
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> NDYIR 2
| §Steel |1

| SANDVIK STEELCOMPANY =

© P.0. BOX 1220, SCRANTON, PA. 18509 PH. (717) 587.5191 o T
B -PLANT LOCATION: iNTERSTATE 81, WAVERLY EXIT 59 . o
. '. /ﬁdéS~R/77’7’/a/Scw
LD TO: BOC GASES (AIRCO? SHIP TO: ﬂQ«:Ziégg SISTENS
LISLE IL
ISTOMER PUACHASE ORDER NO.: o - - - CERTI‘i;ngTE DATE: 18/704/9¢
NDVIK ORDER NO.: 92899 1 &0 LS ..
IAK oagg_gér.or NO.: P o TAG
e ANS A-5.9

STAINLESS STEEL WELDING- ¥YBE-TYPEAER 308L - _

Filler Metal Analysis, %

Beat S 7/39%0¢4 ¢ Si Mo P S . Cr Ri
.013 .430 1.720 .020 013 ©  13.88 5.98
Yo .Cb/Rb Ta T+ Cu Cb/RbsTa K

.250 .010 .005 .150 .055

The wmaterial has pot come in contact u1th mnrcu:y or mercury-contaxnzng compounds.
‘%& ' ,

“Material not touched by hand aftor f:nal production precess qloaning.

Material has been manufactured in accordanco u:th Sandvxk Steel Company Quality thual

Revision 10 dated Qctober 1, 1995. Quality srsten approvod te ISO-BOOZ/lﬂSI/ASQC
Q9002-1994. :

T

g H. Berg, Director, Qualiiy and rhtallurgy
Danlol Damiaai Quality Eagineer

‘,E__Efgg-u ey ,;




F T

MATERIAL CERTIFICATE
" SANDVIK STEEL COMPANY . . %
P.0. BOX 1220, SCRANTON, PA. 18501 PH. {717) 587-5191 L

PLANT LOCATION: INTERSTATE 81, WAVERLY EXIT 59,

7¢oé5-ﬁz/77wazsoa
DTO:  BOC GASES (AIRCO) SHIP TO: quagss SYSTEmS
LISLE IL

TOMER PURCHASE ORDER NO.: CERTIFICATE DATE: g

IVIK ORDER NO.: 16249 auanttry: [/ K¢ 2 L
K ORDER/LOT NO.: , . ' TAG: _
wr
o
ANS A-5.9 _.
ngi: s ad -
STAIRLESS 'STEEL HELDIHE WIRE TYPE ER 30BL - DIAMETER: 3/32°

‘iller Metal Analysis, X%

teat 5440995 ¢ Si M - P s G Ni
' .021 .470 1.800 .014 013 20.00 .68
Mo Ch/Nb Ta - Ti Cu Ch/Nb+Ta B

.020 .002 .0a0 .030

‘he naterial has not come in contact with mercury or mercury- containlng compolnds.

‘Material z not touched by hand aftar flnal productlon pracess cleanlng " T -

aterial has been manufactured in accordance with Sandvik Steel Company Quality Manual .
‘evision 10 dated October 1, 199S. Quality system approved to 150-9002/AHSI/ASQC

19002~ 1‘334 .
”l BOC GASES

N L 80 RESEARCH ROAD

eithk H.:"'“Eottle, Manager, Quality & Metallurgy HINGW MA 02043
elestas Brennan, Sr. Quality Engineer : 3
.. \N222 8 Dorenan, (00 . '
SC651193¢10) 70 a U

e e, S -

:";-';: ' FHE

w
E v e
A h g g L R e mmranan i B P Tty
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| 'MATERIAL CERTIFICAT:
SanDVIK STEEL CONV 2ANY

PO BOX-'*7" SCRANTO™, PA. 18501 F {717) 587-51

TR R AT L 2 P.
e PLANT . = - TION: INTERSTATE 81, W< ERLY EXIT 59
SOLD TO: BOC GASES CAIRCQ: ' ' SHIF T AIRCO-NEW ENGLAND
LISLE IL ‘ HINGCHAM na
CUSTOMER PURCHASE OROER NC ! 47910 TERTIFIGATE DaTe 7/14/.9?
SANDYIK CRCEA NO.: ‘ 16249 QUANTITY: PER PaCKfHG ROTE
WGORK GHDER . LOT NO.: - 480309 Ao
J aus & < 3
STAINLESS STEEL WELOING WIRF TYPE ER 308L DIAMETER: 1/16°
Filler Netal Analys:is, %
st Mo P 5 cr Ni

Ecatfi‘gn' .o B

013 - ,.380  1.800 @ .015 [ .013 % 20.06  9.84

Ch/Nb+Ta N
ik 002 . 070 it 030 i o BT 4 A
e it %w ~/za-—=m o , -

" . ce/NB Ta T TE.. Cu

Tho natarnal kas not come in contact wWith morcury or marcury-contaxning compounds.
L PRIl P o

T Y - e e ) 2 o

“LF"Hhterial not touched by ‘hand aftsr final produc fon procnss cleaning

Hatarxal has been manufactured in accordance with Sandvik Steel Company Quality thgal
x;Revxsinn 10 datod Octob.r 1, 1995. Quallty system approved to ISO-SDO2/&HSI/A$QC .

QBUOZ 1594.'- bt

" Keith . Hottle, Manager, Quality & Metallurgy ?7252:)§4ZJ ‘5:2{//177;;Z§<ﬁdﬂéfiiﬁ£:3

Celests Brempan, Sr. Quality Eagineer

15¢661197¢103
_;Z ST —— Sy F—“.J_:'.?‘--M-’m.-m-“ —— - . - ) "
- :é
-

= . CUSTOMERQRIGINAL




o

(- £
&: /BOC Gh.ZL:

. .. U “y o
80 RESEARCH ROAD ™ =
HINGH | : . =
AM, MA 02043 P X7 [ §§ -03- KOBEL O
PURCHASER . INSPECTION CERTIFICATE CERTIFICATE N0t A O17 - .
PO 70090 R/ 7 7401500 . 4
e & : FLUX CORED WIRE + DATE OF ISSUE : 1997.01.28
TRADE DESIGRATION DIMRAS TON WFG, 0. o APPLICABLE SPECIFICATION AND CLASSIFICATIGH E,
' " (o) C‘uﬁpd’\\ . §
- | N4 AWS AS5. 22 E30BLTO-1 o
DW=308% 09 BEMTIOBS ASME SFA-G. 22 EJ0BLT—1 N
: CHEMICAL COMPOSITION (26)
RLEMENTS C ST BN 3 S il H1 CR HD M N Fit FS [ PV
URIT:FR UNTT:FH
DEPOSITED METAL | 0.034| 0.30 | 1.22 | 0.028| 0.008] 0.05 |} 9.73 | 18.91] 0.11 | 0.01 | 0.041} 8,0 | 6.3 | 8.0
e ELENBNTS : ; i
TENSILE TEST OF DRPOSITED NETAL TNPACT TBST OF DEPOSITED WETAL RARDHESS TEST &
~ TEST ABSORBED ENERGY VICKERS HARDNESS
YIELD POTHT |YIELD STRENGTH  [§°TEMSILE STRENGTN | ELONGATION | TEMP. ,_ . (AYG.) q
: AT 0.2% OFFSET | : G, ]
- N /mn? - N /op? | 584 N /oa? - J -
~  kgf/nn? — kgf/un? [+ 59.6 kef/un? 52 - % - T ~ ksfim
. VELDING CONDITIONS .
TYPE OF CURRENT \| SHIELDING GAS POSTVELD HBAT TREATHBNT | FS = RERRITE{SCHARRFLER DIAGR:
DCEP 02 ' .| FN = PBRRITE(DELONG DIAGRAH)
AMPER AGR : FRY= PERRITE (YRC)
10 A -
ARC VOLTAGE - Tx - h
25 v,
VB NEREBY CERTIFY THAT THE TRST RESULTS OF THE ABOVE < XOBE STEEL, LTD. -
WELDING MATERIAL ARE AS DESCRIBRD HERBIM AND SATISFY - VELDING DIV, FUJ1SAWA PLANT B
e THE REQUIREHENTS OF THE APPLICABLR SPECIFICATIOR, - ' _’3@ M
= v CHIER [NSPECTOR - ' ~

= gt B s LI U —

t
. !
E i - .

we ]
AN
"lai‘ln




.. A& BOC GASES S ol
T arAEA R S KOBEGD
= gﬁﬁESEmmﬁﬁHUAU ‘ .
H%Q;HAM MA 02043’ W INSPECTION EERTIFICATE CRRTIFICATE ¥0.: A 002 .0
2o . i =
Ml5@ FLUX CORED WIRE DATE OF ISSUE : 1997,01.07
= TRADE DESIGHATTON DINEHS 10K HFG. 0. APPLICABLE SPEC]F[CEIIDH AD CLASSIFICATION
~ [ NG TAWSTAG. 2° E309LTO-1
= pPW—309L 0.9 RBEML1 015 ASME SPA—5.22 E309LT-1
= 3 citg1CA conposiTIon  (56) :
= ELEWERTS C ST, ) W P s o0 ”mr“—ir—“mwfiﬁgj—m~—«ﬁwﬂwwy—mm%:ﬂ___ﬂ#_
. T I ‘ . URET:FI NHI'T: N
B DRPOSITED WETAL | 0.026 0143 1,10 } 0.022] o0.012] 0.04 | N2.75| 22.36 0.04 § 0.02 0.0!7 15.0 | 8.7 | 12.0 |
= | EARMDNIS e .
-1 .!“ .
\ TENSILE TEST up DEFOSTTED IETAL ~ TIPACT 1EST UF OEPUSITED METAL .- ¢ . RARDRESS TEST
s MBSORBED ENERGY } VICKERS HARDHESS
© YIRLB POMIT | YIELD srxnuc1u . | TENSTLE STRENGTH | ELOMGKTICH Teue. S T (AVG.)
L ow 0.2¢ OFFSET ~ MG _ -
~ N /m?| - - N /nx? 540 N /m? —J _ -
~ kgf/m? | ~-  kel/ma2 T B5.1 kef/m? 0 % - — kef.n % !
2 JELDING COHDITIONS : 1 T 'y |
N ([ TIPE OF CURRENT |, - g, | SWIBLDLIG GAS b POSTURLD WEAT TREATHENT |FS = FERRYTE (SCHAERFLER DIAGRAR)
S ] ome BV} o2 ' a;ﬂ_m:pmmmmamﬁmmnm
< | AIPERME ok - | Ve PERRITEGAE) -
B | 110 [TA ,é; S
“ ARC YOITAGE T e I - Tx -
- o by k\i e § i .
= | T~ B o b A 3 |
) Mh@%Y&MDYNMT%T&TWWHbMTMAWW A & KOBE SHEEL./LTD.
=2 | - YELOING MATERIAL MRE A DESCRIBED IERETi! AND SATISFY . - VELTIG 01y, FUJISAWA PLANT
-\ F e THE REQUIREHEHTS 0F TIE APPLICABLE SPECIFICATION. .. o BT ;::jg:ﬁzzzzf-—:za
AN L ;EB R TR Lo CHER INSPECTOR &2 4:::::;;?ffffzf:>
‘A §E¢E§l L 1&@” ' f - - .
RN A o joby ) .,
R S R R EA \%‘H ' S 'g

L8IGT i5B1/6@/90

pZ59pLEETL
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. - . MATERIAL CERTIFICAT:

S ANDVIK STEEL COMPANY

p.0.BOX 1220.QSCRANTON, PA. 18501 PH. {717} 537-5191
PLAI\fT LOCATIGN: {NTERSTATE 81. WAVERLY EXIT 59'

JLD TO: g0c GCASES (AIRCO) . . SHIP TO:
LISLE IL

USTOMER PURCHASE ORDER NQ.: - CERTIFICATE DATE: 4/21/837

ANDVIK ORDEA NO: 12603 QUANTITY: PER PACKING NOTE
NCRK ORDER/LOT NC. TAG:
aus aA-5.9
STAINLESS STEEL WELDING WIRE TYPE ER 308L DIAMETER: 3/32°
IR BN L oar T » S
Filler Hetal analysis, %
“geat SHYND7L  C Si Mn P S oF S Ni
.013 .440 1.800 .015 .015 15.96 9.63
. Mo Cb/Nb Ta Ti Cu Cb/Np+Ta N
[ .
R .070 .002 .060 .03C .035

The material has unot come in contact with mercury or mercury-containing compounds.
“Material not touched Dby hand after final production process cleaning.”

“"Material has been pangfactured in accordance with Sandvik Steel Company Quality lHMagusal
Revision 10 dated October 1, 1995. Quality system approved teo 150-9002/7ANSI/ASQC

09002-1994.

I BOC GASES
. Cver. Ouali . - 80 RESEARCH ROAD
it s Eep LR HINGHAM, MA 02043
******* '/‘Zvﬁ---- O pROGE.-SS‘ Sy<STEmS
/120 LB Bo8. Ska

75297&3-/‘2/ 7740 1SS

AUeTARER PYRISIN AT



S A0 e R g kA
Y A

CE@TIFIGATE

- P.0. BOX 1220, scuNTom PA. 18501° PH. [717) 5875181 S
, _ _ PLANT LOCATION: INTERSTATE 81, WAVERLY EXIT 59 P

3

30LD TO: BOC GASES (AIRCO) ‘ ‘ SHIP TO: AIRCO-NEW EXGLARD

LISLE 1L ' HINGHAN = HA
CUSTOMER PURCHASE ORDER NO.: LI : (_:Elj:nﬂcATE DATE: 10/04/96
SANDVIK ORDER NC.: 92899 - o oL QUANT}'I'Y PEB PACKING NOTE

'WORK OROER/LOTNO.: - - =3¢ ] | TAG: e L !

ANS A-5.9

STAINLESS STEEL WELDING WIRE TYPE ER 308L : 1/8"

“Filler Metal Analysis, %

Beat STHOZE ¢ Si Mo p S Cr Ri

. ) 013 .430 1.720° .020 .013 19.88 9,98
Mo .Cb/Nb Ta Ti Cu Cb/Rb+Ta A

e .50 - .0i0 008 ".150 .055

The material has not come in eontact with mercury or mércury-containin§ compounds.
“Material mot touched by hand after final production process cleaning.”

;Ehtorlel has beep manufactured in accordancs uwiilh Sandvik Steel. Company Quality Manyal
" Revision 10 dated October 1, 1995. Quallty systau approved to ISO- BOOZJLHSI/ILSQC

09002~-1594.
TROCESS SYSTEM S
/2.0 LBS BoSy Yis

70040 ‘R/i'? Yy 10I1SCa

Bengt H. Berg, Director, Quality and Hbtallurgy"

- Daniel, Damiami, Quality Engineer
A%Z‘/ﬁ"—l’
s - 15¢8815BTAI0Y . 4 ' :

Y { C7
CUSTOMER ORIGINAL PN




-

LD TO:

BOC GASES (AIRCO)
LIsLE IL :

USTOMER PURCHASE ORDER NO.: 7003 S’-'??/ 77 Yipl&oo

SANDVIK STEEL COMPANY
P.0. BOX 1220, SCRANTON, PA. 18501 PH. (717) 587-519]
PLANT LOCATIGN: INTERSTATE 81, WAVERLY EXIT 59

SHIP TO: (ﬁ«?o egsd 5)5372‘ s Twre

MATERIAL CERTIFICATE

7-9-97

CERTIFICATE DATE: 4 /21797

quanNTiTy: PER PACKING HNOTE

JANDVIK ORCER NO.: _12603
YORK ORDER /LOT NO.: = TAG:
aAls A-5.9
- o35
STAINLESS STEEL WELDING WIRE TYPE ER 308L DIAMETER: 3732120 LR
Filler MMetal Analysis, %
Heat c Si Ma |4 S Cc . Ni
3VI3EIT 013 440 1.800 015 015 15.96 9.63
Mo Cb/Nb Ta Ti Cu Cb/Nb+Ta N
.070 .002 060 .30 .03

The material has B¢

“Material not teuched by hapd after final preduction
Material has been wacufactured in accordance uwith
Revision 10 dated October 1, 1595.
09002-1994.

Keith M. Hottle, Hanager, Quality & lMetallurgy
Celeste Brenpan, Sr. Quality Engineer

on

o i - -

&"’

t come in contact with mercury or mercury-containiag compounds.
process cleaning.”

Sandvik Steel Company Quality Mapual
Quality system approved to IS0-S002/ANST/ASQL

- SN BOC GASES

20 RESEARCH ROAD
HINGHAM, MA 02043
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KARRIS~WELCO 1 1051 YORX ROAD P.O. BOX 69 | KINGS MOUNTAIN, NC 28086
’ SOLDERING, BRAZING & WELDING PRODUCTS

CERTIFICATE OF COMPLIANCE

G}?OGESS Qustém s ITwTL
io. 7003?ﬁ/77/7'//¢00

JGP ISSUE DATE: 08-30-96

DeTE SENT 6—AT°97

HEAT M;;R/LM NUMBER ! ¢/20§975’W3—5§12
o Es08 36-KI— o LB

-

" CHEMICAL COMPOSITION LIMITS

ALLOY: 308L " 3
SPEC 1 AWS A5.5-93 ER3CEL : b "

CARBON L030 SILICON .200 -7 -850

MANGANESE 1.000 - 2.500 PHOSPHORUS . .030
SULFUR ,030 CHROMIUM 18.500 - 22.000
NICKEL 5.000 - 11.000 MCLYBDENUM . 750
TANTALUN .500 CB + TA 500
TITANIUN . 500 COPPER : .750
NITROGEN . 500 COBALT .500
MAGNESIUN . 500 OTHER .8
NIOBIUM .500
~

SINGLE VALUES ARE MAXTMUM UNLESS -OTHERWISE SPECIFIED.

..

SAFETY SILV, STAY SILY, gTAY CLEAN, STAY BRITE & BRIDGIT ARE REGISTERED
TRADEMARKS OF J.W. HARRIS CO., INC '

WE CERTIFY THAT THE ITEMS AND/OR
MATRRIALS LISTED ABOVE ARE IN
ACCORDANCE WITH ALL APPLICABLE
PURCHASE SPECIFICATIONS HAVING
PASSED CUR .INSPECTIONS A3 NQTED.

7 BOC GASES

iOISGESEAHﬁHA ROAD — 7 ézR;IFICW

s my £~ Ay A C7.o198




THE ESAB GRouP, INC.  CERTIFICATE OF TYPIC
(500 Karen Lane, Hanover, PA 17331 PICAL ANALYSIS

JOC GASES
70 RESEARCH ROAD

IINGHAM, MA 02043 A4-S7 ocder wo.: TOOTES/ 7741 &00O

This Material Conforms to Specification:
AWS A5.20-95, ASME SFA 5.20

11/19/96 ﬁzocfss S‘:S’_fﬂ’gms Tl

Trade Name
or Trademark: Dual Shield II 70 Ultra

Diameter Size: .035" %334 Spool Type: E71T-1* [ E71T-12M
weight: /32 LK 'X-Rays Satisfactory

- Lot  Number: 4 gy g 6'42'/ .
5 %5—- 33 11?/'/
20293 — 3SLB

Typical Chemical (Spccificatioﬁ As Welded ~ MPa
Properties Requirements) '

I gAY .:"W"I P ST Law

pical Mechanical Propertiés

Yield Strength (Psi) 70,000 483

Carbon: .02 f .15 Max.) Tensile Strength (Psi) 76,800 530
Manganese: 1.10 (1.60 Max.) Elongation (2"), % 32.0
Chromium: 04 { .20 Max.) Red. of Area, 7% 74.6
Nickel: .01 { .50 Max.) , ‘
Silican: L34 { .90 Max.) Charpy V-Notch Impacts
.lumbium+: LY e - @ =20°F. (fr.-1lbs.) 117
Tantalum: @ -29°C. (Joules) 159
Molybdenum: .01 { .30 Max.) >
Tungsten: :
Copper: .01 ( .35 Max.)
Titanium: . (Specification Requirements)
Phosphorus: .013 { -03 Max.) :
Sulphur: .010 ( -03 Max.) Minimum Unless
Vanadium: .02 ( .08 Max.) Otherwise Stated As Welded MPa

Hydrogen: 4.2 ml/100 gr. of weld metal Yield Strength (Psi) 58,000 4900 &
Tensile Strength (Psi) 70-30,000 480-620

Fillets: Vertical-Up/Overhead, “w.Elengation {2"), % - 22.¢6 22 )
N RO £ Ared, TN e T S T
Shielding Gas: 735% AR/ 257 CO, T -
: Charpy V-Notch Impacts
@ -20°F. (ft.-lbs.) 20
@ -299C. (Joules) 27
¢ Ng data belng issucd for E71T-1 : The undecsigned certifies that the pr.od&ct sugplied will maet .-

¢lass!fication ualng tha CO3 . ‘the requirements af the applicabla AWS Filles Matal SQecl:.E.L_-.".‘;_--'" :
ahlelding gasa. . : cation when tested in accardance with that specifica:lon,_,,gng_ﬁ;‘_-_:-

that no sigatficant change has been made in the alemants
dascrlbed !n the qualificatisn approval.

ZEFBOCCASES [ itk
90 RESEARCH ROAD.+ " 777
HINGHAM, MA 02043 - . -

-2 A. $mith, Supervisac, Q- A. Serv:i_ce:. -




- ~ MATERIAL CERTIFICATE
SANDVIK STEEL COMPANY

e e ETIm T P.0. BOX 1220. SCRANTON, PA. 18501 PH. (717} $87-5191
T T PLANT LOCATION: INTERSTATE 81, WAVERLY EXIT 59

-

LD TO: ?r\)ccgsg SyS SHIP TO:

AEOMER SUHCHASE OHDER NC 7@3@7,&?/77‘//0/@0 CEHTIFICATE 2aiE 4723797
NDVIX ORDER NO. ' ouantity: /20 LES
JRK CRDEA /LOT NO.: 978457 TAG:
o
: AUS A-5.9
STAINLESS STEEL UWELDING HIRE TYPE ER 3US8L ODLANETER: 3/32°

Filter Metal A&nalysis, %

deat c Si M P S Cr N
5712976 .013 . 440 1.800 .018 L0819 15.%6 9.63

o Ch/NB Ta T: Cu Ch/Nb-Ta N
e .Q70 . 002 .060 .a30 .Q35

The material has pot come in cootact with meccury or meccury-coataining compounds.
"Materia! mc:t touched by hand aftec [inal production process cleaning.”
Material has been manufactured in accordance with Sandvik Steel Company Quality Manual

Revision 10 dated Qctober 1, 1995. Quality system approved te I50-9002/ARSI/ASQC
Q9002-1994.

& BOC GASES

90 RESEARCH RCAD
Keith M. Hottle, Mapager, Quality & Metallurgy HINGHAM, MA 02043

Celeste Breapan, Sr. Quality Emgineer

15¢e6T132C103

CUSTOMER ORIGINAL




SANDVIK STEEL COMPANY
p.0. BOX 1220, SCRANTON, PA. 18501 PH. (717) 587-5131
PLANT LOCATION: INTERSTATE 81, WAVERLY EXIT§9

MATERIAL CERTIFICAT!

g L2 HIP TO: -
SOLD TC: JRCZESS S‘)/STéfﬂS SHIP TO :iiggh;suninsmun
CUSTOMER PURCHASE ORDER NO.: 7003‘}-R/7 7% 181G 80 CERTIFICATE DATE: 3/20/97
SANDVIK ORDERA NO.: ‘ QUANTITY:
WCRK ORDER /LOT NO. G 24, /i ¥ TaG:
" .
ANS A-5.9
STAINLESS STEEL - WELDING WIRE TYPE ER 30BL DIANMETER: 1/16"

Filler Metal Analysis, X

- Heat C Si yin} P s Cr Hi
ST1137% .aoT . 400 1.800 014 .012 20.02 9.85
Mo Ch/8REb Ta Ti Cu Cb/Nb+Ta N

.010 .. .002 .030 .030 .0S5

The waterial has mot com in contact with mercury or mercury-containing compounds.
“Matet 14l pot touched by hand after fipal production process cleaning.”
Material has beem wmanufactured in accordaace uith Sandvik Steel Company Quality Manual

Revision 10 dated October 1, 1995. Quality systenm approved to 150-3002/ANST/ASQC
09002-1994.

W& BOC GASES

Leith M. Bottle, Manager, Quality & Metallurqy ' 80 HESEARCH ROAD
Celeste Breoman, Sc. Quality Emgineer

G - HINGHAM, MA 02043
:_ﬂjfijz_clu;ﬂulé-hL/(quf ..... c

15(66119)¢10)
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— ST R ity - i bt
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|
1

A A A Gl Tl S AE b

) ) 90 RESEARCH ROAD BR<EN
HINGHAM, MA 02043
Pa ’7(90?//’/ 7 71//&’4/’00 ) % KE3 BELC
PURCHASER —— INSPECTIAON CERTIFICATE CERTIFICATE ta @ D 021
FLUX CORED ¥IRE OATE OF ISSUE ¢ 1997.04.24

JheQ €SS SuslEws Luwll

i
|

WELDIMG MATERIAL ARE AS DESCRIBED
THE REQU{AEMENTS QF T‘IE APPLICABLE SPECIFICATION,

TRADE OESIGMATION DIMI%NS;OH w-'c. Mo m hPPLlCABLE SPECIFICMIDN mu mssmcmoe
mm
AWS AG. 22-% E309LT0-1
DW-309L .‘ 1.2 /6éf;2//05533~\—/ ASME SFA-5, 22 E308LT-
? (1995 Edition)
CHEM! CAL COMPOSIT 10N (%)
ELENENTS c sl M P S U M Wil WO | w8 N FN Fs | P
1 1T R o RS S I L T P (S e
OEPOSITED METAL | 0.024 | o.48 | 1.25 [ o.0187[ 0.013 | 0.0z | 1278 | 2376 | Q.02 | <0.01 | 0.011 | 19.7 9.7 1.8
TENSILE JEST OF DEPOSITED METAL IMPACT TEST OF DEPOSITED METAL HARTHESS TEST
YIELD POINT |YIELD STRENGTH | TENSILE STREMGTH | ELOKGATION TEST " ABSORGED ENERGY
) AT 0.2% GFFS . TEMP. S
- ﬁvG' ———
- N/m? - Nmm? 555  tWm? , ~ IR ‘
— 37 % - ¢ |— —— N
-  WpPa ~ WPa 555  WPs . : ~ kat'm
WELDING CONDITIONS ‘
TYFE OF CURRENT SHIELDING GAS POSTHELD HEAT TREATMENT | £} EPIRHEi %Fbﬂeghq AN
' oceP | | WAC = FEHRITE
APERAGE 200 A':
: - : — ¢ X —— h
ARC VOLTAGE ™ .
LB v,
WE WEREBY CERTIFY THAT THE TEST RESWLTS OF THE ABOVE #KOBE. STEEL, LTD
HEREAN AND_SAT ISEY NELDING OfV. FUJISANA PLANT

CHIEF INSPECTOR _ﬁ

¢

~ REMARKS: CAPITAL LETTERS ARE USED EXCEPT FOR WNIT.

——

|
|
|



o ' MATERIAL CERTIFICATE

| SANDVIK'STEEL COMPANY
| ,, p.0. BOX 1220, SCRANTON, PA. 18501 PH. (717} 587-5191
| o PLANT LOCATION: INTERSTATE 81, WAVERLY EXIT 53
. 3D TO: BOC GASES CAIRCO) SHIP TO: AIRCO-NEW ENGLAKRD
| LISLE IL HIRGEANM MA
USTOMER PURCHASE ORDER NC.: 48184 CERTIFICATE DATE: 6/10/97
ANDVIK ORDER NO.: 171286 | QUANTITY: PER PACKING HOTE
JORK ORDER /LOT NO: 979336 TAG: gilg 533- o/
AlS A-5.9
STAIHLES;S STEEL WELDIRG UIRE TYPE ER 308LSI ) o DIANETER: .035"

Filler Metal Analysis, X

Heat ¢ Si Mn P 5 et Ni

s712152 —Ho LB .04 .840 1.700 .016 .013 15.50 10.23

@ Mo Cb/Nb Ta Ti Cu Ch/Rb+Ta N
R .030 002 .04y _ _.020  .042

N

%sﬁ -Sgé'ﬁws Twtl
E)O: 7003/’/?/77-1//0/5‘00

The material has mot come in contact with mercury or mercury-containing compounds.

- e
* -

o o TR m,a—g,\.,--sﬁ‘ i, et A e D e o0 S . S emd L

) | | " BOC GASES
| - 80 HESEARCH ROAD

Keith M. Hottle, Manager, Quality & Metallurgy™ (-

—

" 15¢03030, REV.2)C10




FLUX CORED WIRE

\ ) Akt Aty S Ot b a? il AN s N _ ) ('1;_)
90 RESEARCH ROAD SN
HINGHAM, MA 02043 C)
fa. o903 I, L7741 0LE 00 61397 )%: KD B
FUPUHSG] INSPECTIAON CERTIFICATE CERTIFICATE t : D 021
*{m k, bS Slq&?l(ug /;f Z, DATE OF ISSUE @ 1997.04.24

WFG, ND

TRADE Uesmumou ; 0 IMENSLQH APPLICABLE SPECIFICATION AND CLASSIFICATI
(”m] /*\ . . _J_'
o o Pst AWS A5 22-% £309LTO-1F
OW-309L L0385 HLB) KLh10)S o ASME"SFAZ5. 32 EJ0OLT-
{1995 Edition) .
CHEMICAL COMPOSIT ION (%)
FLENENTS ¢ o5 Il Mt P s 1 Cu NI ci | wo | M8 N EN Fs | P ..
| (. R " R SR PR (1T 51 R umr e ,’
CEPOSITED METAL | 0.024 | 0.44 | .25 {0,018 0,013} 002} 1278 | 2376 [ 0.0 [ <001 |o.0ti 197 9.7
- ! X
TENSILE T1ESE OF UEPOSITED WETAL INPACT TEST OF DEPOSITED METAL HARUIESS nssr
*0 PGINT |YIELD STRENGTH!' TENSILE STREMGTIl | BLONGATIGH TEST ABSORBED ENERGY
_ AT 0.2% GFFSET' TEWP.
AVG. —
H/mm? - Wwmm? . 555 Wrn! ~ J
- 37 % - ¢ |———— —_ -
WPa ~ WPa 555 Wa ~ kgfm
lﬁ HELOING CONDITIONS
) POSTNELD HEAT TREATMENT £S
| m ’Jf‘ CUBRENT SHIELDING GAS Y
| 0CEP .} cn WAC, = FEAR
' ILEERAGE . |
- 20 A — T X — h
i WLTAGE
| v 29
WE HEREBY CERTIFY TH. {IE TEST RESWLTS OF THE ABOVE +KOBE. STEEL. LTD
- WELDING MATERIAL ARE A% CETCRIGED JEFE(H AND SATISFY WELDING D3Y. FUJISAHA PLANT

THE AEQUIATMENTS OF TH-

A‘FL [CABLE SPECIFICATION.

NSIARYS CAP I TAL LETTERS ARE USED EXCEPT FOR WNIT.
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) Viq ) . AlcoTec Wire Campany

A I - T . - 2750 Aarg Pars Drive
Fat F | ' Traverss Cliy. Mi 48858 USA
(618) 241-4111 Phcne
: {818) G41-§154 Fax

A Partnarship of Alcsa Welg Wirs Company, Ine.
alcotace iraverse.com E-malt

and Alurninum Tachnology Corsaration

11/08/96
CERTIFIED MATERIAL REFPORT
Allev a Diameterl vackage C Lot Number
R5183 .125 . TIG Rod Box 3163072

P.O.4 - 86207

Chemical Compositien limits

Element Minimumn & Maximum %
51 - 0.40
Fe - Q.40
Cu —_—— 0.10
Mn 0.5¢ . 1.0
Mz 4.3 5.2
Cr 0.05 0.25
Zn : - 0.23
- Ti - 0.13
Be -- 0.00023
Oother Each - 0.03
Other Total -——- 0.15
Aluminum Remainder ‘

AlcoTec Wire Company hEreby certifies that the material covered by this

report has been
applicable requirements of specification AWS A3.10-92 and any order

regquirements listed{be!cw. -

All Packaging materlals are in compliance with CONEG Jegislation.

Additionzl Order Requirements:

inspected in accordance with and been found ta meet the

VP« Quiity Canrst




AlcoTec Wire Company

A I I 2750 Aero Park Drive
F il | _ Traverse City, Ml 49886 USA

_ LY » (616) 941-4111 Phone
A Partnership of Alcoa Weld Wire Company, Inc. 3 - (616) 941-9154 Fax
and Aluminum Technology Corporation B alcatec@traverse.com E-mail
p3/23707

COERTIFIED MATERIAI. REPORT

Allov Diameter Package Lot Number
R5183 . .094 TIG Rod Box o 363348
C P.0.% - 1035019 (/??ul‘ﬁ//bﬂ/
| ' /
. -.Chemical Composition Fimifs i oroibom oo e - - k7;7f R
: Element Minimum % Maximum % e 2%
si --- 0.40 77/’55" /
PO Fe - --- 0.40 fv— Al
i Cu --- 0.10 /,_
T Mn A 0.50 1.0 V144
Mg 4.3 5.2 }4/?
Cr ~0.03 0.23
in - 0.23
Ti --- 0.1=
Be --= C.C00s
—pe e re—Feaeh D03 ..
Other Total —=- Q.13
Aluminum _ " Remainder

AlcoTee Wire Company hereby certifies that the material covered by this
‘report has been inspected in accordance with and Dbeen found to mect the
applicable requirements of specification AWS AS.10-92 and any crder
requirements listed below.

x

T ATl Paékaging'ﬁate?iﬁls'éfé'ln compliance with UUNEG izgislation.

Additional Crder Requirements:

V.2, - Quality Control
q
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MATERIAL CERTIFICATE

SANDVIK STEEL COMPANY
P.0. BOX 1220, SCRANTON, PA. 18501 PH. (717) 587-5191

PLANT LOCATION: INTERSTATE 81, WAVERLY EXIT 59

SAN DVIIq

LD TO: BOC GASES (AIRCO) SHIPTO: AIRCO-NEW ENGLAND
LISLE 1IL : HINGHAN NMA
USTOMER PURCHASE ORDER NO.: 43594 : CERTIFICATE DATE: 4 9,18/96
\NDVIK ORDER NO.: 94386 e QUANTITY: pEp pACKING llO'i‘E
ORK ORDER/LOT NO.: 9-5-9 s 1;3 - %w&ﬂé’*“wwwm_m ‘
ANS A-S5.9
STAINLESS STEEL WELDING WIRE TYPE ER 308L DIAMETER: .045" .
Filler Metal Analysis, % \:
Eeat c 5i M P 5 €r Ni )
S710840 .015 . -430 - 1.800 .018 .012 20.01 9.78
Mo Ch/Nb Ta Ti Cu Cb/RAb+Ta R

AR

et <

© o 050 “"*—W . uoa""‘"ﬂ‘-uxg‘iguﬁ':-ﬂwoﬂg TR 1“"""-95}'7'___‘:‘—;,""5:1

-

The material has not come im contact with WerLury or mercury-containing compounds.

-

"Material not touched by hand after fipal productien precess cleaning."”

-a’; e

Material has been manufactured in accordamce with Sandvik Steel Company Quality Manual

Revision 10 dated October 1, 1995. Quality system approved to IS0-9002/ARSI/ASQC
39002-1394. . ;

180 18S
‘engt H. Berg, Director, Quality and Metallurgy C.—% %O]OQR
'aﬂ/ Dawlanj, Quality Engineer -

:
3
R
5
©




SANDVIK MATERIAL CERTIFICA

eSteel
5 kNUVﬂ( STEEL COMPANY
P.0. BOX 1220, SCRANTON, PA. 18501 PH. (717} 567-5191
: PLANT LOCATION: INTERSTATE 81, WAVERLY EXIT 59
SOLD TO: BOC GASES (Macga SHIP TO: PROCESS SYSTEMS INTL
LISLE IL WESTBORO HMA
CUSTOMER PURCHASE ORDER NO.: 41279 CERTIFICATE DATE: 8/26/96
1 saNovi OHDJ_ERI‘]&: 88712 _ QUANTITY: PER PACKING NOTE
i WORKOHDéRILOTNo; 4957451 ' TAG:
§ R '
i AWS A-5.9
STAINLESS STEEL WELDING WIRE TYPE ER JOBL DIAMETER: 3/32°
5 Filler Metal Rnalysis, %
4
E Heat ¢ . Si Ma P S Cr Ri
_-1 5710840 .015 .430 1.800 .016 .013 20.01 9.78
5 %c Mo Cb/Nb Ta Ti Cu . Ch/NB+Tza R
el - 5
(0 A .050 .02 .050 _ .040_ _ _..0S0 __
L‘r“'_ . - i’ el m e e = & =

The material has not come in contact with mercury or mercury-containing compounds.
f* “Material pot touched by hand after Final production process cleaning.”

Material has been manufactured in accordance with Sandvik Steel Company Quality Manual
: Revigion 10 dated Dctobar 1, 1895, Quality system approved to IS0-3002/ANSI/ASQC

§ 09002-1594, .

.

-

[T

Bengt H. Berg, Director, Quality and Metallurgy C:

15¢ee11931
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SANDVIK;

Steel

|

- - We make Quality happen ...

MATERIAL CERTIFICAT

SANDVIK STEEL COMPANY
P.0. BOX 1220, SCRANTON, PA. 18501 PH. (717) 587-5191
PLANT LOCATION: INTERSTATE 81, WAVERLY EXIT 59

SOLD TO: SHIPTO: PROCESS SYSTEMS
BOC GASES WESTBORO MA 01581
CUSTOMER PURCHASE ORDER NO: 700603R//V59049045000 CERTIFICATE DATE: 6/18/96
SANDVIK ORDER NO.: TK & 591854 QUANTITY: 60 LBS 308L x 36
WORK ORDER/ LOT NO.: 965227 TAG:
aAUS A-5.9

STAINLESS STEEL WELDING WIBE TYPE ER 30CBL

Filler Metal Analysis, %

Heat £

37092786 .018

.080

Si Hn P
.430 1.800 .018
Cb/Nb Ta Ti

. 002

DIAMETER: 3/32"

s Cr Ni
012 15.92 9.82
Cu Ch/%bh+Ta N
.130 .030 .045

The material has not come in contact with mercury or mercury-containing compounds.

“Material not touched by hand after final production process cleaning.”

Material has been manufactured in accordance with Sandvik Steel Company Quality Manual

Revision 10 dated Qctober 1, 15985,

09002-1594,

Bengt H. Berg, Director, Quality and Metallurgy

O 1S(BR11I (1

C

Quality system approved to IS0-9002/ANSI/ASQC

ES




MATERIAL CERTIFICAT

SANDVIK STEEL COMPANY
WemkeQuahryharpm-..- P.O. BOX 1220, SCRANTON, PA. 18501 PH. (717) 587-5197

V. /7 BO&A&AégwﬁRSTAﬁ 81, WAVERLY EXIT 59
90 RESEARCH ROAD

SOLD TC: SHIP TO:

" PROCESS SYSTEMS INTL
HINGHAM, MA 02043 PROCESS SYSTENS T
CUSTOMER PURCHASE ORDER NO.: 7006‘03]?/‘]59049045000 CERTIFICATE DATE: 8/17/96
TK 591854-02
SANDVIK ORDER NO.: QUANTITY: 120 LBS er3081/16 x 36
WORK ORDER/LOT NO.: 965225 TAG:
AWS A-5.9
STAINLESS STEEL UWELDIRG HIﬁE TYPE ER 308L DIANETER: 1/16°
Filler Metal Analysis, X
Heat € Si Mn [4 S Cr Ni
3708727 .014 . 390 1.800 016 .012 20.20 g9.87
Mo Ch/Nb Ta’ Ti Ly Ch/Nb+Ta N
.050 .003 .040 .030 .060
S
®
o

The material has not come in contact with mercury or mercury-containing compounds.
"Material mot touched by hand after final production precess cleaning.”

Material has been manufactured in accordance with Sandvik Steel Company Quality Manual
Revision 10 dated October 1, 1995. Quality system approved to ISO-9002/ARSIZASQC

038002-1994.
£ \

Bengt B. Berg, Director, Quality and Metallurgy O

15(661192C10)

)




B ¢ nake Quality iiappert - - - P.0. BOX 1220, SCRANTON, PA. 18501 PH. (717) 587-5191

SANDVIK} -~ ~ . MATERIAL GER'.. "
| Steel | SANDVIK STEEL COMPANY Pt

PLANT LOCATION: INTERSTATE 81, WAVERLY EXIT 59

LD TO: BOC GASES (AIRCO) SHIP TO: AIRCO-YEW ENGLANG
LISLE IL process systems intBIXCHAN HA
'USTOMER PLRCHASE ORDER NO.: 42100 westboro, Ma,  CERTIFICATEDATE. g¢,37 /g5

JANDVIK QRDER NO.: 90814 PO-700627~V59049-041QUANTITY: perp PACKING K :

VORK ORDER/ LOT NC.. ¥ arg845 TAG:

ANS A-S5.9

_STAINLESS STEEL WELDIXG WIRE TYPE ER 308L DIAMETER: .045°

iy T

Filler Metal Analysis, %

Heat . c Si Jyi! P -] Cr Ni

5437864 .013 .430 1.720 .020 .013 19.88 9.54

Yo Cb/lh Ta Ti Cu Ch/fb*Ta N

.250 .010 .QQs .150 .055

The material has mot come in contact with mercury or mercury-containing compounds.

"Material mot touched by hand after final production process cleaning.”

"Material has been manufactured in accordance with Sandvik Steel Cowpany Quality Maaual
Revision 10 dated October 1, 1995. Quality system approved to IS0-9002/ARSI/ASQC

03002-1994.

L

Bongt H. Berg, nirtct_.or. Qu§lity and Metallurgy C/ ”‘M Boc G | >
aniaqi, Quality Engineer 90 RESEAHCH ".'.‘-‘ o
ol .. HINGHAM, MA C25

@




SANDVIK | | MATERIAL CERTIFICAT

SANDVIK STEEL COMPANY

Ve meQuﬂlit)T’l’ﬂppeﬂ... P.Q. BDX 1220, SCRANTONp PA, 18501 PH. {717’ 537'5191
PLANT LECATION: INTERSTATE 81, WAVERLY EXIT 58

- -
QLD TO: BOC GASES (AIRCO ' SHIP TO: AIRCO-NEW EARAGLARD
LISLE IL HIAGEAM MA
JWUSTOMER PURCHASE ORDER MNO.: 4210 a CERTIFICATE DATE: 9/04/96
JANDVIK ORDER NO.: qQQg1l6 QUANTITY: PER PACEING ROTE
VORK ORDER/LOT NO: "-"%"'9 67820 TAG:
AUS A-S.9 -
STAINLESS STEEL WELDIMG WIRE TYPE ER 308L DIANETER: 1/8° .
Filler Metal Analysis, %
Heat L Si Mo P S Cr Ri
£710840 .015 . 430 1.800 0186 .013 20.01 Q.78
Mo Cb/Hb Ta Ti Cu Ch/Rb+Ta |
L0580 e e 002 _ . .050 040 L _ Q50 _

' The material has not come in contact with mercury or mercury-costaining compounds.

“Material not touched hy hand after fimal production process cleaning.”

P N

Lt NPe g !
Haternal has hean nanufactured in accordance with Sandvik Steel Conmpany Quality Manual
Revigion 10 datsd October 1, 1995. Quality system approved to ISO-9002/ANSI/ASQC

09002-1994.
TRecess SYSTEMS

70063, 7fR/V_59 o radeked
TK 9342/

Beagt B. Berg, Director, Quality and Metallurgy 7 _ 240 3

15¢661193C10)

. - £ BOC GASSS | ’

90 RESEARCH R".+D .G
-+ HINGHAM, MA 02044
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A ity

SANDVIK STEEL COMPANY.

\We make Quatity hagper ... . P.0. BOX 1220, SCRANTON, PA. 18501 PH. (717) 587-5191

PLANT LOCATION: INTERSTATE 81, WAVERLY EXIT 59

SANDVIK MATERIAL CERTIFICA-
- Steot )

-~
et

- /
OLD TQ: Bocg GASES.?;}RCGJ SHIP TO: AIRCO-REW ENGLARD
LISLE IL BEIAGHAM MA
USTOMER PURCHASE ORDER NO.: 42100 CERTIFICATE DATE: 9/04/95
ANDVIK ORDER NO.: 90818 QUANTITY: PER PACEING HQOTE
'ORK ORDER /LOT NO.: %6?818 TAG:
AWNS A-5.9
STATRLESS STEEL WELDING WIRE TYPE ER BUEL DIANETER: 1/15°

Filler Matal Analysis, %

Heat c Si Mo P s Cr Ki
S$710840 .015 .430 1.800 .018 .013 20,00 9.78

Mo Cb/Nb Ta Ti Cu Cb/Nb+Ta N

080 _ . ___ . .o0¢2 .050 . .040 . - 050 ..

The material has not come in contact with mercury or mercury-containing compounds.
"Material not touched by hand after fizal production process cleaning.”
Material has been manufactured in accordance with Sandvik Steel Company Quality Manual

Revision 10 datesd October 1, 1995. Quality system approved to IS0-S002/ANSI/ASQC
09002-1994.

TRocess SYSTEMS
760637 Ry 55097 YR
TK 693415

Bengt H. Berg, Birector, Quality and Metallurgy ’ 4523 CaEB

H777 BOC GA™ 3

. “H RGAD &
Pive. oo A 02043 L




SANDVIK - MATERIAL CERT: 0.7
| Steel |

SANDVIK STEEL COMPANY

e make Quality happer . ... P.0. BOX 1220, SCRANTON, PA. 18501 PH. {717} 587-5191
: PLANT LOCATION: INTERSTATE 81, WAVERLY EXIT 59

OLD TO: BOC GASES (AIRCO? SHIP TO: Process systems
LISLE IL .
USTOMER PURCHASE QRDER NO.: 693415 CERTIFICATE DATE: 10/03/96
JANDVIK ORDER NO.: Lt , QUANTS
VORK ORDER/LOTNO.:  708627-r/v59049-042 TAG:
AUS A-5.9
STAINLESS STEEL WELDING WIRE TYPE ER 308L DIAMETER: 1/1g6"

Filler Metal Analysis, X

Heat c Si Mn P 5 Cr fi

5437854 .13 .430 1.720 .020 .01'3 _ 19.88 9.88
¢} Ch/lb Ta Ti Cu Ch/Nb+Ta N
.250 .010 _. . . .DOS ~.150 .055 -

The material has not come in contact with mercury or mercury-containing.compounds.
“Material not touched by hand after fiaal production process cleaning.”
Material has been manufactured in accordance with Sandvik Steel Company Quality Manual

Revision 10 dated October 1, 1995. Quality system approved to IS50-9002/ANSI/ASQC
QS002~-1994,

#7 BOC GASF S
Bengt H. Berg, Director, Quality and Metallurgy . RESEARCH R ‘!“_'\_
Daziel amanl, Quality Engineer hll\;GHAM' MA 0200




3ANDV!K) - - MATERIAL CERTIFICA

+ Steeal -
. SANDVIK STEEL COMPANY

 We make Quality happert . . - P.0. BOX 1220, SCRANTON, PA. 18501 PH. (717) 587-5191

: PLANT LOTATION: INTERSTATE 81, WAVERLY EXIT 59
OLD TO: BOC GASES CAIRCOD SHIPTOQ: AIRCO-NEW ERGLAND

LISLE IL HIRGHAM nNA
:USTOMER PURCHASE ORDEA NG.: 42100 CERTIFICATE DATE: 9/83/96
;ANDVIK ORDEA NO.: 906186 QUANTITY: PER PACKING NOTE
YORK CRDER/LOT NO.: 367819 TAG:
AWS A~-5.9
STAINLESS STEEL WELDING WIRE TYPE ER EQB;' DIAMETER: 3/32°

Filler Metal Analysis, %

Heat ¢ 5i M | 4 s Cr ¥

54378564 013 . 430 1.720 .020 .013 i9.88 9.98
[y Ch/kh Ta Ti Cu Ch/Nb+Ta A
.250 . 010 .005 .150 : .0s5

The material has not come in coatact with mercury or mercury-containing cenpounds.
“Material not touched by hand after final production process cleaning.”

Material has been manufactured in accordance with Sandvik Steel Company Quality Manual
Revision 10 dated October 1, 1995. Quality system approved to ISO-S002/ANSI/ASQC

09002-1994.

Process SySEMS
700 37 —R / V5S04 P04

/’#
Bengt H. Berg, Birector, Quality and Metallurgy < 1K 673420
15066113 ¢10) K490 LB
Lo BOC GASES

¢0 RESEARCH ROAD
HINGHAM, MA 02043

B . T AP




A/iC0:eC
A Partnership of Alcoa Weld Wire Company. Inc.
and Aluminum Technelogy Corporation

Allay

AlcoTec Wire Company

2750 Aero Park Drive
_ Traverse City, Mi 49686 USA

{676) 941-4111 Phone
(616) 941-9154 Fax

03/07/96

CERTIFIED MATERIAL REPORT

Fackaze

R5183
72454

F.0.2 -

Chemical Comp

sleoTec Wire Company herebdy
report has been inspected in
applicable requirements of spv

requirements

All Packagzing materials are

-

Additional

osition limits

TIG Rod Box

or

Maximum %

Element Minimum_ %
Si --- 0.40
Fe --- 0.40
Cu -—-— 0.1¢C
Mn 0,50 1.G
Mg 4.3 3.2
Cr 3.05 §.2s
Zn -—= ¢.25
Ti --- B.15
B -- C.0C0s
Uthet LBulin - S It
-—— 0.15

Other Total
Atuwminum

Remainder

S

listed below.

Order Requirements:

certifies tnat the material covered by this
accerdance with and been found- to meet the
cification AWS A$.10-92 and any oider

-

in compliance with CONEG legislatian.
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e ")

| J..W. Harris Comp
. J. W. HARRIS CO.. NG, | 10930 DEERRFIELD MOAD [ CINCINNATI, 01110 45242 Cerlificate of Compl

5

Date __ AP ~) D=y, i

[
f

: o - T Shpped Ta: ; {.. Dato Shippod L2 X -G B
SokTor " AIrco nEw ENGLAND - oP O)RO CESS SusTEeEms Lw -~ 6.
: ', 90 RESEARCH ROAD IR [l’EST E "R o Mﬂ- arta. —m :
- ILINGUAM, MA 02043 . g '
£.0. No, - PO# ' j I . ’ -l
ltam Waight I Sixa Alloy ' Haoat No, Commontz: =~ -
; PLB | Sha ¢ 3. | 2 23> | Fo. '
L ST R . Y 7D 008 /23D | I
; ' e T ! % | 7006 V?w%ﬁq Yossor
LOUB | w24 | pfi, | 95T [ns -
* N e | |
Al -+ |AWS AS51000 . JOQ-R-5660 . _— Cr 7n Ti cant
7 ASME SFAS5.10 | ; Glass . Si Fo Cu Mo Mg : Othor Elemont
f : * ' o Each . T
1300 Aluminum {B)1EA1100 ! AY100 1100 A A _D.05-0.20 0.05 I J 00 | - 0.05 r R
2319 Ahminum (C)| ER2319 | 2319 2319 0.20 030 | 58-6.0 | 020040 | o002 010 |_0.10-0.20 0.05 ¢
4043 Aluminum - Emom R4043 4043 4.5-6.0 0.8 0.30 0.05 ’ 0.05 0,10 020 0.05 . ¢
710 Aluminum ER4047 | Rd047 | 4047 1.0-13.0 | 0.0 0.30 0.15 v.10 0.20 0.05 P
5103 Alumiaum ENns183f pstas | . 5103 A0 0.40 010 0.50-1.0 4.3-5.2 0.05-0.25 0.25 0.15 0.05 0
5356 Aluminum ERS356 [ Asase 535G Q.25 0.40 010 0.05-0,20 { . 4.5-5.5 0.05.0,20 0.10 0.06-0.20 - " D.os 0
5554 AMuminum * |ERSS54 5554 5554 L0.25 0,40 010 0.50-1.0 2.4-3.0 0.05-0,20 0.25 0.05-020 0.05 0.
5556 Aluminum, . |ERs556 | ASS56 1 5556 025 | 0.40 c.1a 0.50-1.0 1.7-5.5 0.05-0.20 025 0.050.20 0.05 0.
5654 Aluminuai | E1iS654 | 5654 5654 O 3] 0.05 0.01 TTTT3VA9 [T0.350.3¢ 0.20 |” 0:650.15 ) 0.05 0.
HOTES: | o 3 MM Boc Gf‘ﬂ e m
1. Sngh valuos shown are maximum percanlagoes, oxcopl whore a minimum is spociliod, o ' £ g
2. Boryllium shalt not excood 0.0008 porcom, ali affoys, ) ' ' _ . _
A Siicon plus on shall nol excdod 0.85 porcont. 90 RESEARCH J- Y
0. tho aluminum canlant la the dif{eronce bolwoon 10000 potcont and tho svm of all oiher matalhc plemonts prosonlin amounts ¢f HINGHAM MA 0204
0.010 porcont of moro oach, exprossod lo the socond docimal beiore dolerming iho sum, and shall not ba loss ihan 99.0, ’ 3
C. Vanadium contont shall bo 0.05-0.15 percont, Zirconlum contont shall bo 0. 1 0-0.25 porcont. ‘
0. Slicon phis lion shalt not excood 0,45 poicant,

§




8

J..W. Harris Comp

| J. W. HARAIS CO.. INC. [ 10930 DEERFIELD AROAD | CINCINNATI, OMNIO 45242 Certificale of Compl
L ' Dato e S

4

: . 90 RESEARCIl ROAD o PO 700.¢ yg?/yg*?@,sz_Qapr(C) /4 5,ZQQ- /

. MINGUAM, MA 02043
£.0. No. Y ' L

lam Woaight ] Sixa Alloy ‘ Hoat Na, Cammonlz: ,
L SlB | B gl | ears MWBQQ R
' e ' SN ?_'?NRESEARCP-E =
. o R : : ESy GHAM' . .
3. | | I kﬁ) . ] . MA 040‘43_

.. . -R- . . - | : . : Pa ]
e [P s [ e [ w N A I A G
i L ; o Each . T
[ 1100 Aluminum (B} | ER1100 { R1100 1100 “A A 0,05-0.20 0.05 ] 0.10 | - 0.05 (
I2319 Aluminum (C)| ER2319 | R23 19 2319 ° 0.20 0.30 5.8-6.1 0.20:0.40 0.02 f 010 | 0100720 0,05 (
Po-{a Aluminum - [ER4043 | 14043 4043 4560 0.0 0,30 0.05 [ 0,05 0.10 0.20 0.05 , C
710 Aluminum___|ER4047 | R4047 | 4047 | 11.0- 130 | o0 0.30 0.15 ’ 0.10 JIEED 0.05 a
‘{5183 Aluminum ERS103 | ASta3 | - 5103 .40 0.40 010 0.50-1,0 4.3-5,2 0.05-0.25 | 025 0.15 0.05 0
5356 Aluminum * |ERS356 | R5356 5356 .25 0.40 0.10 0.05-0.20 | . 4.5.55 0.05-0.20 0.10 | 0.06-020 - " 0.05 0
5554 Aluminum * |ERSS54 | A5554 5554 .0.25 0.40 0.10 0.50-1.0 | 2430 0.05-0.20 0.25 | 0.05-0.20 0.05 o.
5556 Aluminum  |ERS556 | RS556 1+ 5555 025 | 0.40 Q.10 0.50-1.0 |- 4755 0.05-0.20 025 | 0.050.20 0.05 0,
3654 Aluminun [ ERS654 [ 115654 5654 W) 5] j 0.05 0.01 3.1.39 ﬂ 0.150.35 | 020 0.050.75 0.05 0.
ROTES:
I. Swnghk valuos shewn are maximum porcontages, oxcopl wliera a minimum is spocifliad, L '

2. ODerylium shall nol excood 0.0000 porcany, all alloys,
A Siicon plus iron shall nol exodod 0.95 prorcont, )
8. o aluminum content I3 tho dilfarence betweon 100,00 potcont and the sum of all ofher inotaliic olemonts presen in amounts cl

0.010 porcont of moro oach, oxprossed 1o U socand docinal bolore determing tin sum, and shall not bo loes than 99,0,
Vanadivm contont shall bo 0.05-0.15 parcont. Zirconium conlent shall Lo 0.10-0.25 porcent.
Siicon plus lion shall nol excood 0.45 porconl,

@ . e W enetif 1hvat hha ... '

C.
D.




s

o1 L~
n At - 53, s y
. re [ . ' g "'"‘.:
L
. : : , J..W. Harris Coy
N * - -
3 eI J. W. HARRIS CO..INC. [ 10930 DEERFIELD AOAD | GICINNATI, 010 asza2 Certificate of Con
z z y T T . . ) . Date /) ‘l%‘/ "'9(::: o
O H © SoldTor - . A Shizpod Ta Date Shippoo -~ " .
B4 ST arrco NEW EneLg : M hncess SYEIEMS . O e
= : " 90 RESEARCI ROAD T ) o063 er/ys‘?of"?o#Qoo Ordor No. 7/07(;)25 -
N . HINGHAM, MA 02043 S
21, P.O.No. - POY ' ' . ’
5 itorm Wakh Sixa Moy ] Haag No, Commanz:
e 500 Y33 . . i mlom 963
] " ——— —_— -
8 f2 ' . , ) 7 ) .
lltl . e e = - . ——e == —-'—"—""_" = e
A 2 e
e
. Al | AWS As1000, [Oa-REGeD| L . . J T — T Parear
B ( 7 ASME SFAS.10 | v Glass - | St o cu M Mo C ] 2n L - Other Eles
m .o o - ] ' Each
a -} - - - .
{,‘% 1100 Aluminum {B)|EAT100 Hlmol {100 A A _0,05-9,20 005 010 | - 0.05
E]] 22312 Aminum (C)|FR7319 | 2310 2315 .20 0.30 5.8-6.1 0.20:0.40 0.02 0.10 | 010020 .05
_A043 Aluminom - [ER4043 | R4043 4043 " |- 4.5-6.0 0.8 0.30 0.05 0.05 0.10 020 0.05
710 Alumlaurm ER4047 ) frdodv | . 404y '1,0-13.0 1 00 { 030 | o715 A L R ST 4.05
|5 (03 Avainom = | GRS 103 ATIB3 )| THIOE | 40 0.40 010 [ 05000 | 4352 | 005025 | 025 0.15 0.05
15956 Aluminum - |GN3356 Rs356 () 5356 0,25 0.40..] 010 0.05-0.20 | . 4,5.55 0.05-0,20 010 | 006070 - T 0.05
5554 AMluminum * |ERSSSE nsss{ 5554 025 0.40 0.0 0.50-0,0 { 7490 0.05-0.20 025 | 0.05-0.20 0.0%
5556 Aluminum . [ERSS56 | 45556 | v 5556 025" { 0.0 0.10 0.50-1.0 1451 0,05020 [T 025 | oosoz0 | 0.05
" (B84 Aminva [ ENSEET | HE654 5654 D ) 0.05 0.0} A9 | 095035 700 005015 0.05
‘3 .
.E NOTES;

. Sigh valuos shown aro maximum porco'hlagos, axcopl whore a minimum s spucilied, .

2. Boytium shalt nof excood 0.0000 porcony, all aflays, ’ _ ) ,
W A Slicon Plus lron shall nat oxoo'od 0,95 percant, ' ‘
0 0. the alumiaum cantent Is e dliferonce bolwena 100,0p porcon|
9 0.010 porcant o moros oach, expiassed io he second docimal b
Vanadium conlent shall bo 0,05.0,15 parcent, 2rconlum conlon
Siticon pls Iron shall nol oxcood 0,45 porconl,

tallic oleqonis prosont in amounls ¢f
oloto dularmning the sum, and shall nol be [oss than 99.0,
tshalibo 0.10-0.25 norcagl,

and Ihe sum of all olfher me

2o

FROM :AIRCO/ZSC

. We cestily thal he lems and/or malerials lised above are in nccordanc
@- : applicable puechase specificilions bt oeien. s '
N '
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MOV 15 ‘36 B1:38PM NORTHEAST AIRGAS

41C0O€C
A Partnecship ef Alcoa Weld Wire Comgany, Ine.
and alyminum Teghnciogy Carpcration

P.5

AlcoTec Wire Company

2750 Aerg Park Drive
Traverze City, Ml 49886 USA

{&16) 941+4111 Phone
(618) 341-9154 Fax
aleatec S traverse.com S-mall

11/13/96
CERTIFIED MATERIAIL REPORT
'A11$v Diameter Package Lot Numbér
RS5183 . 156 TIG Rod Box 362884

P.0.% - 86330

Chemical Composition limits

Element Minimum % Maximum %
Si --- 0.40 VvV
Fe - 0.40 ¢«
cu .- 0.10 v
Mn 0.50 1.0 »
Mg 4.3 5.2 i:/
Cr : 0.0% 0.25 Y

Zn - 0.23 /

; o Ti - Q.13

= ! Be - 0.000&”/
Other Each - 0.035
other Total ——— 0.15
Aluminum Remainder

AlcoTec Wige Company hereby certifies that the material cov
in accordance with and

report hds been inspected

F

:_mnl«irvnh‘lp raanicements af anecification AWS AS5.10-92 and afy order
411 Packaging materials are in compl1anﬁ§—wirﬁ—CGNfﬁ—%cg%s1&%&oaT-—ﬂ~m-—_-—_

Aéditional ©rder Requirements:

Ay e

Hoe JW

VP - Guzlity Canwe

ered by this
been foupd to meest the




Alcofec

A Partnership of Alcoa Weid Wire Company, inc.

and Aluminum Technolagy Corporation

~

AlcoTec Wire Company

2750 Aero Park Drive
Traverse City, Ml 49636 USA

(616} 941-4111 Phone
{616) 941-9154 Fax

glcotec @traverse.com E-mail

PL/LL/06

CERTIFIED MATERIAIL REPORT

Callow D ianivt

&y Faczare

.

Lot Number

R3183

=
1

)
Lo
o
L
Lo
—

L1356

TIG Rod Box

362884

Chemicai Jompastiion [imits
. Eiem2nt Minimum 3 sMaximum %

51 -—- Q.40

Fe -—= i, i

T - = ¢.1C

Mo 0,30 1.0

N E .2

r C.03 n.23

in -- 0.2%

Ti --- D43

B« --- .0Cos

Other Each - .03
- - -- el Toral e -0 E

Aluminum Rematnder
AlcoTer Wire Tompany hereby certifizs that the material covered by this
repor: nas heen inspected in accordance with and been found o me=t the
applicable roguirements &f specification AWS AT 10-22 and any ovder
requirements listed below

All Packaging materials are in

Grder

Aaddicional

Reguirgments:

compliancgdwith CONED tegistation.

V.P. - Quakty Caontrot
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T

, LISLE IL M
JSTOMEH PURCHASE ORDER NO.: J02LS0 =R/ VS ¥8Y F0 %0 CERTIFICATE DATE: $/04/96
\NDVIK ORDER NO.: o 90816 ‘__ B . QUANTITY: Zo PR
ORK 6ﬁpER!LOT NO: - . | L , : TaG: -

 p.0. BOX 1220, SCRANTON, PA. 18501 PH. (717 £57.5191
"PLANT LQCAT!ON! INTERSTATE 81, WAVERLY EXIT 59

*

BOC GASES CAIRCO) SHIP TO: %OCE,SS' SKETEM S

e

STAINLESS ' STEEL WELDIAG WIRE TYPE :ER -BUBL:. nmnzt'éhﬁ.)_;/a {
Filler Metal Analysis, % )
s : : :

Heat ¢ .. osii o.M R s TR
5710840 015 L4300 ff_-.i‘_.éqo'.’ .016 .013 20,01 5.18

% cb/0b Ta o n e Cb/NbeTa N

050 o 002 .050..  .040 ..  .0S0
The naterzal has not come in contact with mercury or marcury-contalnxng conpaunds

Hate;;al not touched:h;ﬁgkéé after fl;;l p?;ductzon process cleanxng P

Material has been nanufactutad in accardanca utth Sandvlk Steel Conpany Quality Manual
Revisicn 10 dated October 1, 1895, Quality systen approved to ISO- SOOZIANSI/hSQC

Qs002-19%4. , _ . _ : '

Bengt H. Berg, Director, Quality aad Matallurgy C;;,

15(66119)(10) L BOG ':\ A g

*

B =SEARCH . D
HlNGHAM MA O£U~+3

Ty




.

LOCA’I'IDI‘.’-:’INTEHSTATE 31 WAVERLY EX[T 59

Lo Ta: BOC GASES (AIRCO) SHPTO: FROCESS SVS?Z{M
LISLE IL : ‘ Do

USTOMER PURCHASE OROER NO.:  €o06SCP R, /45 KoY FOUST

ANDVIK ORDER NO.: 92899 : - DI

IORK ORDER/LOTNO.:  *- . .-

BHS !i 5. 9

STAIKLESS STEEL ﬂELDIHG HIRE TYPE ER 306L

Filler Metal Analysis, %

=

Heat - ¢ Si M P S Cr Ri

S437864 .013 .430 1.720 .020 . .013 13.88 9.98
Mo .Ch/Rb Ta Ti  Cu Cb/Rb+Ta N
250 - .ol ©.005 - U180 © 77 oss

The waterial has ot come im contact ulth mercury or mercury-contaln:ng ccmpounds.
“Material mot touched by hand after t':nal productxon process cleaning.’
Material has been manufactured in accordance with Sandvxk Steel Company Qual:ty Manual

Revision 10 dated Qctober 1, 199S. Quallty syston approved to ISO- BOOZMHSIMSQC
Q9002 1594 . .

Bengt H. Berg, Director, Quality and Metallurgy IFW Boc GASES
Danijel, Damniani, Quality Engineer HIESEAHCH ROAD
zéi; 7R CANGHAM, MA 02043
15¢e6l aom -



s R ra AR
] ve :.; 3 ‘: ] =4 38 : A:!l'-_r -
Ly T “WeHarris!iComy
- ) : : S R N SR
: 3. W. HARRIS CO..INC. [ 10930 OEEAFIELD ROAD | CINCINNATY, 0110 45242 Certificate of Comp
i FWIC € WALDC TOLCTS N . . . Dalo cy .-:
*e m . M i
i ; . — ) =7 : N R T
. . e . - Shippoed To: [~ - . , Dale Shippod ___-( K ;
SolTer " hInco new ENGLAND : Gﬁ’ 0¢CsS SCS STenv s _LnTL LG 1) DA L
; 'l 90 RESEARCH ROAD SEE Ko 7y /{4,7?/ y P Ordor No.” ?;] LA SN
. IINGUAM, MA 02043 » y'0 700 /. 77»}’/6? o, ARSI
] P.0. No. . POY ’ ) : : o Lo St
‘. Itam Walght Sixo ’ Alloy ' Hoat Ng, | Commoents: = - . R '-
1 ; ? . '
RRE f y BT P Lot nt a9 37 A4, ey
, VLB | Wi 2y AL AeE . “BOC GAsEs &
¢ y . ' - . S
|2 1 ] B)|  RESEARGH foxy
> | e ] ] -\ NGHAM, ma 02043
} . . +
. Aloy - |AWS AS51000, [0O-R-5668 si Fo Cy e [ e e | oam 1 - C T Pamanl
ASNE SFAS.10 [+ Class - ‘ l 9 . : E I?(h_?l_‘Eleman
R R . ' LR B . ac . . ‘
1100 Alyminum (8)|ER1100 | R1100] 1100 A A__| 0,05-0.20 005 | | 0.0 | - 1 oaqs -
2319 Auminum (C)] ER2319 | RZ319 2319 0.20 0.30 5.8-G.1 0.20:0.40 f .02 ! 0.10 | 010020 0,05 ]
4043 Aluminum - [ ER4043 | R4043 4043 ' | 4560 0.8 0,30 0.05 005 0.10 020 0.05 ,. .|
710 Mumlavm _ [ER4o47 | R4047 | 4047 | 11.0-13.0 | 0.0 030 | ois 010" | 020 0.05
t L5103 Aluminum — [ERS103 | AS109 | - 5103 {40 | pdo 0.10 | 0s0-1.0 13-5.2 ] 005025 | o025 0.15 0.05
5356 Mlumioum * | ERS35G | A5356 | 5356 | 0.25 040 | 0.0 005020 | 4.5-55 [ 0.050.20 | 0.10| 0.08.020 | 0.05
[_S554 Aluminum | ERsSS ASS554 5554 __.02s 0.40 0.10 0.50-1.0 | 2.4-3.0 | 0los-0.20 0.25 | 0.05-0.20 0.05
| 5556 Alumioum . | EF3556 | RSS5G 1 5556 025" | o040 0.10 0.50-1.0 4.7-5.5 I 0,050.20 0251 0.05-0.20 0.05 S
[ 5654 Aluminun | ERS654 | RS654 5654 0 D 0.05 0.01 3.1-39 0.15-0.35 0.20 [ 0.050.15 0.05 {
. : ' i . : .
HOTES: ' 1
[.  Singh values shiown are maximum porcenlagas, oxcept whora a minimum s spociliod. L ;
2. Deryltum shall not axcood 0.0000 Porcan, all alloys, ' . ' : ; . . “
A Slicon plus ion shall nol oxcded 0.95 potcont. : vt
0. the aluminum contont I3 tho difforonce bolwoon 100,00 peiconl and the sum of al other molalic olemonts prasen! in amounts cf o
loss than 99,0,

exprossod to the socond docimal beloro delorming the sum, and shat not bo
15 parconl. Zirconlum cantant shall bo 0, 10-0.25 parcant, _ .

0.010 porcont or moro aach,
Vanadiun! contonl shall bo 0,05-0, o
mer

Siticon pius lion shall not oxcoad 0,45 poicont, ) ‘
] ¥
! , , :
We cerlily (hat |hc llems andfor majeriais lised'abovo are in accordance

applicable purchase SPeciicalions havine aa'cenrt -

B
Ry

Lo

0y
1




L ) . o1 a0
o o189 [HOK) 08:3% HARRLS WELCO CUSTSRY gTEL 104 139 L.
HARRIS-WELCO |- 1051 YORK ROAD' P.0. BOX 63 |- KINGS MOUNTAIN, NC 2808t -
SOLDERING, BRAZING & WELDING PRODUCTS
cmmzcﬁfx ar coa-:ér..xucz
‘u B T R¥L ISSUE DATEK: 04-15 -9¢
(Pﬁoc&ss S¥Sems -
2. zm.rsﬁ/? 7 4/000
O LIBS s/o 4—'3 %z.xs&:
yE, SR CHEMICAL CEMPOSITION LINITS
TR ALLOY: T4043 .
SPBC "t AWS AS.lOR/ER4043/AM5 41900
ASHE EFA 5.10/QU-R-G66~B :
SILICON 4,500 - 6.0C0 TITANMILM 200
COPPEX ’ . 320 MACNESTIUM 056
IRON - .800 2INC . 100
RERYLLIUN ’ T . 0008 R.;D(AINDER ALUMINUM
QTHER - 1Y :
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SANDVIK

speziSteels L

W rigke Quality, appesi . -,

SOLD TO: TRACESS SYSTEMS SHIP TO:

CUSTOMER PURCHASE ORDER NO.: 70O/ 5 R/ 77Y/iS00
SANDVIK ORDER NO.:

WORK ORDER/LOT NO.:  w#'

MATERIAL CERTIFICAT

SANDVIK STEEL COMPANY
P.0. BOX 1220,'SCRANTON, PA. 18501 PH. (717) 587,5191
PLANT LOCATION: INTERSTATE 81, WAVERLY EXIT 59

AIRCO-XEW ERGLAND
HINGHAN MNa

CERATIFICATE BATE: 3/20/97

‘QuanTitY: J 80 LA S.

TAG:
BUS A-5.9
STAIXLESS STEEL -WELDING WIRE TYPE ER 30BL DIAMETER: 1/16°"
Filler Matal Analysis, %
> Heat c Si Mo P S Cr Ni
S7T11375 .007 . 400 1.800 .014 .012 20.02 9,85
= Yo Cb/Rb Ta Ti Cu Cb/Hb+Ta A
i .
- X .030 .030 .055

.010 ' . . .002

The material has mot come in contact with mercury or mercury-containing compouands.

7“Matarial mot touched by hand after final production Pr°¢95§.°1'aning°"

Matarial has been manufactured in aceordance with Sandvik Steel Company Quality Manual
Revision 10 dated October 1, 1995. Quality system approved to IS0-S002/ANSI/ASQC

09002-1934.

Ceith M. Hottle, Mamager, Quality 3 Metallurgy
Celeste Brenman, Sr. Quality Engizeer

N30 oy Sy P

15(861193¢10)

&P BOC GASES

60 RESEARCH ROAD
HINGHAM, MA 02043
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;'-'-'.'»}? ; . e - B et ’
| MATERIAL CERTIFICAT
e - : SANDVIK STEEL COMPANY

TRy~ P-0. BOX 1220, SCRANTON, PA. 18501 PH. (717) 567.5191
| - _ PLANT LOCATION: INTERSTATE 81, WAVERLY EXIT 59

) x

W

SOLD TO: BoC GASES (AIRCOD SHIP TO: AIRCO-REW ENGLARD
' LISLE IL HINGHAN MA

CUSTOMER PURCHASE ORDER NOQ.: 42100 CERTIFICATE DATE: 9/03/95%6

QUANTITY: PER PACKING RGOTE

SANDVIK CRDER NO.: " 90818
WORK ORDER/LOTNO.: - 967819 ' . | TAG:
AWS A-5.9
. STAINLESS STEEL ,t'JELDIu_G WIRE TYPE.ER~308L .- . - DIANETER: 's/az"

Filler Metal Analysis, %

. Heat C si Mo P s cr i
S71dgv6
2Ty L013 .430 1.720 .029 .01z 19,83 g.98
o Cb/Nb Ta Ti Cu ChsNB+Ta N
.250 .010 , 005 .150 . 0585

I’ The matsrial has not come in contact with mercury or mercury-containing compounds.
— '_‘!‘.g_tag.-ia.l- not tnu_ched by hand after final _praigctién process. cleaning.”

Material has been manufactured in accordance with Sandvik Stesl Conmpany Quality Maaual
Revision 10 dated October 1, 1935. Quality system approved to IS0-9002/ANSI/ASQC

09002-1994.

Thocsss S)SEIE

Bengt H. Berg, Director, Quality and Metallurgy C“""?DO/gg/.??y/O/Sw
15¢661192 (101
- .- ##BOC GASES
N 90 RESEARCH ROAD
T HINGHAM, MA 02043

0 %«

>y



R

N DVIK]

MATERIAL CERTIFICA"

SANDVIK STEEL COMPANY

P.O. BOX 1220, SCRANTON, PA. 18501 PH. (717) 587519

PLANT LOCATISN: INTERSTATE 81, WAVERLY EXIT 59

SOLD TO: BHOC GASES (AIRCO3 SHIP TO: AIRCO-NEW ENGLAND
LISLE IL BEINGHAM A
CUSTOMER PURCHASE QRDER NO.: 48682 CERTIFICATE DATE: 4/21/97
SANDVIK CRDER NO.: 12603 QuaNTiTY: PER PACKING NOTE
WORK ORDER /LOT NO.: 97 8457 TAG:
AlIS A-5.9
STAINLESS STEEL WELDING WIRE TYPE ER 308L DIAMETER: 3r32°
Filler Metal Analysis, %
Heat c Si Mn P 5 Cr Hi
5712978 “'4045 .013 . 440 1.800 .015 .015 19.9% 9.63
_E Mo Ch/Nb Ta Ti Cu Cb/Nb+Ta N
L -2§-97 .070 A .002 .060 .030 .035

fhoccss SgsTems
fo. 700 18R /77410506
SL.}o-p&P N=35-77 waﬁ#géﬁéé—O/

The material has not come in contact with wmercury or mercury-containiog compounds.

“Material mot touched by hand after final production process cleaning.”™

Material has been manufactured in accordance with Sandvik Steel Company Quality Manual
Revision 10 dated October 1, 1995. Quality systenm approved to IS0-9002/ANSI/ASQC

09002-1994.

Keith M. Bottle, Manager, Quality & letallurgy
Celeste Brennan, Sr. Quality Eagineer

Clots bunsoalip....

15¢66119)C10) -

& BOC GASES

80 RESEARCH ROAD
HINGHAM, MA 02043

o,



A R | IVIATERIAL CERTIFICAT

f-_‘SAN DVIK| -
L4 §ANDV:K STEEL COMPANY
PO BGX 1220, SCARANTON, PA. 18501 PH. {717) 587-5191

Wemak(. aIt IE e
— ity agpen_ PLANT LOGATION: INTERSTATE 81, WAVERLY EXIT 59

" PROCESS SYSTEMS INTL
WESTHEOTO MA '

© 5 SHIPTO:

. CERTIFICATE DATE: 4/29/97

swnvmonoeano 7T . t. auaNmTy: PER PACEING HOTE
WORK ORDER/LOTNG: " 9704708 .~ TAG:

AWS A-5.9
; STAIHLESS S‘I‘EEL H’ELDIHG WIRE TYPE ER 30QBL DIANETER: .035°

.F;ller netal Bnalyszs,'g'

c si. om0 s tr A

.007 - .400 1.800 .014 - .02 20.02 9.85

SELty

no Cb/Nb ©  Ta Ti - Cu Ch/%b+Ta N

. Q0% e 030 — 030 058

" The mater alnha;fﬁotkggﬁa in coatact with mercury or mercury-containing compounds.
2 R P Lo T N L

_.Keith M. Hottle, Manager, Quality & Mstallurgy C.—

CUSTOMER ORIGINAL
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AleoTec Wire Company

A I l 2750 Asro Park Drive
7 &1 | | [ ' . Ttaverss City, Ml 45688 USA
(ﬁ% - (618) 8414111 Phone

(818) 841-5154 Fax

73]

*. AR Z8 ra7  11:56RM MORTHEAST AIRGH

A Par{namhlp of Alesa Weid Wies Company, Ine.

and Aluminum Technalegy Corparalion . alcstec € travarse.com E-mail
01/13/¢97
CERTIFIED MATERIAL REFPORT
Alloy : Diamaterl Package ' Lot Number
I

R5183 ’ L1253 TIG Rod Bex : 363423

PaOn# = 93118

Chemical Compasition limits

Element Minimum % Maximum %
Si -— 0.40
Fe . —-— 0.40
Cu -—— 0.1¢
Mn 0.50 1.0
Mg 4.3 - 5.2
Cr 0.08 0.25
in -— Q.23
o Ti --- 0.15
l\w. Be - g. 0008
Other Each --- 0.085
Oother Total -—— D.15
Afluminum Remainder

AlcoTec Wire Company herely certifies that the material covered by this
report has been inspected in accordance with and been found to meet the.
applicable requirements . of specification AWS A5.10-92 and any order
regquirements Iisted Below. ) .

3

all Packagingz mater—kals are in compliance with CONEG legislation.

Additional Order Requirements:

V.P. - Quallzy Cenrel .
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Title SPECIFICATION FOR CLEANING PROCEDURE
Attachment
LIGO COMPONENT CLEANING DATA SHEET  Project V59049
|PROCEDURE USED: V049-1-147 V049-1-179
whsd STaTioN Of LCriG Secot
: Component Serial Number
e 7
Covers.
i‘\ Wash CYGIEI Me nw e \
Flowrates: 38 G gen  Max. Temp: _Z & Duration: ___ 7. > /f='rs
Operator: e ,/ St Date: 7-//-97
Comments:
o\/(
Component(s) Inspected By: ‘9(5,&& l’&/"’" Date: 7 -/1-77
~
1 Quality Assurance: CtoSogead  pue_7-14-97
} Comments:
‘ SPECIFICATION
: Number Rev.
' A V049-2-015 3
Page ? of ‘?




~LIGO DA™ - SHEET
MANUAL WASH STATION

PART DESCRIPTION : Sy 7 SIN: WORK ORDER: 23 O
DATE/TIME: > —1{~-97
OPERATOR: /3.7

NOTE:REMOVE ALL TIE RODS PRIOR TO WASHING

1.FILL D.I. WATER TANK XD-103 TO MARK.HEAT D.I. WATER USING PUMP XP-103 AND HTR.XP-102

TO 150.F. TI925= o6 F

» FILL POWER WASHER TANK WITH A 50% SOLUTION OF IMPRO CLEAN 1300 AND D.I. WATER. |
MIX 11 Done |

3 APPLY SOAP SOLUTION TO ALL COMPONENT SURFACES WITH LARGE YELLOW NOZZLE IN .
POWER WASHER WAND AND SIPHON TUBE IN THE POWER WASHER TANK.

4. HAND SCRUB SURFACES WITH NYLON BRUSH WHERE NEEDED.
5 REMOVE SIPHON TUBE FROM TANK AND INSTALL GREEN NOZZLE INTO WAND.

6.POWER WASH COMPONENT. ALL SURFACES SLOWLY COVERED AT LEAST TWICE.
) WASHTIME = 70 MIN

7 POWER RINSE COMPONENT. ALL SURFACES SLOWLY COVERED AT LEAST TWICE.
RINSE TIME= @& MIN

8.REMOVE EXCESS WATER WITH VACUUM OR CLEAN AIR WAND.

JjaquinN

m .
U| 9.ALLOW COMPONENT TO DRY BEFORE MOVING TO CLEAN ROOM. DRY TIME= TO MmN i
> m i
S | O |
o | & T NOTES: !
= 3
o O C
5|5 g
N 3
3 |
] O N
Z

TADY

“ABL 1AGUINRY
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+41-{-b¥0NY

1

—

. i
GO DA-... SHEET

lagquny

{
Aoy

NOILYD14103dS

MANUAL WASH STATION
PART DESCRIPTION : Heamn 2 MDoorsS SN WORK ORDER: 23O
DATE/TIME: Y.
OPERATOR: oy , T

NOTE:REMOVE ALL TIE RODS PRIOR TO WASHING

1 FILL D.I. WATER TANK XD-103 TO MARK HEAT D.I. WATER USING PUMP XP-103 AND HTR.XP-102

TO 150.F, _ TI925=
2 FILL POWER WASHER TANK WITH A 50% SOLUTION OF IMPRO CLEAN 1300 AND D.|. WATER.
MIX 1:1

3 APPLY SOAP SOLUTION TO ALL COMPONENT SURFACES WITH LARGE YELLOW NOZZLE IN
POWER WASHER WAND AND SIPHON TUBE IN THE POWER WASHER TANK.
4 HAND SCRUB SURFACES WITH NYLON BRUSH WHERE NEEDED.
5. REMOVE SIPHON TUBE FROM TANK AND INSTALL GREEN NOZZLE INTO WAND.
6,POWER WASH COMPONENT. ALL SURFACES SLOWLY COVERED AT LEAST TWICE.

WASH TIME =
7. POWER RINSE COMPONENT. ALL SURFACES SLOWLY COVERED AT LEAST TWICE.

RINSE TIME=
8 REMOVE EXCESS WATER WITH VACUUM OR CLEAN AIR WAND.
9. ALLOW COMPONENT TO DRY BEFORE MOVING TO CLEAN ROOM. DRY TIME=

NOTES:

s F

'Dc?\r\(—f

-

& O MIN.

75 MIN

GO MIN

ARy jaquinpy




Title: COMPONENT RGA TEST PROCEDURE

TITLE TEST ARTICLE PARAMETERS PUMPDOWN LOG
DATE: bfaz = 6/25/%7
TIME: ’
TEST L.D.: e.g. WBSC1_1 WHPmME
PSI TEST ENGINEER: | Ty /274>
QUALITY ASSURANCE: g
PHYSICAL DIMENSIONS
S.S. SURFACE AREA e em”
VITON LINEAL LENGTH inches cm
VOLUME f’ liters
PUMPDOWN TIME PRESSURE
&/23)47 1454 hemin | L/ XJ0"¢ Torr
(/2 4] 47 CRI5 hr:min 435105 Torr
Le/2-H 47 /145" hrmin | /2 0 =% | Tom
(/2447 /645 hemin | /.0 ¥0 T€ Torr
(/244 ) 2030 hrmin |/, o X0 "% Torr
472 &7 & 300 hemin |/, / xs0 ~ 7 Torr
6725747 0520 hemin_ {2, 7wp ™% | Tom
b/247% ) 0630 hrmin | /, &~ 0 =¢ | Tom
le/>(747 0944 hemin_ | @ ex0-9 | Tox
o hr:min Torr
hr:min Torr
hr:min ~Tomr
hr:min Torr
hr:min Torr
hrmin Torr
hr:min Torr
hr:mmn Torr
hr:min Torr
hr:min Torr
SPECIFICATION
) Number: VG49-2-‘127__ Rev.1
[ A

Page ___20__of _26__




Title: COMPONENT RGA TEST PROCEDURE

TITLE BAKE OUT TEMPERATURE LOG

DATE: (/2 = L]25777
TIME: ’
TEST I.D.: e.g. WBSC1 1 W /7PM 5
PSI TEST ENGINEER: Ly ef29/47
QUALITY ASSURANCE: .
BAREOUT LOG /DATE TIME TEMPERATURE
o/25 )77 255 hemin | /45 *C
(]2 4147 oes brmin | 4¢. T
(/24147 1155 hemin |/ 4. °C
L/a5]4) 1 oden  [hmn | g5 C
EYYE - 0520 brmin | 557 °C
bf274) (0e30 bemin | 57, °C
hr:min °C
hr:min °C
hr:min - °C
hr:min °C
hr:min °C
hr:min °C
hr:min . 1°C
hr:min °C
hr:min °C
hr:min °C
hr:min °C
hrmin °C
hr:min °C

SPECIFICATION

Number, V049-2-127 Rev.1
A .

Page __ 21_ of _26




Title: COMPONENT RGA TEST PROCEDURE

- ¢
LI

OUTGASSING RATES REPORT SHEET

JITLE
DATE: b/22 —4/27%7

TIME:

TESTLD.: e.g. WBSCI_1 WHAMS_3  S/ps 005
PSITEST ENGINEER: Im _&/27/77

QUALITY ASSURANCE:

RGA NUMBER:

RGA SENSOR HEAD SERIAL # QMS

RGA ELECTRONICS UNIT SERIAL # QME

File :

WHAMS_.3.3a¢

Cyee I, CYclE G (Lorsk OPEA)

AMU I Leak rate | - I Gas load Q q
Sensitivity | with leak sensitivity :
(Amp) | Torr-L/s Factor (Amp) Torr-L/s-A Torr-L/s Torr-L/s-cm?
wrt N2

H2 {z2.45-7] 48X10° 34£-7 | 32.0 768 E-6 3./5-11
12 |g9£-14¢ 0.42
14 14,3£5-/0 0.5
15 |/, 7&£-10 0.54 /46,2 /, §E-F 7.5 F-14

CH4 |3.3&-/0 0.57 146, 2. 3658 {5 £-13
17 |7 &= 0.6

H20 |2, 8£5-9 0.64 ! G, 2. 3.36-7 /345 =12
19 |3,95-/0 0.67
26 |/, 25-/0 0.71
28 |7.55=9 | 9.5X107 L#E-8 | /4.2 /110 E —( +,5&=/2
32 |9./&=10 }.14 :
38 |2.0e-) 1.36 - -
40 |70£-7 | 94X10° 4850 | 229.3 IR L, 8 &4
43 |6, 2:5-)) 53
44 |LEE-I0 146, 2 2,76~ 3 HlE-13
129 1 £-02 | 25X107 3,951 | (L5, l.& E=/0
131 V=-y2 | 20X107 .05~ L q0. L. 9510
132 |7~z | 2.5X107 3,764 & 94 NG L0
134 j/£- 2 | 1.0X107 hzze-t ) 909. 4,1 5=-/0

OTHER | 716 £-10 146.2 |41 &7 4.5 &3
SPECIFICATION
g Number. V049-2-127 Rev.1
- A -
| .
Page_ 24 of _28




Title: COMPONENT RGA TEST PROCEDURE

o

ATLE OUTGASSING RATES REPORT SHEET
DATE:

TIME:

TESTI.D.: e.g. WBSC1_I

PSI TEST ENGINEER:

QUALITY ASSURANCE:

RGA NUMBER:

RGA SENSOR HEAD SERIAL # QMS
RGA ELECTRONICS UNIT SERIAL # QME

AMU| 1 [ Leakrate | Fom i Gas load Q 3
' ' Sensitivity | with leak sensitivity .
(Amp) | Torr-Lis Factor {Amp) Torr-L/s-A Torr-L/s Torr-L/s-cm’
wrt N2

SPECIFICATION

Number. V048-2-127 Rev.1
A -

Page _ 25__of _26_




Title: COMPONENT RGA TEST PROCEDURE

AGE: TEST 1.D. FILENAME: XCCOOCCXSAC

TITLE

RGA COMPUTER DATA FILE LOG

DATE:

TIME:

TESTL.D.: e.g. WBSC1 _1

WHPAS

PSI TEST ENGINEER:

QUALITY ASSURANCE:

RGA NUMBER:

RGA SENSOR HEAD SERIAL # QMS

RGA ELECTRONICS UNIT SERIAL # QME

BARGRAPH DATA FILE NAME

ANALOG SCAN DATA FILENAME W HHAM 5 3,54¢

OTHER DATA FILES

PRINTOUT OF

L. LAST ANALOG SCAN BEFOR.E CALIBRATION

2. ANALOG SCAN WITH CALIBRATED LEAK OPEN

3. BARGRAPH PLOT '

SPECIFICATION

A

Number: V045-2-127 Rev.1

Page __ 26_ of__26__




Title: COMPONENT RGA TEST PROCEDURE

TITLE

RGA ION SOQURCE SETTINGS SHEET

DATE:

TIME:

TEST 1.D.: e.g. WBSC1 1

PSI TEST ENGINEER: |

QUALITY ASSURANCE:

RGA NUMBER:

RGA SENSOR HEAD SERIAL # QMS

RGA ELECTRONICS UNIT SERIAL # QME

| Type CH-TRON | [IS-TYPE: HS-THOR. |
Channel 0 ENABLE
Detector . Amplifier RF-Polarty inverse
Type CH-TRON SR IS-Voliages (V]
SEM Volt. << >> Offset ON IonRef 158
Cathode 90.0
1l Mass lon Source Focus 9.38
viode SCAN-N Filament # Field Axis 5.75
First 1S-Set Extract 12
Width
Speed IS-Emission Fil.Prot. Thresh.
) [mbar]
Resoluticn Emiss [mA] Ui Bl
Dhirmscadd - Protect [A) 3.5 R am e
SPECIFICATION
Numoer: V045-2-127 Rev.1
A ~
Page __ 22__of _ 26




Title: COMPONENT RGA TEST PROCEDURE

TITLE RGA SCAN PARAMETER FILE SETTINGS

DATE:

TIME:

TESTLD.: e.g. WBSCI 1

PSI TEST ENGINEER:

QUALITY ASSURANCE:

RGA NUMBER:

RGA SENSOR HEAD SERIAL # QMS

RGA ELECTRONICS UNIT SERIAL # QME

PARAMETER FILE: LIGO200.SAP

Load-Ch:00 |CH-0°- =
State - | ENABLE

: Det. Type CH-TRON

A Mass Mode | SCAN-F

" | First Mass 0.00

B Detector
"~ "EM Voltage | 1700 |
Mass
Speed.--:-:- | 55
Width ;.- | 200

4 Resolution = |25
Threshold-=. | 1E-15

Amplifier
Amp. Mode - | AUTO
Amp. Range | —
Range-L —
Pause-Cal. |10
Offset -~ - ON

OUTPUT: User discretion
DISPLAY: User discretion

PARAMETER FILE: LIGO200.SBP

Load-Ch:00 CH-0
State - ENABLE
Det Type - CH-TRON
Mass Mode SCAN-F
First Mass 0.00

[SEM Voltage . | 1700

Speed- -~ -. |5s
Width - 200
Resolution 25
Amp. Mode - | AUTO
Amp. Range ———
Range-L —
Pause - Cal, 1.0
Offset - - ON

SPECIFICATION
Number: V049-2-127 Rev.1
A it
Page __23_ of _28




- [D1] Display Saved Values < wham5_3.sac > b
File Display Setup Function Special [nfo
lon Current [A] Cycle : 4

E-06

E-07

E-08

E-08
1

E-10- | '

E'“'_ ! _ﬂ“ . ' ;
E-124 i

E-134 ‘ I I |
B

0 20 40 60 80 108 120 140 160 180 200
[amu]

L 1




-]

[D1] Display Saved Values < wham5_3.sac > _[v |+

File Display Setup Function Special Info

lon Current [A]

Cycle: 1

E-06

E-07

E-08

4

E-09

1

E-10

E-11 |

E-124

A AT i i
[ 1T

1 v i 1

50 80 108 120

1 i 1 v b

140

wCrt
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NONCONFORMANCE REPORT
FORM QA 12.1 REV. 6 (07/30/96)

NCA NUMBER PAGE _L_OF_,_
NCR- 1 O 3 5 SKETCH ATTACHED(Q
JOB NUMBER CUSTOMER PURCHASE ORDER NUMBER QUANTITY
7300% | PS.T. 555822-00
PART DESCRIFTION DOCUMENT NUMBER AND REVISION SERIALNUMBER
LIGO 8SC Lower Shell Assy. |4 VO49-2-046 Lev & 7300- 2.

[ CODE/SPECIFICATION: [0 ASME SECTION Il [(JSAFETY RELATED (] ASME SECTIONVI (] MILSPEC Rl COMMERCIAL |
DESCRIPTION OF NONCONFORMANCE
TEM REQUIREMENT ‘ NONCONFORMANCE
[ |Heet Traat Rap Down @ 100°F/he. max. |I. Ramy Do © 110/be {rem 950" 1o 840°F
ending «t 300°F ,
2 Témp. o'( VE'!SG" +o be » Out1 1"orec{ 2.BSC 7300-2 axd HAM. s L 172 8
Ly rccorcl: s with K~ Hhermo coo :/: were heat treated tose Hher but

dﬁq CAEJ E"J;V;szf ﬂiErmacov;/e's are na'f' :‘Jﬁﬁ'{f’e;’
to parts, One of the Hheee TCH Giled
REMARKS: at 2 hrs. into the soak cyele.
This ¥CR alse ﬂpglﬁs 5 Yo £O. 556008 for HAM.'s t.7¢ 3
HOUT‘NG SHEET IDENTIFIED V,VITH NCR NO. AND DATE OF ISSUE: BY — DATE. _ ™ —
ORIGINATORINSPECTOR: 7, DATE: 3-27-9 >
RESPONSIBILITY FOR NONCONFCORMANCE ) i
B B B8 B, B SO M gumAe o
TECHNICAL JUSTIFICATION/DESCRIPTION OF DISPOSITION
MEM TECHNICAL JUSTIFICATION DESCRIFTION OF DISPOSITION

Subwit to PSI. for justifieatsn
and written c{:'_yo.ﬂ'hém.ﬁh/?zé ES 17>

3-2797

TECHNICAL JUSTIFICATION: DISPOSHION;
By DATE: m/?fyé . 4_/ DATE: ‘///’)/,? D>

DISPOSITION OF NONCONFORMANCE: |RECOMMENDED DISFOSITICN: T1OCFRZ1 %)ﬁLUATION REQUIRED: OJYes CINO
OACCEPTAS IS CJUSE AS 1S L] ACCEPTED CORREGTIVE ACTION REQUIRED: OQYES [ NO
O REPAIR MEWCRK (] REJECT {0 NOT ACCEPTED CUSTOMER APPAOVAL RECUMRED:JYES (O NC
CONDITIONAL RELEASE: CRNO. APPROVEDBY DATE
APPROVALCF DISPOSITION: . ERIFICATION CF DISPOSITION:

VP-ENGINEERING DATE AWCCEPTED 8Y DATE

QA MANAGER DATE QA MANAGER DATE

ANI DATE ANI DATE

N
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PROCESS SYSTEMS INTERNATIONAL, INC.
20 Walkup Drive, Westborough, MA 01581
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Title

QUALITY PLAN FOR HORIZONTAL ACCESS MODULE (HAM)

APPLICABLE DRAWINGS

V0454-054 HAM Flange/Annulus Tubing Assembly

V049-4-128 HAM Shell Weldment Assembly

V0494-002 Horizontal Accesss Module Chamber Assembly

V049-4-031 60-1/2” 1L.D. Flange Derail (Grooved)

V049-4-032 60-1/2" LD. Flange Detail (Flat Face )

V049-4-021 84-14” 1.D. Flange Detail (Grooved )

V049~4-027 60-1/2" LD. Flange Face (Derail )

V049-4-0A4 60" End Cover

V049-4-052 HAM Chamber Support Saddle

V049-4-053 60-1/2” L.D. Expansion Joint

V049.4.127 84-1/4" Access Cover

V049-4-040 HAM Tie Rod Assembly

APPLICABLFE PROCEDURES

V049-2-072
V049-2-071
V049-2-074
| V049-2-046
V049-2-078

Welding GTAW (PWHT) P8-P8

Welding PAW (PWHT) P3-P8

General Repair Procedure
Thermal Stress Relief

Ham Chamber Fabrication
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LEGEND; D = DIMENSIONAL  PT = LIQUID PENETRANT

LT = LEAK TEST
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(4.30) —-{1.0) TY2. REw'D HOTE3, 11 & 14
CEL. NCTE.12& 13
SuBMIT FOR APP'L.

= O~ PSI DWG #__\/049-8-429 BT L

Ao | suesoroerno, _70904-17

CUSTOME
"] \ R -

= 4. DESIGN CONDITIONS Qiy. z2
= ] q . N2 o U;f 5&3%_

DESIGN_PRESSURE ; FN. AND 15 PSIG. AT 400°F.
TEST PRESSURE : 23 PSIG,_(PNEUMATIC)

Ar TEOT i

EHEERBE-CEHENTOTTT=TT AR B—tGa—rPh- - .

AXIAL SPRING RATE D 4812 Lb./in. © 0.5 in. THERMAL AXIAL COMPRESSION
WPS . 2'BBO Lb./in. © 2.0 in. MAINTENANCE COMPRESSION
007 LIFE . 1,000 CYCLES

(cO, SCRUB)

5. ALL WELDING PER ASME BOILER AND PRESSURE VESSEL CODE SECTION IX.
& STAMDARD SHOP NDE OF ALL PRESSURE CARRYING WELDS 1N ACCORDANCE
WITH AGME PRESSURE VESSEL CODE SECTION V.
7. ESTIMATED WEIGHT : 45 Lbs.
A TAG ASSEMBLY : SEE DETAL
+0.000 T - =
#60.495 70’005 g9, BELLOWS IS CAPAHLE OF 2 in. OF COMPRESSION DURING IHSTALLATION
PELLOWS CUFF 0.D. we, LUVl AND 0.5 Deg. OF ANGULATION WHILE INSTALLED,
10. A 2 in X 2 in. COUPON FROM EACH HEAT NUMBER AND LOT THICKNESS
OF ‘BELLOWS MATERIAL SHALL BE SUPPLIED 10 PSI FOR INFORMATION.
11 HELLOWS SHALL BE HELIUM LEAK CHECKED TO 1 X IO'“ tarr —1/SEC.

ESS SHALL BE IN ACCORDANCE WITH P.S. SPEC. V049—2—-01':',-
SECTION 8.0.
15, AFTER FINAL CLEANING, BELLOWS ASSEMBLY SHALL BE WRAPPED IN POLYETHYLENE.

14. CLEANLIN

2 1 |TAG, .06 THK.' A240-304
1 1 |BELLOWS, (60.423 1.0,), 63.423 0.0, SAZ2+40-304L
i P .016 . .
CERTIFIED BY : 1 PLY, .036 THK. 4 CONMS

HYSPAN PRECISION PRODUCTS, INC. ITEM ] QTY DESCRIPTION MATERIAL
NYSPaN SALES ORDER HO.: 70804 LIST OF MATERIAL

PROCESS SYSTEM NT'L. P.ONHO: £55830 -

PROCESS SYSTEM INT'L, PART NO: V0494053 \nfosmalion propristary o ptyspon Fracision  Digclasure of 138 i expressy pronibiled
PROCESS SYSTEM INT'L. SERIAL NO: O THRU 18 Products, Inc. 13 conlained on thiy Orawing.  eacEpl 83 ogi¢id ta in writing by Hyspon

HYSPAN PART NO.: 53140 - e e oA 113
Hvspan "ﬁ%“:{‘%m;‘n‘;i'ﬁﬂ el r'ii"?sfd“ 21 f\302

L Chula Vista, Caitaria 91011
ULrULH @) TAG DETAIL CODE IDENT_30009

TME DRAWING NUMBER |REV
FORMED BELLOWS, SINGLE,
DRAWING NOTES : ¢ noTED (60.423 10} 53140 B
HAWLL DIMENSIONS IN INCHES UNLESS OTHERWIS NOTED. :
2. DESIGNZD IN ACCORDANCE wiTd THE STAMDARDS QF THE SUBMHTED FOR APPROVAL BRAWN BY |DESIGNED BY DAIE GUSTOMER
EAPANSICN JOIT MANUFACTURERS ASSOCIATION, | o e HYSPAN PRECISION PRODUCTS, IHC. | |PARIS MO.C, DA | /06| PROCESS SYSTEM INI'L.
R o rowome o B e ocr/orzgs | [T i i
e RELEoREFEETHES : SCALE WONE ___ |sHT.1 OF 1 v049-4-033

D/ von- \ 0yqyes3- pr- 0>
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Y A LD 2A4 011 TAJOIE TS 244 H200 547025 \Ir" '."-.-53 ol il Rl ¢ v W
Cert.No 115503 ool e
8.~ (T T [ _ 89 Vi & tH 10204 3.18
Ta: 1 Cont.finv. No. 175784392705 %, ELIC T T .
AVESTA SNEFFIELD INC A 'y ’i'- . :
425 NORTN HARVINGALE Mlll':‘imd. _.-l‘-' },;; R " . Customar Drder Ho. Spacliication Supply Conditlan
SCHAIMAURD . : ST L S SR T IO ¥ vy ASTH A240-95 304 UNSSIA00
HLikoLs 80i73 ) R AU P : : ©O-%-7440 FES 5 1988 Cald Rolled Soltenad Descaled and @ lnch Passed
U.5.A - §102378 AMS 53)IF 8715/5)
F.A.D. KEITH HOOO HiL-$-5059D 30/5/8%
IREEiftnicopa exaainaflon 1 tifcn: Fefront. Mefach Teptptlony Usicansyerse,l=Longlid] nl_r.E codear 1s50g 3=%.&5750,%: «f0m, T+ Y5um, 8235
Sual Tty coaHrmed by tens J temp ‘(g;lr“n.l - mff]uu snsita (3 Tﬁml v lln? n'ﬂt r lmpmua -
Falla Camt. Ha. Matelad Descriplion c Plate Ha, 0.2% 1.0% Suengils Taur | tesil uod It Wos .
. £s) Whel boend M Chaipy J
AROD2 C2004 2 Cobla 48lna. whde x 0.0351ns, 1202-1203 20 | 1432871 0y 43385 2345 s 52 (5) J558.% 155 ox oK
10 ) 38975 370 84855 37 15] |58.& 14i]ox oX
-—
Matesfial Inapected ond tested 1o a91M A240] stno coliarms 1o
HAVERIAL TESVED VO ASYM AZAD CONFORMS TO LATEST Il\TlSlﬂl! OoF latedi revisfons $§ ASTH ALRO Jand ASHE 5A2f078A480
ASTH ALBOZASHE $A24074B0 {Wimg $q. = 15, 0iPE1)
Acssonsbie steps were taken to ensura that the msteial wis not Ressthuble wieps fere toaken bty ensure that|the mas drint was!not
-contaminated with metallic mercury or mercury compands b} contalnated with|motalllc medeury or merclry compuds.
Aventin Shallleid. folugdion annaated|by heating 4o 1900 deg Flmin. ex eprt J2THL WTH
CIN/mm g » 145,04 P31) |,y 12000 deg 1 min.}
L : _ *NO VELD REPAINY .
oeREEIY TR nNEF201307T,0703 - M TEST 1P NSTHR2 TPFIF PRACTICETE SXTTST ACTORT -
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Pig.-1
MASS SPECTROMETER TEST REPORT

\ 0:‘%405; Zf1- o>

CUSTCMER: Process Systems International, Inc.

Sales Order No.: 70904 Item: /77 Drawing No.: S£ZF,¢2

Equipment :DuPont 120 SSA Leak Standard. Sn. 1051

Test Procedure per ASTM E-498 Test Area: Bellows and weld ends
PSI Paxt No.:

sn. Leak Rate - Std. cm’ /s. Time Date Inspector

e

oo+ /xXr0 -7 /2o /2-5‘-*&4:2;&:@ .
|

"'The above referenced expansion joint has passed the mass spectrometer leak
test to the regquired sensitivity.

- Material HTH ]I

Bellows Tagged weld and Untagged

Ao

Sp*.
x

Level II Date /2-¥FPk

Inspecter




PROCESS SYSTEMS INTERNATIONAL, INC.

20 Walkup Drive, Westhorough, MA 01581

caLFornia nstrrute of TEcnorocy -~ LIGO PROJECT

MASSACHUSETTS INSTITUTE OF TECHNOLOGY

CERTIFICATE OF CONFORMANCE

CUSTOMER.: The LIGO Project
California Institute of Technology
Mail Stop 18-34
Pasadena, CA 91125

DATE: 11/19/97

CONTRACT ORDER NUMBER: PC 175730

PSI JOB NUMBER: V59049

DRAWING NUMBER(S): V049 4 128

TAG NUMBER: WHAM 6

SERIAL NUMBER: 02

ITEM: Refer to attached Material Tracer Record

APPLICABLE SPECIFICATION(S):

SA-240 A-500

SA-193 B7

SA-194 2H

F-436

PSI certifies that the items furnished in this shipment have been manufactured from the materials and in
accordance with the process test and acceptance criteria requirements specified within the drawing(s)
and/or specification(s) listed above. All inspection records and test results are on file with PSI and are

available for examination.

( 51 Qég, 0 %Q J1-19-17

Gene Senecal
Quality Assurance Engineer

F:AHV\LIGO\CORRESPO\SENECAL.COC-FORM




Part Number WHAM 6 S/N

Material Tracer Record

02

Page 2

item #

Qty

UM

Part code

Description

CofC MIC#
CMTR

EA

V049M306 3

FLANGE SST304L COFC CONFLAT
NON-ROTATABLE 4-1/2 OD BLANK

CofC

10

EA

V049M760 3

GASKET OFHC COP COFC 4-1/20D
CONFLAT FLANGE (PKG QTY 10) PER
SPEC V049-2-037/T4

CofC

11

16

EA

V049M776

BOLT SST 18-8 HEX HD 5/16-18 X 2-
114 LG

CofC

14

EA

V0494142P2 3

FLANGE SST304L COFC CONFLAT
REDUCING PER DETAIL B DWG V049-
4-142 WITH 4 1/2X 2 1/2 CONFLAT
BORE AND TAPPED HOLES WITH 4
1/2X2 1/2 CONFLAT BLANK GASKET
AND HARDWARE

CofC

15

EA

202549 3

FLANGE SST304L COFC CONFLAT 12
OD BLANK NON ROT. .332 DIA THRU
HOLES 32 PLACES EQ. SP. ON A
11.181 DIA. B.C.

CofC

16

10

EA

202667 3

FLANGE SST304L COFC CONFLAT
BLANK 10 OD NON ROT. .332 DIA
THRU 24 HOLES EQ. SP. ON A 9.128
DIA B.C.

CofC

18

EA

V049M142 3

FLANGE SST304L COFC CONFLAT
BLANK 14 OD NON ROT. .390 DIA
THRU HOLE 30 PLACES EQ SPACED
ON A 9.128 DIAB.C.

CofC

21

202670 3

GASKET COP OFHC COFC CONFLAT
16-1/2 OD FLANGE

CofC

22

EA

202652 3

GASKET COP OFHC COFC CONFLAT
12 OD FLANGE

CofC

23

10

EA

2026713

GASKET COP OFHC COFC CONFLAT
10 OD FLANGE

CofC

96:REB:V(49-PL-201




Material Tracer Record

Part Number WHAM 6 S/N 02 Page 3
25| 156/[EA |V049M780 BOLT SST 18-8 HEX HD 3/8 -16 X3 LG CofC
27| 500{EA |V049M777 BOLT SST 18-8 HEX HD 5/16 -18 X2- CofC

1/2 LG.
28] 2|EA [V049MO0O19 O'RING VITON A500 BAKED .275 NOM CofC
X 265.125 LG VULCANIZED
29| 2|[EA |V049M018 O'RING VITON A500 BAKED .275 NOM CofC
X 274.375 LG VULCANIZED
30| 4iEA |V049M144 3 GASKET COP OFHC COFC CONFLAT CofC
CofC 14 OD FLANGE
31 1|[EA |V048M023 O'RING VITON A500 BAKED .275 NOM CofC
X 181-1/4 LG VULCANIZED
32| 1|EA |V049MO022 O'RING VITON A500 BAKED .275 NOM CofC
X 200-5/8 LG VULCANIZED
33| 140|EA |202678 3 BOLT STL SA193 B7 COFC HEX HD CofC
7/8-9 UNC X 4 LG ZINC PLATED .0002
MIN THK.CLEAR CHROMATE
34| 140|[EA |202679 3 NUT STL SA194 2H COFC HEX HD 7/8- CofC
9 UNC ZINC PLATED .0002 MIN THK
CLEAR CHROMATE
35! 280lEA  [202581 3 WASHER STL ASTM F436 COFC 1-3/4 CofC
ODX15/16 IDX1/4 THK ELECTROLESS
NICKEL PLATED
36| 156|[EA [V049M783 NUT SILICON BRZ HEX 3/8 -16 CofC
37| 72|EA |V045M786 WASHER SST 18-8 FLAT 3/8 CofC
38| 630 EIA V04SM782 NUT SILICON BRZ HEX 5/16 -18 CofC
38| #HH#EA |V049M785 WASHER SST 18-8 FLAT 5/16 CofC
40| 256jEA |V049M1011 WASHER SST 18-8 3/8 IDX5/8 OD CofC
X.062 THK
11 20|FT |V048M4521 TUBE A269 304L CMTR 1-1/20D X CofC
.065 WT PER SPEC V049-2-037/T4
2| 4EA V049M551 3 TEE SST304L CofC BTWLD 1- CofC
1/20DX.065 WT PER SPEC C049-2-
037/T4
3| 1|EA |V049M502 3 ELBOW SST304L 90DEG 1-1/20DX CofC

065WT BTWLD COFC PER SPEC

V049-2-037/T4

96:REB:V(49-PL-201




Material Tracer Record

- Part Number WHAM 6 SN 02 Page 4
4, 3|[EA |V0489ME02 3 REDUCER SST304L COFC CONC CofC
BTWLD 1-1/2 ODX 3/4 ODX.065 WT
PER SPEC V049-2-037/T4
5| 4/EA |V048MB05 3 ELBOW SST304L 90DEG 3/40DX.035 CofC
WT BTWLD COFC PER SPEC V049-2-
037/T4
6] 3|FT [V049M454 1 TUBE A269 304L CMTR 3/4 OD X .085 CofC
WT PER SPEC V049-2-037/T4
a9l 2EA [V049M3053 FLANGE SST304L COFC CONFLAT CofC
NON-ROTATABLE 4-1/2 0D X 1-1/2 1D
32| 1|EA |V0494129 HAM ANNULUS FLEX HOSE CofC
34| 2|EA (V0494021 84-1/4 1.D. FLANGE GROOVED (HAM) A 661
A 652
35| 1|EA [V0494031 60-1/2 1.D. FLANGE GROOVED WITH A 899
SLOTS (HAM)
36| 1|EA |V0404032 60-1/2 1.D. FLANGE FLAT FACED A 566
(HAM)
i 37| 1iEA |V0494053 60.5 HAM METAL BELLOWS PER CofC
SPEC V0492017
38| 20|FT [V049M890 1 BAR SST304L SA479 CMTR FL 1/2 X2 CofC
39| 1|EA [V0494040 HAM BELLOWS TIE-ROD ASSY CofC
45 1|EA |V048ME01 3 REDUCER SST304L COFC CONC CofC
BTWLD 1 ODX 3/4 ODX.065 WT PER
SPEC V049-2-037/T4
46, 1EA [V049M501 3 ELBOW SST304L S0DEG 1 ODX.065 CofC
WT BTWLD COFC PER SPEC V049-2-
037/T4
47| 0.5|FT |V049M451 1 TUBE A269 304L CMTR 1 ODX .065 CofC
WT PER SPEC V049-2-037/T4
49; 1lEA V0494123 HAM 75 L/S ION PUMP SUPPORT CofC
; 501 1|EA [V0494206 HAM ANNULUS TUBE SUPPORT CofC
11 1EA |V048M1321 HEAD SST304L SA240 CMTR ASME A 360
FLGD & DISHED 84.25 1D .344 MIN THK A973
(3/8 NOM. THK) 85 DISH RAD 5.25
INSIDE CORNER RAD WITH 2 S.F.
APPROX OVERALL HEIGHT 16.66

96:REB:Y049-PL-201




Material Tracer Record

Part Number WHAM 6 S/N 02 Page §
2| 1EA |V049M1361 FLANGE SST F304L SA182 CMTR A 662
FORGED BLANK ASME CODE 1992 A 929

EDITION THRU 1984 ADDENDA
MACHINE TO 1-3/8 +.06 THK 92.25 +.06
OD X 83.75-.06 ID FINISH 250/500 PER
SPEC V0492040

3| 5|EA |V049M220 1 FLANGE SST304L CMTR HALF CofC
NIPPLE CONFLAT NON ROT. 10 0D X
8 OD TUBE X ¥4 WT 3-1/8 OVER ALL
HEIGHT .332 DIA 24 HOLES EQ. SP.
ON A 9.128 DIA.B.C.

4'  4FT |C387904-F3 |BAR SA479 TP304 CofC FL .250X0.75 CofC

1| 1|[EA |V0494009 HAM TEST/BAKE ASSY (WITH A4 CofC
COVER)

51 1|EA |V0484059G4 | SHIPPING COVER ASSY 60 WITH CofC
FILTER

4 1|EA |202667 3 . | FLANGE SST304L COFC CONFLAT CofC

T BLANK 10 OD NON ROT. .332 DIA
R THRU 24 HOLES EQ. SP. ON A 9.128

DIAB.C.

5 1|EA |2026713 GASKET COP OFHC COFC CONFLAT CofC
10 OD FLANGE

6| 24EA |V049MT777 BOLT SST 18-8 HEX HD 5/16 -18 X2- CofC
1/2 LG.

71 24|EA |V049M782 NUT SILICON BRZ HEX 5/16 -18 CofC

8| 48|EA |V049M785 WASHER SST 18-8 FLAT 5/16 CofC

3] 1|EA |V0494128P3 14| SHELL SST GR304/304L SA240 CMTR A 379
MAKE FROM V049P7815 14 CMTR
ROLLTO 84.251D X 76 LG PER SPEC
V0492136 AND DWG.V0494128

11| 1|EA [V0494128P11 | SHELL SST GR304/304L SA240 CMTR A 430
14 MAKE FROM V049P7817 14 CMTR
ROLL TO 60.50 ID X 62 LG BEVEL
INSIDE LONG SEAM 25 DEG EACH
END WITH .045 LAND SQUARE ENDS
12| 4/EA |V049M322 3 FLANGE SST304L COFC HALF CofC
NIPPLE CONFLAT NON ROT. 14 OD X
12 ODTUBEX.120WT 30 OVERALL
HEIGHT .390 DIA THRU 30 HOLES EQ.
SP. ON A 12.810 DIA B.C.

96:REB:V049-PL-201




Part Number WHAM 6

Material Tracer Record

SN 02

Page 6

13

16

FT

V049M876 1

BAR SST 304/304L. SA240 CMTR FL
375X3

CofC

14

EA

V049M309 3

FLANGE SST304L COFC HALF
NIPPLE CONFLAT NON ROT. 16-1/2
ODX14 OD TUBEX.120WT 5 OVERALL
HEIGHT .390 DIA THRU 36 HOLES
EQ.SP. ON A 15.310 DIA B.C.

CofC

15

EA

V049M311 3

FLANGE SST304L COFC HALF
NIPPLE CONFLAT NON ROT. 12 OD X
10 OD TUBEX.120WT 5 OVERALL
HEIGHT .332 DIA THRU 32 HOLES EQ.
SP.ONA11.181 DIAB.C.

CofC

38

EA

V0494128P38 1

LIFTING LUG/STIFFENER PER DWG
V0494128 DETAIL 5

CofC

39

20

FT

V049M215 1

PLATE SST304/304L SA240 CMTR
.75X6.50 PER V0492041

CofC

48

EA

V049M870 14

PLATE SST304/304L SA240 CMTR
.500 X9 X12

CofC

EA

V049M002 1

HEAD SST304L SA240 CMTR ASME
FLGD & DISHED 60.5 ID .22 MIN. THK.
(1/4 NOM. THK) 60-1/2 DISH RAD 3-3/4
INSIDE CORNER RADIUS WITH 2 S.F.
APPROX OVERALL HEIGHT 12.56
COLD FORMED-DIP PICKLED

A 789

EA

V049M135 1

FLANGE SST F304L SA182 CMTR
FORGED BLANK ASME CODE 1892
EDITION THRU 1994 ADDENDA
MACHINE TO 1-5/8 +.06 THK 68-1/2+.06
OD X 60.0 -.06 ID FINISH 250/500 PER
SPEC V04382040

AT62

EA

V049M220 1

FLANGE SST304L CMTR HALF
NIPPLE CONFLAT NON ROT. 10 OD X
8 OD TUBE X 1/4 WT 3-1/8 OVER ALL
HEIGHT .332 DIA 24 HOLES EQ. SP.
ON A 9.128 DIA. B.C.

CofC

FT

C387904-F 3

BAR 5A4739 TP304 CofC FL .250X0.75

CofC

96:REB:V(Q49-PL-201




i Yg Allegheny Ludlum

a- /1084

PSI MIC NO. A360

_~——
Ty

- ., Jassop Piate Products Division . W
— Poge 1 o
n,-r‘*J 500 Green Ehreet CERTIFIER MATERIAL TEST REFORT -
Hashington, FPennsylvania 153301~ = ’
#illto? Skipto!
PLATE PROU DIV / A-L PLATE PROD DIV / A-L
1201 VALLEY RDAR 1201 VALLEY ROAD
COATESVILLE P . COATESVILLE PA& HELEN M. OQ‘CONNDR
19320 19320 fBuality Assurance Representa
Hewo Mo!llZ147-00 Our Order no! DF&349530
Your Order HoiQ001
Dute: 04/12/94
DAL CERT
JESSOF T Anal. STAINLESS  HRAP
ASTH A240-940} ASHE SA-240-A933 ARG 3511F;
(WATVE CLM)}
H Siip Lot No Size Pcs  Weight
(270?93 31804 A #3750 % R4.0000 x 235.0000 1 2584 From slip 13025 GV STOCK
Heat ¢/ m/s e/ s/ MV/NQ/!E//M 0 U N
770794 018 1.79 0 028 L0004 20 8.72 13.47 v 29 w13 32 +092
Yield Tensile Red, of Grain
5lip Gauge St.rength Strengith Elong #Area Hardness Kend Corrosion  Size
254604 « 3750 oK oK

I7.3 K8l 84.3 KSI &1,
> g s

|/ TERTAL WAS NOT WELDED

EXCEFT AS OTHERWISE NNTED,

76.9, B78-80
7’

PROCESS SYSTEMS INT'L., INC.

vi this report and it complies
Y

Edition,___ 44 _Addend

€
B c;ﬁéggygjg' “_DQEZEEEéﬂL

-7

’
J
-~

W

THIS MATERIAL WAS BEEN MANUFALTUREDR ANI TESTED IN ACCORDANCE

WITH THE LISTED SFECIFICATIONS AND RESULTS CONFORM 70 THE SPECIFICATION AND ORDER RERUIREMENTS.
THE AgUVE 1HFORMATION HAS KEEN REPRODUCEL FROM THE ORIGINAL CERTIFLED MATERIAL TEST REPORT.,




r—

PSI MIC NO. A430

Avesia Avesta Sheffield East, Inc.
Shefiei Mertificate of Analysis and Test
OUR ORDER 84643 - 04 HEAT & PIECE 39734-7B 8/06/96
SOLD TO: PROCESS SYSTEMS INTERNATIONAL SHIF TO: PROCESS SYSTEMS INTERNATIONAL
20 WALXUP DRIVE 20 WALKUP DRIVE
WESTBOROUGEH MA 01581 WESTBORO MA 01581
737001-01
_______ -—- YOUR ORDER & DATE -
555-477 v 6§/17/96
- ITEM DESCRIPTION
Ear & PIECE 39734 - 7B PRC.’CESS SYSTEMS INT'L., INC,
WETGHT 1827 Revi ihis report and it complies
S o wi o8- 240 Gr.Joql 37
FINISH __Edition, Addenda
GRADE 304n.  / 30462 167 Ygg-ggg403 / UNS-S30400 25 _E 2% Addend
DIMENSIONS 500 X . X . EXACT _
o - v T 5% Dateg-'3-#£
— — - - -——  SPECIFICATIONS ==
V049-2-041 REVO WITH EXCEPTS ASTM A240-95B, ASME SA240.95 =
{' TM A480-94B, ASME SA4B0~85 NO GRIP MARKS-NQ WELD REPAIR
COUPONS REQUIRED
ASTM A262-93 PRAC A ASTM A262~393 PRAC E

PLATES & TEST PCS SOLUTION ANNEALED @ 1950 DEGREES FARENHEIT MINIMUM.
THEN WATER COOLED OR RAPIDLY COOLED BY AIR

FREE OF MERCURY CONTAMINATION

HOT ROLLED, ANNEALED & PICKLED  (HRAP)/

~— - MECEANICAL & OTHER TESTS
/HARDNESS RB 87
GRATIN SIZE 5
YIELD STRENGTH (PSI) 42400
¥ TENSILE STRENGTH (PSI) 64000
BEND OR
INTERGRANULAR CORROSION OK
LONGATION % IN 2" 58.0
REDUCTION OF AREA §% 68.0
— CHEMICAL COMPOSITION - --
/ CARBON (c) .015
/MANGANESE  (MN) 1.50
VPHOSPHORUS (P ) .029
V'SULFUR (s ) .001
YSILICON (SI) .39
Y CHROMIUM (CR) 18.51
NICKEL (NI) B.58
COBALT {CO) .11
COPPER { .45
OLY MO} .40
NITROGEN (N ) .06

KNOWINGLY & WILLFULLY FALSIFYING OR CONCEALING A MATERIAL FACT ON THIS FORM,
OR MAKING FALSE, FICTITIOUS OR FRAUDULENT STATEMENTS OR REPRESENTATIONS
HEREIN COULD CONSTITUTE A FELONY PUNISHABLE UNDER FEDERAL STATUTES.

J. BONGARDT, LAB MANAGER

P.Q. BOX 1975
Baltimors, Maryland 21203

TRIARYG (10 72890




psl mic NO. A37S

gﬁ;m;g Avesta Sheffield Plate Inc.
EFE PR o e .

(ertificate of Qnalgﬁw and Tests
QUR ORDER 83458 = 01 HEAT & PIECE 46235-1Aa 7/25/98

SOLD TO: PROCESS SYSTEMS INTERNATIONAL SHIP TO: PROCESS SYSTEMS INTERNATIONAL

20 WALXKUP DRIVE 20 WALKUP DRIVE
WESTBOROUGH MA 01581 WESTBORQ MA 01581
737001-01

- YOUR ORDER & DATE

555378 5/03/96
- ——— ITEM DESCRIPTION -

HEAT & PIECE 46235 - 1a
WEIGHT 3094

FINISH 1

GRADE 304L / 304 UNS-S30403 / UNS-S30400
DIMENSIONS 500 X 76.125 X 270.188 EXACT

__________ e m———m—wm——————— SPECIFICATIONS

v049-2-041 REV0 WITE EXCEPTS NG WELD REPAIR ON MATERTAL
ASTM A240-95B, ASME SA240-35 ASTM A480-94B, ASME SA480-95
HO GRIP MARKS-NO WELD REPAIR MFG IN NEW CASTLE, IN, USA
COUPONS REQUIRED

ASTM A262-93 PRAC A ASTM A262-93 PRAC E

PLATES & TEST PCS SOLUTION ANNEALED € 1950 DEGREES FARENBEEIT MINIMUM.
THEN WATER COOLED OR RAPIDLY COOLED BY AIR

FREE OF MERCURY CONTAMINATION

HOT ROLLED, ANNEALED & PICRLED {HRATY)

———— MECHANICAL & OTEER TESTS

HARDNESS RB 78

YIELD STRENWGTH (PSI) 416754

TENSILE STRENGTH (PSI) 845947

BEND OK

INTERGRANULAR CORROSION oK

ELONGATION % IN 2" 56.1

REDUCTION OF AREA % §7.1

—_— ~=——— CHEMICAL COMPOSITION

CARBON (c) .015;'

MANGANESE MN 1.49

PHOSPHORUS Ep 3 L0337 PROCESS SYSTEMS INT'L., INC
SULFUR (s ) 003 v viewed this report and it comoli ’
SILICON (ST) .41 willr§A/sB: plies
A ¥ “Fiiion, Q7> A
COBALT (CO) . 10 . denda
COPPER (cu . ’

MOLY (no; .46 £ DateZ-Z-% _
NITROGEN (¥ ) .05

KNOWINGLY & WILLFULLY FALSIFYING OR CONCEALING A MATERIAL FACT ON THIS FORM,
OR MAKING FALSE, FICTITIOUS OR FRAUDULENT STATEMENTS OR REPRESENTATIONS
HEREIN COULD CONSTITUTE A FELONY PUNISHABLE UNDER FEDERAL STATUTES.

A. L. TRISSLER, LAB TESTING MANAGER

Avesta Sheftield Plate Inc.
P.Q 3ox 370
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T T 24B4810 . METALLURGICA.OTCERTIFTICATTON PAGE -
FOR: PROCESS SYS INT MA PCH SHIPPED: 4

@ S-I-MRD SrEEL CUSTOMER ORUDER- NUMBER HOSA92 04 DUR ORDER NO :"'13"«._’6‘.?},60;

TR arne Tprwgyy INrmware y

- AT
i BER

PR

T eAVe

FORS
R IO S " REPDRT DATE: 11/01/94 SHIPLIST NO: 58708 . -
PSI Mic NO, A929 . ..

RTNG ," ' YOAoMLas~1

MACHINE 250/500 MICRD TO SIZES SHOWN: $2.25% 0D +,04 X 83, st IR -, 06 X 1,475 WD -, 06
SPECIFICATION: ASHE SA102 GRADE F304L IN ACCURDANCE WITH PROCESS SYSTEMS SPEC,

ALGAD 20040 REV & :

- o EMS INT'L., INC.
PROCESS SYSTEMS INTERNATIONAL, INC. EgﬁﬁﬁiﬁﬁﬁﬁLonam,ncanﬁfi_
D0 UALKUP DRIVE | | %&{t VT
. . ition, p———"_Adden
.;L...TFH:I?OUFH Mﬁ 015“1 R
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TYPE OF HEAT TREATMENT: SOLUTION TREATED AND QUENCHED
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$ T _ ’ |
FOR: PROCESS SYS LNT rin PCS SHYPPED: U
@ STANQAR]D STEEL CUSTOMER ORDER NUMBER  $5%492 04 OUR ORDER NO HJ32871504
 Divsion of FREEDOM FORGE Corporstion REPORT DATE: 08/28/%% " SHIPLIBT NO: 585051
5 RING VO&7HLgé- L o - ,
1] HACHINE 250/500 MICRO 0 SL1ZES SHOWN: 92,25" 0h +.0& X 632,73 ru ST S W r £ U O
D SPEEIFgchénIQ&UA?ﬁc Eal82 GRADE F304L [# ACCD RBANCE GITH FROCESS STEVERG SITL.,
] 4 o 4 ~
g Avo4Y ) " PSI MIC NO. AB62
T
(o
U PROCESS SYSTEMS INTERMATION&L, INC, . PROCESS SYSTEMS INT'L., INC.
8 : Reviewed this report and it complies
5 20 WALKUP ORIVE with%SB— !Eﬂ Gr., 2a¢L
H urssrgurmuw MA 01581 : dition, e __Addenda
E ATTENTION:
R et e e e e R - 44 ¥ - V7 71 Dated-iéfe .

GHEHICﬁL ANhLYSIS

N B O B i St et
09279 / / / _/ / / N
.031 .48 L0333 1.72 ,00%2 11.72 10.82 0550
ToTThmTTTTTTe T S HEECHANICAL PROP&E?IEE"'““ ' -
TTTTTTY T "TEN Yru_u 8T I M P.AC YT D A T_A
—EAT \ SERYAL JEMP|TEN! TENBILE | UTS | (KSI) XRED TERPTET, | % I‘l‘:ﬁ' GRN
_Mper | NOMBER |BRINELL| (F) |BAN| LOCATION |(KSI)|.20kdFsT ELDNG AREA| LocATION | (F) LS IsiiRt ExPlSzE
309279 4628564 +75 P ROLONG 74,5 37, 61.0 B1.
509279 6R2B5SE AbbL S
5092279 &£55856C
309279 662856D
309379 4G2B57A .
309579 6G2R5TE
509579 6G2857C
309377 6638570

e = T W e TE Tt Y T WY Y T ey Y S i okt i $vr? v P SN i S T8 YT Tt ey S et Py [P Y W Y P PE BT MRS S Maw S i i e it AN N W A i Ty me= P = e ey v N P (e g e e | S R RS w S T AW A e v M T AW Ty v i S TER PR AR T v M s as ot e kb e

TYPE 'OF HEAT TREATMENT!: GOLUTION TREATED AHD QUENCHED
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M-. PROCESS SY8 INY MA 77'{ PCS SHIPPED: - 30
CUSTONER ORDER NUMBER 555492 ’ 04 OUR lJlmEl NO ‘32620501

—REPORT-DATET OV7IS79S BRIPLIBEY Nt _ 32855

P8l MIc No, AT62

'.
B RING UU49§135- -
HACHINE 230/500 MICRO TO SIZLCE SHOUN: &8.5° OD +.06 X 60,04 ID .06 X 1.62% LY
ﬁ - BPECIFICATION: aSHE SA182 GRADE F304L IN ACCORDANGE WITH PoocEns §obrind&38c
c (*) +.08
¥
§ PROCESS SYSTEAS INTCRNATIONAL. INC.
T 20 UALKUP DRIVE
H UESTPOROUGH HA 01581
£ ATTENTION?
T CHEMICAL ANALYSIS T L i
HEAT NO.1 € | 8T | P | M I 5 1 NIl cR| Ha )| v | AL | TI | I S ) |
509279 .
cogzne ‘031 48 033 1.78 .002 11.72 1a.fi/ .0530
i N
031 .45“'.0320’1.72V’.001“11.4a 18.55 . 0500
- -  MECHANICAL PROPERTIES - I
5 ' TEN vxenn sr I_M_P n c r
HEAT | -sErraL | l EHP'TEN' TENSILE I uTS ' Ty ' I EnI “txfl
NURBER I NUHBER lorineL] ¢ |orn| LocAtion kst | . $05atsy ELONB arEal Location T (F) Tfnslsnnl EXP | Seb
809279 4028444 +75 PROLONG 74. . ) .0
.909279 4638448 :i/ 319 é1.g061
309279 4G3044C
ggg 4828440 | , . PROCESS SYSTEMS INT'L., INC. |
- 144 68232 i€ . ) R this re and Gi:- complies |
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TEST CERTIFICATE P LEND: 069703
wgﬂmﬂ CUSTOMER PO 731599950306 "oate :;;:1%?6

ﬁ DESCRIPTION: MILL ORDER NO: 1 5S9Z2-00X
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: Quality Assurance Laboralor
WE HEREBY CERTIFY THE ABOVE INFORMATION IS CORRECT: Coatesville, PA 19320 y

SUPERVISOR “TEST REFORIING, ¥
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o " Bumbam, M I7009 METALLUR B Ica,. CERTIFICATION -queu‘ -
TIT-M8-4514 )
= FORt PROCESS 8YS INT A _ PCS SHIPPI 4 s
4 Jf /STANBARD STEEL Lyaranch oRoee NumpER  S58472 03 0k oRDER WO LSagentdlE
Amummc«m .-; RE’PDRT brTEs 03/28/,%: ! : ' SHII?LIST MO 6373 ,
" 2 o "'i‘ ; ; Pl f P 4 -;' psi MiG NO. AB52 "
0 3 MI 9 I‘ u " . 2 Ot T . ..
D §¥Ec§??gﬁ?oﬁﬁ Rsa 5 AD[ r‘ IM ﬁCPGRBﬁNFEtUTTH, Rﬂ SS EYSTEMS SPEC, vy
o 9-2-040 REV & . \ R o
[ ,1’ Y o N ; i . ; -
(L N ". i {
. ) *.’! . _I:l B , "
C ] . Yoo H } PROCESSS \ -
g m*m.‘g S TE TERNATINNAL, INC. ! YSTEMS INT'L., INC. :
G 35 Sf’s ¢ I _5" : 4 Reviewed this report and lt complies
g; 20 lJHQKUP DRIVEY, with 88-_ /Gt '3
M < ursfpggm . ‘ r } ) ;31 F Edmo“»....._gﬁddanda
€ ATTENTIO T ]
————.-----,-.___----......._....._.:.‘f _______ L ........ A ean e e e A ot T b e e 1 g -.." e b s i s B e oM
o i - : CHEMICAL ANALYSIS _ e L
=T NO.| €yl SI * e MN | S 1. NI | CR | WOl T S 0 e S
s0c 200 L N T, a f . b
= l/ / v / / N .
081 .45 .032 1,72 .001 11.48 1B.55 | L0500
3 _
e T ‘""""'""EEEEEEEF&E FROPERTIES TR T T
{01 TEN | ) YIELD ST ' CI_M_P_A gl DA T A 1
~4EAT I SERIAL I é I TEHPl EJI TENSILE l uts l (KST X Ix "D‘ T HPT? l % “EKTIBRN‘
SHBER | NUMBER IBRINELL| (F) IBHN| LOCATION [(KS1) ozurvr ELONG | AREA anarrun (Fr |LBES SHRI EXP|5Ze
309200 4627494 ] ' 79 PROLONG 745 - 8.5 5 79 S
S0P280 SG2749K
309580 33749C v ’//
09380 6627490
205380 46373064 |
309280 662750k -
=09 80 GG2750C . !
Z059080 6627500 &9
05200 &G27S1E
07280 &463751C
09280 4627510 _
e e e o i o s =
i

4
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R 7172484011

© FOR1  PROCESS 0YS INT Ma PCS SHIPPED: -5
‘y'. ‘D SIAN%R;D STEEL CUSTOMER ORDER NUMBER LS5472 02 QUR ORDER NO 4325206502
A Diision of FREEDOM FOVGE Corporation REPORT DATE: GR/0&/94% ' SHIPLIST NO: bé)"“'«‘
P [ ]
R RING VR49M243 1 .
0 MACHINE 250,500 MICRD T0 SIZES SHOWN: &48,50° 0D +,06 X 40.G" ID -.06 X 1,250% W +.06
n SPECIFICATION: ASME SA182 GRADE F304L X ACCORDANCE WITH PROCESS SYSICHS SFELR,
U AUOAD- 2040 REV &
% PsI MIC NO. AS566

. STEMS INT'L.., INC.

i PROCESS SYSTEMS INTERNATIONAL, INC. R 1 toport and I Gornplics

T 20 WalLkKUP DRIVE with §Ay98=_y K2 _ Gr.

o ) dition, _s—————"Addenda

H WESTBUROUGH MA 01581

R ATTENTION: By&@é Date 9-{! -?é
ToTTTTTTTTTr T e MEFiEﬁfEEF%ﬁKE%E ********** T | T
AT NO.l € sT_| P | "“ i | NI I S T e e
209280 |f
= l/ l/ |/ / ‘/— N

031 .45 .032 1.72 .001 11.48 1B.S5 L0500
MECH#\NICAL PROPERTIES ' ) B
TEN YIELD ST I_M_P. A r: T

—HEAT | SERIAL TEMP | Ten| TeEnsILE | uTts | (KSD % [XRED ‘|' Tl—’ l | GRN
JMBER | NUMBER |BRINELLI (F) {BHN| LOCATION |cKsT)|.20%0FsT|ecOnGlaREA] LocaTIon | (F)  |LRS|shR pr 52E
509280 4627450 175 PROLONG 74.5 34, 44.0 79.
=05280 6G2743A -
S09200 6627430 v 7
509260 663743C
209380 6637430
=09280 6G2743E
509280 6627444
509280 462744
509580 462744C
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' T 7172484901

FOR: PROCESS SYS LT Ma PCES SHIPPRED: U
(Jf) STANRWRD STEEL  cusromer omoes wumser  sssse 54 UR ORDER NO 552691504

A Divson of FREEDOM FORGE Coaporation REPORT DATE: 08/28/94 ' SHIPLIST NO: Ss0sl
P . ||(' [y f.-l
§ RING N 2507500 MICRO TO SLZES SHOUN: 92,.25° 0D .04 ’::ﬁ’%""’m 06 X 1,37S" UL L 06 |
i CPECTFTCATION: ASME SAL1B2 GRADE F364L [N ACCORDANCLE Dt AR Eed STYSTENG BIEC
g AVO4AS 2- 4G REV & psl MIC NO. A661
T .
!
i
i
C _— . o PROCESS SYSTEMS INT'L., INC, ‘
(54 o B - o - i N Y .
u PROCESS SYSTEMS INTERMATTOMAL, INC Rovle 1his report and ft Cormpiies :
5 20 WALKUP UREIVE with 'Eft?& Gr,.Fa¥L. :
H WESTROROUG) MaA 01501 0N, —eee—"Addend
& TTE ‘ Byﬁ&é@gﬁ DatePé-26 ;
I cm—:nmm. Anaubls __ | |
I?Fw |_c i sr| P S I NL I CR MBIV AL toTD | )
A A A S e " _.
L0311 .48 .033 1.78  .002 11.72 168,82 L0550 '
i MEEEHANIE:AL-PRnPERhc?' o
TTTTTTYTTTTTTTUTTTTTT VU ten n 1 YIELD ST "H_P_ACT A '
BEAT | SERIAL | | TEHPITENI TENSILE l urTs (KSI) l l Enl 'l‘TEFiP T. % 1_E'§TIGRNl
sHBER | NUMBER [|BRINELL| (Fy |8HN| LOCATION | (KSD)|.20%0FsTlELONGIAREA| Location | «F) |Leélsir] ExplszE
509279 4G2056n AbEl | 475 PROLONG 74.5 37,0 41.0 m‘}/
209279 &G3D5&B ~ !
209379 4628540 v’ v 4 |
$09279 4620540 ;
$09279 66208574 .
09279 &4G2057B .
$09279 4G3057C
S09277 6G2857D _ B .

TYPE ‘OF HEAT TREATHENT: SALUTION TREATLD AND RUENCHED
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A TEST C;Ni"\TIFICATE PAGE NO. Jt OF Ot

FILENG: A860-01+0
m CUSTOMER PO F P41~ DATE: DT T28/)9%

SELCNPTION : -"l.LMH“& 22395-00)
e & SLAENEIRAN CPL N i
SOLD X L,
TPINTITYY THMIRTYITES, (N". YRINITY INDUSYRIES, INC. TRINITY INDUSTRIFS-CUST sTCNU™
Fole 20X 41192 Palle BOX H1192 P=0s DJOX 41192
AYTNI JAMES WITHROW PSI MIC NO, A973
CINCINNATY ™ 45261 CINC INNATE - OH 45241 CINCTNNATY T4 552&1
T WaTUMAL i MW Samur ATIRPED AND HEATED W ACKORBAREE WY PURCHa ST OADDR ALOEAWINTS AN 3o ECHIC AT

ASTM R240 YR 94A TYPE-304L
ASTH RLE7=2X-YNRL e QQS=7550" CONfNa A-304L,

ASTHN A200-30&Ly ASME SAZMN0—304) ¢
AMS S5119 MIL-S5-S05%

MELT SLAE | CHEMICAL ANALYSIS

FRACTICE

Y1149 7xcal ¢ MN Pl s e | st ! wmi {eh Mo v n B N
v 1 v I v | '
vilaeg +N2F 1=-7%.028 |06 23 254 | 8.5018.2 w3s «084C -
PROD ANALYS TS| =02F LeT9025 [+005 | +27 .55 | 8.318.03 .39 =0790|
.

HARPY WV IMPACTS » 3 P
YLD} YENS

EL MILS L ATERAL BEND TESYT — LOC/BIR BX -~ PASS
"™ leest|x rond 2 ™ RA | TVPE| TEME EXPANSION T SHEAR  lueINELL - 1To TESY  LOY
mX S1¢ 5f'}’ £2.0 lcaanosma A2862F SATISEACTORY

PRQCESS SYSTEMS INT'L,, INC.
Reviewer this report and it com

. ies
with©SA/SB. 290  Gr.7a '?hqi.-

Edition,_______~ Addenda

BY Q-Llofasnly” _ Dateth 193 |

INFORMATI|ION

HEAT TREAT CYCLES - MATL QR TESTS - DEG BgY]
MIELEHT PER PYIECE = 211t LAS. 960 KG.

WIERCURY NR MEACUIY COMPNUNDS ARE NNT USER IN YYE

MARUEACTURE OF LUKENS S JHASHINGTONTS PRONIC TS,

=% CORROSTION YESY 2EA ASTM A262 PRACTICE A £ E. =22

EFART NO. 2-12121 ' ‘

B/t 237215 CUSTONER?S YRICC _ 3 HEAT TREAT CYCLES TESTS GALY - L
RASIZE = « ITSONNDN X 965 0000"WOR. X 192.0000%ACY X -WET- =:i98% :

®VE HEREBY CERTIFY THE ABOVE INFORMATION iS CORRECT: Quakity Assurance Laboratory =

N MOY 2T M Coatesville, PA 15320
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FURI PROCESS 8YS INT Mna
srmo STEEL -

CUBTOHER ORDER NUMBER

w B KO s &

a
555492 j’f’g

o s A W

04 OUR DROER ND 432520501

(37

PCS SHIPPED:

LT -

24

. r-“"""“J

. . .

A AL RETHOA RO Comonton REPORT DATE:.10/14/96 SHIPLIST NOi {7948
P .
R 04241331 . _
0 HACHINE 250/%00 MICRO TO SIZES SNOUN, &0.5° 0D +.06 X 50, S.08 X 1.£25"% L0 (%)
D ssgch%csrxout ASME SA182 GRADE F304L IN ACCORDANGE CWiTH PROCESS 4YSTEME SPEC.
¢ (%) +,06 - 8l MIC NO. AB99
|
c - ‘
! PROCESS SYSTEMS INTERNATIDN&L. NG L .
I 20 wALKUP DRIVE S T
N - UESTHOROUBH MA  O1381 - ' ' .
E . ATTENTION: SR ..
K - s - ~ 'CHEMICAL ANALYSIS . . '
QEAT RO} .C | 8I I P | MN j-8 | NI'|. da | MGl v AL | T | -1 | ! 1
sozmy. /) T i o
~ ey .,013 .58 ,030 '(,91 . 002 11. &4 19 13 10600
S e . ﬂEcHANIcAL PROPERTIES - T
S e e TEN A ) 5' YIELD 8T —I NP
HEAT. vl SERTAL I TEHFITEHI TENSIL I l {XSI ] I - ]ﬁ TF l ‘? I EI
NUMBER . | -NUMBER TBRINELL | . ¢FY |eAn]| anarxou txst) 2nxurar ELONG |AREA | anaTion tF) (LBS|sHR| EXP|5Z
BU92B1 6114214 ‘APTAZS +75 . PROLONG 73,977 34, ﬂl 0.77-
8 11421C : - - .
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Ve make (uality appen . . .

LD TC: BOC GASES (AIRCOQ)

LISLE 1IL

" SANDVIK.STEEL COMPANY - =
- P.O.BOX 1&0 SCRANTON PA. 18501 PH (717 587- 5191
.PLANT LOCAT{ON |NTERST ATE 81, WAVERLY EXIT 59

72065-R /77/7%3/50&
SHIP TO: fﬁa@g,gg \SVS—EWLS

ISTOMER PURCHASE ORDER NO.: . CEFLTIEI%QTE DATE: 10/04/96
. L ST
sl depdyan e
NDVIK ORDER NO.: 92849 g (5O L3S -
JRK ORDER/ LOT NO.: S R TAG:
e i
. AUS A-5.9

sraxnsss STEEL uELnlxn H'IBE: rtpma 306L -

Filler Metal Analysis, %
Heat .S 73904 € ;

.013

Yo

.250

.430

.Cb/Rh

.010

M

1.720

Ta

P

020

Tt

.005

.013

Cu

.158

Qr

15.88

Cb/Rb+Ta

Ni

3.98

.055

Material has been wanufactured in accordaneo ulth Sandv:k Stee! Company Quality Hanual
Revisjon 10 dated Octoher 1, 1995.

Q§002-1954.

DanziI Damiani, Quality Englnecr

_-zaaz “/ """""""""

AH Berg, Director, Quality and Hetallurgy

Qua%éty system app:OVQd to IS0-9002/ARSI/ASQC




wOTE
o . MATERIAL CERTIFICATE,

- SANDVIK STEEL COMPANY

P.0. BOX 1220, SCRANTON, PA. 18501 PH. (717) 587-5191
PLANT LOCATION: INTERSTATE 81, WAVERLY EXIT 59,

7@%5 R/ 10650
DTO: BOC GASES (AIRCO) SHIP TO: ﬂQ\DC’ESS 8\/5_3()73
LISLE IL

TOMER PUACHASE QRDER NO.:

CERTIFICATE DATE: g5 *

IVIK ORDER NO.: 18249 auantiry: /S 0L .
'K ORDER/LOT NO.: _ . ‘ TAG:
o
-  BAWS A-5.9
w: : ’ ‘;.¢ 'ﬁ‘ > e" ’
STAINLESS 'STEEL UELDIHG WIRE TTPE ER 3geL - DIAMETER: 3/32"

“iller Metal Analysis. %

eat 5448928 ¢ si Mo S 4 3 Cr Ni
021 .470 1.800 .014 .013 20.00  9.68
M Cb/Nb Ta - Ti Cu Cb/HB+Ta N
( .020 - .002 040  .030 .0S375F

‘he nat'eh_rial has not ceme in contact with mercury or n_ercur_y-'con't.ai;:l'ing compounds.

‘Material pot touched by hand after figzal pradﬁctioi“f:‘néess cleﬁ;ﬁ?{." T il
laterial .has been manufactured in accordance with Samdvik Steel Conpany Quality Manual .
‘evision- 10 dated October 1, 1995. Quality system approved to IS0- 9002 /ANS1I/ASQC

18002~ 1994
”l BOC GASES
L - - 80 HESEARCH ROAD
eith H.L'-kottle, Manager, Qualityi'& Metallurgy | HlNGHAM MA02043

eleste Brennan, Sr. Quality Engineer

ronan (0. o
"(55‘1193(10)

LI

T T e e e -

Yo

gL

N

CUSTAMER CSEICIMAL T




e oparws -
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SANDVIX " MATERIAL CERTIFICAT

g

W’“‘ 22 SANDVIK STEEL CON *ANY
e TR 2 A P 0 BOX'*?" SCRANTON, PA 18501 F (717)587-5191
e e PLANT .- = - [ION: INTERSTATE 81, W< . ERLY EXIT 59
SOLD TO- BOC GASES CAIRCO. ' : SHiP T AIRCO-NEW ENGLAND
LISLE IL ' KINGHAM (1A
CUSTOMER PURCHASE CARER NO 474910 CESTIFIGATS DATC T /14797
SANDVIK QRDER NQ : 16249 JUANTITY: PER PACKING NOTE
WCHRK ORLCER. LOT NO.: ) 480309 LA
-;*

AUS A ¢ 13
STAINLESS STESL WELDING WIRF TYPE ER 308L DIAMETER: 1/1&°

Filler Metal Analysis, %

S Eeat G si o e s cr Ni
snaoss ,013 .380 1.800 L0137 20,06 9.84
L g Cb/Nb Ta EAE TN Cu Chb/Hb+Ta N

- g O GRS 030 s s S04 A

} %ﬁ; material has notrcoma iz contact with marcury:or marcury-cantéinihg cempounds.
TSI A - e sin g W"’ dr it T WTNNAT e,
4ﬂ'"ﬂht::ial not touchaiw;; Rand af ter fizal productien process cleaning )

Haterxal has been manufactured in accordance with Sazdvik ‘Steel Company Quality Han'ual
m:Revision 10 datcd Octohor 1, 1995. Quality systen approved to 150-3002/ANSI/ASQC .

Qsooz 1994, %

_;_-‘f:} ._.,;.j"_“. . _ «----..'-J'-f‘~~"i"‘:\;.:§,;f:'.,‘i't" ,i 1 ) _-: }5\0 L@S ..._.,,_.- -;.‘
"Kefth M. Hottle, Manager, Quality & Metallurgy 7&‘{)‘/0 4@/77'5//&/561‘0

Celests Breanan, Sr( guality Engineer

-
) ) ) ——- PR DL —“w";’a.m..
PRIl L —— __‘_u_..;-’{'u-;_ i 17 Tt e b - s - - e e - . ] (‘
- 'P c‘q
-

 CUSTOMER ORIGINAL




& ﬁBOC GL..,_..,,, | o "/\\0 b i S A )
--90 RESEARCH ROAD ™~~~ - He o :
HIN ' : =
GHAM, MA 02043 = b vk e#§ <02 yopadl
PURCIASER INSPECTION CERTIFICATE CERTIFICATE KO,: A 017 ° o
PO 70090 Rf 7 74101500 _ o
< .8 | FLUX CORED WIRE - . DATE OF ISSUE : 1097,01.28
TRADE DESIGRATLON DIFENS TN We.00. /., APPLICABLE SPECIRICATION AND CLASSIFICATION =
~(nm) ( ;:g«:"\ . 5
‘ AWS AG.22 EA0BLTO-1 &
PW=3081L 09 ‘ BEMTOBD ASME SFA-B.22 E308LT—1 '
- CHEMICAL COMPOSITION (%)
RLEMENTS C [ ST P S | 0 [ R [ Ck | W | M | & P | Fs | FAY
URIT:FH UNIT: PR
DEPOSITED WRTAL | 0.034) 0.39 | 1.22 | 0.028 | 0.008 | 0.05 | 9.73 | 18.91] o0.11 | 0.01 | o.041] 6.0 | 6.3 | 8.0
g ELENENTS T 1. ,-
Ay
TENSTLE TEST OF DBPOSITED RETAL TRPACT TEST OF DEPOSTTED WETAL HARDHESS TEST 7
- T&ST ABSORBED ENERGY VICKERS BARDHESS
YIELD POINT |YIELD STRENGTH  |'TENSILE STRENGTH | BLONGATION | TEWP. . (AvG.) g
- AT 0.2% OFFSET |: : AVG. ]
- N /&n? — N /wp? |, 584 N /oa? - J -
= kgf/om? - kgf/om? J?; 50.6 kgf/on? 52 9% - C — kef.m
. VELDING CONDITIONS . .
TYPE OF CURRENT \[ SKIELDTHG GAS POSTVELD HBAT TREATWERT [ FS = FERRITE (SCHABFFLER DIAGR:
ocep 002 .| FR = FRRRITE(DELONG DIAGRAK)
AHPERAGE i ' FRY= FERRITE (VRC)
_ 10 A
ARC VOLTAGE ~Tx ~h
25V,
VB HEREBY CRRTIFY THAT THE TEST RESULTS OF THR ABOVE ¢ KOBE STEEL, LTD. .
VELDING HATERIAL ARE AS DESCRIBED HERBIR AND SATISFY VELDING DIV. FUJISAWA PLANT 5
o THE REQUIRENENTS OF THE APPLICABLR SPRCIFICATION, : '
= : CHIER mspemx.@ 5
T . ] ;
. + L .




%36

rErSrLEETL

Rt

1915012168 (0 19:12 RS KVAL

. UELDING NATERLAL AR I
#7:. THE REQUIREMENTS OF T}!%APPI.IC:‘;

DESCRIDED HERETH AUD SKTISFY .
E SPECTFICATION. "

VELDING DIV, ¥ JYISAWA PLANT

T CHUE ISPECTOR

| e
. A& BOC GASES S
= e et A e ~ KOBELGD
= PO RESEARCH HUAL, _ . -
"1@1}"”‘\“’1, MA ?2043?"’"’} INSPECTION EERTIFICATE CRRTIFICATE ¥0.: A 002 %0 %
FO%7p050-R /7 7HIOISD. ' l - g
) . FLUX CORED WIRE DATE OF ISSUE : 1097,01.07
PRocess. SUSTEMNS . | | '
. TRAOE DESIGHATION |,;_‘ DINEHS T0H HPC. 0. ﬂ\ AFPLICABLE, SPECOFICATION MID CLASSIFICATION
I U SO .. ) N | S |
— I o/ TWE RS 22 E300LTO-L
- DW—-309L 0.9 R6M101|6 ASME SPA-5.22 E308LT—1
- CHBMICAI} COMPOSITION (96) 3
= ELEHERTS C W T S cu S Wo——Hp—{ Kt Fi-———FS—|—Pil— —
o o L : : \ URET:F WHIT: P
e DEPOSITED ETAL | 0.026] 0.43 | 1.10 § 0.022 0.012| 0.04 [l12.75] 22.56} 0.04 } 0.02 o.oi7l 15.0 | 8.2 | 12,0 |
- ELEHEMTS
“ENSILE TEST OF DEPOSITED HETAL ~ TWPACT 1EST UF GEPOSTTeD WETAY .-~ | . hARDKESS TEST
. T ST IBSORBED ENERGY }~ VICKERS IIARDHESS
© yIELD POINT | YIELD STREHETY y | TEMSTLE STRENGTI ELOGATICH | Tep. S C o (ave)
. AT 0.2¢ OFFSET : Y 4 .
TN ja? | - — N /ne? 540 N /m? —J F 1. —~
~ kgf/me? | —  kel/na? 55.1 kgf/m? 0 % - T — kegf.n ! . !
PELDING CONDITIONS : . 'y
([TYPE O CURRENY 7. 5. | SHIRLDTNG GAS T b POSTVELD IIEAT TREATHEWT | FS = FERRITR(SCHAEFFLER DIAGRAN)
L em N BCRD A R - | 46 | = PERRITE(DPLOWG DIAGRAM)
AWPERAGE i o PV PERRITEGHE) -~ .
M0 |I'A . é : SR
ARC VOLTACE T -y | =
_ N T *V L i
\f HERESY CERTIFY TUAT THE TEST KESULTS OF THE ABUVE - & KOBE SHEEL.L7TD.

e . —— 1
1

LE:GT [LBE1/BB/%B

pTHYLEETL

-007280A

=ovd

o0




"S'ADVIK] o o MATERIAL CERTIFICAT=
sraaSteeli: SANDVIK STEEL COMPANY |
P.O. BOX 1220, SCRANTON, PA. 18501 PH.(717) §87-5191

PLANT LOCATIGN: INTERSTATE 81, WAVERLY EXIT 59

JLD TO: 80C GASES (AIRCOD . . SHIP TO:
LISLE IL

MJSTOMER PURCHASE QRDER NO.: - CERTIFICATE DATE: 4/21/97

QuanTITY: PER PACKING NOTE

JANDVIK oéDER NQ. 12603
NORK ORDER /LQT NO.: TAG:
als a-s5.9
STAINLESS STEEL WELDING WIRE TYPE ER 308L DIAMETER: 3/32°
. R AT - : o o
Filler Metal Analysis, %
- geat S7/2%374L € Si Mn P $ o Ni
.013 . 440 1.800 015 .015 19.96 9.63
e Mo Co/Nb Ta Ti Cu Ch/Nb+Ta i
1.
.070 .002 .060 .030 .035

The material has uot come in contact with mergury or mercury-coataining compounds.

“Material not touched by hand after final production process cleaning.”

tured in accordance with Sandvik Steel Company Quality Mapual

- Material has been manufac
d to 150-8002/RNS1/7AS0C

Revision 10 dated Dctober 1, 1995. Quality system approve
08002-1994,

I BOC GASES

Keith 1. Hottle, Ianager, Quality & Metallurgy ?"IOH\TGESES'Rﬁ? 2200230 ‘

Celfste Brennan, Sc. Quality Exgineer

TRocess SySTéms
/20 LES 308. SAha
20090-R [ 774/0 IS0

7
~t - =
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- We makX Quality happent . . .

- P.0. BOX 1220, schN-roN PA. 18501° PH. (717) 587-5191
'PLANT LOCATION: INTERSTATE 81, WAVERLY EXIT 59

L4

30LD TO: BOC GASES (AIRCO) i ’ SHIP TO: AIRCO-NEW ENGLAND

LISLE 1IL | HIIEHAI‘I HA
CUSTOMER PURCHASE ORDER NO.: L , psg:nacms DATE: 10/04/96
. o ;., zgi '
. 3 ' AEETAR
SANDVIK CRDER NQ.: 92899 o ST -_,-cumnw PER PACKINB NOTE
‘WORKOROER/LOTNO.: -~ - =*r~ . TAG: L . T
= ’ ’ - !
-7 - » ¢
_ ANS A-5.9 o :
. e - AT S _
STAINLESS STEEL WELDING WIRE TYPE ER 308L ‘DIAMETER: 1/8°

Fxller Matal Analysis, %

Heat 57//432’8’ ¢ Si Mo P s cr Ri
013 .430 1.720 ©  .020 013 19.88 9.98

Yo Ch/RD Ta Ti Cu CB/RB+Ta N
{ 250 - Joig T .oos .150 .055

The waterial has not come in contact with mercury or mércurj-containinﬁ compounds.
“"Material not touchod by hand after final production process cleaning.”

 Material has heer ®maufactured in accordance wiilh Saadvik Steel.Company Quality Mazual
“ Revision 10 dated October. 1 1595. Qualxty systen approved to ISO-SOOZ/AHSIIASQC

09002-1994.
TRocEss SYSTEm'S
)20 LBS BoSyL Vs

700% 'R/?p y101SCA

Bengt H. Berg, Directer, Quality and Hntallurgy
Daniel Damiani, Quality Engineer

4&/54—————\"
1sceeirrcios ’ :

CUSTOMER ORIGINAL N




P

JLD TO:

BOC GASES (AIRCO)
LISLE IL '

ER PURCHASE ORDER NO.: T700F & —ﬁ/ FTHI0/500

MATERIAL CERTIFICATE

SANDVIK STEEL COMPANY
p.0. BOX 1220, SCRANTON, PA. 18501 PH. (717) 587-519]
PLANT LOCATIGN: INTERSTATE 81, WAVERLY EXIT 53

SHIP TO: (ﬁ?a eEgL83 Slgg-& s Lwvm

7897

CERTIFICATE QATE: 4 F21r,97

USTOM
;ANDVIK ORDER NO.: 12603 GUANTITY: PER PACKING HOTE
YORK QORDER/LOT NO.: ‘J‘- - TAG:

- AUS A-5.9 3
STAIRLESS STEEL WELDING WIRE TYPE ER 308L DIAMETER:—3/32:-}120 LB
Filler Metal Analysis., ¥
Heat o S5i Mn 4 s Cr . Ni

3713677 013 .440 1.800 015 015 15.96 3.63
Mo Ch/NB Ta Ti Cu Ch/NbeTa M
. 002 .080 .030 035

.o70

The material has pot come in

“Material not tou

ched by hanod after final production process cl

contact with mercury ot mercury-coataining compounds.

eaning.”

cordance with Sandvik Steel Company Quality Manual

Material has been mapufactured in ac
Revision 10 dated October 1, 1885,

09002-1994,

Keith PM. Hottle, Manager, Quality & Metallurgy
Celeste Brenmman, Sr. Quality Engineer

(lots brun e

15¢661195¢10)

P

Quality system approved t

o IS0-S002/ANSI/ASOC

. ST BOC GASES

80 RESEARCH ROAD
HINGHAM, MA 02043




HARRIS-WELCO | LOSL YORK ROAD P.O. BOX 69 | KINGS MOUNTAIN, NC 28088
SOLDERING, BRAZING. & WELDING PRODUCTS

CERTIFICATE OF COMPLIANCE

T JGP ISSUE DATE: 08-30-3%
@1’0685’5 Qgs*fim s T'nTL o e o83
P 0. 70039F/T77H#/00C DRTE SENT E=A7-97

HEAT NUMBER /LOT NUMBER: 4/;20&3_?75’0)3——5@12
F&o8 34 -Ki— Jo LB

" CHEMICAL COMPOSITION LIMITS

ALLOY: 308L

bene

SPEC : AWS A5.9-%3 ER3CEL . : .
CARBON .030 SILICON .300 - - B30
MANGANESE 1.000 - 2.800 PHOSPHORUS . .030
S SULFUR . 039 CHROMIUM 19.800 - 22,000
NICKEL $,000 - 11.000 MOLYEDENUM .750
- TANTALUM .500 ¢B + TA .500
TITANIUK 800 COPPER 750
NITROGEN 500 COBALT 500
MAGNESIUM 500 OTHER' .5
NIOBIUM 800
) 4
[
T —— ﬁ4 . /(7‘
: 4 /1
/];q /1

SINGLE VALUES ARE MAXIMUM UNLESS OTHERWISE SPECIFIRD.

TRADEMARKS OF J.W. HARRIS CO., INC

WE CERTIFY THAT THZ ITEMS AND/OR
MATRRIALS LISTED ABOVE ARE IN

ACCORDANCE WITH ALL APPLICABLE
PURCHASE SPECIFICATIONS HAVING

lll BOC GASES | PASSED OUR INSPECTIONS AS NOTED.
60 RESEARCH ROAD Opries FrZoran

CERTIFICATION CLERK

HINGHAM, MA 02043 | @

SAFETY SILV. STAY SILV, STAY CLEAN, STAY BRITE & BRIDGIT ARE REGISTERED
|
|
|




THE ESAB Grour, INC.

CERTIFICATE OF TYPICAL ANALYSIS
1500 Karen Lane, Hanover, PA 17331 :

-

11/19/96 ﬁaaéﬂss Ss'ﬂTEM_S“ _,TU?PL

30C GASES

30 RESEARCH ROAD

IINGHAM, MA 02043 [7/4-97 ocder No.: FOOTE,/Z74 7000

This Material Conforms to Specification:
AWS AS5.20-953, ASME SFA 5.20

Trade Mame

or Trademark: Dual Shisld II 70 Ultra

.035" %334 Spool Type: E71T-1% [ E71T-12M

veight: /32 LE

. Lot Numburs 49:/_4'_(-———46»42‘/
WG R0 — 33 1‘?/
504323 — 3345

Diameter Size:
'k—Rays Satisfactory

L tmee . & At e e e
LS. ) g e o R [RIPPPRIN Py - "

pical Mechanical Properties

Typical Chemical (Specificaticn As Welded MPa
Propaerties Requirements) '
Yield Strength (Psi) 70,000 483
Carban: .02 ( .15 Max.) Tensile Strength (Psi) 76,800 530
Manganese: 1.10 (1.60 Max.) Elongation (2"), % 32.0
Chromium: .04 { .20 Max.) Red. of Area, X 74.8
Nickel: .01 { .50 Max.) _ '
Silicon: .34 { .90 Max.) Charpy V-Notch Impacts
Jdumbium+: L e @ -20°F. (fr.-1lbs.) 117
Tantalum: @ -29°C. (Joules) 156 -
Molybdenum: .01 ( .30 Max.) .
Tungsten: )
Copper: .01 { .35 Max.)
Titanium: {(Specification Reguirements)
Phasphorus: 013 ( .03 Max.)
Sulphur: L0110 ( .03 Max.) Minimum Unless
Vanadium: .02 ( .08 Max.) Otherwise Stated As Welded MPa

Yield Strength (Psi) 58,000 = 400 =
Tensile Strength (Psi) 70-90,000 480-620

Fillets: Vertical- Upfove__.ea "?Eivubu-.a.aﬂ 2"—) '..‘z - 22-G— .'.- 2-2-: e
' — KEE?beJAreé?’Z“ﬁ??ﬁ'"" ' L

Hydrogen: .&.2 ml/100 gr. of weld metal

Shielding Gas: 75% AR/ 25% (:0z :
Charpy V-Notch Impacts

@ -20°F. (fr.-1bs.) 20
@ -29°C. (Joules) 27

* No data belng lssued (or ET1T-1
classl{ication using the CQ3
ahleldiag gas.

The uyndezsigned cartiflas that the p:oduc' supplied will =a¢t .
the raquirementa of the applicable AWS Filler Mstal Specifi o
catlon when tested ln accardancs with that specification,. and - .
that no sigatficant changae has bBeen made in the elepenta " ;-f
described ia the gualificaticn approval.,

d% ,@%M

D A Sm“‘.h Supervisor, Q- .Po. Se:vi:es .

Eﬁ!ﬁ%’ BOC GASES

90 RESEARCH ROAD &~
HlNGHAM MA02043




3ANDV!K‘ v T NIATERIAL CERTIFICATE

Z SANDVIK STEEL CONIPANY
TR AT P.O. BOX 1220. SCRANTON, PA, 18501 PH. (717) §87-5191
con PLANT LOCATION. INTERSTATE 81, WAVERLY EXIT 59

)LDYO:’TDF&fkléifssg 533/53 SHIP TO:

A IOMER BUHCHASE ORDER MC 7@0&7?1?/7 7410/ 50 CEHTIEIGATE 0atE 47257957
MOVIK QRCER NO. ' auantiry: J 22 L,GS
JRK CRDER /LOT NO.: 978457 TAG:
* aus A-5.9
STALINLESS STEEL WELDING WIRE TYPE ER 3UBL DIANMETER: 3/32°7

Filler Metal Analystis, X%

Beat C Si Ma P S Cr Nt
5712978 013 .440 1.800 .015 .015 19.9% 2.63

tto Ch/NB Ta Ti Cu Ch/Nb-Ta
(””f"g .070 .002 . 0860 . 030 .035

-

The matecial has not come in contact with merccury or mercury-containieg compounds.
‘Material nst touchad Dy hand after final production process cleaning.’
Material has been manufactured im accordance with Sandvik Steel Compaay Quality Maoual

Revision 10 dated October 1, 1995. Quality system approved to IS0-3002/ARSI/ASQC
05002-1994,

2L BOC GASES

90 RESEARCH ROAD
Keith M. Hottle, Manager, Quality & Metallurgy HINGHAM, MA 02043

Celeste Breanan, 5r. Quality Engigeer

_,_-QLQ,@_Q_- W[C/ &
15¢e6T133C10)

CUSTOMER QRIGINAL




NDVIK  MATERIAL CERTIFICAT

: Steek, 27 SANDVIK STEEL COMPANY

p.0. BOX 1220,'SCRANTON, PA. 18501 PH. (717) 587-5191
PLANT LOCATION: INTERSTATE 31, WAVERLY EXIT 59

SOLD TO: '}?ro&ss DETEMS SHIP TO: AIRCO-NEUW ENGLAND
m HINGHAN 1A
CUSTOMER PURCHASE QRDER NO.; 70029%/7 7 /01See CERTIFICATE DATE: 3/20/97
SANDVIK OROEA NO.: _ QUANTITY:
WORK GROEA/LOT N0 G 72, /e ¥ TAG:
g
AWS A-S5.9
STAIXLESS STEEL-MELDING WIRE TYPE ER 308L DIANETER: 1/1&°

- Beat o Si Mo P S Cr Ni
5711375 . Q07 . 400 1.800 .014 012 20.02 9.85
o Ch/Nb 13 Ti Cu Ch/Nb+Ta N

Filler Metal 8nalysis, %

.01Q P 1 I .03Q0 .020 .055

The materizl has mnot come in contact with mercury eor mercury-containing campounds.
“Material oot touched by hend after figal productinn process cleaning.”
Material has heen manufactured in accordance with Sandvik Steel Company Quality Manual

Revision 10 dated October 1, 1995. Quality system approved to 150-9002/ANSI/ASGC
03002-19394.

I BOC GASES

Keith M. Battle, Manager, Quality & Metallurgy ' QOHESEARCH ROAD
Celeste Breaman, Sr. Quality Engineer
g HINGHAM, MA 02043
il Lo / C 2. c

15(66119) (10}




T S

,"___ —_—

R VS

)

90 RESEARCH ROAD

THE RECQUIRBHENTS OF T‘|E APPLICABLE SPECIFICATION,

. - HINGHAM, MA 02043
’ . : . )(
o, 70037 /1:/ 7 T4 D A0 /f KD
PURCHASER C Mo, :
- . . e INSPECTION CERTIFICATE EATIFICATE ¥ 1 0 021
1802 E SS qusf'&' was L7/ FLUX CORED WIRE DATE OF ISSUE : 1997.04.24
- e meeee mmee oa A | .. ———- - e m e e e .. . e e U - N
TRADE OESIGNATION OIMIENS;(RI NEG. O m APPLICABLE SPECIFICATION AND CLASSIEICATI
mm
ar -
cw AWS A5, 22-%5 E309LT0-1
OW-309L 1., 2 ﬁéﬂ//ojgahv ASME SFEAZS. 32 EZ0OLT
: - (1995 Edition)
CHEMICAL COMPOSIT IO (%) '
ELENENTS ¢ L M P S U NI CR HO [ Na N FN Fs | Fnw
1 T A o ~ A N (T R TR A
DEPOSITED METAL | 0.024 | o 44 | 1.5 [o.0t8 o013 | ooz} 1278|237 | .02 | <001 {0,011 | 197 9.7 | 11.6
TENSILE TEST OF DEPOSITED METAL INPACT TEST OF DEPOSITED METAL HARTMESS TEST
YIELD POINT  |YIELD STREMGTH| TENSILE STAEMGTH | ELONGATION TEST ABSORAED ENERGY
. AT 0.2% CFFS . TEWP. —_
‘jT - ﬂVG. —
- N/nm? - N/mm? 555  Wm? ] + )
- 7% - € |——— — _—
~  WPa -  WPa 555  WPa ~ kal'm
HELDING CONDITIONS ‘
POSTWELD HEAT TREATMENT 5 = ann TE(SCHAEFFLER om?nm
TYPE OF CURAENT . ISHIELDING GAS PN = FERRITE{DE 9:6 OTAGAM
. OCEP | cw | WRC = FERRITE{HA
MPERAGE 200 Af B
: - i — T x h
ARG VOLTAGE " . |
o 29V, i
WE NEREBY CERTIFY THAT THE TEST RESULTS OF THE ABOVE $KOBE. STEEL, LTD
WELDING MATERIAL ARE AS DESCRIBED HERE{N AND SAT ISFY WELDING OV. FUJISAYA PLANT

CHIEF INSPECTOR Z%

~ REMARKS:CAPITAL LETTERS ARE USED EXCEPT FOR WNIT.

|
l
|



SANDVIK| <7 " “"MATERIAL CERTIFICAT

SANDVIK'STEEL COMPANY

T ey — P.0. BOX 1220, SCRANTON, PA. 18501 PH. {717) 587-5191
PLANT LOCATION: INTERSTATE 81, WAVERLY EXIT 59

JLD TO: BOC GASES C(AIRCO) SHIP TO: AIRCO-NEN ENGLAND
LISLE IL HIXGHAM MA
USTOMER PURCHASE ORDER NO.: ~ 4B81B4 CERTIFICATE DATE: 6/10/97
ANDVIK ORDER NO.: 17128 | - quanTiTy: PER PACKING NOTE
JORK ORDER /LOT NO.: 973336 | TAG: %185'33-—0 /
AWS A-5.9
STAINLESS STEEL WELDING WIRE TYPE ER 3lOBLS‘I . DIAMETER: .035"

Filler Metal Analysis, X

Eeat ¢ Si Mo P S cec Wi
$712152 — 4ol .04 .840 1.700 ,016 .013 19.50 10.23
Mo Cb/Nb Ta Ti Cu Cb/Nb+Ta N
’ .030 L _.___.002_  .040 _ _.020  .042

.ﬁﬂﬂw——oae;' @;ﬁ e .L——AJTL
On 7003/% [774/0/500

The material has mot come in contact with mercury or mercury-containing compounds.

PL - .

ra

-ﬂﬁm,m%ﬂmﬂ‘ﬂ“”m TRl e M ehaee D Sol e ta i Al . P T

HIFBOC GASES
90 RESEARCH ROAD

i - - \

—HINGHAM, MA 02043

¥eith M. Hottle, Manager, gj.llality_,__& Hstallurgy“‘"(‘;

—p

L}

' 15¢03030, REV.23C¢10)

L AP S Pt bk d B b



) 90 RESEARCHROAD -/ ©

.":"\‘
HINGHAM, MA 02043 - )
t &—/3 >£/ W
Fo. ‘70037 /274101800 /39 g B
rumusm c :
. . INSPECTION CERTIFICATE ERTIFICATE ke @ 0 01
- ' _',hC-'\,J é: bS Sg&f:ﬁ (LS /gf_é_ FLUX CORED WINE DATE OF ISSUE @ 1997.04.24
TRADE OESIGNATION | om[ezs;ma WFG, N APPLICABLE SPECIFICATION AND mssmwl
am &
- T — [ ¥ AWS A5, 272-% E309LTO~1‘~"-.'~
¥ DWw-309L L0385 LBl Stm 10/ © ) | ASME SFA=5. 22 E3QILT-
(1935 Edition) oo
t CHEMICAL COMPOS IT 10N (%)
ELENENTS c 51 ; W | oe s +ocu | oW cn | wo | wa | W | Fs | P
- 1T | T T R P TR 5T IEm FHl
CEPOSI1ED METAL 0.024 0. 4 l 1.2 | 9,018 | 0.013 i 0.02 12.78 | 23.76 0.02 | <0.01 0.011 19,7 9.7 :“
. TENSILE TEST OF CEPOSITED METAL IWPACT TEST OF DEPOSITED METAL HARU‘IESS res‘r
U PGINT |YIELO STRENGTI!: TENSILE STREMGTH | ELONGATICN TEST ABSORBED ENERGY
. AT 0.2% GFFSET’ . TEWP.
_ | AYG. —
N/mm? - Wmm? 555 Wil - J
. ; 37 % - e —_— —_ _
MPa ~  kPa 555  Wa ) -~ kgf'm
oo WELDING COMDITIONS
: l POSINELD HEAT TREATMENT
W5 oF CURRERT ‘:zm&mm GAS
0cEP " c02
" peract |
L 00 A v X —— &
i WLTAGE
, | 2
i WE NEREB! CERTUFY TH:. DIE TEST RESULTS OF THE ARGVE 4KOBE STEEL. LTD
! WELDING MATERIAL ARE AL D8C0 R RED NERE M AMD SATISFY YELDIMG DIY. FUJISANA PLAMT

THE RECUIREMENTS OF I AELICABLE SPECIFICATION.

; NS TCAPI TAL LETTERS ARE USED EXCEPT FOR WNIT.
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APR 28 *97 11:52AM MORTHERST AIRGAS ' P.1
A . ) VZ( ) « AlceTac Wire Company
I I . - 2750 Aarc Park Dilve
F 1 lCOIeC ' Traversa Clty, MI 49658 USA
(618) 941-4111 Phone
A Partnarship of Alcca Welc Wire Company, Ine. {815} 941-815¢4 Fax

and Aluminum Tachnology Corparatien alcotec 2 iraverse cam E-mail

11/08/96
CERTIFIED MATERIAL REPORT

Allov ¥  Diameter Package : Lot Number

R5183 125 TIG Rod Box 363072

P.O.# - 86207

Chemical Composition limits

Element Minimum % Maximum 5
" 581 - Q.40
Fe - (.40
Cu - 0.10
Mn 0.30 . 1.0
Mg 4.3 5.2
Cr 0.035 0.25
Zn . - 0.25
Ti -——— 0.13
Be -——- 0.0008
Other Each S m- 0.03
Other Total - 0.13
Aluminum Remainder

AlcoTec Wire Company hereby certifies that the material coversd by this
report has been inspected in accordance with and been found to meet the
applicable requirements of specification AWS A5.10-92 and any order

requirements listed below. T - - e

All Packaging materials are in compliance with CONEG legislatien.

Additional Ordesr Requirements:




Al T AlccTec Wire Company
2750 Aero Park Drive
ral! Ole C Traverse City, Mi 49686 USA
3 r  (616) 941-4111 Phone
A"/ - {B818) 941-9154 Fax

'A Partnarship of Alcoa Wald Wire Company, Inc.
b alcctec@traversa.com E-mail

and Aluminum Technology Carporation

G4/23/97
CERTIFIED MATERIAIL, REPORT
Allov Diameter Package Lot Number
R5183 > .094 TIG Rod Box - 363348

I.b.é - 10301 ”'/’L
P 105019 o Tnﬁ@[ﬁ/ﬂ/

. —.Chemical Composition kmifs =i ms
: Element Minimum % Maximum %
5i -
e Fe . ———
Tl Cu -
- ' Mn . 0.
Mg ' 4.3
Cr 0.
in -——-
Ti -—
Be -—

-

P W I P I
e de 4 r=s

Other Total -
Aluminum " Remainder

e

I

<
LW ]]
OOHOOoOODthe- OO0 O

A = 12 D O

th in O tn taLn
[
[ ]

AlcoTec Wire Company hereby certifies that the material covered by this
report has been inspected in accordance with and beea found to mect the
applicable requirements of specification AWS AF.17-92 and any crder
requirements listed below.

. — . im — a— e
——mn o —

- AT1 Packaging WMaterials are in compliance with CUNEG izgislation.

additional Crder Requirements:

V.P. » Guality Contral
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SANDVIK MATERIAL CERTIFI CAT_E
| Steel | SANDVIK STEEL COMPANY ’ ' :

We muake Quality happes . . . P.0. BOX 1220, SCRANTON, PA. 18501 PH. (717) 587-5191 ]

PLANT LQCATION: INTERSTATE 81, WAVERLY EXIT 59

D TO: BOC GASES CAIRCO) SHIP TO: RIRCO-NEW ENGLAND
LISLE IL ' HIRGHAM Ma
JUSTOMER PURCHASE ORDER NO.: 43594 . CERTIFICATE DATE: 10/18/9%
\NDVIK ORDER NO.: 94386 " QUANTITY: pER PACKING NOTE
SRK ORDER / LOT NO.: gsé 4 1-6 | - R e S e I
ANS A-5.9
STAINLESS STEEL WELDING WIRE TYPE ER 308L DIAMETER: .045" .
Filler Metal Analysis, % i
Heat ¢ Si Mz P s Cr Ni )
S710840 _015 .430 - 1.800 016 .013 20.01 9,78
Mo Cb/Rb Ta Ti Cu Cb/Rb+Ta N

e T St 1e | T .Oaa;ﬂ-ﬂ-*&%;—_g‘#%%ﬁigmﬁ.gs}?:m%
S-12-97 ' T

"

The material has not come in contact with mercury or mercury-containing compounds.

-

"Material not touched by hand after final productien process cleaning.”

?

Material has been manufactured in accordance with Sandvik Steel Company Quality Manual

Revision 10 dated October 1, 1995, Quality system approved to I1S0-9002/ANSI/ASQC
99002-1934, . ;

180 LBS
‘engt H. Berg, Director, Quality and Metallurgy C:_ﬁ”§Qb :259<:7h§2F<,A

':;;;} Damani, Quali%y Engineer
Zn _. ‘:%_;%foi/éy{"%" ’”BOC ‘ .
- | 80 RESEARCH ROAD @
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SANDVIK

g MATERIAL CERTIFICA
‘SANDVIK STEEL COMPANY
P.O. BOX 1220, SCRANTON, PA. 18501 PH. (717) 587-5131

: PLANT LOCATION: INTERSTATE 81, WAVERLY EXIT 59

SQLD TQ: BOC GASES CAIRCOD ., SHIP TQ: PROCESS SYSTEHNS INTL
LISLE IL - HESTBORD NMA
CUSTOMER PURCHASE ORDER NO.: 41276 CERTIFICATE DATE: 8/26/96
SANDVIK oaqgﬁ.ﬁg;: gg712 ) QUANTITY: PER PACEKIXNG NOTE
WORK oaoéﬁn.m‘ NO.: 967451 ' TAG:
. AWS A-5.9
STAINLESS STEEL WELDING WIRE TYPE ER ?GHL DIAMETER: 3/32°
Filler Hatai Bnalysis, %
Eeat ¢ . 8i yi-1 P S Cr Ri
5710840 .015 .430 1,800 .0186 013 20.01 Q.78
iy Mo Cb/%b Ta Ti Cu . Cbh/Nb+Ta R
e . 73)} . |
0 .050 _ .002 . .050_ _  .040_ _ __.0S0 . ——

[

el 4 e e e mr =

The material has not come in contact with mercury or mercury-coataining compounds.
“Material not touched by hand after fimal production process cieaning.”

Material has been manufactured in accordance with Sandvik Stee!l Company Quality Manual
Revision 10 dated October 1, 1935. Quality system approved to 150-9002/ANSI/ASQC

09002-1994,
£

Bengt H. Berg, Director, Quality and Metallurgy Cj

15¢66119)C10)

e D YR AT -




SANDVIK

MATERIAL CERTIFICAT!

| Steel i
- | SANDVIK £TEEL COMPANY
- We make Quality happer . -~ P.0. BOX 1220, SCRANTON, PA. 18501 PH. (717) 587-5191
PLANT LOCATION: INTERSTATE 81, WAVERLY EXIT 59
SOLD TC: SHIP TO: PROCESS SYSTEMS
BOC GASES WESTBORO MA 01581
CUSTOMER PURCHASE ORDER NO:  900603R//V59049045000 CERTIFICATE DATE: 6/18/96
SANDVIK ORDEA NO.: TK 4 591854 QUANTITY: 60 IBS 308L x 36
WORK ORDER /LOT NO.: 965227 TAG!
ANS A-5.9

STAINLESS STEEL WELDING WIRE TYPE ER 3Q8L DIAMETER: 2/32°

Filler Metal Analysis, %

Heat ¢ Si M P 3 Cr Ni
5709276 .01% .430 1.800 .018 .012 . 18.82 3.82
— Mo Cbh/Nb Ta Ti Cu Cb/Nb+Ta N
S
L .080 .002 .130 .030 .045

The material! has not come imn contact with mercury or mercury-containing compounds.
“Material not touched by hand after final productioz process cleaning.”
Material has been mapufactured in accordance with Sandvik Steel Company Quality Manual

Revision 10 dated Octoher 1, 1935. Quality system approved to 130-9002/7aNSI/A5QC

G5002-1394. .
P

Bengt EH. Bérg. Director, Quality and Metallurgy C

0 15¢66119)(10)



S

OO LINGHAM, MA 02043 7T emocess srsmmns
2 WESTBORC MA (01581
CUSTOMER PURCHASE ORDER NO.: 700603r/V53043045000 CERTIFICATE DATE: §/17/96
TK 591854-02
SANDVIK ORDER NG QUANTITY: 120 IBS er3081/16 x 36
WORK ORDERA/LOT NO.: 965225 TAG:
aAlS A-5.9
STAINLESS STEEL WELDING WIRE TYPE ER 3086L DIAMETER: 1/16°
Filler Metal Analysis, %
Heat c Si Mn P s Cr Ni
5708727 .014 .390 1.800 .016 .012 20.20 9.87
. Mo Cb/Nb Ta’ Ti Cu Ch/Mb+Ta N
L .050 ,003 .040 .030 .060
oSt
¢
&

lSI \IDVII( . MATERIAL CERTIFICATE
SANDVIK STEEL COMPANY
:':WemakeQuab'tyhappen;..- P.0. BOX 1220, SCRANTON, PA. 18501 PH. {717) 587-5191

Mﬁ BO&A&AgggT}ERSTAﬁ 81, WAVERLY EXIT 59
90 RESEARCH ROAD

The materia! has not come in contact with mercury or mercury-containing compounds.
“Material not touched by hand after [imal producticn process ¢leaning.”

Material has been wanufactured im accordance with Sandvik Steel Company Quality Manual
Revisien 10 dated October 1, 1995. Quality system approved to IS0-9002/ANSI/ASQC

09002-1994.
£ \\

Bengt H. Berg, Director, Quality and Metallurgy -

15¢B66113)C10)

&,




SANDVIK| -~ *© L MATERIAL qER.. |
|___Steel SANDVIK STEEL COMPANY

Ve mnake Quality liapperr . - . P.O. BOX 1220, SCRANTON, PA. 18501 PH. (717) 587-5191 o " .
- PLANT LOCATION: INTERSTATE 81, WAVERLY EXIT 59 '

OLDTC: BOC GASES (AIRCOJ SHIP TO: AIRCO-NEW ENGLASZ
LISLE IL Process systems intf INGHAN IA
USTOMER PURCHASE ORDER NO: 42100 westboro, Ma. CERTIFICATEDATE: g /29 ,q¢
;ANDVIK ORDER NO.: 90814 PO-700627-V59049-~041QUANTITY: pep pACKING N- - .
YORK ORDEH/LOT NO.: ‘;’-fhgs 58459 TAG;
AWS A-5.9
_STAINLESS STEEL MWELDING MIRE TYPE ER 30BL DIAMETER: .045°

Filler Metal Apalysis, %X

Heat . c Si Mn P s Cr Ni

5437264 013 .430 1.720 .020 .013 19.88 9,538
M Ch/Rb Ta Ti Cu Ch/Hb+Ta N
.250 .010 .0os .150 053

The waterial has not come in coatact with mercury or mercury-containing compounds.
“Material not touched by hand after final production process cleaming.”
"Materijal has been manufactured in accordance with Sandvik Steel Company Quality Magua!

Revision 10 dated October 1, 1995. Quality system approved to IS0-9002/AASI/ASQC
090492-1994.

¢ M BOC C J

Bengt E. Berg, Director, Quality asd Metallurgy

awiani, Quality Enfmoer 90 RESEARCH o .)
(it ._ HINGHAM, MA ¢ i




i | ‘
SANDVIK MATERIAL CERTIFICA

B Steel | SANDVIK STEEL COMPANY
P.0. BOX 1220, SCRANTON, PA. 18501 PH. (717} 587-5191
PLANT LOCATION: INTERSTATE 81, WAVERLY EXIT 59
- -
OLD TO: BOC GASES CAIRCO) SHIPTO: AIRCO-NEW EXRGLARD
LISLE 1IL HIRGEAM HMA
sUSTOMER PURCHASE ORDER NO.: 421060 - CERTIFICATE DATE: 9/04/96
JANDVIK CRDER NO.: q9Q081¢ QUANTITY: PER PACKING NQTE
VORK ORDER /LT NO.: ;*“*?‘9 §7820 TAG:
ANS A-S.9 i
STAINLESS STEEL WELDING WIRE TYPE ER 308L DIAMETER: 1/8" ;
Filler Metal Analysis, %
Heat c Si Mn 4 s Cr Ni
§710840 _ .018 .430 1.800 018 013 20.01 9.8
- Mo Cb/Nb Ta  Ti Cu Ch/Nbs+Ta N
— e W0SO .. e ..  .002 __. ,050. .040 ___ _.050__ __
.- B - . T

* The material has not come in contact with mercury or mercury-containing compounds,

“Material mot touched by hand after final production precess cleaning.” e a e

. D . Tt W, :
Material has been manufactured ic accerdance with Sandvik Steel Company Quality Maaual
Revision 10 dated October 1, 1995. Quality systen approved to 1S0-9002/ANSI/ASQC

D3002-19%4,
TRorsss SYSTEMS
7006327 -—R/VS‘? 0’{7"0’7’?’

TK £S9342/

Bangt K. Berg, Director, Quality and Metallurgy C:’, ;2‘%%9 LB -

15¢861193C10)

! - £ BOC GASES | . |

: 20 RESEARCH R~ .
C . HINGHAus wH R AD

S
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SANDVIK STEEL COMPANY

B Ve make Quality happerr. .. P.0. BOX 1220, SCRANTON, PA. 18501 PH. (717) 587-5191

PLANT LOCATION: INTERSTATE 81, WAVERLY EXIT 59

SANDVIK MATERIAL CERTIFICA
w

-
=

e
OLD TO: BOC GASES TEIRCU) SHIP TC: AIRCO-NEW EAGLARD
LISLE IL HIRGEBAM MA
USTOMER PURCHASE ORDER NO.: 42100 'CERTIFICATE DATE: 9/04/9%
ANDVIK ORDER NO.: 908186 QUANTITY: PER PACEING NOTE
'ORK ORDER/ LOT NO.: %6?8 18 | TAG:
ANS A-5.9
STAINLESS STEEL HéLDING WIRE TYPE ER 30BL DIANETER: 1/16°"

Filler Metal Anaslysis, %

Heat ¢ gi yi| P s Cr Ni
$710840 .015 .430 1.800 .016 013 20.01 9.78

[y e} Ch/Rkb Ta Ti Cu Ch/Nb+Ta N

050 _ . ... . .002 .0S0 . .040 .. . 050 -

The matorial has not come in contact with mercury or mercury-centaining compounds.
“"Material not touched by hand after final proiﬁztfon process cleaning."”
Material has been manufactured in accordance with Sazdvik Steel Company Quality Mapwal

Revision 10 dated October 1, 1995. Quality system approved to 150-9002/ANSI/ASQC
Q9002-1994,

TROCESS SYSTEMS

700637 Ry 55097 -OYR
TK L9341 5
Bengt E. Berg, Dirsctor, Quality and Metallurgy & 50.L8.
"5(661193¢10)
777 BOC GA™ 3 _
. "HRGAD G
e A 02043 . N

e i et appmrm s up——



SANDVIK | ~ MATERIAL CERT::12AT
"~ Stea |

SANDVIK STEEL COMPANY

, mﬂke Quah"y ,'appen'_ N P.O. Box 1220, SCRANTON. PA— 18501 PH. ‘717) 587'5‘191
PLANT LOCATION: INTERSTATE 81, WAVERLY EXIT 53

QLD TO: BOC GASES (AIRCO) SHIP TO: Proccess systems
LISLE 1IL -
JUSTOMER PURCHASE ORDER NO.: 693415 CERTIFICATE DATE: 10/03/96
'ANDVIK ORDER NO.: L ; QUANTIF?: 60 19s
VORK CADER/LOT NO- 70862 7-r/v59049-042 ©TaG:
AWS A-5.9
STAINLESS STEEL WELDING WIRE TYPE ER 3ogL DIAMETER: 1/16°7 _

Filler Metal Analysis, %

Heat ¢ si M P s er Ni

$437864 .013 .430 1.720  .020 .013 15.88  9.98
Ko co/Mh Ta Ti cu Ch/Nb+Ta R
.250 010 .. .o05 .150 . .0s5

The material has mot come in comtact with mercury or mercury-containing .compounds.
“Material not touched by hand after fipal productien process ¢leaning.”

Material has been manufactured in accordance with Sandvik S£301 Company Quality Manual
Revision 10 dated Octoher 1, 1995. Quality system approved to IS0-9002/ANSI/ASQC
09002-19394.

& BOC GAS:>
Bengt H. Berg, Director, Quality and Metallurgy _ HESEARCH H ."..j
Daniel Bamiani, Quality Engineer hh\;GHAM MA02C4-
- )

LY




ot

SANDVIK] - MATERIAL CERTIFICA
f .- Steel

. SANDVIK STEEL COMPANY _
We make Quality happern . . . P.O. BOX 1220, SCRANTON, PA. 18501 PH. {717) 587-31:N
. PLANT LO‘CAﬂOI\_i_: INTERSTATE 81, WAVERLY EXIT 59
QLD TO: BOC GASES CAIRCO2 SHIPTOQ: AIRCO-NEW ERGLAND
LISLE IL HiInGHAN MA
JUSTOMER PURCHASE ORDER NO.; 4210¢C CERTIFICATE DATE: 9/03/96
ANDVIK ORDER NQ.: 90816 QuanTITy: PER PACEING XNQTE
YORK ORDER/LOT NO.: -4_:;-9 67819 TAG:
ANS A-5.9
STAINLESS STEEL WELDING WIRE TYPE ER aqay' DIAMETER: 3/22°

Filler Metal Analysis, X%

Heat c Si Mo | 4 s £r Ri :
S4378564 013 .430 1.720 020 ‘ 013 19.38 9.88 .
Mo Ch/Nb Ta Ti Cu Ch/¥b+Ta N
.250 .Q10 . 005 .150 L0585

The material has not come in contact with mercury or mercury-containing compounds.
"Material not touched by haad after final production process cleaning.”

Material has been manufactured in asccordancs with Sandvik Steel Company DQuality Manual
Revision 10 dated October 1, 1995. Quality system approved to IS0-3002/ANSI/ASQC

R9002-1934,
“Process SYSEms
700 a7 =R /:/59949-@
~ K 93420

Bengt H. Berg, Director, Quality and Metallurgy

15¢6611DC10) Q40 LB, '
ce7 BOC GASES
¢ RESEARCH ROAD @
. HINGHAM, MA 02043



AlcoTec Wire Company

A l I 2750 Aero Park Drive
F il | ) _ Traverse City, MI 49686 USA
. - (676) 941-4111 Phone

A Partnership of Alcoa Weld Wire Company. Ine. (616) 941-9154 Fax

and Aluminum Technolegy Corporation

05/07/96
CERTIFIED MATERIAL REPORT
Allow _Diagmeter Fackaze Lut Numbsr
R5183 ¥ 25 TIG Rod Box 362769

Chemical Compesition limits

Flement Minimum % Maximum &
Si --- 0.40
Fe - 0.30
Cu - 0.10C
Mo TL50 .G
Ng 1.3 5.2
Cr V.08 0.25

‘ Zn -—- 0.25

i Ti --- 0.1%

e B c-- G.o00¢8
Gthiel Laln )
Other Total -— 0.15
Aluminum Remainder

AlcoTec Wire Company hereby certifies that the material covered by this
report haz been inspected in accaordance with and been found to meet the
applicable requirements of specification AWS A3.10-92 aad any order
requirements listed helow. T

All Packaging materials are in compliance with CONEG tegislation.

Additiona! Order Requirements:

: P Vs
’
N - -
~ - e el o
- s Ww /-/ /'. I
. /-‘ > .
- -~

7;{‘9 S:gnlamg_/

i




i
: Jo WL HIARRIS CO., INC,

| 10930 DEEAFIELD AOAD | CINGINNATI, 01110 45242

-

.
P

h
LN

J- W Harris Coi
Certificale of Comp!
2=t -5 ‘

Dale

;o . Shippoed To: ] ;” ? . Dato Shipped /(2 ""/R"?K‘-rqu;
ST A RGO NEW ENGLARD P ODROGEIS'S' SYSTEMS Onsartio,_ T/ Q DD
" 90 RESEARCH ROAD L s7 poro M e e
IHINGHAM, MA 02043 ; We /i ~
] . I 1 ' .
P.0O. No )} O” ; .
llom Woaight { Sixa Alloy Haal Mo, I Commonts: ‘
1. / hn s =, Fo. -
LB | Shn Tl BLo s PRy00s5 183D | §
; ' e | , - _ 7006 W71/ 890 vty
L LOIR | Shaw g4 | g/i AR5 -
- ] ] | |
. - . ]— K F:_
Al o JAWS A51000 . |0Q-R-5660 . - ¢ Zn T foant
7 ASME SFA5.10 |+ Gloss | Si Fo Cu a Mg ‘ Other Elemoat
i . : * ) - EaCh . T
17100 Aluminum B} ERT100 | R1100 1100 ! S A J A 0,05-0.20 0.05 0.10 0.05 T
2319 Alminum (C)|ERZ319 | R2319 2319 0.20 0.30 5.0-6.8 | 0.20:040 | 002 0.10 [ 0.10-0.20 0.05 (
4043 Aluminum [ ER4043 | 4043 4043 | 4.5-60 0.0 0.30 0.05 0.05 .10 0.20 a.gs . . . C
710 Alomloum___|ER4047 | Rd047 | a0dr | 1o 13.0 | 0.0 0.30 0.15 0.10 0.20 0.05 C
5103 Aluminum rEHS‘lB:i R5183 5103 -40 0.40 0.10 0.50-1.0 4.3-52 0.05-0.25 0.25 0.5 0.05 o]
5356 Aluminum - ER5356 | Asass 535G 0.25 040 0.10 0.05-0.20 - 4.5-5.5 0.05-0,20 a.1o 0.06.0.20 - " 0.08 0
5554 Auminum EASSS4 | ASSs4 5554 .0.25 0.40 0.10 c.50-1.0 2.4-3,0 0.05-0.20 0.25 1 0,05-0_20 0.05 0.
5556 Aluminum | [EAS556 | AS556 | 5555 025" 0.40 0.10 0.50-1.0 4.7-5.5 0.05-0.20 | 0325 | 005020 0.05 o
5654 Alliminum ERS6S RSG5 5654 D) D 0.05 0.01 31-39 0.15-0.35 0.20 | 0.05-0.15 005 0.
NOTES: _ o 5 ‘ MM Boc Gp e
I. Swngle values shown aro maximum percontages, excopt whoere a minimum is spociliod. o . é -
2. Berylium shall not oxcoad 0.0008 porcon, alf aflays, ’ . ' _ . .
A Siicon plus iron shall nol oxoood 0.95 porcont, 90 RESEAHCH [ SN ‘_J
. tho aluminum contont Is lho dilfaionco botwoaon 100,00 percont and the sum of all olher motajlis slemonts prasont in amounts cf HINGHAM MA Oru4
0.010 porcani or morn oach, exprassod 1o the second dacimal baloso delemning tha sui, and shall nol ba lass than 99.0, ’ < 3
C. Vanadivm contont shalf bo 0.05-0.15 parconl, Zirconium eonlont shallbe 0.10-0.25 porcony, :
0. Siicon pus lion shail not excood 0.45 porcont,

@.
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: J. W. HARRIS CO., INC, | 10930 DECRFIELD ROAD | CINCINNATL, 01110 45242

J..W. Harris Comp
Certificale of Co,mp-_t

At

. Dalo . i Lo
o : Shippod Ta: ‘ Date Shipped /(0 “2 5~ F v,
SO Tt AIRCO NEN ENGLAND PPl fRotess: SwsTem s Tl oo _7,6977/5?:&7/‘{"
'} 90 RESEARCH ROAD orNo. /57 ¢
HINGIAM, MA 02043 Yo Z00.¢ 4/3?/y5"7c7§-’.90§/j’5 £ S
P.O. No. PO# : ' : Lo
hom Woight I Siza Alloy Haat No, Comw . : ‘ E
- ! i c//W n - :-,a.
; $9LB 58 - A e 2473 T BOC 3
7 : - . — — - ,
: P} o
; | -1 | (g) ]  HINGHAM, MA 02045
T T
Al . AWS AS10408 . |QQ-R-5668 - : . Parcant
v ASME SFA5.10 [ v Glass - . Fo Cu hln Mg cr Zn R Othor Eleman
Col o Each T
[ 1300 Auminum (8)|Ent100 | Ritoo| 1100 A A {_oLo:;-u.zn 0.05 0.10 0.05 c
{2319 Ahminom (C)|ER2319 | R2a 10 2319 0.20 030 | 5868 | 020040 0.02 010 | 0.10-0.20 0.a5 )
[ 1043 Alomioum - ER4043 | A4043 | 4043 | 4560 | oo 030 | gos 0.05 0.10 0.20 0.05 ¢
710 Alumlnum ER4047 | R4047 | 4047 | 11.0-130] o0 0.30 0.15 0.10 0.20 0.05 0
V| 5103 Aluminum ERs5183 | AS163 5103 Ao 0.40 Q.10 0.50-1.0 4,3-5.2 0.05-0.25 0.25 0.15 0.05 Q
5356 Aluminum * |ERS356 | 15356 | 535G 0.25 040 | - 010 0.050.20 | . 45-5.5 | 0.050.20 | o.10 | o06.055 1 0.05 0
5954 Aluminum ' |ERS554 | R5554 | 5554 .25 0.40 .10 0-501.0 | 2430 |"0.050.20 | 025 | 005030 0.05 0.
5556 Akrminuin | | ENS556 | (5556 | 1 5550 025" | 0.40 010 0-50-1.0 | 4755 1005020 | 025 | 005030 0.05 .
5654 Aluminum ER5654 | A5654 5654 0 D 0.05 0.01 3.i-39 0.15-0.35 0.20 | 0.05.0.15 0.05 0.

HOTES;

1,

2.
A
0.

S0

@

Snigh values shown are maximum
BoeyMum shall not axcoad 0.0008 p

porceniagas, axcapl whora
arcon, all afloys, ’

Siieon plus iron shall nol axcond 0.95 porcont,

the aluminum conlent Is the dillaronce Lolwoon 100.00 percont and tho =
0.010 parcent of moro oach, pxprassad 1o the second docimal belofo do
Vanadium contan! shall bo 0.05-0.15 porconl, Zirconium conion! sh
Siicon phus lion shall not oxcood 0,45 porcant,

a minimum is spociliad,

um of all olher motaltia olements
lonming tho sum, and si
aliboe 0,.10-0.25 porcant,

I N NI IV

prasant in amounis of
alt not bo lozs than 99,0,




e aletn ki en b vl o e e el s b Sl At R o 4 —‘
A ' ‘

’,' Lo 2 . ) ?‘:,::} . .
W oL : : , J..W. Harris Coy
B0 e -

LA ETRY SR

N . pa
S L P i S W HARAIS COLINC. [ o930 OECAFIELD FIOAD | CINGINNATI, 0110 5242 Certificale of Con
O ; H“EMMES s o : Pate /) LS,
o W -, SOLGG FWIRG L WL T Y . . . (L ==
I Ta: =y : A - Shizpod Ta Dale Stipped -~ 77 - .
a ST Yhnco New EncLang R T SyEEms | o =
" ', 90 RESEARCH ROAD B 700643 R 153 049¢ 200 Ordor No. %-% 2 ST
B . MINGUAM, MA 02042 / B
E’ P.O, No‘ . PO” ’ * ‘ Fl
T :
© [ ltom Walghi Sixe Hoat Mo, Common(s:
1. : _5/ ' YR
. 56 32 . . L Blom
o |2 ' J ‘ T
— "
i R ———
n 13 W !
-
. Al - A‘I'YS AS10-00 , GO-R-566D - . ecar
2 LA ASME SFAS.10 |+ Glass . ) Si Feo ] I Other Elgs
i A o v ‘ . Each
o - - I B -
s {1100 Aluminum (B) | ER1100 | AT 100 tioo_ | A A B 010 |- 0.05
& [ 2319 Abminum (o) ERz19 Vnzatg | oaps 030 | sg.¢ 040 : -
o ] 2313 m.ln m (CHERZ219 | 2 <31 : U240 . _5.0-G, -0.200,. 4 N3} I_0.10] o.10-0.20 U.05
2043 Aluminom - [3R4043 | 4043 | ao4s 4560 | o6 | o ;- AT YT 005 .
710 Alumlaum EA4047 | Rdod7 | a047 1.0~ 3.0 | 0.0 T 0.05
|- 5103 Alominuy. - ERSTO3 Y ASIBA | " Hi0g o 40 | 040 0.05-0.25 11 0251 uvis n.05
5356 Aluminum © |ENs3ee Ns356 | ) 5256 0,25 0.40 .. . 050, - 4,5-5, 0.05-0.20 | g.10 0,06.0.20 - " D05 _
5554 Numiovn ~ |ERASSES R555] 5554 .0.25 0.40 50-10 | 2300 1 ousoan 025 | eosoan T e T
5556 Aumiovin _ [ER5556 | ASsse | 5556 025 | 040 755 | 05050 025 | 0.051.20 X C A
: R T 3T 035035 500 pmeg—|— [
;: 5654 Aluininun .|z.n:;r;5: ﬁ@fm 5654 D ) . 3.1-9.9 0.1.5 Q.35 0.2_0 005045 |~ 0,68
5 NOTES; ‘ _
= 1. Sigh valugs sbowit aro maxknem porcenlagas, excopl whore a minimum s spociiod.
2. Doylium shal not oXCood 0.0000 porcpny, al afloys, ’ ; .
i) A, Slicon plus iron sha) rol oxca'od 0,95 Poicand, ‘ K . . ]
0 0. the aluminum cantent Is Iho dilferonco bolwang 100.00 percont aad jhe sum of all olher motalie alentonms prosont in amounls ¢f
0 0.010 porcanl or mote oach, oxprossod 1o tho 3ocond docimal bufoje doterming iha sum, and shalt nol bo fosg than 89,0,
8 C. Vnnndiurq conten| shall bo 0,05.0.75 percent. Zirconlun conlont shallbe 0.10-0,25 poicon), .
g D.  Siticon phis lron shal) nol vxcood 0,45 porconl, ‘
i
l.:! .
. . ", We certily thal ihe flems andtor malesals Kool aba.. .
14 . .
lL 1 L) . H
fa
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Alcdlec

D1:36FM NCRTHERST AIRGAS

o

A Pannership of Alcoa Wald Wira Company, Inc.

ard Aluminum Technclogy Corperation

CERTIFIED MATERIAL

Diameter

Packaga

7.5

AlcoTec Wire Company

2750 Aerog Park Drive
Traversa City, M1 43686 USA

(816) 841.4111 Phane
(518) §41-8154 Fax

gleatec P traverse,com E-malt
11/13/98

REPORT

Lot Number

A!ldv

R5183 .

156 TIG Rod Box

362884

P.O.# - 86330

Chemical Composition limits
Element

or

Minimum %

Maximum %

Si -—- 0.40
Fe -— 0.40 +
cu --—— 0.10 v
Mn 0.50 1.0 »
Mg 4.3 5.2 i;;
Cr 0.0% 0.25 /
Zn - 0.25 /

. Ti - 0,15

, Be -—- o.oooar//

Other Each - Q.05
Other Total —-— 0.15
Aluminum Remainder

AlecoTee Wire Company hereby certifies

report has been inspe
eanlirahlie reaniramen

that the materizl covered by this

cted in accordance with and been found to meet the
+s af anecification AWS A5,10-52 and afiy order

all ﬁédkgéfﬁg'matEETEI

Additional Grder Requirements:

» 4 =

VA« Cuatity Cantrod

s are 10 compl1anE§—thﬁ—ceNEG—%cg%sla%ianw_n_wqmﬂm__‘-m




AlcoTec Wire Company
CO I eC 2750 Aero Park Drive
Traverse City, MI 49686 USA
l .. [(616) 941-4111 Phone

A Partnership of Alcoa Weld Wire Company, Inc. {616) 941-9154 Fax
and Aluminum Technology Corporation alcotec @traverse.com E-maii

- 21/11/06

.

CERTIFIED MATERIAL REPORT

Dianivter Pacxage ' ot Numbers

RS183 156 TIG Rod Box 362884
Poss - 856350

Chemizai Jempasition limits

Fiomant Minimum b Maximum %
Si -—- 0.40
Fe --- L+
Y -——— L G
Mo J.2¢ H
N 2.3 .
Or 5.03 G

0

2

R == R BT B B T (VP e e B S et |

A Dt Ly an
£

-Fi P
Fo --- 0. 040
Other Each - 0

T - - ter ;'_-,,; Torat N '
sluminum Remaindar

AlcoTe: Wire Company hereby ce
repor: has heen inapedied In &
applicabie regquirements of spugi
requirements listed below.

v
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All Packaging materials are in compliancgpwith CONESD fegisiaticon.
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2 that the mazerial voveread by Thiz
ance with and been found to meet the
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0. BOX 1220, SCRANTON, PA. 18501 PH, (717) 587.5191
‘PLANT LQCATION- INTERSTATE 81, WAVERLY EXIT 59

-

BOC GASES C(AIRCO) SHIP TG: %Oc?_-ss' IKSTEMS

D TO:

e LISLE IL v
JS;TOP;léF; 'PUHCHA.SE oaben NO. FO0LS0 ,-F’./ VS oY o Koo CERTIFICATE DATE: 9/ 04/96
\WOVIK ORDER NO-: . 900816 ._. - ) o guamy: o <8 _
ORK ORDER/LOTNO: o | P , o e -

Filler Netal Analysis., %

Heat’ ¢ . .sits - o TR s e N

710840 015 430~ 1.800 .06 013 20,01 9.78
o co/kb Ta " Ti . Cu Cb/NbeTa @
050 . . .02 050 .040 . .0S0

The natertal has not come 1n contact ulth mercury or narcury contalntng canpounds

- - R Ik et
— _v..-..‘ . e

Hatarlal not tcuched hy hand aftet.fxnallpfhductlon process clean!ng
Material has been nanufacturad in accordance utth Sandvlk Stael Conpany Quality Manual

Revision 10 dated October 1, 1935. Quality srsten approved to ISO-BOG2/RNSI/ASQC
Q9002f1994. ' ‘ \

Baagt E. Berg, Director, puality and Metallurgy (/
15¢66119> (103 R4 = Te (oA GIANN S

B =SEARCH ¢ D
HlmGHAM MA 02043




SANDVIK:
<~ Steel - |p : VIKEST
H OXA Z20TSCRANTON:

T PHIGT G
TP ‘PLANT LOCATION. INTEHSTATE 81 WAVERLY EXIT 59

LD TO: BOC GASES (AIRCO) SHIP TO: QQCX_ESS S>‘97§M
LISLE IL ) : o
USTOMER PURCHASE ORDER NO.: 00652 R, /{/5 FOF FHSE c&aﬂslcaTE DATE: 10/9 4/9 3

ANDVIKORDERNO.. 92899 - o SICRNSE

JORK ORDER/LOTNO: - . -~ . o L TAG

ANS A S. 9

-'(-uu’r‘ : “‘.;.3
STAIILESS STEEL UELDI!G HIRE TYPE ER 3081.. -._.-I'_ﬁ.ﬁ;E%ER:_i/B'

leler Natal Analys;s, %

=

Heat . < si Mo P s Cr Ri

$437864 .013 430 1.720  .020  .013 15.88 9.98
% .Ch/Nb Ta TP Cu Ch/Rb+Td N
256 - .oig ©.go8 - T 186 "7 oss

The wmaterial has net come in contact uzth mercury or mercury conta:n:ng compounds -
rhtorxal pot touched by hand after f:nal productxon p::ocess clean:ng
Material has been manpufactured in accordance with Sandv:k Steel Company Qual 1ty Manual

Revision 10 dated October 4, 1995. Quality system appr.ovod to IS0-9002/ANSI/ASQC
Q9002 1994, ) : -

Bengt H. Berg, Director, Quality and Netallurgy fFW Boc GASES

Daniel, Bamiani, Quality Engineer _ HIESEARCH ROAD
/ L NGHAM, MA 02043
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Certificate of C
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. [ 10930 DEEAFIELD ROAD' | CINCINNATI, Q11O 45242

. , ) Dalo - ' :
e Gitoe ess Sy sTem s Tl o SR

Ge 700157/ 71000 - e

J. W. HARRIS CO., INC

" "AIRCO NEW ENGLAND
'’ 90 RESEARCIH ROAD

HINGUAM, MA 02043
P.O. No. Po# ' ' :
hom Woaighl Sixa Alloy tHoat No, . Commonls; - . TR AR
3 1- y * -' - . - / g - ' a .
Yo L7 /R Lt el | VHHBOC GASES &
) N ! £ R e
Oy " . . L -
1 2 1 | oS\ ?{0 RESEARCH Ro AD
1, . . "."‘ -'. . ' . t.“ ,NGHAM' MA 02043
T Q. . . ! — . Percant
Al ; AWS AS10-00 , | OO-R-5668 . c n - o
7 ASNE SFAS5.10 | v Glass - Si Fo cu M Mo ' e hat Elomor
o S - Eac .
1100 Aluminum (8)| ER1100 | A1100 1100 LA A 0,05-0,20 0.05 0,10 0.0 -
2319 Aminum {C} ER2319 | R2319 2319 ° 0.20 0.30 5.0-6.0 0.20:0.40 0,02 0.10 [ 0.10-0.20 0,05
4043 Aleminum | ER4043 | R4043 4043 4.5 6.0 0.0 0.30 0.05 0.05 0.10 020 .05 .
710 Alumlnum ER4047 | R4047 4047 11.0-13.0 | 0.0 0.30 0.15 0.10 0.20 0.05
' | 5103 Aluminum ERS103 { AS303 5103 4o 0.40 o.10 0.50-1.0 43-5.2 | 0.05.0,2§ 0.25 0.15 0.05
5356 Aluminum ©  |ERS$JS6 | A5356 8356 0.25 0.40 . .10 0.05-0.20 | . 4.5-5.5 Y1 0.05-0.20 0,10 | 0.06.-020 - " 0.05
[ 5554 Aluminum * |EAS554 | RS554 5554 .0.25 0,40 0.10 0.50-1,0 | 2.4-20 || 0.05-0.20 0.25 | 0.05-0.20 0.05
[ 5556 Aluminum ENs556 | A5556 ] 1 5556 0.25 0.40 0.10 0.50-1.0 4.7-5.5 | 0.05-0.20 025! 0.05-0.20 0.05
[ 5654 Aluminum CR5654 | BR5654 5654 8] 1) 0.05 0.0i 3139 0.15-0.35 0.20| 0,05-0.15 0.05
. ' . r - .
HOTES: 1 :
Sinpl valuos shown aro maximum porconlagas, oxcopl whera a minimum is spaciliod, L .

i
.

Derylirm shall not oxcood 0,0000 Percpns, ol alloys, . ,

2.

A, Sticon plus iron shall nol oxeded 0.95 porcont. :

0. the aluminum cantont i tho ditforonco bolwoon 100,00 percont and tho sum ol all other molalic slemonis prasen! in amounts of
loss than 99,0,

fii

T

0.010 porcont or mote aach, exprossed 1o the sacond decimal bolore doloaming tho sum, and shalt aol bo
Vanadium contont shall bo 0,05-0.15 parcenl. Zirconlum conlent shall bo 0.10-0.25 parcant, :
et

Siticon plus lron shall not oxco 0d 0,45 porceat. .
| st .
| ;
. . We cerlily thal lhc items and/or malenals lised*above are in accordance
applicable purchase specitications having passed our eclions as nol

oo




S5 (HON) 08:08  HARRILS WELCO CUSTSRY

A

iTEL: 704 139 2301 ) Pl

- o P -

HARRIS-WELCO |° 1051 YORK ROAD P.Q. BOX :ég | XINGE MOUNTAIN, NC 2808%&
SOLDERING, BRAZING & uu;«mc PRODUCTS
cmzncmx o cox,#:.:ucz

‘P@cce,ss S¥SiEms

\kr - "T"DC 185U% DATE: 04 -15-9%

Ay

o, 7&@45@/7 >yloco ™

K
Ja-n..- -t

\l\-

ALLOY:™ 4043

1O LBS o¥3 HeXSle

N ', xz.n:r m:::t.cr MUNBER: o__;)ﬁ

CHEMICAL COMPOSITION LIKITS

SPEC: AWS AS.10R/ER4043/AMB 4130D

ASHE S7A §5.10/QQ-R-G6s-B

SILICON 4.540
coppEX ’
LRCOH

BERYLLIUX

OTHER -

5.00¢08 TITAMIUM . 200

L3489 MAGNESIUNM .C5G6
.B00 ZINC Ry
C .. 0008 REBAINDER ALUHIM.D-!
18 :
I
- ‘A" s .‘_:;'

-

SIHGLE 'MLUES ARX mm.m UNLE3S O‘I’HERUIBE SPICIFIED.

SAPETY SILV, STAY SILV;.STAY CLRAN, STAY $AJT5.6 BRIDGIT ASE REGISTLEED .
TRADEWARKS OF J.W. KARRISiCO.} INCK - i 175§ BRI 7 M5 RE6ISTED

a M
&

P o

..-n'..,", 4
SR

M@ &Boc GASES

50 RESEARCH ROAD
HINGHAM, l\%';ti 02043

WE [CXRTI7Y. THAT Tr¥ 11048 AND/OR
MATERIALS LISTED-XROVE ARE IN
. ACCORDANCE- WITH. ALL APPLICASLS
;tgcmr SPECIFICATIONS HAVING

5 ¥




N DVl

W makie Quality, hopgers. - -

SOLD T0: FRaCesS SKSTEZS

CUSTOMER PURGHASE ORDER NO.: 700/ 5 R/ 777/500

SANDVIK STEEL COMPANY
P.0. BOX 1220,'SCRANTON, PA. 18501 PH. (717} 5875191
PLANT LOCATION: INTERSTATE 81, WAVERLY EXIT 53

SHIP TO:

MATERIAL CERTIFICAT

AIRCO-XEW ENGLAND
HINGHAN nNA

CERTIFICATE DATE: 3/20/97
SANDVIK ORDER NO.: auantiTy: [ 80 ¢ B S.
WORK ORDER / LOT NO.: _j' TAG:

AWS A-5.9
STAI!LESS STEEL -WELDIXG WIRE TYPE ER 308L DIANETER: 1/18"
Filler Metal Apalysis, X
* Beat c si Mn P S Cr Ni
5711375 . 007 . 400 1.800 .014 .012 20.02 9.85
"o Ch/Rb Ta Ti Cu cwnb?'ra_ N
.01a ' W .002 .030 .032Q .055

The waterial has zot come in contact with mercury or mercury-containing compounds.
“““Material not touched by hand after fipal production process cleaning.”

Material has heen manufactured in accordance with Saandvik Steel Coumpany Quality Hanual

Revision 10 dated October 1, 1995. Quality system approved to IS50-9002/ANSI/ASQC
Q3002-1394. '

MO BOC GASES
90 RESEARCH ROAD

Teith M. Hottle, Manager, Quality 3 Metallurgy
Celeste Brenman, Sr. Quality Engineer

15(66113)(10)




T

T
MATERIAL CERTIFICAT

— - | o SANDVIK STEEL COMPANY
We make Quality happen . - - P.0. BOX 1220, SCHANTON,‘PA. 18501 PH. (717) 587-5191
_ : " PLANT LOCATION: INTERSTATE 81, WAVERLY EXIT 59
A .
SOLD TO: BOC GASES CAIRCOD SHIP TO: AIRCC-MEU ENGLAND
LISLE IL HIAGBANM NA
CUSTOMER PURCHASE ORDER NO.: 42100 CERTIFICATE DATE: 9/03/96
SANDVIK ORDER NO.: " 40816 QUANTITY: PER PACEKING ROTE
WCRK ORDER/LOTNO.. - 967819 ' _ TAG:
AWS A-5.9
. §TAINCESS STEEL WELDIXG WIRE TYPE-ER-308L°-Z.- = . - DIAMETER: 3/32°
Filler Mstal Analysis, %
. Heat c si Mn P s ce Ki
- S7ydsve '
e T, ,013 .430 1.720 .020 . .013 19,88 9,98
Mo Cb/Nb Ta Ti Cu Cb/Rb+Ta N
- .250 .010 005 .150 055

1" The material hﬁs pot come in contact with mercury or mercury-coataining compouads.
- !iatsr:al not tuuched by hand after final pro.d.uctmn process cleaning.’
Hhterlal has been uanufactured in accordance With Sandvik Steel Conmpany Quality Manual

Revigion 10 dated October 1, 1995. Quality system approved to ISO- 9002 /ARSI /ASQC
09002-1994,

Bengt B. Berg, Director, Quality and tetallurgy C—'“_?OO/CS'FV?-?‘V/O/SM
15¢661192C103 |
| ) V& BOC GASES
90 RESEARCH ROAD

HINGHAM, MA 02043
D «




l‘_',)Vll(l IVIATERIAL CERTIFICAT
e SANDVIK STEEL COMPANY

P.C. BOX 1220, SCRANTON, PA. 18501 PH. (717} 587-5131
PLANT LOCATION: INTERSTATE 81, WAVERLY EXIT 59

SOLD TG: BOC GASES C(AIRCO] SHIPTO: AIRCO-KEW ENGLAND
LISLE IL HINGHAM HMA
CUSTOMER PURCHASE QRDER NO.: 465682 CERTIFICATE DATE: 4/21/97
SANOVIK ORDER NC.: 12603 ‘ouaNTiTY: PER PACKIRG KROTE
WORK ORDER/LOT NO.: L 978457 TAG:
AWS A-5.9
STAINLESS STEEL WELDING WIRE TYPE ER 308L DIAMETER: 3/32°

Filler Metal Analysis, %

Heat C 5i Mn 4 ) Cr . Ni

5712978 —4eLB 013 . 440 1.800 .015 .015 15.96 3.63
P Mo Cb/Nb Ta Ti Cu Cb/Nb+Ta &
. T ey 070 _ .002 .060 .030 .035

(hoeess SysTems
fo. 700 19R /77410500
Shippep #2577 oADERTG6E9L 40/

The material has mot come ia contact with mercury or mercury-containing compounds.
“Material not touchaed by hand after fimal preduction process cleaning.”

Material has been manufactured in accordance with Sandvik Steel Cowpany Quality Manual
Revision 10 dated October 1, 1395. guality system approved to I1S0-3002/ANSI/ASEC

03002-1934.
¥ BOC GASES
Colosts srensan, 1. Dual F i Sl 90 RESEARCH ROAD
&o . HINGHAM, MA 02043
...... WAl [0 £ . O
15(66119)(10)

. =y




_"-"S ANDVIK i;h S MATERIAL CERTIFICAT

ml S ~ &ANDVIK STEEL COMPANY

' _p_o BOX 1220, SCRANTON, PA. 18501 PH. (717) 587-6191
i au’ _t’ p — - ‘PLANT LOCATION: INTERSTATE 81, WAVERLY EXIT59 -

]

' Paoczss SYSTENS nm.

T sHIPTO:
y - WESTBOTO MA

. . CERTIFICATE DATE: 4/29/97

smovm oncsq NO.:  QUANTTTY: PER PACKIAG HOTE
WORK ORDEE/LOT NO.: TAG:

AUS A-5.9 _ k

- STAIHLESS STEEL UELBIHE WIRE TYPE ER agsL - DIAMETER: .035"

.lelar Hatal Analy51s.'3'
¢ st Mo P s Cr N

.;:‘5711375 o .007 . .400 1.800 014 . 012 20.02 3.8

Ta Ti Cu : Ch/Rb+Ta N

o O02ue 030 — 030 . 055

_.Xeith M. Hottle, Manager, Quality 3 Metallurgy C.—

15¢03030,5RED. 2¢10) "~

S A2
CUSTCOMER ORIGINAL C/
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©. AFR 23’37 11:58AM NORTHERST RIRGRS P.1
AleoTec Wire Company

AlCOlec , . 2750 Aero Park Drive
F i1 | [ & - Traversa City, Ml 49888 USA

(818} 9414111 Phone

A Partnarship of Alesa Weld Wirs Campany, Inc. (618) 841-6154 Fax
and Aluminum Technelogy Corporation . aleoiec© traverss.com E-mail
Q1/13/97
CERTIFIED MATERIAIL REPORT
Alloy . Diametey Package Lot‘Number '
F

RS183 ‘- 125 T1¢ Rod Bex 363423
P.0.3 - 93118 "

Chemica! Composition limits

Element Minimum % Maximum &

si - 0.40

Te _ -—- 0.40

Cu -—— 0.10 ’
Mn D.50 1,0 A
Mg 4.3 5.2

by 0.0% .25

n -— : Q.25

Ti -— Q.15

Be -——- 0.0008

Other Each - 0,035

Other Total ——— g.15

Aluminum Remaindzsr

AleoTec Wire Company hereby certifies that the material covered by this

report has been inspected inm accordancs with and been found to meet the
applicable requirements-of specification AWS AS5.10-82 and any order
regquirements listed below. , : :

i

All Packaging matefkals are in compliance with CONEG tegislation.

Additional Order Requirements:

R Jm

V.P. - Cuallty Cearst N
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Title

SPECIFICATION FOR CLEANING:PROCEDURE

Attachment

LIGO COMPONENT CLEANING DATA SHEET
Project V39049

Component Serial Number

v Gotp  ypted 297
g7 | vHaYg23-/8

7= /
Ferr |
I
Wash Cycle: Mleomoeal
GED  vwin,  w snl
- S TN

Max. Temp.: _/4/6 © Duration: _ 90 w:a vy,

Flowrates: 20 G-mw

Date: S5-22-97

Operator: 34

_’/ TOW\

Comments:

ate: \5"22— ?7
Date: 3 -2 7~ q7

Component(s) Inspected By:

Quality Assurance:

Comments:

sequiny

ABY

SPECIFICATION

Rev.

UMbt A V049-2-015
Page C? of

o
<

11748

DT 0T



abey

'f?.gf'Z'beﬂ V

R
f )
i f

OGO, .. ASHEET

FEL ML TN

A3 H

NOILVOId103dS

MANUAL WASH STATION
PART DESCRIPTION : / ‘f/,ﬁz»q SIN: s WORK ORDER: & cr
DATE/TIME: S/ RO
OPERATOR: Bt/ !/ ~7724¥y

NOTE:REMOVE ALL TIE RODS PRIOR TO WASHING

J.FILL D.I. WATER TANK XD-103 TO MARK HEAT D.I. WATER USING PUMP XP-103 AND HTR.XP-102 /
TO 150.F. Tioo5= [ FL

2 FiLL POWER WASHER TANK WITH A 50% SOLUTION OF IMPRO CLEAN 1300 AND D.|. WATER. .
MIX 11 Don@

3 APPLY SOAP SOLUTION TO ALL COMPONENT SURFACES WITH LARGE YELLOW NOZZLE IN
POWER WASHER WAND AND SIPHON TUBE IN THE POWER WASHER TANK.

4 HAND SCRUB SURFACES WITH NYLON BRUSH WHERE NEEDED.
5 REMOVE SIPHON TUBE FROM TANK AND INSTALL GREEN NOZZLE INTO WAND.

6.POWER WASH COMPONENT. ALL SURFACES SLOWLY COVERED AT LEAST TWICE.

-
WASH TIME = z_’) MIN

7 POWER RINSE COMPONENT. ALL SURFACES SLOWLY COVERED AT LEAST TWICE. .
RINSE TIME= /-3 © MIN

8 REMOVE EXCESS WATER WITH VACUUM OR CLEAN AIR WAND.

- (M
9 ALLOW COMPONENT TO DRY BEFORE MOVING TO CLEAN ROOM. DRY TIME= G;’o Ml(ld

Vi

NOTES: “ﬂoﬁ’ﬁvﬁ"i“'ﬁp {ns‘tcfg o A@“ ‘5‘/.;90%?? - Berer

PY:1¥ 1BqWNN




{
BN

Lo D-. . ASHEET

MANUAL WASH STATION . :

T

PART DESCRIPTION : & W e = 5’? SIN:_ oty 7 72 2-/4&° WORKORDER: 2575 ;
DATE/TIME: g lTT) ‘

OPERATOR:

NOTE:REMOVE ALL TIE RODS PRIOR TO WASHING

1 FILL D.l. WATER TANK XD-103 TO MARK.HEAT D.I. WATER USING PUMP XP-103 AND HTR.XP-102

o
TO 150.F. TI925= -2

2 FILL POWER WASHER TANK WITH A 50% SOLUTION OF IMPRO CLEAN 1300 AND D.I. WATER.
MIX11 Oone

3. APPLY SOAP SOLUTION TO ALL COMPONENT SURFACES WITH LARGE YELLOW NOZZLE IN
POWER WASHER WAND AND SIPHON TUBE IN THE POWER WASHER TANK.

4 HAND SCRUB SURFACES WITH NYLON BRUSH WHERE NEEDED.
5.REMOVE SIPHON TUBE FROM TANK AND INSTALL GREEN NOZZLE INTO WAND.

6.POWER WASH COMPONENT. ALL SURFACES SLOWLY COVERED AT LEAST TWICE.
WASHTIME= & O MIN

7.POWER RINSE COMPONENT. ALL SURFACES SLOWLY COVERED AT LEAST TWICE.
RINSE TIME= 45 MIN

z 8.REMOVE EXCESS WATER WITH VAGUUM OR CLEAN AIR WAND.
8 % 9.ALLOW COMPONENT TO DRY BEFORE MOVING TO CLEAN ROOM. DRY TIME= 90 MIN
P m 7;\
S | O s ' Lbnr aVees 1o B gy ot 2
olh | || NOTES 1A% v 12345 W Lomuie W ANVEERES T e Udeatlroe &5 (‘
e 1 — H
i : \!}\:
N A
e O
2l < |
S|

‘ABY PGQuINN




Title: COMPONENT RGA TEST PROCEDURE ;
TITLE i TEST ARTICLE PARAMETERS PUMPDOWN LOG
DATE: 1[25
TIME: !
TEST LD.: e.g. WBSC1_1 WHAM L o
PSI TEST ENGINEER: A A el
QUALITY ASSURANCE: | i i
‘ PHYSICAL DIMENSIONS | | |
S.S. SURFACE AREA | f | | em”
VITON LINEAL LENGTH | inches | | em
VOLUME b | | liters
| l ! l
| | | |
PUMPDOWN . TIME | | PRESSURE |
g [ 30 == | 2feaE |Tom
i - | hemin | | Tors
114 hemin | 2 3. /076 | Tor
i o hromin |ﬁ Ter
o /22 [hrmin_ | 1. xip-1 |Tom
i¥ | heimin Torr
z% his |armin | G~ {67 ¢ | Torr
i 1210 Jwmn | Sdxio- 1| Tom
. { hrimin | Torr
212 705 Jhemin | ¥ | %io-/ |Tom
! clo ot Arpw | ROmmIR Torr
[Lo0 hr:min 2.C xo 2 | Tom
[ | hr:min Torr
Nzs {125 hr:min [. 5% 10" b Torr u/ca!r é&!{,
- hr:min .S xio~ 1 | Tom
hrmin | Torr
j hrimin | Torr
| | hrimin | Torr
‘ | hrmin | Torr
- SPECIFICATION
Nurmaer VC4%-2-127 Rev.i
A -




Title: COMPONENT RGA TEST PROCEDURE

TITLE

/ BAKE OUT TEMPERATURE LOG
DATE: Nz <
TIME: {
TEST I.D.: e.g. WBSC1_1 WHapM L
PSI TEST ENGINEER:
QUALITY ASSURANCE:
BAKEOUT LOG /DATE TIME | TEMPERATURE |
1% |emin | SypA7T eAgEC
' | hr:min VoD °C
r | hr:min dd | °C
24 | hrmin | Shut down | °C
7 | hrimin j°C
Slz&  Thmn | 4.5, %<
f | hrmin | | °C
| hrrmin | | °C
hrmin ) | °C
hrimin | °C
hr:min °C
hr:min °C
| hr:min | °C
| hrimin *C
| hrimin °C
| hr:min °C
hr:min °C
hrmin °C
hrimin °C
] SPECIFICATION
Numper: V045-2-12?_q Rev 1
A
Page __ 21_ of _ 28




Title: COMPONENT RGA TEST PROCEDURE

TITLE

RGA ION SOQURCE SETTINGS SHEET

DATE: 7L<
TIME: t

TEST L.D.: e.g. WBSC1_1

WHAM L

PSITEST ENGINEER:

QUALITY ASSURANCE:

RGA NUMBER:

RGA SENSOR HEAD SERIAL # QMS

RGA ELECTRONICS UNIT SERIAL # QME

{ Type CH-TRON | | 1S-TYPE: HS-THOR.
Channel 0 ENABLE
Detector Amplifier RF-Polarity inverse
Type CH-TRON R IS-Voltages V]
SEM Volt. << 25X >> Offser ON JonRef 138
: : Cathode 90.0
Mass fon Source Focus 9.38
Mode SCAN-N Filamen: # Field Axis 373
First IS-Set Extract 12
Width
Spezd IS-Emission Fil.Prot. Thresh.
_ ) [mbar]
Resolution 5 Emiss [mA] RN
DL edd - Protect [A] 3.5 1 x
- SPECIFICATION
=y

Numper. V045-2-127
o

A

29

Page 22 of 25




Title: COMPONENT RGA TEST PROCEDURE

TITLE

RGCA SCAN PARAMETER FILE SETTINGS

DATE: 25

TIME: !

TESTLD.: eg. WBSCI_I

wWHAM/

PSITEST ENGINEER:

QUALITY ASSURANCE:

RGA NUMBER:

RGA SENSOR HEAD SERIAL # QMS

RGA ELECTRONICS UNIT SERIAL # QME

PARAMETER FILE: LIGQ200.SAP

PARAMETER FILE: LIGO200.SBP

Load-Ch:00 |CH-O- = | Load-Ch:00 CH-0 -
Stare | ENABLE Siate ENABLE
Det. Type | CE-TRON Det. Type CH-TRON
Mass Mode | SCAN-F Mass Moda SCAN-F
FirstMass | 0.00 Firs: Mass 0.00
Detector '
SEM Voltage | 17007 | 7.<20)| | SEM Voltage . | 1700 | |
Mass :
Speed- - - < | 55 | Speed- - |5 |
Width = .. - | 200 | Widh -~ | 200
Resolution - | 25 Resolution | 23
Threshold . | 1E-15
Amplifier
Amp. Mods | AUTO | Amp.Made - | AUTO
Amp. Range | — | Amp. Range —_
Range-L —_ | Range-L —
Pause-Cal. |[1.0 | Pause - Cal. 1.0
Offset © - | ON | Offset | ON
OUTPUT: User discretion
DISPLAY: User discretion
SPECIFICATION
Number: V(45-2-127 Rev.i
A .
Page 23 of 28

e




Title: COMPONENT RGA TEST PROCEDURE

i

TITLE OUTGASSING RATES REPORT SHEET
DATE: ‘7/£57’q7
TIME:
TESTLD.: e.g. WBSCI_1 WHAM &
PSI TEST ENGINEER: /i
QUALITY ASSURANCE: NENARED  WHAAL W GRD
Rorr FiLE: 672597.54C Cyerim G (weal leak |, Cyele 8 Wipur Cal /cd’)*
RGA NUMBER:
RGA SENSOR HEAD SERIAL # QMS
RGA ELECTRONICS UNIT SERIAL # QME

AMU I Leak rate Famu | Gas load Q q
Sensitvity | with leak sensitivity
(Amp) | Tom-L/s Factor (Amp) Torr-L/s-A Torr-L/s Torr-L/s-cm’
wrt N2
H2 [2.32£-7 ] 48X107 b.6E=-7 | /12 2.LE—6 S/ E=H
12 0.42
14 0.5
15 0.54
CH4 |/0c-9 0.57 256 2.7E5-8 /151 3
17 0.6
H20 {//¢-F 0.64 354 3,/6-7 L3772
19 0.67 '
26 0.71 :
28 {6.35~9 | 9.5X10" 3358 | 356 z2.2£&-7 FOLE~13
32 1.14 :
38 1.36
40 12.55-/1 | 9.4X107 2.36-9 | 41.3 loE-9
43 1.33
44 |3.2£-9 1.57 EEN” /47 5,8-13
129 |g.£-/3 | 2.5X10° S0fE-10 | 500 & ==/}
131 2.0X10™
132 2.5X107
134 1.0X10° |
Frna! Pressuel” = &g x0T Torr & Leak
= F 00 8 Torm Wicik opuen
AREE = 2,452F8 SPECIFICATION
H SEmM VoLTAGE = 25006175 Nurmber. X049-2-1 27 Rev.1
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Title: COMPONENT RGA TEST PROCEDURE

‘1

TITLE

OUTGASSING RATES REPORT SHEET

DATE:

/2 5/%7

TIME:

TESTI.D.: e.g. WBSC1_1

WA &, GHC

PSI TEST ENGINEER:

QUALITY ASSURANCE:

RGA NUMBER:

RGA SENSOR HEAD SERIAL # QMS

RGA ELECTRONICS UNIT SERIAL # QME

AMU I Leak rate Fanu I Gas load q
Sensitivity | with leak sensitivity
(Amp) | Torr-L/s Factor (Amp) Torr-L/s-A Torr-L/s Torr-L/s-cm®
wrt N2

25 2,58/

24 [0 10

27 __|43£-70

25 LEL=10

4 i

29 [ 20770
il 75/

47 L fe5=10

43  lGos~ry

45" lbos~y

SO-521/56=0

64 |41~

77 |GE -t

78 \hT7E-10

77 2.0&-//

s@ |56-17

To7. |45-9 35.6 S IE-® 2. /E=i3

SPECIFICATION

Number. V049-2-127

A

Rev.1

Page

25 of

26
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NONCONFORMANCE REPORT

FORM QA 12.1 REV. & (07/30/98)

NCR NUMBER PAGE i OF ]
NCR- SKETCH ATTACHED(O
JOB NUMBER CUSTOMER PURGHASE OADER NUMBER QUANTITY
74 00 4j £ S. I, 556008 /
PART OESCRIPTION DOCUMENT NUMBER AND REVISION SERIAL NUMBER
- H
H.A. M. Main Assy. A VOLa-2-046 Rev g |72

[CODEISPECIFICATION: O ASME SECTIONHI [ SAFETY RELATED [ ASME SECTIONWVIl (] MIL. SPEC ﬂCOMMEHCIAL I

DESCRIPTION OF NONCONFORMANCE

ITEM HEQUIHEMENT NONCONFORMANCE

, Heat Treat la wap Down @ IOCJ'F/A.-, max} 1. Ramf Dn € “50//41' fraw 15" +0 800°F]
- CnJ;n_g gj JGO.F
REMARKS:

ACUTING SHEET IDENTIFIED WITH NCR NO. AND DATE OF ISSUE: BY

ORIGINATOR/INSPECTOR:

- DATE, _——

OATE: 3. 27-9 7

0 VENDOR
0] MACHINING [J INSPECTION ([0 CALIBRATION O ac

RESPONSIBILITY FOR NONCONFORMANCE
O CUTTING

[J DESIGN O MATERIAL

[ WELDING __
< OTHER rio

O FORMING
g QA

TECHNICAL JUSTIFICATIONDESCRIPTION OF DISPOSITION

TTEM TECHNICAL JUSTIFICATICN

DESCRIPTION GF DISPOSITION

Svhwit +o PST for J-Uj'ﬁ]c;qf'“;n

Rer, Mk r029 it ar s

q“{ WeiHen .Dts po.ﬂ. tiom. ,ﬂésm

322797 |55 «-17-%7

TECHNICAL JUSTIFICATION: DISPOSITION: y / )

BY DATE: BY ( /5’/*/75* DATE. 71/% b
DISPGSTION OF NONCONFORMANCE:  JRECOMMENDED DISPOSITION: |10CFR21 ALUATION REQUIRED : LJVES B NO
O ACCEPTAS IS CIUSE AS 1S 3 ACCEPTED CORRECTIVE ACTION REQUIRED: BYES O NO
C] REPAIR MEWORK (] REJECT [] NOT ACCEPTED CUSTOMER APPROVAL REQUIRED:®IYES QI NO
CONDITIONALRELEASE:CANO. APPROVED BY. DATE
APPAOVALOF DISPOSITION: ) NERIFICATION OF DISPOSIION:

VP-ENGINEERING DATE ACCEPTED BY DATE
QA MANAGER DATE 0A MANAGER DATE
DATE ANI DATE




~

] );“')Rﬂm:

) NONCONFORMANCE REPORT
FORM QA 12.1 REV. 6 (07/30/96)

NCR NUMBER PAGE [ OF ‘

NCH- I Q 2 9 SKETCH ATTACHED D

JOB NUMBER CUSTOMER PURGCHASE ORDER NUMBER QUANTITY
7300 Fjy| P.S. L. . 555822 - 00 l
PART DESCRIPTION DOCUMENT NUMBER AND REVISICN SERIAL NUMBER
LTGO BSC Lower Shell Assy .| A VO4A-2-046 gev. & |7300-1
O MiLSPEC KJ COMMERCIAL

fCODEISPEClF!CATION: [0 ASME SECTION I I SAFETY RELATED [J ASMESECTIONVIN
DESCRIPTION OF NONCONFORMANCE

NONCONFORMANCE

I £4nf vp & 'goa/,’ff ‘lq'am 35@ Fu 530‘/:
Ranp op € 1307/ hr._Ceom €00° 19 730°F,
Ramp D @ 115/ke._fram 1015°ta J00°A
Rawp Dn @ 120%hr from 728 45 605°A
Remp Dn € 135%hr {ram 5001 345°A

| 2. Hu,‘“”ﬂ far'b' were frdcesjeo( witholt

identifreation of parts to thermocaple

REQNREMENT

TEM
"I [Heat Treat Ramp-Up @ 100°F/be max.
startimy 4T 350"1:,‘. Rarp- Down
(4 ’oobF/Ar Max. eHJ!;!_( qf"
J00°F

2 | Tewp. of ues.se' to be monitored by
eecording with K ﬂermofdu,/e q'Hqclma!

[

-

A | REMaRKS:

h— DATE: _

‘-,_‘a“
) ROUTING SHEET IDENTIFIED WITH NCR NO. AND DATE OF ISSUE: BY

ORIGINATOR/INSPECTOR: é v é DATE: 7.277-9 77

AESPONSIBILITY FOR NONCONFORMANCE

00 VENDOR [] DESIGN 0 MATERIAL O CUTTING  [J FORMING O, WELDING 5
0 MACHINING (1 INSPECTION O CALIBAATION LI QC G Qa & OTHER He t [m,j'

TECHNICAL JUSTIFICATIONDESCRIPTION OF DISPCSITION
DESCRIPTION OF DISPOSITION

TECHNICAL JUSTIFICATION

Sobuit o PST for JustifiemPron Mo sirc rRoSuLgss  FES
-wJ Weitten DISP 05:"*’;?"’. M D¢ vision) w/ ME T AL LR brST

32117 ‘/_{‘5 a5 s " %. ‘4 é"{%

TLLIAY]
GS Y-17-17

TECHNICAL JUSTIFICATION: DISPOSIION:
DATE: o /L. M/ DATE: C///7/5 ),
A IEANLARiNd

BY

5EPOSTTION OF NONCONFORMANCE:  [RECOMMENDED DISPOSITION: [10CFR21 EVALUATION REQUIRED . LIYES B NO

J ACCEPT AS IS CJUSE AS 1S O ACCEPTED CORRECTIVE ACTION REQUIRED: [IYES DO NO

{3 REPAIR REWORK {] REJECT {3 NOT ACCEPTED CUSTOMER APPROVAL REQUIRED JIYES £ NO

! CONDITIONALRELEASE; CR NO. APPROVEDBY DATE
" | [APFROVALQF DISPOSTION: VERFIGATION OF DISPOSITION:

VP-ENGINEERING DATE ACCEPTED BY DATE
] ) QA MANAGER DATE 0A MANAGER DATE
DATE

Ql DATE AN ¢ /




PROCESS SYSTEMS INTERNATIONAL, INC.
20 Walkup Drive, Westboraugh, MA 01581

" LIGO PROJECT

CALIFORNIA INSTITUTE OF TECHNOLOGY
MASSACHUSETTS INSTITUTE OF TECHNOLOGY

Table of Contents

TAG # - WA3A

P/N - V049-4-A3-01

Quality Plan Sign Offs.

Hyspan Metal Bellows Documentation Package.

C of C to Codes and Standards.
Material test reports for shells, heads and large flanges.
C of C for nozzles, small parts, flanges and weld wire.

Final Cleaning Certificates.

Bakeout Certificate.
Acceptance Test Data.
Final Vacuum Test Data

Non Conformance Reports. Use As Is when applicable.

As Built Drawings/Dimensions.




Tide:  QUALITY FLAN For LI1GD- ADAPTERS

TNCA WARA SMNsI

QUALITY PLAN
FOR

LIGO

SERIAL No. V049 -4-A3-0]

A

|0t Yefpe] — | Raeaser on Dep # 0363
REVLTR| BY-DATE| APPD.DATE DESCRIPTION OF CHANGE
PROCESS SYSTEMS INTERNATIONAL, INC. SPECIFICATION

REPARED 7, DATE | APPROVED DATE |Number
INITIAL ]
APPROVALS W "%27-/%} 3 /// 5 /o AVO9T-2-172

Rev.

7

™. Y

£°




Title

V049-2-070
V049-2-0M
V049-2-072
V049-2-073
V049-2-146
V049.2-074
V049-2-014
V049-2-015
V049-2-019
V049-2-040
V049-2-047
V049-2-097
V049-2-120
V049-2-121

V049-2-123
V049-2-084

APPLICABLE DRAWINGS

REFER TO FABRICATION PLAN

APPLICABLE PROCEDURES

WELDING

WELDING
WELDING
WELDING
WELDING

PAW P8-P8 75%Ar, 25%He

PAW P8-P8 75%Ar, 25%HBe PWHT
GTAW P8-P8 100%Ar PWHT

GTAW P3-P8 100%Ar
PAW P5-P8 75%He, 25%Ar

GENERAL REPAIR PROCEDURE

LEAK CHECK PLAN

CLEANING PROCEDURE

BAKEOUT PROCEDURE

STAINLESS STEEL FLANGE FORGINGS

COMPONENT SHOP CONDITIONING PLAN
SPOQLS/MODE CLEANERS/BEAM TUBE MANIFOLDS FAB
RAW MATERIAL HANDLING PROCEDURE
PROCEDURE FOR VERIFYING COMPONENT DIMENSIONAL

ACCURACY

COMPONENT PACKAGING, HANDLING AND SHIPPING

WELD DATA SHEET SPECIFICATIONS

SPECIFICATION

Number A V049-2-172

Rev.

¢

5

Jaquunp

‘ABY




ADAPTER s -4 -As- of

SPECIFICATION \a49-2-,72

REV. &

2\ Process Systems International, Inc.
[} 20 Walkup Drive

ITEM

PROSECT

LIGO

JOB NO. ¥59049

Aeatter A3 45.25 LD with6d5 TD Hages DWGNO. UgH9q-4-A3

Westborough, MA 01581-5003 APPLICABLECODE A SME VL OW.| PG 3~ OF 5
", 2 . =
(508) 366- 9111 Fax (508) 870-5930 ( WHERE ARPLICA@.L):)
ASME CODE LEGEND: D = DIMENSIONAL PT = LIQUID PENETRANT LT = LEAK TEST X = HOLD POINT
QUALITY PLAN V= VISIUAL MT = MAGNETIC PARTICLE UT = ULTRASONIC V= APPROVED
RT = RADIOGRAPHY ET = EDDY CURRENT W= WITNESS R = REVIEW VR = VERIFY
QUALITY PLAN ‘
REVIEWED TYPE | PROCEDURE WELDING PSl AUTHORIZED | CUSTOMER REMARKS
QA (5 INSP. | OR PROCEDURE | _LasPectian | INSPECTOR QA
Al N DRAWING SIGN/DATE SIGN/DATE SIGN/DATE
Je i€y Hounduess 1 N-D Joi-A3 MS t,}g.{/q-
ok _Batked Shedls '
i€y Locatism of | V=D X[ w/a les nlede7 N
Nozzle Cutauts Py
i Shell g
g
oy vit- P L TV-D YIr/A TS old/e7
wWe LJ.m G 0 l',
L ewm ES_)
ey T U Y o d VA6 alz77
\1)&\. L v (o O (.: i
(et Seams
|

FILEDFATEMPLATEENGFORMS\ASMEQPL




ADAPTEQ ubqq _q_A?)_ of SPECIFICATION Vauq- 2-1712 REV, @; .

ASME CODE LEGEND:; D= DIMENSIONAL PT= LIQUID PENETRANT LT =LEAK TEST X = HOLD POINT
QUALITY PLAN V= VISIUAL MT = MAGNETIC PARTICLE UT = ULTRASONIC V= APPROVED
RT = RADIOGRAPHY ET= EDDY CURRENT W= WITNESS R = REVIEW VR = VERIFY

QUALITY PLAN

REVIEWED TYPE | PROCEDURE WELDING PSI AUTHORIZED | CUSTOMER REMARKS
QA (&S INSP. | or PROCEDURE | Lnusrection | INSPECTOR QA

Al fal i\ DRAWING SIGN/DATE SIGN/DATE SIGN/DATE
IhsPcd Falfam e .

Yre vab Nazzles: |V-D X|MA |65 wluzfe/

Leo Assewmbd ¢ | V-1 XA 165 4247

1 L !

Vet tir- 02 Aed 1Y-D VITENE w3 Rl

Weldine ~F Flauces ' e

Ta Shetl

Lnchect tollawmG Y1v/R| 45 #azfs 7 J—
Tit-11Pand Weld ve [ Py

Nazzles Y- 1D XIMA 163 /297 ' U0

AnGle SHitlnee Y- XW/A _|GS ke o7 \ 79
Yockocm (o0ags R voyf-20/4 oS 745k

Leabh Check

Yo lofm Tival Y-D | |V g2-721 AT 0

Dimensitmal Tasd

FILED:FATEMPLATE\ENGFORMS\ASMEQPL,

PG Y OF §




ADAPTER _Usuq-4-A3~ 0!

SPECIFICATION \,4yq9-72.172

REV.Z

X = HOLD POINT

ASME CODE LEGEND; D = DIMENSIONAL  PT = LIQUID PENETRANT LT =LEAK TEST
QUALITY PLAN V= VISIUAL MT = MAGNETIC PARTICLE ~ UT =ULTRASONIC V= APPROVED
RT = RADIOGRAPHY ET = EDDY CURRENT W= WITNESS R = REVIEW VR = VERIFY
QUALITY PLAN
REVIEWED TYPE | PROCEDURE WELDING PSI AUTHORIZED | CUSTOMER REMARKS
QA GBS INSP. | or PROCEDURE | LnsPec-tion| INSPECTOR QA
Al N/A DRAWING SIGN/DATE SIGN/DATE SIGN/DATE
Ceclntwm Fingl Y JoYe-2-015" Wi{eS P/23/57
Da tet lf'\é‘m.t C'\Pra A
VsKe aut R Unig-2-019 XS 1wuk7
Yot Eatm rina L i Yaui-2-047
ven X Check | G35 [P fe7
[ 3y
\ & ]
Shie ta LTGO Voyg.2-123 X1e S 95777 N~

FILED:FATEMPLATE\ENGFORMS\ASMEQFL

S OF S

PG




EEE N . - s L —n W B T N e R FLLTIET N maeesip o Aty v bk & ke —amant
T .
. . . 1

o o
’ PSI WG #_\049-§-43) WRE4W

i

TR A T T T
3g.LT ' = HPERE R EELIEANE T B
BH{TP) PEFD DI & AJENE
T i a5 34TF . ICI3
3 & 7 WeS NOTE G, 1TEN 3. k
j.\ - 129 TCLERANCE JiMS.
< SCBlal F2A WFE_

0%- 4

SQUARE CUT END

U‘fP) % DO NOT PUT SHIPPING -m~\

BARS ON EXP JOLMNT. ¥

o | ]

1.063
/—FULL R

PS
035
RUB)

1

121 co

[

wP
035 20 '
(C-Oa l

i

067 e :
WPS JEM 2 DETAIL
{CO, : ' = 129 IIIIIIIIIII

B § s _ 3 | 1 [TAG. .08 THK, ‘ AZ40- 304
2 A8 | 2 |wELD ENG, 48.25 1.0, .25 THK 5A240-304!
§ . ' , : 7 | 2 JUFTING LuG, 38 THK. AZ40-- 304
= B Ry DO NO "."‘ VEL 6 | 3 {NE ROD, NUTS, 1.0 DiA v C-STL.

. /._ NOT ‘WELD 5 | & |WASHER PLT., 50 THK. ABAA/CORTEN
El ‘ « NUTS TO RODS, 1 | 6 |WASHER PLT., .25 TilK. 4588 /CORTEN
_ {TyP) 3 | 6 |BACKING PLATE, 2.0 TALLY .50 THK. A240-304
S : ' 2 | 6 |NIE_ROD _FORMED SUPPORT, .50 THK_ _ |A240-30+
: : (15,375} I LOWS, 48,178 1D,, 51.00 0D. §A240-304L
B Tre. _-//I"*IE 1 1 JBEL S, 48.1 .
wo 771015 7 PLY, 036 THK., 6 CONS.
: i : mEN | ary L DESCRIPION MATERIAL
- | UST OF MATERIAL
1,50 1/ | N\ _1-0(vP)

—— . [ o 1.063 3.0 1032.63 nformatian propristary to Ihﬂpﬂn Pracisian Diu'h.cuu o e is guprassly probibited
| ' . A 1 B al. A m. A = - Nl Hh .
' 2.0~ l / DA, 2,50~ ‘ / /— # tnc. lo un 9. eacapl On ogieed W in wiiing by Hyspan
! I

| 2H s T ™ P G
™10 DA , yspan Sl Vata, Cantornts 1914
n 1.25 ' 1.38 : ' CODE_IDENT 30009 )
.r——— 2.50 —_ TINLE DRAWING NUMBER [REV
3.0 BELLOWS ASSEMBLY, SINGLE, 531472 A
l 25 LD, < !
: 37/350 230)8] Yy YpA3 M l fIED, 18.25
DESIGH DATE _ JCUSTOMER J
Eﬁr’a}'%" oY M.0.C €D 6Y IL/11 /6] PROCESS SYSTEM aNT'L,
ITEM_7_DETAIL ITEM 4 DETAI ITEM_5_DETAIL APPROVED DATE | SPECIFICATION
SCALE _ NONE TSHT.1 OF 2 | YO+9-4-A3
AN

7 ooy (Vo993 -0 0




e ALEEIEHY 2 G0 L e e

2 SALES ORDER
Jeneon Spickuly Pocucts . 1. . -
Neba IS DN s S :
S—— - C\UF?I#{I? —_— 15_2' Tim TS W o YRR Jarr ST N -
OF | DATC ENTER | SALESMAN NU i PR : _ . e _emLaEa v pEopTOT Y
X oo { -V TR = IRASSY BREFRINT
A e PN a0 Y 15 BT UNEENEY B B F o
1 1N 775%% AR AL - e e I R UUTING
= “ i - . - . ‘ T W T
By : Pe O RETADLDS AL Jniei M BRI onl will Catl
SEYNOLOS ALUMTIMUe 30900 H T THIMGICN BLWD TZ.B. SHIPTING
— ‘AR hddy E WeaHINGAE v . -
i ACCCUHTE FAYAFLE g Odde B Wnan cvip ea FAYTA FE SFRINGE
v Py LITY I [omAE o - e
U EBOX e85 T = T SUST. ORDER MC.
SICHMOND VA A A NRAVLENST
%, SOLP TC SHIF TD WiET. | FC jCOL. | ALW CHHGIHE"JEG | TERME o
00 N9 oo i | X : 1 | P 4 ONEY 30
HRAF STAINLESS PLATE
B . —, —_— N
v 372206 3E & DESCRIPTION !/ T304
"u, Aoginey Lagium Corperation EXCET AS (" MFAWASE iOTEL  THIS MATE A3 BEEY! MANUFACTURED \XO “TSTED i ACCORDANCE WITH
somct owg Lpocialy Prosmn usmsrsum'nmsmummhwmmw;mmmwnummna e
- ‘ QUF R I e PF4I59950
® Allegheny Ludlum ........ .. oo Coo3000
Jenso tty Prod CERTIFIED MATERMA, | #EMOFC 113242
mepsmuw roduers TEST REPOAT JATE 0B/07 /94
reen Strogl o L)
_ Wasnington, PA 15201 SAESudnr D
_ Bill LOS ANGELES WABEHOUSE , e
: To  ALLEGHENY LUDLUM CORP LR LA
: 14420 SOUTH MARQUARDT AVE ; ‘
. SANTA FE SFRINGS CA P067C _ ) W TORITD oRa TR
hd H
- JESSOP T 304 STAINLESS HRAE °
AMS-SS15F; ASTM £147-950 AS™ #7140 ‘.0 ASME SA-140-A%T; ¢
ASTM A242-73a PRACTICT pi? .
Ll
Heat Slip Lo oy Sizr Pre We L gnt - E.
30721 mb . Lii20 L oBOU0 x 95000 x 28e. 300 1 ass ) |
220 30721 EE T 1t45g $SO0C w ROLOOD x 254, GCO0 : 3457 i
B7220% 30721 AR _lraan JI00T L FALZ0D3 « 352, 0090 1 3440 {
. _B7720% 300 & 128l W5000 i 94,0000 « 2T1. 000 1 34om ,
T C MN L s 51 NI b 3 M3 co cu N ‘
2047 1,71 .02 L0004 40 8.30 18.27 (40 11 .38 ,o89 i
Tield Tensiie Red. o+ Grain
Lot No Gauqge Strength Strergth Elong Area  Horgness Bend Corrasion Size
11440 b 47.3 KSI 39,7 <g1 S9.4 F4,2  BHN1?D oK
(5000 D < oK
11458 +5000 4%,.1 ¥S1 99,7 45T 6.5 1.4  BHNLIS&T o oK
11449 47.3 KSI 3%9.7 KS1 9.8 74,2  EHN179 o1
HATERIAL WAS NOT WELD REPAIRED
—— . _ . e e

21,197

TOTAL *HICE:

s & :,__: ‘:7,« o7
I -
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SAN DIEGO WELDERS SUPPLY:
EL CAJON VALLEY WELDERS SUPPLY

2506 Market Strest 2446 Main Street 2051 Vineyard Avenue 1180 N. Marshall Ave.
San Diego, CA 92102 Chula Vista, CA 91911 Escondido, CA 92029 B! Cajon, CA 52020
(619) 239-7571 (619) 423-9911 (619) 432-0445 (619) 562-1300

FAX (619) 236-0529  FAX (619) 423-6159  FAX (519) 432-8223  FAX (619) 562-9975
ACCOUNTING AND CREDIT FAX FOR ALL LOCATIONS (619) 233-0620

CERTIFICATIONS

COMPANY NAME: HYSPAN INC
P.O.#: 61129
INV#H: 599396
DATE: 10-29-9¢6
TYPE: 308L
SIZE: 1/16
WEIGHT: 20
HEATH : AT&6834

PT HEMT PROP IE
C 0.024
Si 0.38
Mn 1.80
P 0.01¢9
5 0.001
Cr 1972
Ni 9.63
Mo 0.07
Cu 0.09
SPECIFICATIONS

AWS/ASME SFA 5.9, CLASS 308L

We hereby certify that the'above product meets the listed

specifications.
Mory M Mates,

San Diego Welders Supply

 0-10 - T¥hbho A




COMPANY NAME:

P.O.&:
INVE:
DATE:
TYPE: 308L
SIZE:
WEIGHT:
HEATH#:

E HEM
C 0.024
Si 0.38
Mn 1.80
P 0.018
s 0.001
Cr 1872
Ni 9.63
Mo 0.07
Cu 0.09
SPECIFICATICNS

AWS/ASME SFA 5

SAN DIEGO WELDERS SUPPLY!
EL CAJON VALLEY WELDERS SUPPLY

2506 Market Street 2446 Main Strest 2051 Vineyard Avenue 1180 N. Marshall Ave,
San Diego, CA 92102 Chula Vista, CA 91911 Escondido, CA 92029 El Cajon, CA 92020
(619) 238-7571 (619) 423-9911 {619) 432-0445 (619) 562-1300

FAX (619) 239-0529  FAX (619) 423-6159  FAX (619) 432-8223  FAX (619) 562-9975
ACCOUNTING AND CREDIT FAX FOR ALL LOCATIONS (619) 239-0620

" CERTIFICATIONS

HYSPAN INC
61129
59996 A
10-31-96
045
75
$28708-584

PROPERTIE

.92, CLASS 308L

We hereby certify that the above product meets the listed

specifications

»

-Ma,.} WC-W"_\

San Diego Welders Supply

clthht o

'0“("



- : CEST CERVISICAIE L s PAGI0NT 244 300 vaq e 2asu200 547025 \JO+ 43 -pi -0t
g;:rﬂ\ ila Cerg.Mo 115503 @ Shops, T e
eyl :

[}
Shaltls.
. ss“nh ‘b EN 10204 1.4
Vor " Cons finv. Nia, 175704192705 % [21/05/96 Dare
AVESIA SHEFFIELD INE A L g e -
425 MoRTH Wastinca s $il) E 1\"- Ad i‘ ) Customer Order Na, Specilication Supply Conditlon
SCHALHALNG | ' LR 159 iy ;- K ASIH A240-9% 304 UNS330400
ILLINOIS &0173 i ) : : 00-5-7560 FEB 5 1900 Cold Rolled Softened Bascaled and Finch Faised
U.5.A : . 9102378 ANE 3510F 4715/53
F.A.D. KE1IH HOOD HIL-5-50590 30/5:8)
¥ cog : k__ ani 1siransy =LongFendi Ij._ﬁl_udg.a = WA A= IzY5am, Bz
* * lmpmﬁrh{).f ,lﬂ ﬁngf |iu“ ! ensila ‘fl’isnw ﬁnmv Ifi-s?j mﬁt rm ﬁl.ﬂcf 23em
Folia Cust. Ha. Malesis) Deacripilon c Pints Ho, 0.7% . Suangth Yasi | Test ]| trad 1, Wos.
. (4]] Wi baaw Psi Chaspy 4
ADD2 £2004 2 Colls 48irm. wide x 0.035ins. 1202-1203 20 | wad2a/9 37 45383 52145 s 52 151 85,5 155|ox oK
20 1 3897s L4370 BAASS ST 15) [58.4 vadlox o
o
'
Hatadliel Inspecief end tested Jto AsIN A240 slao cofdarma to
MATERIAL TESTED TO ASIN A240 CONFORNS TO LATESTY REViSIONY]of letedt revislons §1 ASIN ALBD and ASHE SAZfO/sAaip0
ASTH ALBOJASHME SAZ4G/4B0 {N/md 5q. = 145,08P51)
Acasonabie sleps were taken 1o ensura that the material wis not Reascdhuble Steps pere taken 0 ensure thet|the matdriat was|not
contaninated whth mevallic mercury or marcury compawds by contunbnated nith{metatlic medeury or merc bty compduexds .
Avests Sheffleld, Soludion annealed]by heating do VP00 deg Flmin. exdept 328 34TH
{W/om aq = 145.04 PSI1) P ,3484 (2000 deg flmin.)
ok el ne s zo ooy e T ;X0 YEST =
Avesata Shefflald Ltd - < ]
LRQA Approval Numbera . Cost o, | £ A | wk P B }' W Nu Col A
) t2004 o .39 1.38 .020 0014 18,15 -} 9.08 019 tu 27
940258
9401756
— j— S——r X 11 x X
AN Pare Coutilicaiss (ssuad by Avests Sheltinid £ad il Wilnessad Inspaciing Auihority Signad lor Aves|a /Iflli J llail‘ -
Consamn pilhier 8 wub d svel. or e bnpregnaind /’ﬂg
vl b Ry o (8 SNHattisld | 1d walemaihad logo, o & b [
sumbination of bash. Any escipient of & copy of & . : L4 ’
Aveatn EhalBird £1d Tasl Cortibicnis withous sithe the
S0 OF W e g should s lrpm 1he suppler “ Pﬂ/c""
it i b8 roe el sGul ie seprodha o of they

s Wa certily 1hat the above materlal has Doen Tesisd i accaidante whh he order and specillcation sri thi) 1he fesulta comply with tha reqlitament of tha order au
Cuigln spaciticstion, {(Noia thet whare mors than one specilication s Jaugtved, unly the mao

hanisal nropaitias sud cast chiemical compositlon ma centilied so tha
raquiremants of each Individust speciicstlon.}
ToemPat: CET_ 100 PCY e -
- \ VINCERIY aaiz r AL POGHS -
l SALTA R SpranGs ‘

g, Ny, “ ”-,15 F X8 h____“‘_‘.m‘_‘

void ey ‘56 ()ﬁciﬁ,

ik, r ..
{00
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Voudyald- - ol
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s  (REGON STEEL MILLS REFONT OF SHEMICAL/PHYSICAL YESTS CERTESE WL [OE FicE
~ PO, BOX 2760, Porfland, Osegon 87208 » (503) 288-8851 Fax (503) 240-8288 421480P| Oct 14, 1996] 1
' AL L OADEA WO, DATE
‘bﬂ, FIQJ, s GARY STEElL OCMPANY-LONG BEACIH GARY STEFL COMPANY-LONG BEACH 69010
& »1 0 PO BOX 1607 FO BOX 1607 TUSTOMER OROER W0
mm .li [ONG BEACH, CA 50801 LONG BEACH, CA 90801 59471
1 . J0ARER KO
1 -r
?t,tm M 0 FTPPAGAD, BAE
421480 10/14/1996
THIS MATERIAL HAS BEEN MANUFACTURED, YESTEI AND FOUND TO MEKT THE SPECIFICATIONS AND PUACHA KN ORNER REQUIREMENTS CARNER
OS5M HSLA STRUCTURAL (XRLITY PLATE ASTM AS08-94 GRADE A ASTM A242-93A TYPE 1 ASTM WESTERN STATES TRUCK
A709-94A GR SOW TYPE A, CARITAUCK R,
I 455
' »
b ,g‘l" DESCRIPTION HEAT NO.
11 0.2500 X 96.000 X 380,000
4« PCS 13068 LBS +| 3s0181] 570 | 750 |23

645 780 |24

4 PC5 13058 LBS 'TOTALS

D:. DATE! o -
. . SLPy_2 7756
YT

PPED.__12 5t

CHEMKCAL AN

" HEAT NO. Sk

+380181 | .10 ] .86 .oo0s| .009|.37 | .26l .10[.028 | <.008| 027 .e8] .03 T
ALL HEATS Hmm TED WETH (+) WERE MELYED AfD maNlFa IN THE| USA.

........ B oF

a8 e

r
% Me’ 0.C. RPOORDS
) corlity the sbave Lo be comect as contained In the secoids of CREBON STEEL MLLE By (8 4 ADMENISTRATOR

/) YENNE




L00q 5

+ JB Gas1 14
; APPROVAL

HATERIAL WAS NET MELD REFAIRED

|
Jessop Bpaclalty Producie I
e CALIFORNIA DIVISION !
“AGE OF DATE ENTER SALESMAM NG, INVT. DEPT. TAX | CUST, OAD. DATE REQ. DATE SALES OADER NO. N
. 3 G /1294, 505 000 on |20 |6 | 0712094 e -Gun3Ean :
. LeeSRACO T ROUTING =
g RESNDOL U8 ALUMYHRUN SUSFL fl RE T e 0F gl ey BareLy Lt Uil Calt
L AITTH! ACUOQUNTS FaYaRLE t Andce B OWASHTHGTOR WYL F.0.0. SHIPPING
- : D ROX 23685 : LITY OF CURESCE U SAaNTA FT GPRINGE C
o HWICHHMORD Vé DEAS100 g CRe TRy CUST, ORDER NO.
et at 21l
“ERT) - ) ) ) )
1 R v X X511, SIZE & DESCRIPTION 3 /g2 TEOL{
T M Niegheny Ladlurn Carperatisn EXCEPT AS OTHERWISE NOTED, THIS MATERIAL HAS BEEN MANUFACTURED AN TESTED IN ACCORDANCE WATH T -
18| sowAct Jessop 3pecisily Products usuosrmﬂunousmumwscnum'f;m_r_m_sﬁmnuuumummuuummms. ¢
PPl mesaw L% At e se i ik aa AR G anenba Vippaas 7120 n 55T T T H
. Lt v e v ane e —— : 8 Bt b k-] Rt ST R |
E #r Alleghény Ludlum .50 5 S5 T80 el 2259w
T Jesscp Bpaciity Products . CERTIFIED MATERIAL |MEMGNG. . 114805 ., -
e | ' 50 Gresn Sbreet . TEST REPORT  |oate = ' 07/03/94 P —
g v Washingson, PA 16301 BALESMAN HO. 099 _ .
"1 i1l LDS ANGELES WAREHOUBE . A, R ,_,Z'/ .
M To ALLEGHENY LUDLUM CORP 77, Sﬁ"’w‘/
- 14420 SOUTH MARQUARDT AVE
5 BANTA FE SPRINGS CA ‘90470 _ WVEALED BauTunt
™ i |
d  JEssop v 304 STAINLESS HRAP :
. AHS-TS13F; ASTM AL&7-P1} ASTH A240-95b; ASHE BA-240-A95}
Lo ASTH A242-930 PRACTICE A}j
=
‘ Slip Lot No Bize Pcs  Maight
26714 AB 10412 _ 3750 'x 76,0000 x 2852,0000 1 2771
871360 287146 AA 10421 .3750 K 96,0000 n 252,7500 1 2780
‘ 871340 26717 BH 10412 3750 % 96,0000 n 240,0000 1 2439
: 871340 95717 CA A L,I780 M 94,0000 M 244,0000 1 2903
! 871340 24717 CH 10412 3750 x  96.0000 K 245.7500 1 2703
§ — —_—
Heat - MM P 8 s1 NI CR MO o cu . N
871340 +054 1.75 .025  .0008 «41  B.27 18,30 .28 +15 . .28 ,088 .
Yield Tansile Rad. of . .._Qrain
'kLut Ho Gauge Strangth Strength Elong Argua Hardness DPend_. Corrosion; 8Size
10412 , 3750 51.3 KBI  90.2 KSI 58,9 74.2  BHN179 oK ... 0K _
10421 »3750 47.8 K6I  90.1 K81 50.6 74,1 BHW179 . OK _ 0K
10412 51.3 K1 90.2 KEI 58,9 74.2  BHN179  OK _  OK .

i
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CUSTOMER ;

Fig.-1

MASS SPECTROMETER TEST REPCRT

Process Systems International, Inc.

VOo4e4pz ~P1— 01

Sales Crder No.: 70904 Item: 2

Drawing No.:

Equipment :DuPont 120 SSA

Leak Standard. Sn. 1051

Test Procedure per ASTM E-438

Test Area: Bellows and weld ends

BSI Part No.:

|

Sn. Leak Rate - Std. cm’/s. Time Date Inspectom\‘

. 2 i

oo/ |/xp"=% (330 s34 \ 2l
pam—

|

|

I R R

The above referenced expansion joint has passed the mass spectrometsr lezk
test to the required sensitivity.

Material HT#

Ballows

Tagged weld end

Untagged weld end

A L3 Sop /= /A Fo B/~ g /7 |

IT

Date /Zé/tcé



PROCESS SYSTEMS INTERNATIONAL, INC.

20 Walkup Drive, Westhorough, MA 01581

carrornia wstrtute g tecemorogy Y LIGQO PROJECT
MASSACHUSETTS INSTITUTE OF TECHNOLOGY
TIFICATE OF FOI E

CUSTOMER: The LIGO Project

Califormia Institute of Technology

Mail Stop 18-34

Pasadena, CA 91125
DATE: 10/28/97
CONTRACT ORDER NUMBER.: PC 175730
PSI JOB NUMBER: V59049
DRAWING NUMBER(S): V049 4 A3
TAG NUMRER: WA3A
SERIAL NUMBER.: 01
ITEM: Refer to attached Material Tracer Record

APPLICABLE SPECIFICATION(S):

SA-240 A-500

SA-193 B7

SA-194 2H

F-436

PSI certifies that the items furnished in this shipment have been manufactured from the materials and in
accordance with the process test and acceptance criteria requirements specified within the drawing(s)
and/or specification(s) listed above. All inspection records and test results are on file with PSI and are

available for examination.

10:30-97

Gene Senecal
Quality Assurance Engineer

FAHVALIGOACORRESPOSENECAL:COC-FORM




Part Number WA 3 S/N 01

Material Tracer Record

Page 2

item # Qty | U/M| Part code Description CofC MIC#
CMTR
1[EA V0494081 48-1/4 1D FL'G GROOVED & SLOTTED A 607
2] 1]EA [V0494070 48.81 1D X 68-1/4 OD FLANGE FLAT A703
FACED
5 1|EA |V0494A3P1 |BELLOWS ASSY 48.25 ID MAKE FROM | HYSPAN DOC
V049M163 1 PER SPEC V049-2-017 & ?31302
DWG V049-4-A3 S/N 001
10| 54]EA [202678 3 BOLT STL SA193 B7 COFC HEX HD CofC
7/8-9 UNC X 4 LG ZINC PLATED .0002
MIN THK.CLEAR CHROMATE
PROCESS
11] 54|EA |202679 3 NUT STL SA194 2H COFC HEX HD 7/8- CofC
9 UNC ZINC PLATED .0002 MIN THK
CLEAR CHROMATE PROCESS
12] 162|[EA  [202581 3 WASHER STL ASTM F436 COFC 1-3/4 CofC
ODX15/16 IDX1/4 THK ELECTROLESS
NICKEL PLATED
13| 1|[EA  [V049M024 O'RING VITON A500 BAKED .275 NOM CofC
X 162.5 LG VULCANIZED
14]  1|[EA [V049M025 O'RING VITON A500 BAKED .275 NOM CofC
X 153.125 LG VULCANIZED
15| 1(EA |V0494061 ELBOW SST304L COFC 3/4 ODX 2 3/4 CofC
OD CONFLAT DWG SIZE: B

86:RER:V(49-PL-201




Avesta Shefhield East
P.O. Bex 1975
Beltimore, MD 21203 USA

Ter Avestg Sheffield Trading Company
425 N. Marfingole Rood, Suit 2000
Schaumburg, IL 60173-2218

Customer:  G.O. Carlson ,
Your Order:  97877T {Qur Refi# 81944)

19565, 29-28 13112 422E P, asa’4

PSI MIC NO. AT713

Mill Sheet: 1996/04/02

PROCESS SYSTEMS INT'L., INC.

Revig this report and it compljes
i $B- AL GrIot/zed

Edition,___——— Addenda

8y 0. hruaks __ Dute3:5-%

HeatNo.:  39240(G.0.Carlson Hi # 6X142) Steel Grade: 304L to 304L CC-B.7

Product: Slabs 5.25" x 50.00" x RDM
3924-1 302.50r S50.00" 5.257 22550
3924-2 300.50r 50.00" 5.257 22460
3924-3 301.007 50.00° 525" 22610
3924-4 301.50" 50.00" 525 22870
3924-5 300.50" 50.00 5.25" 22100
Chemical Compasition %
e/ s/ ' p/ ss oo’ N me
011 A0 1.77 029 003 18.36 8.99 0.4%
T o) Cu Co N , o To Co
010 0.010 S7 RE! 06 016
A Al Pb Ca B As Fer No.

002 00)

Thesa slabs have not been weld repaired.

Thess slabs are free of mercury contamination

Knowingly and willingly falsifying or concealing a material fact on this or moking false, hictitious or
fravdulent statements or repraseniations herein could constitute o felony punishable under Federal stahstes.

;’
dAwhorhd Sig%




FROM 1

ATE; 20-Sep-94

1996.029-26 12112 #3085 P.03/14

GIOICAR LSO N2 A 743
13&#&uq$$ﬁh‘u$i!ﬁ '
Phivkat (g aut Ttontum

THORNDALE, Pa. 19372
GOCY 90473

TEST CERTIFICATE

TXEX SOLD TO: ¥xxx

PROCESS SYSTEMS INTERNATY
20 WALKUP DRIVE

WESTBOROUGH Ma 01531
CUSTOMER ORDER %

¥KEX SHIP TO: xixx

PROCESS SYSTEMS INT'L
20 UALKUF DRIVE
WESTBOROQUGH MA 01581

CUSTOMER MARK #

595559 :
R********************!*******#********#*#*R!*t#t**********x**#**#*****#**tx**t
304L BB HOT ROLLED» ANNEALEDs DESCALED

UNS S30403/UNS 5304005 TYPE 304L/304 PLATE

ASTM A240-95ai ASME SA240» ASME B3PV CODE SECTION IIy 1995 EUITION,

1995 ADDENDAJF GENERAL REQUIREMENTS TO ASTHM/ASME A/SA480.
tt**xt*t#**t**#*****t!t*t******tt***********!tt*ttt*#**t**tt************t*t*tt

ITEN DESCRIFYION MARK: 555559/PT. 049254t
!La‘ 1.25 x 44,900 ID % £0.30 O@

No Weldind Performed

ITEN DESCRIFTION MARK: S3SIS%PT,V0494252-1
,}l/. 1.25 =x 48.%5 1D % 48.5 Op

3 Aty Heat-5lab
Test Yield-,2%Z Tensile Elong-2in

7 (:) 2-18 g;r | 32350 355;” o3 32

320 £X142- 282 .
L//,
Rock V///
. . B
6X142-10 83,

The above material has been visuzlly a2nd dimensionslly inspected
and found ta conform toc the above referenced srecifications.

It is herebu certified thst all iteas furnished in this shirment are

in full compliance with the rurchase arder and specification reauirenents.
It is further certified that the test re*orts rerresent the actual
attributes of the items furnished and are in full conformance with

"21ll arrlicable smeciftications srd order recuirements,

Melter’s Ladle Analusis attached.

FAGE & 2
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. o 7172484811 - - . .
FOR: PROCESS SYS. INT'L PCS SHIPPED: 12

@ STANPARD STEEL CUSTOMER DRDER NUMBER S55492 09 OUR ORDER NO 432420505

A Division of FREEDOM FONGE Curporalion

REPORT DATE: 07/24/96 ' SHIPLIST NO: S55097
P
R RING VD49MD42—] .
0 MACHINE 250/500 MICRO TO SIZES GHOWN: 56.25" OD +.04 X 48.0" ID —.06 X 1.5" UD +.04
o SPECTFICATION: ASME SA182 GRADE F304L IN ACCORDANCE WITH PROCESS SYSTEMS SPEC .
1] AVO4P-3-040 REV 4
cT: PSI MIC NO. AB07
c PROCESS SYSTEMS INT'L., INC.
g PROCESS SYSTEMS INTERNATIONAL, INCG. Reviewgd this re nanditco'mpnes
T 20 WALKUP DRIVE with B-?_t_Lé Gr.GAtLSjL— ,
ition enda
M WESTBOROUGH MA 01581 —_—
E ATTENTION By d.&érgm Date 7-/2-24
_________________ CHEMICAL ANALYSIS " e
WTND.| € | sI | P | MN| 8 | NI | CR | o | v ] AL | TI | l I I J
09240 v A S i N
018 .54 ,028 1.80 .004 11.41 19.01 , 0630
_ . MECHANICAL PROPERTIES 7 77===m=m=—mm—se—e—ee
TEN YIELD ST I_M_P_AC_T T_a__ 1 |
HEAT | SERIAL l | TEHPITENI TENSILE l UTsS | (KSTI) ' % IxREnI T T TEMPTFT. | X | LATIGRN
LIMBER 1| NUMBER [BRINELLI| (F)> |BHN| LoCaTIGN | (ksY)|.20%0FsT|eLonG|AREA| LocATTON (F) LBSISHR EXP|S2ZE
S09240 461251A +75 PROLONG 5 A41.5  S59.0 73.0. T T
£09240 4615518 e s w0 Ti0
509240 &61251C ‘
509240 4B1251D
S09240 6615534
509240 461252p
509240 481352¢C
09240 6G1252D
509340 &4G12534
509240 4612538
£509240 &G1253C ,
509240 4G61253D

T ——— “"-—"“"'""—'——-"-'-"—-—-u----——o--.-.-———--.._——.-—.—--—-_.—--u.._.——.—.--—.._———..—..—_-——__.-..-.——-..-_——.-..—._——uo------———--.....-..————-m-.———-—..___....ﬂ___ - -
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>rANDVIK

— R V‘SANDVIKSTEELCGMPANY-

We make Quality happer « . © P.O. BOX 1220, SCRANTON, PA. 18501 PH. (717} 587-5191

WD TO: BOC GASES C(AIRCO2
‘LISLE IL

ISTOMER PURCHASE ORDER NO.: o : -
NDVIK ORDER NO.: 928949

JRK ORI?H_EPE{. LOT NG.:

‘PLANT LOCATION: iNTERSTATE 81, WAVERLY EXIT 59

T0CSR /7 7 S
SHIP TO; fﬁaﬁggg SEJEMS

CEFtTIF[CﬁTE DATE: 10/04/96

1 §O LS.

3 . ANS A-5.9

_sraIn.Ess STEEL usanG H'IBI-:: ﬂPEﬂER _308L

Fxller Netal Analysis, %

feat S 72390,5 ¢ Si Mn
.013 -.430 1.720
by} -Ch/Rb Ta
.250 .010

P s . Cr Ri
020 .013 . 19.88 9.98
Tt Cu Cb/Rb+Ta X

.005 L1850 .055

Thc waterial has not come ian contact u:th nercury or mercury-conta:nlng compounds.

-

“Material not touched by -hand afttr final productlon process cIoaning."

Material has been wanufactured ia accordanco

with’ Sandvxk Steel Company Quality thual

Revigion 10 dated October 1, 1995. Quality syston apprOVed to ISO-9002/1HSI/ASQC

Q9002~1934

3'“9* ‘H. Berg, Director, Quality and nbtallurgy

Danial Damiani Qual:ty Engineer

o .(EE1183 0y
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SANDVIK STEEL COMPANY

o T b 4
MATERIAL CERTIFICAT

oy P.O. BOX 1220, SCRANTON, PA. 18501 PH, (717) 557-5191
. o PLANT LOCATION: INTERSTATE 81, WAVERLY EXIT 59 . -
7805 R/ 7544455 5
DTo: BOC GASES (AIRCOY SHIP TO: ﬂqgc’ggg SySTg_:mS
LISLE IL
TOMER PURCHASE ORDER NO.: CERTIFICATE DATE: g2 °
VIK ORDER NO.: 16243 auantity: [/ 023 .
'K ORDER/LOT NO.: .- TAG:
— =i
W
- ANS A-5.9
) "ﬁ"‘ ' - a . ,.‘-,‘ﬂ*" -.‘-,5';‘ - . -
STAINLESS 'STEEL WELBING WIRE TYPE ER 308L DIAMETER: 3/32"
“iller Metal fnalysis, %
leat jlj*jﬂfo‘\)g/ i $i Ma P S Cr Ni
- .021 .470 1.800 .014 -013 20.00 S.68
Mo Co/¥b Ta Ti Cu Cb/Nb+Ta AN
{ 020 .002 .040 .030 L0533

‘he nafé;ial has not come |n contact with mercury or mprcu;y?

oo

'E&tet{;I—;ot touched by hand after
Bterial .has been wmamufactyred in ac
‘evision. 10 dated October 1, 1895,

19002~1994,

eith M. Eottle, Manager,
alestb Breanan, sr,

© SC661133¢105

Quality & Netallurgy
Quality Engineer

féfQ ----- o

i v
o
T e e . C
,uﬁ'y—.‘ﬂ" o . A -
' B s

contaiﬁing compounds,

fizal production process cleaniag. "
Steel Company Quality Manual. -
d to ISO'QOOZ/RHSI/RSQC

cordance with Sandvik
Quality gystenm approva

H#FBOC GASES |
80 RESEARCH ROAD =
HINGW, MA 02043




Ve ey - ~——— -
‘ lII -
Sﬁ;\,DJ IVIATERIAL CERTIFICﬁ
St SAarMDVIK STEEL CON 2ANY -
T S yeTen . an PO BO"‘ "IN SCRANTON. PA. 18501 F {717) 587-5191 .-
T T e e - PLANT .- «". TION: INTERSTATE 81, W< .ERLY EXIT 59
SOLD TO: BOC GASES C(CAIRCOD: SHIP T AIRCO-NEW ENGLAND
LISLE IL ) HIRCHAM nMaA
CUSTCMER PURCHASE ORDER NO - 47910 TESTIFICATE DATS 7 ,14/97
SANDVIK ORDER NO.: ‘ 16249 QUANTTY: PER PACKING NOTE
WORK ORCEA. LOT NOL: 380339 LA
AUS 2 7 9
STAINLESS STEEL WELOING WIRF TYPE ER 3¢8L DIAMETER: t1/1&8"
Filler fletal Analysis, %
- Heat. - . Si Ma S 5 : Cr Ri
é—rqz.-. .'.:‘ -._:...- e B . iea . .-

013 - . .380

’ 5713039

"?ﬁ,nb ~ cb/AB

Ta = TR

1.800 - ;. .015

S V- NG .| - SN
aﬁf%ﬁﬁﬁﬂﬁwvlgsgﬁm;“f

The natarial has not come in cnntact uith uorcury or nercury-containxng conpounds .

L0235 2008 9,84

Cu _ Ch/Nb+Ta N

i 0 305 cam UG A

A T AT R S g e ; e e 7
e "Hhtarlal nnt touchsd hr ‘Rand after final production process. cleaning : ‘

=

: Haterzal has been manufactured in accordance with Sandvik Steel Company Quality Hagyal :
Quallty gystem gpproved to ISO-BOOB/&HSI/ASQC .

- TRocsss S¥s
2O LB e

z:Revision 10 dated Octohar 1, 1995
QSDOZ 1394. I 41

»
‘.\'..‘"
Yo

PR

‘ Keith M. Eottle. Manager, Quality & Metallurgy
Celest Brcnnan. Sr. Quality Enginesr

15¢661193¢10)
i - =" e e P i e . e
T Ty

i Af.ﬁ-;‘:'? ..... e

Y (PSP R Py o s s ek R & b

7e00 R /77406500




M/BOC G =65 -

LS:ST (BB1/58/vB

PEPIPLEE YL

0071380

pT Zovd

i \ ,/\\0 ‘\ . .) v
90 RESEARCHROAD ™" =~ - U
HING : g .
FIAM, MA 02043 o b XK p1§ o2 KO BELD
PURCHASER . INSPECTION CERTIFICATE CERTIFICATE NO.: A 017 -
PO 70090 R/ 7 74440 1500
s 8 ‘_ FLUX CORED WIRE . DATE OF ISSug 1007.01.28
TRADE DESIGHATION DINBNS TON WFG. KO, ( A\ APPLICABLE SPECIFICATION AND CLASSTFICATTON
' ' (lnm) a@'-d’)' T
; , N4 AWS AB. 22 EJ08LTO-1
bW—=sS068% 09 BEMTOSES ASME SFA-5. 29 EB0BLT~—3
- CHEHICAL COMPOSITION (9%) :
ELEVEHTS C ST [ ™ P S £u K1 CR 1D HB H RN FS ANV
DNIT: FR UHET:FR
PEPOSITED METAL | 0.034| 0.39 | 1.22 | 0.028] 0.008 | 0.05 | 9,73 18.91] 0.1} | 0.01 | o.041] 8.0 | 6.3 | 6.0
ELENENTS ] i
TEMSILE TEST OF DEPOSITED WETAL THPACT TRST OF DEPOSTTED HETAL ; HARDNESS TEST
- TEST ABSORBED EHERGY VICKBRS HARDNESS
YIELD POTHT | YIELD STREHGTH  |F'TEWSILE STRENGTN | BLONGATION TEMP, , . (AVG.)
| | AT 0.2% OFFSET |- : AVG.
- N /an? ~ N /m? [, 584 N /oa? ~J -
—  kef/nn? — kef/un® §° 5.8 kegf/na? 52 - 9% ~- T ~ kgf.n
. VELDIHG CONDITIONS .
TYPE OF CURRENT : y| SHIELDING GAS POSTVELD HBAT TREATHBNT { FS = PRRRITE (SCHAERFLER DIAGR,
pcep ‘ 02 ' FR = PERRITE (DELONG DIAGRAK)
AMPERAGR - FHY= FERRITE (VRC)
1o Al f
ARC VOLTAGE 1 - Tx - h
25 v
VE KEREBY CERTIFY THAT THE TEST RESULTS OF THE ABOVE % KOBE STEEL, LTD.
VELDING HATERIAL ARE AS DESCRIBED HERBIH AHD SATISFY VELDING DIV. FUJISAWA PLANT
THE REQUIREKENTS OF THE APPLICABLE SPECIFICATION, : ' |
: : CHER IISPECTIR S, 0 e
$ ¥ -
. . i .




-

£

SR REFEER (B)EHY

P08/19

f.f

CSTE0IRL4B 00 18:12 RE KWAL

#ZFBOC GASES | - )
| D _ KOBELGD
00-RESEARCHR HUAU : — a
GEEAM, MA 020433,1 INSPECTION FERTIFICATE " CRRTIFICATE 0.z A 002 .0
70050+ - | : "
MWISQD FLUX CORED WIRE DATE OF ISSUE : 1097.01.07
TRADE DES IGHATTON DLWES 1O HFG. 0. —FPPLICTOLE SPECJFICMIOH A CLASSTFICATION
(mm) ';,?.' . .
S @ TAWS TAE. 2,, F309LTO-1L
-3091L 0.9 REML OS5 ASME SPA~-6.22 E309LT-—1
CHEMICA COMPOSITION  (96) - 1
ELFUENTS C ] SL. ) W i SO (e |tk M| —{ Fil— —F5—[ TV —
| e | : URTT:FI TNET
PEPOSITED METAL | 0.026 | 0.43 | 1,10 | 0.022] 0.012| 0.04 | N12.75| 22.56} 0.04 } 0.02 | 0.007 15,0 | 8.7 | 12.0
ELRHRNTS ; T
=
TEWSTLE TEST OF DEPOS [TED JETAL ~ TPACT TEST UF OEPOSTTEDHETAY . - - " RARDRESS TEST
YISt ABSORBED EWERGY |} VICKERS JIARDHESS
© YIELD POWT | YIELD STREKEI \, | TENSTLE STRBHCTH | FLOWGATICH { TEHP. ST A _ (ave.)
| AT 0.2 OFFSET : NG ‘
= N /w? | -~ N /m? 540 N /m? . 3 ( -
~  kgf/m® —  kel/na® 55.1 kel/m? 0 % - T — kef.m Y A
! UELDLRG CONDITIONS : I Iy _
"TIPE OF CURRENT |, A summm s E i POSTVELD NEAT TREATMEWT | FS = FERRITE (SCHAEPFLER DIAGRAK)
0 ewi | o OCRP E* SR L ) . W | P = PERRITE (DELONG DIAGRAW)
APERAGE - . g o g | V= PERRITECVRE) -~ .
Sl U1 A . ,t" .; SR
ARC VOLTAGE L A -tx . =R
L S }v L S0 B S n N B I .
] EF' e [ . 3. o
UE KEREBY CERTIFY TUAT THE TEST KESULTS OF TIIE ABVE v & KOBE STEEL,/-LTH.
] VELDING MATERIAL #KE AS DESCRIDED UWERETH AND SATISFY . VELDTHG DIV, FUJISAWA PLANT
SR e nmummsms o7 TIE APPLICABLE, SPECTFICATION. - @
DR % A - CHIEF IASPECTOR &> 5

L55T/BB/PB

L5161

pZTPIVLEETL

? 1T

D030

Fovd

P
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“IZv .+ . MATERIAL CERTIFICAT,
SANDVIK STEEL COMPANY -

P.Q. BOX 1220.*SCRANTON, PA. 18501 PH, {717} 587-5191

PLANT LOCATIGN: INTERSTATE 81, WAVERLY EXIT 59

JLD TO: B0C GASES C(AIRCO) _ ~ SHIPTO:
LISLE IL
USTOMER PURCHASE CRDER NO.: - - CERTIFICATE OATE: 4/21/ q7
JANDVIK OROER NO.: 12603 QUANTITY: PER PACKING NOTE
NQRK ORDER/LOT NQ-: " TAG:
ANS A-5.9
STAINLESS STEEL.HVEELDIILIG_.H-.IEE T_YP_E‘I“EARFSOEE__ QIAHETER: 3/32-"1‘

'ﬁ'.

Filler Metal Analysis, %

CHeat SH/2%7L  C Si Mn P s o S Ni
L013 . 440 1.800 .D15 .015 15.96 9.63
- Mo Cb/Nb Ta Ti Cu Ch/Nb+Ta N
- by
)
(«w-v .070 .00z .060 .030 .035

The materizl has wot come in contact with mercury or mercury-coataining compounds.
“Material pot touched by hand after fisal production process cleaning.”
“Material has been manufactured in accordance with Sandvik Steel Company Quality Mapual

Revision 10 dated October 1, 1995. Quality system approved to IS0-3002/7ANSI/ASQC
039002-1994. )

HIHBOC GASES

_ » 80 RESEARCH ROAD
Ceith I Hottle, Manager, Qua 'ty & Mialiurey HINGHAM, MA 02043
' )
E%@ia;ﬁmwm-/@ _____ L TROCESS SysTems .
/20 LS 308s Sha
7429’:&9-52/ 77410 1S5

TR A DS RT A Y -



v et e\ B ok i e 1 7

We makR Quality appen . . .

50LD TO: BOC GASES (AIRCQ? ’ Y SHIP '!'0:

LISLE IL

CUSTOMER PURCHASE ORDER NO.:

B o -SANDVIKSTEEL COMPANY
- P.O. BOX 1220, SCRANTON, PA. 18501 PH. {717) 587-5191
PLANT LOCATION: 'INTEF.lST ATE 81, WAVERLY EXIT 59

o Dt

AIRCO-NEW ENGLAND
HIXGHAI‘! HA

pEFmElCATE DATE: 10/04/96

ATE}R,IAL:’GE&TIFI

CAT

- Ny ; ﬁ‘i‘: L IR '
SANDVIK ORDER NO.: 92899 : .-V_T-QUAN'nw PER PACKING NOTE
'WORK ORDER/LOTNO: - . weve” TAG: r
| ANS A-5.9 -
STAINLESS STEEL WELDING WIRE TYPE ER 30BL ‘DIAMETER: 1/8°
F;Iler Metal Analysis, %
Beat S 74’!039’ ¢ si Ma . P S cr Ri
- .013 .430 1.720 ©  .020 .013 13.88 9.98
%o .Ch/HD Ta Ti Cu Cb/Nb+Ta R
- .250 - .0i0 R ".150 .055

The waterial has not come in contact with mercury or mefcurf-containing compounds.

“Material not touched by hand after final production process cleaning.”

 Material has been manufactured in accordance wiih Sandvik Steel.Company Quality Mazyal
" Revision 10 dated October. 1 1995. Quallty systam approved to ISO- 9002/1HSI/ASQC

TRecEsS SYSTEmS
72-0 LBS BoSy. Vs

09002-1994.

Bengt B. Berg, Director, Quality and Metallurgy

Daniel Damiani, Quality Engineer
.A/%’—t‘/

1s¢esixariey. . }

CUSTOMER ORIGINAL

700%-R / 724/101SCa




‘ - A\M,}.ﬁ.‘m_\;.:'l .,- S 2L e Lt e I S s e

:ANE)VIK e
" SANDVIK STEEL COMPANY

P.0. BOX 1220, SCRANTON, PA. 18501 PH. (717) 587-513]
PLANT LOCATIGN: INTERSTATE 81, WAVERLY EXIT 53

MATERIAL CERTIFICAT

SHIP TO: \%066’55 S];SS?’E mMs IMTL

JLD TO: g0C GASES (AIRCD)
LISLE IL _ 7-9-$
USTOMER PURCHASE ORDER Na.: 7003 8 -7?/ ZZHI0/5 00 CERTIFICATE DATE:  4/21 )_9 7
;ANDVIK ORDER NO.: 12603 QUANTITY: PER PACKING NOTE
YORK ORDER/LOT NO.: l}‘ TAG:
| AUS A-S5.9 035
STAIFLESS STEEL WELDING WIRE TYPE ER 308L DIAMETER:-3/32:}20 LE
Filler Metal Analysis, %
| Heat C si Hn 4 5 Cr Ni
3VIZ4T 013 . 440 1.800 .015 .015 13,96 9.63
{ ‘;? Mo Cb/Nb Ta Ti Cu Co/NbsTa N
.a70 .002 .060 .030 .03

The material has not come iz contact with mercury or mercury-containing compounds.

“Material not touched by hand after fizal production process cleaning.”

Material has been manufactured
Revision 10 dated October 1, 1935.
09002-1994.

Celeste Brennan, S5r. Quality Eagineer

-------- C-/‘

|
_ Keith M. Hottle, Mamager, Quality & Metallurgy
e 15¢661193¢10)

in accordance with Sandvik Stee!l Company Quality Mamual
Quality system approved to IS0-9002/7AKSI/ASQC

. I BOC GASES

90 RESEARCH ROAD
HINGHAM, MA 02043




KARRIS-WELCO | LOBL YORX ROAD P.O. BOX 69 | KINGS MOUNTAIN, NC 28086
' SOLDERING, BRAZING. & WELDING PRODUCTS

CERTIFICATE OF COMPLIANCE

gl JGP ISSUE DATE: 08-30-98
Ghocess Sustems IWTL G ISSUB DAGED 0850
Fo. 7003%7774//@0 DRTE SENT 6—A7-97

HEAT mﬁfinu.of NUMBER : ‘{,/910;24?73603-———*5&18
- Fs0836-KI—J2 LB

© CHEMICAL COMPOSITION LIMITS

ALLOY: 308L o -
spEc : AWS A5.9-93 ER3CEL . ek -

CARBCN .030 SILICON 300 _ -7 -850
MANGANESE 1.006 -  2.800 PHOSPHORUS . .030
SULFUR , 030 CHROMIUM 19.500 =~ 22.0C0
” ‘NICKEL §.000 -~ 11.000 MOLYBDENUM .750
‘ TANTALUM .500 €B + TA ,500
o TITANIUM .800 COPPER .750
NITROGEN 50O COBALT : .5Q0

MAGNESIUM .500 OTHER" .5

NIOBIUH .500

. ,
. c]f] | v/

. ;wr ‘

SINGLE VALUES ARE MAXTMUM UNLESS ‘OTHERWISE SPECIFIED.

SAFETY SILV, STAY SILV, STAY CLEAN, STAY BRITE & BRIDGIE ARE REGISTERED
TRADEMARKS OF J.W. HARRIS €o., INC '

WE CERTIFY THAT THE ITEMS AND/OR
MATERIALS LISTED ABOVE ARE IN
ACCORDANCE WITH ALL APPLICABLE
PURCHABE BPECIFICATIONS HAVING

. . ll’ BOC GASES | PASSED OUR .‘msyz;jo;:s AS NOTED.
,‘ 50 RESEARCH ROAD e
HINGHAM, MA 02043 | NG

Co, 2017007 0N (Y4 AY 6G:L 434 955521-&35




THE ESAB Group, INC. . CERTIFICATE OF TYPICAL ANALYSIS
1500 Karen Lane, Hanover, PA 17331 : :

-

11/19/96 ﬁqocﬂgs 5‘3'_5‘7'5;«45' Ta7i

JOC GASES
10 RESZARCH ROAD

[INGHAM, MA 02043 (F4-FF ocdec No.: TOOZES/Z7¢ 7600

This Material Conforms to Specification:
AWS A5.20-95, ASME SFa 5.20
Trade Name
or Trademark: Dual Shield 11 70 Ultra

Diameter Size: .035" ﬁ?33ﬂ Spool Type: E71T-1% / E71T-12M
Weight: /3.2 L .X-Rays SatisFactory
R FRBGEZEL . T T ey . -

- Lot Number: %I?J}[_{';‘—'_’é 642
g 720 — 33 .1?;/
50427 — I3LBE

nlcal Hechanlcal Propert;es

Typical Chemical (Specificaticen As Nélded MPa
Properties Requirements)
¥Yield Strength (Psi) 70,000 483
Carbon: .02 { .15 Max.) Tensile Strength (Psi) 76,800 530
Manganese: 1.10 (1.60 Max.) Elongatien (2"), % 32.0
Chromium: .04 { .20 Max.) Red. of Area, X% 74.6
Nickel: .01 {( .50 Max.) ‘ :
Silicon: L34 ( .90 Max. ) Charpy V-Notch Impacts
Llumbium+: T @ -20%F. (ft.-1bs.) 117
Tantalum: @ -29°C. (Joules) i59
Molybdenum: .01 { .30 Max.) .
Tungsten:
Copper: .01 ( .33 Max.)
Titanium: . (Specification Requirements)
Phiosphorus: L013 { .03 Max.) : :
Sulphur: .010 ( .03 Max.) Minimum Unless
Vanadium: .02 ( .08 Hax.) Otherwise Stated As Welded HMPa

Hydrogen: 4.2 ml/100 gr. of weld metal Yield Stremgth (Psi) 58,000 - 400
Tensile Strength (Psi) 70-90,000 480-620

Fillets: Vertical- Up!Overhead_ ~Elengstion (2"), z 22.6 22 )

TS Ared BRI et ST

Shielding Gas: 75% AR/ 25% CO; ST -
- Charpy V-Notch Impacts

@ -20°F. (ft.-1bs.) 20

@ -29°C. (Joules) 27 L
. * Ng data belag lssued for ET1T-1 . The undersigned certifles that the producf. supplied will met".'-.; .
classi(icacion yaing tha CQ; ‘the requizements of the applicabla AWS Filler Matal Specifi-"=i® -
shielding gas. ) cation when testad in accordance with that apecification, . and .-

that no slgnifi{cant changa has been made in the elements ' Ll
desczlbed in the gqualification approval.

FHHBOC GASES d oA /gfm %

90 HESEAHCH ROAD “ ol A smizn; Supe:viscr. Q. A“SGIViC“"
HINGHAM MA02043- e




m\/;g{.ﬁ by MATERIAL CERTIFICAT

| 1 .
| o R 7 SANDVIK STEEL COMPANY

PLANT LOCATION: INTERSTATE 81, WAVERLY EXIT 59

LD TO: ?wss SyS SHIP TO:

A TOMER BURCHASE ORDER NG 7@&9,&’/77‘/ /0/500 CERTIFICATE DATE. 4725797
-NDVIK ORDER NO. ' auantity: /2.0 LSS
JRK CRDEA / LOT NO.- 978457 TAG:
3 AUS A-5.9
STAINLESS STEEL WELDING WIRE TYPE ER 3ugL UIAMETER: 3/32°
Filler Metal Aralysis, X
Heat c 51 iTn P S Cr Nt
5712978 .013 . 440 1.8C0 .015 .015 19.98 9.63
Ho Cu/Nb Ta Tu Cu Ch/NE-Ta N
Q70 .002 .060 .030 .035

The material has pot come in coatact with Mercury or meccury-containicg compounds.
“taterial ot toucned Dy hand after final production process cleaning.”
Material has been manufactured in accordance uwith Sandvik Steel Compaay Quality Manual

Revision 10 dated October 1, 1995. Quality system approved to I50-9002/a0SI/ASQC
Q9002-1394.

HIHBOC GASES

_ 90 RESEARCH ROAD
Keith M. Hottle, Manager, Quality & Metallurgy HINGHAM, MA 02043

Celeste Bregaan, Sr. Quality Engineer

| L
: ;_gzgséég‘&b&uf" ------ fe

CUSTOMER QRIGINAL




S ANDVIK| | ~ MATERIAL CERTIFICA"
07" Steaky, o0 SANDVIK STEEL COMPANY |

B ) - ., PA. 18501 PH. (717} 587-5131
@EMQ 1y iappen. . P.0. BOX 1220, SCRANTON
- i PLANT LOCATION: INTERSTATE 81, WAVERLY EXIT 59

SO TO: T eresg DTTEMS SHIP TO: ATRCO-NEU ENGLAND
h HINGHAR na
CUSTOMER PURCHASE ORDERNO:  7OORGR/7 741015 60 CERTIFICATE DATE. 3/20/97
SANDVIK ORDEA NO.:  ouanTiTy:
WORK ORCER/LOT NG 72, 44 & TAG:
g '
RS A-5.9
STAIXLESS STEEL -WELDING WIRE TYPE ER 308L DIAMETER: 1/16"

Filler Metal BRpalysis, X%

- Heat c Si Man 4 s Cr Ni
§$71137S . 00T L 400 1.800 .014 012 20.02 9.85
Mo Ch/Rb Ta Ti Cu Ch/Nb+Ta N

.010 .. . .002 .030 .030 .055

The material has not come in contact with mercury er mercury-coentaining compounds.
"HMaterial gobt touched By hanod after figal production process cleaming.”
Material has been manufactured in accordance with Sandvik Steel Company Quality Manual

Revision 10 dated October 1, 13995. Quality system approved to IS0O-3002/ANSI/ASQC
09002-1934.

HFFBOC GASES

Keith M. Hottle, ﬂanager, Quality & Metallurgy QOHESEAHCH ROAD
Celesie Brennan . Quality Engineer

oy - HINGHAM, MA 02043
___I._.'_J'. _ )llp y \.\XL’ 'f _____
1S(eEtidyity o = <




|
|

F TI!E APPLICABLE SPE

DESCRI BED HERE([‘N AMD_SAT ISFY

{FICATION.

- N)
, J 80 RESEARCH ROAD J
- HINGHAM, MA 02043
' . ¥
Pc:). 2002/ /?/ /74//0//"00 /f KD
ruacm.sm CERTIFICATE Ms : 0
INSPECTI!{ON CERTIFCATE CATE ta wa
eq €8S S\( NETRRI/A FLUX. CORED WIRE DATE OF ISSUE : 1997, 0424
TRAQE ues:emnon nuu(zus;m MFG. ™ PS, APPLICASLE SPECIFICATION AND CL;.S‘:S_I;IC.\
mar
oW AWS A5.22—95 EJ0QLTO-1
OwW-309L , 1.2 54&//055?[}U ASME SFAZ 220E308L
{1995 Edition)
CHEMICAL COMPOSITION (%) '
ELENENTS ¢ | st m p $ cu NI CR Wo | na N EN FS | Fw
i T A . S IR (170 7 11 D 115
DEPOSITEQ METAL | 0.024 0. 44 .25 1 0.018 { ¢.013 00211278 | 23.75 0.02 | <0.01 { 0.01t 19.7 9.7 uIIE.TGF”
TENSILE JEST OF DEPOSETED METAL IMPACT TEST OF OFPOSITED METAL HARONESS TE
YIELD POINT  [YIELD STREMGTH| TENSILE STAENGTH | ELONGATION TEST " ABSORBED ENERGY
) AT 0.2% CFFS . TEWP. -
i | ,WG. —
- Nant| -  Wemt 555  Wim? _ - 4y
~ 37 % - v )— —_— -
~  MPa ~ WPa 555  WPa : ~ kg!'m
HELDING CONDITIONS PASTHELD HEAT rﬂsa'mem Fs AR ,re SCLMEFFLH! ou\?nn.u
TYPE QF CURRENT |SRIELDING GAS FN = FENR Teguz-: NG DIAGA
, pcep |7 co2 1 WRC = FERRITE vmc? M
AHPERAGE '
00 A
: : : — T x h
ARC VOLTAGE - .
BV
WE HEREBY CERTLFY nm THE TEST RESULTS OF TIIE ABOVE +XOBE. STEEL. LTD
WELD! tiG IMTERIAL WELDING OIV. FUJISANA  PLANT

!

. REMARKS:CAPITAL LETTERS ARE USED EXCEPT FOR UNIT.



SANDVIK
BT

P.D. BOX 1220, SCRANTON, PA. 18501

We make leiry happen .. .

SANDVIK'STEEL COMPANY
PH. (717) 587-5191
PLANT LOCATION: INTERSTATE 81, WAVERLY EXIT 59

“MATERIAL CERTIFIC#

JLD TO: BOC GASES CAIRCO) SHIP TO: AIRCO-NEW ENGLAND
_ LISLE IL HINGHANM MA
USTOMER Puéc:HASE ORDER NO.: 48184 CERTIFICATE DATE: 6/10/97
ANDVIKORDE%NO.: 17128 " quanTiTy: PER PACKING NOTE
IORK ORDEH/@LOT NO.: 9739336 TAG: gﬁggj- o/
AlNS A-5.9

STAIHLESS STEEL WELDIKG WIRE TYPE ER BGBLSI

F;ilar'netal Analysis, %

Eezt : ¢ Si Mn p

ST12152 —~ 4o /[B  .014 .840 1.700 .018
Mo Ch/Nb Ta Ti
.030 002

| 12062; -g‘;ﬁws Twtl
o 7003/R [77410/500

The mate@ial has not come in contact with Percury er mercury-containing compounds.

e

L

©15¢03030, REV.2)¢10)

PRI

A e a.ﬂ...sw_.m-#‘

HINGHAM;MA02043

Keith M. Hottle, Manager, Quality & Metallurgy— ™"

DIAMETER: .035°
s Cr Ni
L0113 18.50 10.23
Cu Cb/Kb+Ta R
-040 _ _.020 042

-v.\‘.-

R .
L I L s g

I” BOC GASES
80 RESEARCH ROAD

g




Yo e dieansd o Y i S e . (i
P ™~

90 RESEARCH ROAD . =
TN
- HINGHAM, MA 02043 )
_ e )(/ )
PO 7003 18 /7274101500 /39 f o g
FURCIASER CERTIFICATE Ha -
,.» ) _ INSPECTION CERTIFICATE IFICATE ta = 0 021
02 S8 ng/’ wis Twil FLUX. CORED NIRE OATE OF ISSUE ¢ 1997.04.24
TRADE oesmmnon i DIMEtNS;O?I NEG. N0 AP?L\C.‘\BLE SPECIFICATION AND cusslﬂc.&rl
Fm ) e
T - [ AWS AS.22-% E£30 ~
DW-309L L0385 LB ‘GLM/O/\S Q%l ASME SFA-s5. 22 2%58&-
] W /-1 (199 Edition) E
L CINEMICAL COMPOSITION (%)
L eueNTs c T s oo [ w | el owo | w [ w | e Fs [ oaw
e PGSR O S S U OO 0 U AN S Ao S TS )
1T T , -1 I R TR .
GEPOSI TED METAL | 0.024 | 0.44 | 1.25 | 0.018 | 0. ma{ 002 | 1278 {2376 | 0.02 | <0.01 | 0,011 |19.7 9.7 uulr F"
TENSILE TEST OF CEPOSITED METAL IMPACT TEST OF OEPOSITED METAL HmmEss rem
"0 POINT |YIELD STRENGTH' TENSILE STAENGTI | ELONGATIQN TEST ABSORBED ENERGY -
) AT 0.2 cstsr CTEWP.
_ | AVG. —_—
H/mm® - Nmm? | 555 Wim? - J
; - a7 % - | ——— _ _—
MPa - W2 555  Wa ) — kel'm
) HELDING CONDIT1OMS _
POSTHELD HEAT TREATMENT FS = FEARITE(SCIKEFFLER UIA?HNA)
T17E 4F CURNEMT l:EHIELDING GAS FN = FERRITE{DELOHG DIAGAAM .
DCEP | 17, , WAC = FEARITE{WAC
L NPERAGE 200 A i ' '
S : AT el — T X —— K
| YLTAGE
_.‘.h., 29 ‘l!
' WE NEREB( CERTUFY T DIE TEST RESWLTS OF THE ABOVE +KOBE. STEEL, LTD
WELDING MATERIAL ARE AL CESCRIBED IEREIM AND SAT ISFY WELDING D5V, FUJISANA PLANT

THE REQUIREMENTS QF Tk A‘FLICABLE SPECIFICATION.

CHIEF INSPECTOR Z?ﬁ?‘*

EVARKS: CAPI TAL LETTERS ARE USED EXCEPT FOR UNIT.
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Tirts 12 40 certily that tie abowe nawed naleriais are properly
ilassiriag, dazcriped, gackiasd, warked i [3ooled, and are Lk
pepa? condifbion tof ransporiation WCordlny L0 408 Fpplteanls
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APR 23 ’97 11:S2AM MORTHEAST AIRGAS

Alcofec

A Partnarship of Alega Walg Wirs Company, Inc.
and Aluminum Technology Corporation

A

CERTIFIED MATERIAY,

Allov 1¥  piameter

Packace

-P.1

« AlcoTac Wire Company

2730 Asro Park Dilve
Traverse Clty, Ml 49888 USA

(618) 941-4111 Phons
{616} 541-9154 Fax
alcotec Rtraverse.cam E-mail

11/08/96

REPORT

Lot Number

R5183 125
P,O0.7 - 86207

Chemical Composition limits
Element

TIG Rod Box

Minimum %

363072

Maximum %

si

Te

Cu

Mn

Mg

Cr

Zn

Ti

Be

Qther Each
Qther Total
Aluminum

Remainder

QOOOOOOtthes G OO

.40
.40
.10
.0
.2
.25
.25
W15
.00C8
.03
.13

AlcoTec Wire Company hereEy certifies that the material covered by this
report has been inspected in accordance with and been found to meet the
applicable requiraments of spec:ficat:en AWS AS 10- 92 and any order

requirements l1stedibe low,

All Packaging materials are in compliance with CONEG legislation.

Additional Order Requirements:



AlcoTec Wire Company

I - 2750 Aerg Park Orive -
I i . Traverse City, M! 49686 USA

_ 3 y *  (616) 941-4111 Phone
A Partnership of Alcoa Weld Wire Company, Inc. 3 - {618) 841-9154 Fax
and Aluminum Technalcgy Corporation t alcotec@traverse.com E-malil
B4/23/07

CCERTIFIED MATERIAT., REPORT

Allov Diameter Package : Lot Number

R5183 ,,- .094 TIG Rod Box A 363348

"P.0.% - 1035019

/ﬂ“1,7
-.—.Chemical Compos1tyon Timits e e e s -

or

Element Minimum % Maximum %

‘ ' 5i ‘ - 0:-:¥0 b_?’zf@ﬁﬁbf i

o Fe .40
s Cu --- 0.10 .
L Mo . 0.50 1.0 %/2,7/4

Mg ' 4.3 3.2

Cr - 0.05 0.25

Zn --= 0.25

Ti --- 0.1:

Be -—- 0.C00s

—Other—rach 005
Other Tortal -—- 0.13
Aluminum _ " Remainder

AlcoTec Wire Company hereby certifies that the material covered by this
report has been inspected in accordance with and beea found to meet the
applicable requirements of specification AWS AS.10-92 and any corder

requirements 11sted below.

———

T ATI Pa¢kaging “Materials are in .ompl1anLc with UONEG ieg1s‘atton

Additional Crder Requirements:

V.P. - Quaiity Control
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SANDVIK ' S MATERIAL CERTIFIC/
@ SANDVIK STEEL COMPANY B '

P.0. BOX 1220, SCFIANTDN. PA. 18509 PH. (717} 587-5191
% PLANT LOCATION: INT_ERSTATE 81, WAVERLY EXIT 53

LD TO: BOC GASES (AIRCO) SHIP TO: AIRCO-NEW ENGLAND
LISLE IL : HINGHAM Ma
USTOMER PURCHASE ORDER NO.: 43594 . CERTIFICATE DATE: 10/18/98
\DVIK ORDER NO.; 94386 - % GUANTTY:  PER PACKING NoTE
OAK ORDER /LOT NO.: 9 é § 41 6 T WWW”WWW?"-“'
ANS a-5.9 |
STAINLESS STEEL WELDING WIRE TYPE ER 3081 DIAMETER: .g45" :
Filler Metal] Analysis, % :
Heat £ Si Mo P 5 Cr Ni )
5710840 .015 430 . 1.800 016 .p13 20.01 9.78
o Ch/Rb Ta Ti Cu Cb/Nb+Ta §

BT ¢ ¢ -—--M . Do}m@w&%ﬁ#m_?:“l:‘ugs.p—;-:m
o~12-97 R o

The materja] has 1ot come jn contact with mercury eor mercury-containing compounds,

"Material pot touched by hand after final production Process cleaning.”

) .

Material Rag been manufactured in accordance With Sandvik Steel Company Quality Manual

Revision 1g dated October 1, 1995, Quality syston approved to ISO-SO&/MSI/ASQC
09002-1994, - J

180 18RS
. ‘engt 1§, Berg, Director, Quality and Metallurqy C_—Fb EO}&.R
1? Damian;j, Quality Engineer )

_ N | - ' ll!li!ﬂSEilFﬂG?"!ChﬂI)(229 s .
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SANDVIK
| wSteel |

P.O. BOX 1220, SCRANTON, PA, 18501 PH. (717) 587-5181

H@umhﬁbmﬁthmmhl. r
: PLANT LOCATION: INTERSTATE 81, WAVERLY EXIT 59

SHIP TO:

SOLD TO: BOC GASES CAIRCO)

PROCESS SYSTEMS IATL
WESTBORO MA

o MATERIAL CERTIFIC
‘SANDVIK STEEL COMPANY ' -

LISLE IL
CUSTOMER PURCHASE ORDER NO.: 41276 CERTIFICATE DATE: §/26/96
SANDVIKOHDEB.IGB:: BB712 QUANTITY: PER PACKIAG NOTE
WORK ORCER/LOT NO: 967451 TAG:
AWS A~5.9

STAINLESS STEEL WELDING WIRE TYPE ER ?ﬂBL DIAMETER: 3/32°

Filler Netal fnalysis, %

Heat € . si Ma P s Cr Ri

5710840 .015 .430 1.800 .016 .013 20.01 9.78

o Ch/Rb Ta Ti Cu Chb/Nb+Ta i
e
[0 650 _.002 .050_ _  .040_ . __.0S0 . ___

I ——

The material has not come in contact with Rercury or mercury-containing compounds,

“Material mot touched by hand after final production process cleaning.”

Material has been manufactured in accordance with Sandv

ik Steel Company Quality Marual

Revision 10 dated October 1, 1955, Quality system approved to I1S0-8002/ANSI/ASQC

09002-1594,

Bengt H. Berg, Director, Quality and Metallurgy Ci

150881493 C10)

o

-,



ml(l MATERIAL CERTIFICA"
|5 Steel | SANDVIK STEEL COMPANY ' '

PROCESS SYSTEMS

- We make Quality happer . ;. P.O. BOX 1220, SCRANTON, PA. 18501 PH. (717) 587-5191
PLANT LOCATION: INTERSTATE 81, WAVERLY EXIT 59
SOLD TO: | SHIP TO:
BOC GASES

CUSTCMER PURCHASE CRDER NO.: 700603R//V59045045000

WESTECORO MA 013581

CERTIFICATE DATE: 6§6/18/96

SANDVIK ORDER NO.: TK # 591854 QUANTITY: 60 LBS 308L x 36
WORK ORDER / LOT NQ.: 965227 TAG:
AHS A-5.9

STAIFLESS STEEL WELDING WIRE TYPE ER 308L DIAMETER: 3/32°
Filler Metal Analysis, %
Heat C 5i Mn P s Cr Ni
5703276 .018 .430 1.800 .018 012 19.92 9.82

|

| Mo Cb/Nb Ta Ti Cu Cb/Nb+Ta N

{ .080 .002 130 .030 .045

The material has not come inm contact with mercury or mercury-containing compounds.

"Material net touched by hand after fipal production process ¢leaning.”

Material has beem manufactured in accordance with Sandvik Steel Company Quality Manwal
Revision 10 dated October 1, 1995. Quality system approved to 150-3002/ANSI/ASQC

09002-1394,

Bengt H. Berg, Director, Quality and Metallurgy C;

i 15¢66119)¢10)

sl

-



1S£ ADVIK] o : MATERIAL CERTIFICAS
[ Wreel | SANDVIK STEEL COMPANY *

Y P Iy p—— [P.0. BOX 1220, SCRANTON, PA. 18501 PH. (717) 587-5191

V. /Lo BO&A&Iﬁg g;grERSTATE 81, WAVERLY EXIT 59
90 RESEARCH ROAD

: HIP TO:
T HINGHAM, MA 02043 ST erocess svsteus v
' WESTBORO MA 01581
CUSTOMER PURCHASE ORDER NO.: 7006031 /V59049045000 CERTIFICATE DATE: 6/17/96
TK 581854-02
SANGVIK OROER NO.: CQUANTITY: 120 IBS er30&1/16 x 36
WORK ORDER /LOT NO.: 955225 TAG:
AlS A-5.9
STAIELESS STEEL WELDING HIRE TYPE ER 30UEL ' DIAMETER: 1/16"

Filler Metal Analysis, %

Beat c Si Mn P g Cr Ni
5708727 .014 . 390 1.860 .016 .012 20.20 9.87
o Chk/Nb Ta’ Ti Cu Ch/Rb+Ta N

.058 .003 .040 .030 .060

The material has not come in contact with mercury or mercury-containing compounds.
"Material mot touched by hand after fimal production process cleaning.”

Material has been wmanufactured in accerdance with Sandvik Steel Company Duality Masual
Revision 10 dated October 1, 1995. Quality systen approved to ISO-3002/ANSI/ASQC

. Q9002-1594,

Bengt H. Berg, Director, Quality and Metallurgy -

15¢e611| (1M

).
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SANDVIK| -~ * S MATERIAL QER.. :
| Steel

SAl\.DVIK STEEL COMPANY .
P.O. BOX 1220, SCRANTON, PA. 18501 PH. (717) 587-5191 _. J e
Lo PLANT LOCAﬂON: INTERSTATE 81, WAVERLY EXIT 59 ’

4
OLD TO: BOC GASES (AIRCO) SHIPTO: AIRCO-XEW ENGLAXC
LISLE iIL process systems intfINGHAN HA
‘USTOMER PURCHASE ORDER NO.: 42100 westboro, Ma.  CERTIFICATE DATE: g,37 /96
'ANDVIK ORDER NO.: 30814 PO-700627-V53049-041QUANTITY: pep PACKING No - -
VORK ORDER /LOT NO.: LT T 45 TAG:
RUS A-5.9

_STAIXLESS STEEL MWELDIXG MNIRE TYPE ER 308L DIAMETER: .045°

Filler Metal Apalysis, %

Heat _ g Si Mo P p] Cr Ni

5437864 .013 .430 1.720 .020 013 19.88 9.58
o Ch/Rb Ta Ti . Cu Ch/Ab+Ta i
.250 .010 . 005 .150 0S5

The material has not ¢ome in contact with mercury or mercury-containing compounds.
“"Material aot touched by hand after final production process cleaning.”
"Material has been manufactured in accordance with Sandvik Steel Company Quality Manua.

- Revision 10 datesd October 1, 1995. Quality system approved to ISO-9002/ANSI/ASQC
09002-1394.

. P BOCGCG 5

90 RESEARCH +- . 7
: HINGHAM, MA C..., i

Benqt R. Borg. nuector, Qual:ty and Metallurgy




SANDVIK] MATERIAL CERTIFICA"
b Steel |

= SANDVIK STEEL COMPANY
P.0. BOX 1220, SCRANTON, PA. 18501 PH. (717) 587-5191
PLANT LQCATION: INTERSTATE 81, WAVERLY EXIT 59
- -
OLD TO: BGC EASES <(AIRCOD SHIF TO: AIRCO-NEW EHRGLAND
LISLE IL HINGHAM IMA
JUSTOMER PURCHASE ORDER MO.: 42100 CERTIFICATE DATE: 9/04/96
JANDVIK ORDER NO.: qQB16 "QUANTITY: PER PACKING HOTE
VORK ORDER/LOT NO.: W 957820 TAG:
AWS A-5.9 i
STAIBRLESS STEEL WELDING WIRE TYPE ER 3208L DIAMETER: 1/8" ;
Filler Meta! Analysis, %
Heat c Si Mn P 5 Cr Ni
5710840 _ . 015 .430 1.800 018 .013 20.01 .78
Mo th/Nh Ta _ Ti Cu Cb/¥b+Ta N
o .050 e e L0002 _ . .058 . 040 | . _ _.0Q%0____
—— - Emaaats R . o

' The material has not come in contact with mercury or mercury-containing compounds.

L3
L]

“Material net touched by hand after final production process cleaning.”

TR e o

; . e i .
Matsrial has been manufactured in accordanmce with Saadvik Steel Company Quality Maaual
Revisionr 10 dated October 1, 1995. Quality system approved to ISO-3002/ANSI/ZASQC

" 09002-1994.
TRocess SYSTEMS

7006527-"?/"59 AT -CHY
TK 5342/

Bengt H. Berg, Birector, Quality and Metallurgy & 2% (B N

15¢ea1193¢1iM

: - 47w BOC GAsss R

90 RESEARCH R” .1 |
S -HINGHAM,-MA‘ozoia‘ e




, MATERIAL CERTIFIC,

| a————

SANDVIK
| - Steel | SANDVIK STEEL COMPANY |
P.0. BOX 1220, SCRANTON, PA. 18501 PH, (717} 587-5191

PLANT LOCATION: INTERSTATE 81, WAVERLY EXIT 59

-

- - )

OLD TO: BOC GASES T;IRCO) SHIP TO: AIRCO-REW ENGLAND
LISLE IL ‘ HINGHAM MA

USTOMER PURACHASE ORDER NO.: 42100 CERTIFICATE DATE: 9/04/9%
ANDVIK ORDER NO.: ~ 90818 QUANTITY: PER PACRING RQTE
'ORK ORDER /LOT NO.: "53 67818  TaG:

AlS A-5.9

STAINLESS STEEL HﬁLDIKG WIRE TYPE ER BOEL DIAMETER: 1/1&6°

Filler Matal Analysis, %

Heat ¢ Si Mo P s Cr Ni
$710840 .015 .430 1.800 .016 013 20.01 9.78
Mo Ch/¥b  Ta Ti Cu Ch/Nb+Ta N
L 050 _ . _____ . .ge2 050 . .040 . - .050 -

The material has not come in contact with Rercury or mercury-coataining compouads.
"Material not tauched by haad after fizal prbéﬂétfﬁn process cleazing."

Material has been manufactured in accordance with Sandvik Steel Company Quality Manual

Revision 10 dated October 1, 1935, Quality systen appraved to IS0-8002/ANSI/ASQC
Q9002-1994,

’7%%¢2k322553 SYSTEMS

7004327 R /y590‘i’? ~-OFR
TK 6F34:15
Bangt H. Berg, Dirsectar, Quality and Metallurgy sz" 50 CJES.
CLUSCRBIIMICLM
" "HROAD -5
TR T AQ02 L e
e . ...o —"Oirfff =‘r_\_ ST s e AL TR TR T T TR S

. e A e T



SAN DVIIq )
| Steel | SANDVIK STEEL COMPANY

 We make Quality happen . . . P.0. BOX 1220, SCRANTON, PA. 18501 PH. (717} 587-5191

PLANT LOCATION: INTERSTATE 81, WAVERLY EXIT 59

MATERIAL CERT;}-:

St AT

OLD TO: BOC GASES C¢AIRCO? SHIP TO: Process systems
LISLE IL .
WUSTOMER PURCHASE DRDER NO.: ‘693415 CERTIFICATE DATE: 10/03/96
JANDVIK ORDER NO.: . , | QuANTIZY: 60 1Ps
VORK ORDER/LOT NO.: 70;.6?6 27-r/v59049-042 TAG:
AHS A-5.9

STAINLESS STEEL WELDING WIRE TYPE ER 308L DIAMETER: 1/16°

Fillar Metal Analysis, X

Reat ¢ si i P s Cr Ni

S437864 .013 .430 1.720 .020 .013 19.88 g.98
Mo Cb/NDb Ta Ti Cu Cbh/Hb+Ta A
.250 .010 . .. .005  .150 .055 -

The material has not come in contact with mercury or mercury-contaiaing.compounds.
“"Material not touched by hand after fizal production process cleaning.”
Material has been wanufactured in accordance with Sandvik Stesl Company Quality Maaual

. Revision 10 dated October 1, 1995. Quality system approved to IS0-S002/ANSI/ASQC
09002-1994.

————y

& BOC GAS: .5

A

Bengt H. Berg, Director, Quality and Metallurygy _ RESEAHCH H e

Daniel Bamiani, Quality Engineer \"IlNGHAM MA 020_;_‘_
: ;

A}

.

-
s




AN DVIK ' _ ‘ IVIATERIAL CERTIF!CA'

. SANDVIK STEEL COMPANY , '
- P.O. BOX 1220, SCRANTON, PA, 18501 PH. (717) 587-5191
. PLANT LO"CAT]OI';I_: INTERSTATE 81, WAVERLY EXIT 59
OLDTO: BOC GASES CAIRCOD SHIP TO: AIRCO-NEN ENGLAND
LISLE IL BIRGHAM NMA
JUSTOMER PURCHASE CRDER NO.: 42100 CERTIFICATE DATE: §/03/9¢&
ANDVIK ORDER NO.: gQagie " QUANTITY: PER PACEING NOTE
YORK ORDER /LOT NO.: rl_:__';~9 67819 . TAG:
ANS A-5.9
STAINLESS STEEL WELDING WIRE TYPE ER aqsp‘ ' DIAMETER: 3/32°

Fillar Metal Analysis, %

HBeat c Si Mn 4 g Cr Hi

5437864 .013 .430 1.720 .020 .013 13.83 9.588
ifo Ch/Nh Ta Ti Cu .Cb/Rb+Ta N
.250 .010 .005 .150 : .055

The material has zot come in contact with mercury or mercury-containing compounds.
“Material mot touched hy hand after final prodwétisn process cleaning.”

Material has besn manufactured in accordance with Sandvik Steel Company Quality Manual
Revigsion 10 dated October 1, 1595. Quality system spproved to ISO-S002/AKRSI/ASQC

. 09002-1594,

Trocess SYSiEMS
700 a7 ~R / V5S04 -0

c 1K ¢93y20

Bengt B. Berg, Director, Quality and Metallurgy

15¢66119¢10) K40 LB, .
L7 BOC GASES
¢ RESEARCH ROAD @
‘ HINGHAM, MA 02043 ~




- : AlcoTec Wire Company

A I l 2750 Aere Park Orive
F 11 | _ _ Traverse City, MI 49686 USA
. - {§16) 941-4111 Phgne

A Partnership of Alcga Weld Wire Company, Inc. (616} 941-9154 Fax

and Aluminum Technology Cargoration

03/07/36

CERT IFIED MATERIAL REPORT

Alloyw Diameter Packaze Lat Number
R5183 ¥ 125 TI1G Rod Box 362760
r.O & - 72453
Chemical Compesition limits
Element Minimum % Maximum %
51 --- 0.40
Fe -—- 0.40
Cu - 0.1¢
Mn 2,50 1.0
Mg 4.3 5.2
Cr L0Os 0.2%
Zn --- 0.25
FAR Ti --- 0.15
B .- G.0o008
- Glhc v Euil - S Gt
GQther Total -—— .15
Aluminum Remainder

AlcoTec Wire Compaay hereby certifies that the material covered by fhis
report has been inspected in accordance with and been found- to meet the
applicable requirements of specification AWS 25.10-92 and any order
reguirements listed below.

All Packaging materials are in comptliance with CONEG legislation.

Additional Order Requirements:

- " J/ ‘
~ —u: . \\“—-—----——- --’—‘—"'-"/-f'-' . ,."/ )
™ //'é et fitadadedy .
_,.:«uni R
- / .

e
Cery qSignaluL/

-
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_ ; J..W. Harris Comp
: J. W. HARRIS CO., InG, | 10930 0EERFIELD ROAD | CINCINNATY, 0110 as242 Cerlificate of Comp|

| Bato ‘*/?-—9‘&; :.-._-."':;';

g

S
AV S s

_So}c-f.TD: ' .AIRCO NEH.ENGLAND ‘ ! ‘ Shipped To: 6>R0 GE Y Q‘-SSTS WAS” IZUTL Dato Shippod Va7 A f‘?'Z‘ém v,l,

£.0, No. - PO#

WEST pero wip. Ordar No. —M&

90 RESEARCH ROAD
HINGIAM, Ma 02043

AWS AS1000 . [QO-Rs5600 orcent

Al ' - - ' -
o ASME SFAS.10 |+ Clasy Si Fo Cu Othor Elomant
E ' Co - S ' : Each - T
—
1100 Aluminum (8)| ER1100 | AL100] 1100 . | 4 | A | 0,05-0.20 0.05 0.10
2319 Aluminum (C)[ERZ319 ) R2319 ] 2319 [__020 l 0,30 0.20:0.40 0.10
020 _ . 0.20:0.40 SN

NOTES:
{
2
A
o
c

0,

@_

4043 Aluminum -
710 Aluminum

5103 Aluminum
5356 AMuminum -
5554 Muminum
5556 Auminum

ERSI03 | AS183 | - 5163 | 4 | 040 0.05-0.25" | 025
[ERS356 | Asasg 5356 | pos 0.40 0.050.20 | o.10
5554 0.25 0.40 0.05-0.20 | 0.2%
, | 5556 025" | 040 0.05-0.20 ’ 025
5654 Aluminum 5654 T D T 0.150.35 005015

ER4043 | R4o43 4043 - I__4.5-6.0 0.a

ER4047 | R4047 | a0ar 11.0-13.0 | oa

Single values shown are maximum pofconlagos, oxcopl wharo 2 minimum is zpaciliad, L & -~
Boryllium shalt no( excoog 0.0008 porcony, al alloys, ' . ' . . O .

Siicon plus iron shall rol sxoded 0.95 porcont., ‘JO RESEARCH [ . _)
the aluminum conlont I3 the ditleonce balweon 100,00 Porcant and the sum of aff alher notallie olemonts piasonl in amounts cf HINGHAM MA 0;— .

0.010 percont or moro oach, exprossod 1o the socond docimal boloio dolonning tha sum, angd shall nol bo lass than 99,0, ’ 5043
Vanadivm contont shaltbe 0.05-0.15 parconl. Zirconium conlont shall bo ©,10.-0.25 porcani, :

Soa plus Iren shall not oxcoad 0.45 parconl,

'




‘ . . AN I\*“’
e,

J--W. Harris Comp
: L. W, IARRIS Co.. e, | 10930 DEEAFIELD AOAG | CINCINNATI, 01O as242 Certificale of Compl
' o | S Date __ S

.Sok{.To: .AIRCD NEIJIENCLAND | ~ Shippod To: f&od £<8 < K-‘.?Eﬂ" Ky ‘:Z"N"f"\' ;)::0 Shippod _/0 - ZS;:% '
: ", 90 RESEARCH Rrgap IR or No, M‘_ 4Ny
HINGIAM, MA 02043 ¥ o oo ¢ ’9/3?/1/547‘9‘51'90’730@ -

om Woight | Size _ _Atloy

Al "+ |AWS AS1000” [0Q.R56c5 . . - ce T srenl
7 ASME SFAS.10 [+ Gloss - | S Fo Cu Ma Mg N Other Elgmont
) CoTe I : ’ Each T
—_— T ——— —_
1100 Aluminum (B)IER1100 | Ri100 {ico I <A ! A 0,05-0.20 .05 .
b —f e T MM -—-——-.._..___. —— ———— —— e —— e
2319 Aluminum ClIER?319 R2319 2319 0.20 0.30 5.8-G.0 0.20:0,40 0.02
Maraa oo —{—-220 | 030 ————— | Y.<0:0.40_ —_——
4043 Aluminym ER404) R4043 4043 4.5 -6.0 0.0 0.30 0.05 0.05
710 Aluminum ER4047 R4047 4047 11.0-13.0 0.0 0.30 0.15 010 0
; - \—-f_ T T — T f— R : —
‘1 5103 Aluminuim ERS103 { R5183 | . 4103 i A0 0.40 Q1o 0.50-1.0 4,3-5.2 0.05-0.25 0.25 o
: _
5356 Aluminum ERsass R53s56 5156 0.25 0.40 010 0.05-0,20 | . 4.5-5.5 0.05-0,20 D10 ")
5554 AMuminum EAsssy RAS554 5554 .0.25 0.40 0.10 0.50-1.0 2.4-3.0 0.05-00,20 0.25 0.
55856 Aluminum . {ERSS56 R5556 I 5556 0.25 1 040 .10 0.50-1.0 CA7-55 0.05-0.20 025 0.
58654 Aluminum ERS65q 15654 5654 D D 0.05 0.01 3.1-3.9 0.15-0.35 0.20

HOTES:

L. Snpl valuos shovwn are maximum pecconlages, oxcop! whora n minimum is spaciliad,
2. Darylium shal nol excood 0,0004 porcen, all afloys, ’
A Slicon plus iron shall nol pxoad 0.95 porcont,

0. tho aluminum conlont Is tho difleronca Lolivean 100,00 parcant and the sum of all oiher motallic olemonts prgson) in amounts ¢f
0.010 porcont of Mois oach, expressod io the socond docirnal belosg delonming tha sum, and shall nol bo Joss than 99,0,
Vanadium contong shalt bo 0,05.0,15 porcont, Zirconlum content shallbe 0,100 25 porcant,

Silicon phus lion shay) nol oxcood 0,45 poicent,

ca

Q
\-._—I




HINGHAM, MA 02041
had L]
1. P.O, No, - PO# '
o ' ltom Wailght Slza r Aoy
: {éyf.' o
. 32 . .
-
b
0 kRSN i e
B P
(o]
. QQ-R-556p
3 ASME SFAS, 10 |, Glass
% -
5 inum (BY\|EAT100 Hnoo] 1100
8 12319 Aminom ()| Frzars a2310 | 25195
2043 Aluminum [ ER4049 4043 4043
710 Alumlnum Endiodr i n 4047
- 5103 Aleminu gy ERs1oY “Hio3
5956 Aluminun © |ERsasg ns356 | ) sasg
5554 Muminvm * |¢ nsssq 5554
5556 Alumiy A5556 | 58556
° AS654 | 5654
E
I
(4]
% HOTES: - _.
T i, Sihgk values shown aro maximum porconlagas
2, DBarylium shal nol vxcood 90,0008 Porcoar, all afoy,
noA Slieon plus ron shall na| ex000d 0,95 porcont,
8 0. tho alumioum cantent s tho ditferonce Lolwaoa 100,00 peoicant and the sum
o 0.010 porcant o7 smoro oach, oxprassod 1o o Jecond docimal bolas g dolery
8 . Vanndiurq conlonl shall bo 0,05.0,15 pefcent, Zironlum conlont sh
f 0. Silicon phis kon shall nol excoad 0,45 Ferconl, '
a ;
E . .
F_K) -
u_@- 3
No

#S25 P.ozsp2

ig '&%ﬂ:"’!‘ *"'{j"&"“' J. . HARRIS co., ING |
PRI, | 1 aAnis co. e,

+ SO00WG FWIvG £ WaLDmG i gy

.

(0930 DEERFIELY PoAD | ciemnaTy, oo 45242

" Sold Ta:

" AIRco NEW ENGLAND
' 90 RESEARCH RoAp

Y

Shizpod To-

—_—
Iocess SyETéme,
7006493 RS 55049 200

Haap Ny,

U
Al

J.W. Harris Coy
Certificate of Con
Dato ~C

Dalo Shippod -

OddorNo, _ 7/ QA 5

a

Commante:

of all o1)ier malaliic olp

ing iha S, and sh
allbe @, 10-0.25 noicy),

mednls prasan) jn
M nol lra fogg than

We cerlily (hal iiye llems

it

amoupls ¢f T
99.0. ‘

and/or matedste fero .
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' AI : - . AlcoTec Wire Company
] - 2780 Aera Park Diive
"1 i Traverse City, Mi 45886 USA

{&16) 941.4111 Phene

P.5

A Pantnership of Alcoa Wald Wira Company, ne. (618) 941-9184 Fax
and Aluminum Teqhnaicgy CGmeatiOﬂ . alaatacDiraverse.com £.rmait
11/13/96

CERTIFIED MATERIAT, REPORT

gll&v DiamefecT Package Lot Number
R5183 .156 TIG Red Box .- 362884 |

P.O.% - 86330 - — : S

Chemical Composition limits

Element Minimum % Maximum %
Si - 0.40 V
Fe -—— .40 ¢
Cu - 0.10
Mn 0.50 1.0 »~
Me 4.3 5.2 V}
Cr : 0.0% 0.258 /
in —-——— 0.23 /
e o Ti - 0.15
S ! Be - 0.0008///
Other Each -— Q.05
Other Total - 0.15

Aluminum Remainder

AlcoTec Ware Company hereby certifies that the material covered by this
report hds been inspected in accordance with and been found to meet the
anniirahlas rsaniraments aof enenification AWS A3.10-92 and afiy order

411 Packaging materials are im comPl1353?“%%@_5lﬁ'i"oa“-'_'““—_“*'"'

Additional Order Requirements: )

e JW

V.P. - Quality Santrol

\&\
o)

(

ks~ 4



- AlcoTec Wire Company

I 2750 Aero Park Drive
’ l ' Traverse City, Ml 49586 USA
(616) 941-4111 Phone

' A Partnership of Alcoa Weld Wire Company, tnc. (516) 941-9154 Fax
and Aluminum Technology Corporation alcolec & traverse.com E-mail
..... HE WA WAL
CERTI FIED DAEYITE RIAY REPORT
LAalttovy Diameter Paczags Lol Numbe:

.- . .
. - Tr—— em—

R3183 156 TIG Rod Box 362884

Chemiza: Jompoesition limits .
Eizﬁent Minimum 3 Maximum %
51 - 0.40
Fe --- L4
i -~ .10
M 3,36 1.0
NN 2.3 £
it 8,053 0.23
in --- 0,2%
Ti -—- J.13

. Fo -—- g.0cas

Cther Each - 0.03

- - - et Toral . ——— o E
Alanionum Remainder

e

reby certifiss that the marteriai vovered by this

AleoTes Wire Company he
Feport has been inspsdted in accordance with and been found to mes: L
appticablie reguiremente of specification AWS A%.17-22 and anv arder
reguirements liscted below

isiavioen.

p—
R

]
i

All Packaging matercials are in compliancdpwith CONEG

additional Qrder Reguirementsa:

V.P. - Quality Contral




‘P.O. BOX 1220 SCRANTON PA. 18501 PH l717} 587—5191
"PLANT LO_(:.:A'I'IOI\& !NTERST ATE 81, WAVERLY EXIT 53
CFowoL :

L]

DTO: BOC GASES C(AIRCO) SHIP TO: %chgg Ix$7TEM S
ﬁg;* - LISLE 1L

JSTOMEFI Puacmse ORDER NO.: 7224650 ; 2/ VE OY G0 Koo CERTIFICATE ,DATE'-__Q/O#/‘QE |
\NDVIK ORDER NO.: - 90816 _." S ouaNTTY: 22 «w@ -
-onxéapsan.oruo.: S R . ne o |

STAINLESS STEEL UELDIAG HIRE T_YP’EZl--E.R ﬁét_]_ar;}'" nmnmm?zam h
Fillaer NMatal analtsis. % f - :
Heat ¢ 8Lt me p g L
5710840 015  .43¢1?-1-}3.éqg:.' .016 .013 2000 8.8

Mo M5 Ta Ti . cu Ch/RB+Ta R

050 o _.noé ©.050..©  .040 .. .00

The natertal has nat CORe ia contact With: nercury or marcury-canta:nlng coupounds

PR --_ i )
Ra S g "vn.--J-

ﬂaterxal not touched hy hand after flnal productxon procass cleantng

Material has beez manufacturad in accordanco Hlth Sandv:k Steel Conpany Quality Manual

Revision 10 dated October 1, 1995, Quality systen approved to IS0- SDOZIRNSI/ASQC
99002-1994 ’ .

Bengt H. Berg, Birector, Quality and Metallurgy (/

15¢66119¢10) T BOC C\n ~ g
B SEARCI l . AD

HINGHAM MA 04u~+3

€2

i



e ——————

3 xqzzo,,scmmou PA..wso

AN T

0 EHzl737):58
PLANT LOCATION: INTERSTATE 31 WAVERL‘{ EXIT 59

Q3002-1994.

ILD TO: BOC GASES (AIRCO) SHIPTO: FROC.£SS S>‘§7<‘::m
LISLE IL ; R
USTOMER PURCHASE ORDER NO.: 220650 “RﬁS FoY FouSCe csansacaﬁ DATE: 10/0 4/95
ANDVIK ORDER NO.: 92839 R e
IORK OF{DE_ZRI LaoT NO.: —
ANS a 5. 9

STAIKLESS STEEL HELDIHG HIRE TTPE ER 308L

Filler Metal Anelysis, %

Heat . € Si Mo P S Cr Ri

5437884 .013 .430 1.720 L0260 - .013 19.88 5.98
% .Cb/Rk Ta Ti  cu Cb/Rb+Ta N
.25 - .0i0" .005 - TAsG © 77 loss

The material has zot come in contact Hlth mrcury or mrcury-contam:ng compqunds B
Haterlal not touched by hand after f:nal productxon procoss ¢leaning.”

Material hag heen manufactured in accordance ulth Sandvlk Steel Company Quallty Magual
Revision 10 dated Octoher 1, 1995. Qualxty systan approved to ISO-SOOZ/AHSI/ASQC

Bengt E. Berg, Directer, Quality and Metallurgy I‘FW Boc GASES

Daniel Damiaai, Quality E\nglneer P:ESEARCH ROAD
_Cé.::ﬁ_--_ NG HA’W, MA 02043




Lk
ipacth

.‘. L] \:‘:}?
' . B ;‘4 ‘,. et '( -----
., J.W. HARRIS CO.. INC. [ 10930 DEERFIELD ROAD' | CINCINNAT), OO 45242 Certifi
v e . ) ) . Dato e A P ]
o ) . . Shi AL - T s
Shipped To: G’?O ¢ 6'_.(;5 S(S STé,n’" g jTL'TL Dale hrp;‘.“l._l??l .:_‘\/ /ﬁ 7 !F

NOTES:

1.

. AIRCO NEW ENGLAND DT L
¥ : . Ondor No, 47 P72 A+
i ', 90 RESEARC!I ROAD / , . . y = :

: . . ) R ! v ol . T
: NINGUAM, MA 02043 60 700 1577 STHI00C S
| PO : ' ' ' L
'-_, Walgll Sixa Alloy Hoot No, . Commants: - - ‘ R cL 5
i : : ' ' | S
B SR ) I O | g’
1. Yo L7 Yoo g AL na 92¢8._ | B#BoC o (i
- 7 + ) Y IS:’
£ | ¢s) QH? RESEARCH ROAD
] i
3. o > NGH i MA 02043
] - ! = Percant
Al v |AWS AS10-08, |0Q-R-5668 ) . Cr 7n T - ! o
T |ASME SFA5.10 | 1 Gluss - Si Fo Cu Ma Mg o OtterElemr
(MESEA LS ). . Eac o
1106 Aluminum {8} | ER1100 | B1100 1100 A A__] 0,05-0.20 0.05 0.10 _0.05 -
2319 Aluminum (C)| ER2319 | R2319 2319 .20 0.30 5.0-G.0 0,20:0.40 0.02 0.10 | 0.10-0.20 0,05
4043 Aluminum © [ER4043 | R4043 4043 4.5-6.0 0.8 0.30 0.05 0.05 0,10 0.20 Q.05 ... .
710 Alumlnum ER4047 | R4047 4047 11.0-13.0 | 0.0 0.30 0.15 0,10 0.20 0.05
5103 Alvminum  |ERS103 | AS 102 5163 4o 0.40 0.10 0.50-1.0 4.3.5.2 0.05-0,25 | 0,25 0.15 0.05
5356 Aluminum *© |ERS356 | ASASE 5356 0,25 0.40 . Q.10 0.05-0.20 | . 4,5-5.5 !| 0.05-0,20 0.10 { 0.06-0.20 * " 0.05
5554 Muminum * [EASSSA [ AS554| 5554 .0.25 0.40 0.10 0.50-1.0 | 2.4-0.0 i 0.05-020 | 025| 0.05020 0.05
5556 Aluminum  [ERASSS6 | RSSSG | 1 5556 0.25° 0.40 0.10 0.50-1.0 4.7-55 '} 0.05-0.20 025 | 0.05-0.20 0.05
| 58654 Aluminum LRS654 | A5654 5654 D D 0.05 0.01 3,1-3.9 0.1540.35 0.20 | 0.05-0.15 0.05

Sngle valuos shiown aro maximum poiconiagas, excopl whore 2 minimum is spocilied,

Boryllium shali not oxcood 0.0000 Porcani, all alloys. , - _
Siicon plus iron shall nol oxcoed 0.95 porcont, : .
tha aluminum conloni Is tho differonce bolwean 100.00 parcont and the sum of all other motalic olemonts prasonl in amounls of N
0.010 porconl of mote aach, exprassod 1o the second decimal beloro delesming tho sum, and shall nol La loss than 99,0,

2.
Al
b.

C.  Vanadium contonl shall bo 0,05-0.15 parconl, Zirsonlum contont shafl bo 0.10-0.25 porconl, : S
0. Sdicon phis lion shall not excood 0,45 porcont. _ T
| . . v
y S
i < We cerlity that ‘hc ilems and/or malerials lised abovae arp in accordance
o ; applicable purchase specifications havlng passed our | eclions as nol
N




r 'il;.lMIUPi} 03:337 HARR{S WELCG CUSTSRY iMEL:704 739 2801 . ...-E_UEI.'... .

HARRIS-WELCO }* 1052 YOh ROAD P.C. 80X 'fi |- XINGS HOUNI‘..&IH, NC 2808¢
SOLDERING, BRA2ING & WELDING PRODUCTS
- CERTIFICNR oF cou#Lrancs
- | T _ T D T8e0% AT 04- 169§

’r’@msas SYSiEms
o, 7mx5R/77y/aao e

.”Cb %15153 *$4516455 ./4%,thiﬂs

.t ". J-n._- R

.‘_1H| . . .
. —r

v "3”3 xsaz nﬂknza:Lcr nuxszz. c;;zfs .

LRI CHIMICAL COMPOSITION LINITS
T ALLOY: T4643

SPEC i AWS AS.102/ER4043/AM8 4150D
ASKE 57A 85.1Q/QQ-R-bak~-B

o

SILICCON 4.500 =~ 5.000 TITANIUM . 200

COPPpER ) . 300 MACNESTUN 056G

TRON “ .00 21NC .00
. BERYLLIUX | 0008 REXAINDER ALUMTNUX
; OTHER - 1S ‘

e
o, ';ﬁ",}‘
T, 2 s

SIHGLE VALUES ARR NAX HI.ZM JUNLE3S O‘I'}(RSHISR SPICIFIED.

&
[

SAFETY SILY, STAY ssz ~8TAY CLRAN .STA a .
TRADEMARKS OF J.4 3*25:3 ‘0.5 e E 3 ir: s szznarr ARE REGISTERED ..

- --—-,,-_

B Y

S
* + M

WE [CERTIFY. THAT o ITEMS AND/OR .
MATERIALS LISTELD ARGVE ARE IN B
. ACCORDANCE: WITH. ALL APPLICABLE

PURCHASE™ $PECIPICATIONS HAVING

PAYSED- | INSPECTIONG AS NOTZD.

4"!"!"’!3() *ﬂillﬁiiisi

. 90 RESEAR
HINGHAV, i s -



MATERIAL CERTIFIC

SANDVIK STEEL COMPANY
P.C. BOX 1220, SCRANTON, PA. 18501 PH. (717) 587,5191
PLANT LOCATION: INTERSTATE 81, WAVERLY EXIT 59

SOLD TO:?ﬂOC&SS Sy¥STE»S SHIP TO: AIRCO-NEW ENGLAND
HINGHAN Ha
CUSTCMER PURCHASE ORDER NO.: 70OV S /?/ 777 /500 ' CERTIFICATE DATE: 3,20/q7
SANDVIK CRDER NO.: QUANTITY: [ 80D + & S .
WORK ORDER/LOT NO.: J' TAG:
AHS A-5.4

STRINLESS STEEL-HELDING WIRE TYPE ER JosL DIAMETER: 1/16"

Filler Matal Analysis, x

> Beat c Si Ma P 5 Cr i
711375 .007 -400 1.800 .14 .012 20,02 9.5
;" Fo Ch/RE  Ta T Cu Cb/Kb+Ta &
“ .010 L .. oo .030 .030 055

The material has mot ceme in contact with Wercury or mercury-coataining compounds.
T Material not’ tovched by hand dfter final production process cleaning.”
Material has been wanufactured in accordance with Sandvik Steel Company Quality Manual

Revision 10 dated October 1, 1995. Quality system approved to 150-3002/aNS1/A5QC
09002-1994. -

MOHBOC GASES

Keith M. Bottle, Manager, Quality & Metallurgy mHESEQRC'.' HOAD
Celeste Bremnan, Sr. Quality Engizeer H'NG}"AM MA
. ] CHH}GB
. _.@Lii e L0770 .
15¢66113)¢10) / —




T — T T
MATERIAL CERTIFIC

a1 SANDVIK STEEL COMPANY
P.0. BOX 1220, SCRANTON, PA. 18501 PH. (717) 5875131

PLANT LOCATION: INTERSTATE 81, WAVERLY EXIT 59

-

+

‘®

soLpTo: BOC GASES C(AIRCO) SHIP TO: AIRCO-NEW ENGLAAD
LISLE IL HIAGHAN Na
CUSTOMER PURCHASE ORDER NO.: 42100 CERTIFICATE DATE: 9/03/56
SANDVIK ORDER NO.: " 490818 QuanTITY: PER PACKING NQTE
WORK ORDER/LOTNO.: - 967819 ' ‘ TAG:
. AUS A-5.9
- STAINLESS STEEL WELDING WIRE TYPE.ER-308L .0.- | L DIAMETER: 3/32"

Filier Metal Analysis, %

. Heat c si Mo P s - cr Ni
S7/d576 _
ST .013 .430 1.720 .020 .013 19.88 5.98
Mo Cb/Nb Ta Ti Cu Cb/Nb+Ta A
.250 .010 .005 .150 .055

" The material has not come in contact with mercury or mercury-containing compounds.

-— fngtg;ial not taqchgd by hand after (inal_prnd@ctién pracess cleaning.”
ffaterial has been manufactured in accordance with Saandvik Steel Company Quality Manual

Revision 10 dated October 1, 1995. Quality system approved to IS0-S002/ANSI/ASQC
£9002-1994.

TROCESS 5)6’2‘-%75

Bengt H. Berg, Director, Quality and Metallurgy C’_"?ao/&‘Y‘??‘;// ofsoa
15¢e61192C10) ‘
" . .. - MANeIBOC GASES
- I 90 RESEARCH ROAD
LT HINGHAM, MA 02043

O;{d

P
w1
-



B e —— | —
MATERIAL CERTIFICZ

SAN DVI Ki

SANDVIK STEEL COMPANY
P.0. BOX 1220, SCRANTON, PA. 18501 PH. (717} 587-5191
PLANT LOCATION: INTERSTATE 81, WAVERLY EXIT 59

alVe muke Quality happert .-

SOLD TO: BOC GASES (AIRCO) SHIP TO: AIRCQ-NEW ENGLAND
LISLE IL HINGEAN MA
CUSTOMER PURCHASE ORDER NO.: 465682 CERTIFICATE Dﬁ;TE: 4/21/97
SANDVIK ORDER NO.: 12603 QUANTITY: PER PACKIEG NQTE
WORK CRDER/LOT NO.: -, 978457 . TAG:
AWS A-5.9
STAINLESS STEEL WELDING WIRE TYPE ER 308L : DIAMETER: 3/32"

Filler Metal! Analysis, X%

Heat c 5i Mo P s Cr . Ni
S71297%6 ‘_'4(748 L.013 . 440 1.800 .Q1s .01s 15.9¢6 9.63
Mo Cb/Nb Ta Ti Cu Cb/Nb+Ta N
Li —}%_-—37 .070 . .002 .0B0 .030 035

(hoecss SgsTems
fo. 700 18R /77410500
ShippaD Y-15-77 ORDERTS65VE Lo/

The material has pot come in contact with mercury or mercury-containing compounds.
“Material not touched by hand after final production process cleaning.”

Material has been manufactured in accordance with Sandvik Steel Company Quality Manual
Revision 10 dated October 1, 1995. Quality system approved to IS0-3002/ARSI/ASQC

09002-1594,
I BOC GASES
fen .t ma;::;lsza;;;rn:efm“w 90 RESEARCH ROAD
gu . HINGHAM, MA 02043
Ko Ovnnan (e ... |
15(65119)¢10) -~

. , =y



IVIATERIAL CERTIFICA”

SlnmoAn ANDVIK STEEL COM PANY ,
: PO BOX 1220, SCRANTON, PA. 18501 PH. (717) 5875191
“PLANT LOCATION: INTERSTATE 81, WAVERLY EXITE9

n

'SANDVIK]

) pnoczss srsrzns INTL
HESTBOTO MA -

T SHIPTO:

. ... CERTIFICATE DATE: 4/23/97

_ QUANTITY: PER PACKING NOQTE

SANDVIK oncea No ’

WORK ORDER/LOT NG ‘-9‘7 0470 T R _ C TAG:

ANS A-5.9

STAIHLESS STEEL NELDIHE WIRE TYPE ER 308L - _ DIANMETER: .035"

Flller Hatal Analys;s,‘#"

naat""" ¢ si m O ® s tr Ni

Lost113rs 007 .400 1.800  .014 . 012 20.02 5,85

Mo c/Mb © Ta Ti- Cu Cb/NB+Ta ®

A e D10 e T e 002l (030 . 030s . - 055

i igllhagiictlgsﬁi in contact with mercury or mercury-contaiming compounds.

s.Xeith M. Hottle, Manager, Quality & Metallurgy ("

15(03030,5REV.22¢100 = . :

gt .4

N
h ‘““.@
CUSTOMER ORIGINAL |




AFR 28 ’ST 11:SEAM NORTHEAST AIRGAS . Pt
I T AlcoTec Wire Company
. 2750 Aem Park Drive
| | l ' . Travarse City, Mi 49888 LISA
& " {818) 8414111 Phene

A Parﬁ':mhlp of Alesa Weld Wirs Company, Ing. {818} B41-6154 Fax
and Aluminum Technalegy Corporation ) aleoine @traversa.com E-mall

Q1/13/97

CERTIFIED MATERIAL REPORT

Alloy . Diameter Package Lot'Number

RS183 123 T1G Rod Box 363423

PIO!# - 93118

Chemical Composition limits

Element ' Minimum %  Maximum %
si ——— 0.40
Fe - 0.40
Cu -—— g.1Q
Mn 0.50 1.0

Mg 4.3 - 5.2

Cr .05 0.25
n --— 0.25
Ti -—— 0.15
Be - 0.0008
Cther Each - 0.05
Other Total ——— G.138
Aluminum Remainder

AlcoTec Wire Company hereby certrfies that the material! covered by this
report has been inspected in accordance with and been found te meet the
applicable requirements.of specification AWS AS 10-92 and any order

regulirements listed betow

i

All Packaging materhdls are 1n complxarce with COhEG leglslatlnn

Additional Order Requirements:

cFarl Jm

V.2, - Gumiy Cantrol —




+ACE WAIA s/vol

Tile SPECIFICATION FOR CLEANING PROCEDURE
Aftachment
LIGO COMPONENT CLEANING DATA SHEET  Project V59049
|IPROCEDURE USED:  ___V049-I-147 _ V049-I-179
wASH STATION of L0 N Srocol
! Component - Serial Number
B3 @]
az o2

Wash Cycle: Wiewn 9ol

Flowrates: 20 Gam  Max. Temp: _/Y& “ Duration: __ 3 "hrs

Operator: TOLeEN Date: 7-22-97
Comments:
p—— f‘-p-‘
Component(s) [nspected By: \ 4 L— Twne Date: _7-22~ 27
Quality Assurance: _@g&le_g,-,&—- Date: 725 ~97
Comments: BE
‘. "SPECIFICATION
Numbe Rev,
“TUA V92015 | 3
=i

Page 9’ of

Fi b




H

~LIGO DA 1 A SHEET

+81-(-b+ON

Jaguiny

AD Y

NOILVOId103dS

MANUAL WASH STATION
F
PART DESCRIPTION: 4 j;fpa / SIN: O/ WORK ORDER: ¢/
DATE/TIME: T T e2-A7 4,
OPERATOR: Toyse? U [E5L s o
‘; - / ALY

NOTE:REMOVE ALL TIE RODS PRIOR TO WASHING

1 FILL D.I. WATER TANK XD-103 TO MARKHEAT D.Il. WATER USING PUMP XP-103 AND HTR XP-102
TO 150.F. | TI925= [ F

2 FILL POWER WASHER TANK WITH A 50% SOLUTION OF IMPRO CLEAN 1300 AND D.I. WATER.
MIX 11 T30nO

3 APPLY SOAP SOLUTION TO ALL COMPONENT SURFACES WITH LARGE YELLOW NOZZLE IN
POWER WASHER WAND AND SIPHON TUBE IN THE POWER WASHER TANK.

4.HAND SCRUB SURFACES WITH NYLON BRUSH WHERE NEEDED.

5.REMOVE SIPHON TUBE FROM TANK AND INSTALL GREEN NOZZLE INTO WAND.

6.POWER WASH COMPONENT. ALL SURFACES SLOWLY COVERED AT LEAST TWICE. /_{I
MIN

WASH TIME =
7 POWER RINSE COMPONENT. ALL SURFACES SLOWLY COVERED AT LEAST TWICE. ;
RINSE TIME= 3> OmiN

8. REMOVE EXCESS WATER WITH VACUUM OR CLEAN AIR WAND, . _—

9. ALLOW COMPONENT TO DRY BEFORE MOVING TO CLEAN ROOM . DRY TIME= VS/I':AIN

NOTES: Ve A2 ont- o //«"%di // [ / Y s VO

2L

ASH FAGLUINN




3
7

reog:. SHEET

r
B

81--b+ONNY

FELTILTY

{
'AaH

NOILVOId103dS

MANUAL WASH STATION
PART DESCRIPTION : A1 > N (D2~ WORK ORDER: _$2/§
DATE/TIME: 7-a2-97
OPERATOR: "'3' [l el = LS / e ke,
- f

NOTE:REMOVE ALL TIE RODS PRIOR TO WASHING

1.FILL D.I. WATER TANK XD-103 TO MARK.,HEAT D.I. WATER USING PUMP XP-103 AND HTR.XP-102

TO 150.F. TIg2s= 14/ 6 U

2.FILL POWER WASHER TANK WITH‘\A 50% SOLUTION OF IMPRO CLEAN 1300 AND D.I. WATER,

MIX 11 1Syom e
3 APPLY SOAP SOLUTION TO ALL COMPONENT SURFACES WITH LARGE YELLOW NOZZLE IN
POWER WASHER WAND AND SIPHON TUBE IN THE POWER WASHER TANK.

4. HAND SCRUB SURFACES WITH NYLON BRUSH WHERE NEEDED.
5. REMOVE SIPHON TUBE FROM TANK AND INSTALL GREEN NOZZLE INTO WAND.

6.POWER WASH COMPONENT. ALL SURFACES SLOWLY COVERED AT LEAST TWICE.
WASHTIME= ;5 MIN

7.POWER RINSE COMPONENT, ALL SURFACES SLOWLY COVERED AT LEAST TWICE.,
RINSE TIME= 3 () MIN

8 REMOVE EXCESS WATER WITH VACUUM OR CLEAN AIR WAND.

9.ALLOW COMPONENT TO DRY BEFORE MOVING TO CLEAN ROOM. ’ DRY TIME= S5 MIN

NOTES:

| ADY 1NN

ali!i“

(20y sv



Title: COMPONENT RGA TEST PROCEDURE

TITLE TEST ARTICLE PARAMETERS PUMPDOWN LOG

DATE:
TIME: B
TEST LD.: e.g. WBSC1_1 WA @, (42)
PSI TEST ENGINEER: 3 Elinet -
QUALITY ASSURANCE: .
PHYSICAL DIMENSIONS
S.5. SURFACE AREA frr cm”
VITON LINEAL LENGTH inches - cm
VOLUME R liters
PUMPDOQWN , TIME PRESSURE
2L /8 =4 hrmin | Ze1n”? Torr
i) Jzes hr:min 1. [ x /66 Torr
1[2.8 19 brmin | 9 o777 | Tom
- [fop - lbrmin | o) x0T | Tom
a 1£50 hr:min £.9 <0 ? Torr
- 2z 224 hrmin | 5,3 x(07! | Tomw
- (o= |wmin | 69kl |Tom
1420 hrmin P TI Torr
/30 Zio hemin_ | 2 1 x¢p~9 | Tom
! hr:min Torr
hr:min Torr
hr:min .Torr
hr:min Torr
hrmin Torr
hrmin Tarr
hr-min Torr
hr:min Torr
hr:min Torr
hr:min Torr
SPECIFICATION
. Number: V048-2-127_ Rev.1

Page __ 20 __of _26_




."\-

Title: COMPONENT RGA TEST PROCEDURE ;
TITLE BAKE OUT TEMPERATURE LOG
DATE:
TIME:
TEST LD.: eg. WBSC1_1 WAS _ |
PSI TEST ENGINEER: T.Clian
QUALITY ASSURANCE: .
BARKEOUT LOG /DATE TIME TEMPERATURE
Uz {5 [mmn | crger |9
Zj27 | 135 [wmim | 290 t
1/27 45 hrmin | 260 o
" /100 hr:min 250 °
. €20 hrimin 2.5 9C
7z %24 hr:min 280 1€
' &05 hemin | 290 S
[ 42D hr:min 135 i
AUz0 2/ hrmin 6o  F I°C
' hrimin °C
hr:min °C
hrmin °C
hr:min °C
hr:min °C
hr:min °C
hr:min °C
hr:min °C
hrmin °C
hrmin °C
SPECIFICATION
L h Numoer. Xmg-znz?__ Rev.1

Page ___21__ of _ 26




|
|
Title: COMPONENT RGA TEST PROCEDURE
TTLE QUTGASSING RATES REPORT SHEET
DATE:
TIME:
TESTLD.: e.g. WBSC1_1 whg _ |
PSI TEST ENGINEER: S Clinn
QUALITY ASSURANCE:
RGA NUMBER:
RGA SENSOR HEAD SERIAL # QMS
RGA ELECTRONICS UNIT SERIAL # QME
AMU 1 Leak rate ) _ I Gas load Q q
b 1 Sensitiviry | withleak | sensitivity '
(Amp) | Torr-L/s Factor (Amp) Torr-L/s-A Torr-L/s | Torr-L/s-cm?
wrt N2
H2 |s7/xi08] 4.8X107 214 x147]
12 0.42
| -~ | 14 0.5
| S5 0.54
| - <H4 (7372570 057
17 0.6
H20 5.9 (00 0.64
19 Q.67
26 } 0.71
28 |53 g7 9.5X10” V23 10”3
32 {74077 1.14
38 : : 136 "
40 fymegp | 9.4X10° _lg,03 10710
) 43 135
= 44 s oyp™? 1.57
129 ey | 2.5X107 V43107
151 1L fo‘ﬁ 2.0X107 AL {0‘“
132 | saig™ | 2.5X107 24307
| 134 |q, 07 | 1.0XI0™ 793 s~
| 3¢ ErFUR
. | - SPECIFICATION
- , A.‘ 7_;& . Iol{ < 2_ : 1M 8“0 . - ’. éaq £ Number: V’O-49-2-127- Rev.1
N T (E) ¥ 50D 34D l07 A
‘ - -
A3 conrcchin WL o Page _ 24 of _26__
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Titte; COMPONENT RGA TEST PROCEDURE

Tr

ITLE OUTGASSING RATES REPORT SHEET
DATE:
TIME:
TESTI.D.: e.g. WBSC1 1
PSI TEST ENGINEER:
QUALITY ASSURANCE:

RGA NUMBER:
RGA SENSOR HEAD SERIAL # QMS
RGA ELECTRONICS UNIT SERIAL # QME

AMU | 1 Leakrate | - Fopm I Gas load - Q q
; o .| Sensitivity | withleak | sensitivity” | ' '

e (Amp) | Torr-L/s Factor {Amp) Tomr-L/s-A Torr-L/s Torr-L/s-em®
s wrt N2

24 | Lieggm
7= '-7 s
Zb [ 1>erp™
27T 133 9"
e LT 199 igH
R - 70 18.3x07
“ L TG
29 |Gt s ip~1>
U ter™
MZ B.leipf2
3 B.reo™
51 |y x 0
5-6 1IL 13 [0‘”‘
- 56 125 07"
571 13217+
£ §5qo"?
62 By o7"
It Elep3
77 hoe n~'#

L NF3xp'9

jo=ro”"
297 » 10 SPECIFICATION

-3
@] ot )
F5 O Number. V045-2-127 Rev.1

13365 A -

f_
I\

Page __ 25 of _26__




R_GA calculations A3.xls

AMU { Leak Rate [ w/ Leak | enmsitivit Q q
{(amp) {(Torr-L/s) (amp)
| Area= 1.68E+05
{ H2 | 576E-08 | 4.80E-06 I 2.76E07 | 21.978 [1.26593E-06]7.51742E-12|
| 16 2.38E-10 | | 057 | - ] 95.5116 | 2.27318E-08| 1.34987E-13 |/
[ 18 [ 8.19E-10 | | 0.64 | - ] 101.108 | 8.28074E-08| 4.9173E-13 |~
28 | 530E-09 | 9.50E-07 | 128E-08 126.667 | 6.71333E-07 | 3.98654E-12}v
40 414E-11  9.40E-08 6.03E-10 167379 6.92949E-09 4.1149E-14
[ 44 T 1.04E-10 | | 157 | - [ 158.641 | 1.64986E-08 | 9.79729E-14 |~
129 5.00E-13  2.50E-08 7.63E-11  329.815 1.64908E-10 9.79262E-16
131 5.00E-13  2.00E-08 6.14E-11  328.407 1.64204E-10 9.75081E-16
T 132 5.00E-13  2.50E-08 7.63E-11  329.815 1.64908E-10 9.79262E-16 -
et 134 5.00E-13  1.00E-08 2.93E-11 347222 1.73611E-10 1.030%4E-15 °
| Other | 1.33E-10 | | [ 126.667 ] 1.68E-08 | 1.0CE-13 |~
Component: A3 (sn 1&2)
Date tested: 07/30/97
Pass

Pass/Fail:




-

Title: COMPONENT RGA TEST PROCEDURE | |
TITLE RGA ION SQURCE SETTINGS SHEET
DATE:
TIME:
TEST LD.: e.g. WBSC1_1 W3\
PSI TEST ENGINEER:
1 QUALITY ASSURANCE:
RGA NUMBER:
RGA SENSOR HEAD SERIAL # QMS
RGA ELECTRONICS UNIT SERIAL # QME
[Type CH-TRON | [ISTYPE: HS-THOR.
Channel 0 ENABLE
Detecror Amplifier RF-Polarity inverse
Type CH-TRON SR IS-Voltages V]
SEM Volt. << >> Offser ON IonRef 138
Cathode 90.0
- Ui Mass lon Source Focus 9.38
o JAode SCAN-N Filament # Field Axis 3.75
|| First 1S-Set Extract 12
Width '
Speed ~ 1S-Emission Fil Prot. - Thresh.
. [mbar]
Resolution Emiss {mA] (30 el
hiresiadd - Protect [A] . 3.5 OFT am e
SPECIFICATION
o Nurmnbern ‘KOJSS-Z-‘IZ’?_b Rev.]

Page ___ 22 of __26




Title: COMPONENT RGA TEST PROCEDURE

TITLE RGA SCAN PARAMETER FILE SETTINGS
DATE:
TIME:
TESTLD.: e.g. WBSC1 1 WAZ |
PSI TEST ENGINEER:
QUALITY ASSURANCE:
RGA NUMBER:

RGA SENSOR HEAD SERIAL # QMS

RGA ELECTRONICS UNIT SERIAL # QME

PARAMETER FILE: LIGO200.SAP PARAMETER FILE: LIGO200.SBP
Load-Ch:00 | CHO" = = " [Load-Ch:00 CEO0 -
State . - - | ENABLE State - .- - ENABLE
Det Type CH-TRON Det. Type - CH-TRON
Mass Mode | SCAN-F | Mass Mode SCAN-F
First Mass 0.00 First Mass - | 0.00
o Detector
{17 "EM Voltage | 1700 | | [ SEM Voltage . | 1700 | |
Mass __ .
Speed -+t | 55 | Speed- " - 155
Width =2 - {200 _[Padh 200
Resclution + | 25 Resolution 25

Threshold-=. | 1E-15

. Amplifier : . - -
Amp. Mode - | AUTO | Amp. Mode - | AUTO
Arap. Range | — Amp, Range .| —-
Range-L — Range-L - —
Pause-Cal | 1.0 Pause - Cal. 1.0
Offset - - ON Offset - - ON

OUTPUT: User discretion
DISPLAY: User discretion

SPECIFICATION

‘ ([ Number, V045-2-127 Rev.1
A A -

Page _23_ of 26




Title: COMPONENT RGA TEST PROCCEDURE

* AGE: TEST LD. FILENAME: XoCOOCOOLSAC

TITLE RGa COMPUTER DATA FILE LOG

DATE:

TIME:

TESTLD.: e.g. WBSCI_1 Wh?Z2 |

PSI TEST ENGINEER: D Fliwa

QUALITY ASSURANCE:

RGA NUMBER:

RGA SENSOR HEAD SERIAL # QMS

RGA ELECTRONICS UNIT SERIAL # QME

BARGRAPH DATA FILE NAME -
ANALOG SCANDATAFILENAME |3 _|.%54¢

OTHER DATA FILES

H fumen.

o -

PRINTOUT OF

L LAST ANALOG SCAN BEFORE CALIBRATION

2. ANALOG SCAN WITH CALIBRATED LEAK OPEN
3 ‘BARQRAPH PLOT

SPECIFICATION

Number: V048-2-127 Rev.1

A -

Page __26_ of _26__




E-094
E-10+
E-11 4

E-12-
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_Ion Current [A] Cycle: 4.
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i
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PROCESS SYSTEMS INTERNATIONAL, INC.
20 Walkup Drive, Westborough, MA 01581
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Titee  (WALITY FLAN For LI1GD- ADAPTERS

LT e

SERIAL No. V049-4-A23-02

RBY B¢ een

¢ |ags Veafi)  —— RerzAsey o DeED # 0363
REVLIR, BY-DATE| APPD.DATE DESCRIPTION OF CHANGE

PROCESS SYSTEMS INTERNATIONAL, INC. SPECIFICATION
PREPARED ‘5, DATE | APPROVED DATE |Number Rev.
226 tl A

///zz/% 7/?’ 7> ”/.l)'/;é, A V049-2-172 ¢
Pane ] &5

INITIAL
APPROVALS




Title

V049-2-070
Y049-2-071
V049-2-072
V049-2-073
V049-2-146
V049-2-074
V049-2-014
V049-2-015
V049-2-019
V049-2-040
V049-2-047
V49-2-097
V049-2-120
V049-2-121

V049-2-123
V049-2-084

APPLICABLE DRAWINGS

REFER TO FABRICATION PLAN

APPLICABLE PROCEDURES

WELDING
WELDING
WELDING
WELDING
WLELDING

PAW P8-P8 75%Ar, 25%He

PAW P8-P8 75%Ar, 25%He PWHT
GTAW P8-P8 100%Ar PWHT
GTAW P8-P8 100%Ar

PAW P3-P8 75%He, 25%Ar

GENERAL REPAIR PROCEDURE

LEAK CHECK PLAN

CLEANING PROCEDURE

BAKEOUT PROCEDURE

STAINLESS STEEL FLANGE FORGINGS

COMPONENT SHOP CONDITIONING PLAN

SPOOLS/MODE CLEANERS/BEAM TUBE MANIFOLDS FAB

RAW MATERIAL HANDLING PROCEDURE

PROCEDURE FOR VERIFYING COMPONENT DIMENSIONAL
ACCURACY

COMPONENT PACKAGING, HANDLING AND SHIPPING

WELD DATA SHEET SPECIFICATIONS

18QUINNY

‘ABY

SPECIFICATION

A Voy9-2-/72

Number Rev.

&




ADAPTER Aeda-d -Ax- 0z

SPECIFICATION V\a4y9-2-172

REV. &

S ) .
d g‘-\k‘ Process Systems International, Inc. PROIECT LTG O JOBNO. Y59049
({11} 20 Walkup Drive ITEM  Adavtec A-D Y525 L0 with6d.S LD ihmges DWGNO. Ys-9-'-A3
“l‘=E==I f’l Westborough, MA 01581-5001 APPLICABLECODE~ A SME VL W1 PG 32 OF 5
Nuasg (508) 366- 9111 Fax (508) 870-5930 CWAERE ARLTCABLED
ASME CODE LEGEND: D = DIMENSIONAL  PT = LIQUID PENETRANT LT = LEAK TEST X = HOLD POINT
QUALITY PLAN V = VISIUAL MT = MAGNETIC PARTICLE  UT=ULTRASONIC V= APPROVED
RT = RADIOGRAPHY ET = EDDY CURRENT W= WITNESS R = REVIEW VR = VERIFY
QUALITY PLAN
REVIEWED TYPE | PROCEDURE WELDING PSI AUTHORIZED | CUSTOMER REMARKS
QA _GS INSP. | OR PROCEDURE | _LnsPectian | INSPECTOR QA
Al VA DRAWING ~ SIGN/DATE SIGN/DATE SIGN/DATE
\
Ve i€y Kounduess | ¥-D Voug-Y-A% XA |5y
nt Buled Shells
iy Locatism of ! VD XIMA S p-Yo-¥7 TN
Nazzle Cutauts [ I
o Shedl. \ 3 ’
A4
ol rit-tif L |V-D XA |65 w-20-F7
We le G 0F
Lon £ 5 cq m( <]
Ne i€y T U Y gund KA &5 /y‘/?‘g 7
Weldiwla of :
[—(Tnk\?\'\x gf' )

FILEDXFATEMPLATE\ENGFORMS\ASMEQPL




ADAPTER Ua4a-4-A2-o02

SPECIFICATION _ Va4q- 2- 112

REV. _,Q_

ASME CODE

LEGEND: D = DIMENSIONAL

PT = LIQUID PENETRANT

LT = LEAK TEST

X = HOLD POINT

QUALITY PLAN V= VISIUAL MT = MAGNETIC PARTICLE UT = ULTRASONIC v¥= APPROVED
RT = RADIOGRAPHY ET = EDDY CURRENT W= WITHNESS R =REVIEW VR = VERIFY
QUALITY PLAN
REVIEWED TYPE | PROCEDURE WELDING PSt AUTHORIZED | CUSTOMER REMARKS
QA (&S INSP. | OR PROCEDURE | ILnspPectian | INSPECTOR QA
Al o i\ DRAWING SIGN/DATE SIGN/DATE SIGN/DATE
Thsﬁ:d Tallou inG
Pce vab Wezzies: | V-D X AR |65 nlzz{#7
Let Nssembly ¢ VD Klu/r_lgs of-2d-%7
Necka vit- 112 And | Y-D VoY q-4-A3 MS 15 IHE
Weldints AF Flawes l N
ToShell /PS\ \
{_Qh )
N4
InsPert toliawin XIV/A LGS rb-2b97
Tit- 1P and Weldui
Nazzles Y- Xlw/a leS wla2d-17
AnGle SHiffnec Y-D X ZA 35S pl24 %7
Yertocm (o rncs K LaNg-2-oi Yy Y oS 7-2897
Leak Chee £
tecfotm Tinal, Y-D | [woub-2-721 XlgS 54-77
Dimensitmal Tngd

FILED:FATEMPLATEAENGFORMS\ASMEQPL.

G Y oF §




ADAPTER _Usua-4- A~ oz

SPECIFICATION Vyuq-2-172.

REV.&

ASME CODE LEGEND; D = DIMENSIONAL  PT = LIQUID PENETRANT LT =LEAK TEST X = HOLD POINT
QUALITY PLAN V = VISIUAL MT = MAGNETIC PARTICLE ~ UT=ULTRASONIC V= APPROVED
RT = RADIOGRAPHY ET = EDDY CURRENT W= WITNESS R = REVIEW VR = VERIFY
QUALITY PLAN
REVIEWED TYPE | PROCEDURE WELDING PSI AUTHORIZED | CUSTOMER REMARKS
QA &S INSP. | op PROCEDURE | LnsPection.! INSPECTOR QA
Al /A DRAWING SIGN/DATE SIGN/DATE SIGN/DATE
teclotw Tingl Y VoYq-2-0/8 ' ¥Y|& S |zess57
Dz‘b:( Hewt 0 Leaw
{/1_\
1Yf
BVakeout >3 Yaiq-2-019 X|Gs [7-3r97 LN
o —
Yo Catm Fival K Yaui-2-047
Lea X Check DG5S |7-F-5
Shie ta LTEOD vOye-72- 423 WIGS  |egg7

FILED:F:\TEMPLATE\ENOFORMS\ASMEQPL.
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% 00 NOT PUT SHIPPING -

30
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wPS

< 2
L:‘ ) 129 g | 1 JTAG, .06 THK, A240—304
£ 703. As [ B | 2 [weLo EnD, 48.25 1D, .25 THK. SA240-304L
2 a8/ . 7 | 2 [UFTING UG, .38 THK. A240-304
3 PO NOT WEL & | 3 |TIE ROD, NUTS, 1.0 DiA, i C_STL.
- T WELD 5 | 6 |WASHER PLT., .50 THK. ASES /CORTEN
« NUTS TO RODS, + | 6 [WASHER PLT, .25 THK. A588,/CORTEN
3 | 6 |BACKING PLATE, 2.0 TALLY . K. -304
TYP G PLATE, 2.0 TALL, 50 TH A240-30
: - 2 | & ITIE ROD FORMED SUPPDRT, .50 THK. |A240-J04
(13.375) yinLE 7|7 JBELLOWS, 48.178 1D, 51.00 0.D., SAZ40-304L
" 015 1 PLY, .036 THK., 6 CONS,
ITEM | QFY 1 DESCRIPTION MATERIAL
) | LIST OF MATERIAL
. ; 40 p—— 50— 1.063 . . = e
|- _r 1.063 DIA. Information propristary to Hyapan Precision  Disciosure o uze ia expressly prohidited
I ' 2.0 DA, — 50__1 /_ Products, inc, b contcined an this drowing.  axcept as agreed o in weiting Dy Hyspan.
. E : n Pracision Products. inc. - Phone (619) 421-1353
80 \—1.0 DIA, i -—! / I / I 1 HYSPS“ ::hulu mmcl‘;'li‘mr‘:\i':u;wn Fax (619} 421 -1z
1 1.25 1.38 ' CODE (DENT 30008 !
T—"— 2.50 —l . TINLE DRAWING NUMBER [REV
- 0 BELLOWS ASSEMBLY, SINGLE,
; 87[5!’0 L 1YEA 40324 | TIED, 48.25 LD. 53142 A
[GFAWN BY |DESIGNED BY | DATE CUSTOMER .
PARIS MO.C. UL/11/96] PROCESS SYSTEM INT'L.
ITEM 7 DETAIL ITEM 4 DETAIL ITEM 5 DETAIL APPROVED DATE | SPECIFICATION
B [SCALE  NONE TSHT. 1 OF 2| v049-4-A3
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SAN DIEGO WELDERS SUPPLY:!
EL CAJON VALLEY WELDERS SUPPLY

2506 Market Strest 2446 Main Street 2051 Vineyard Avenue 1180 N. Marshall Ave.
San Diego, CA 92102 Chula Vista, CA 91911 Escondido, CA 92029 El Cajon, CA 92020
(619) 239-7571 (619) 423-9911 {619) 432-0445 (619) 5562-1300

FAX (619) 239-0528  FAX (619) 423-6159  FAX (619) 432-8223  FAX (619) 562-9975
ACCOUNTING AND CREDIT FAX FOR ALL LOCATIONS (619) 239-0620

CERTIFICATIONS
COMPANY NAME: HYSPAN INC
P.O.#: 61129
INV#: 58996 A
DATE : 10-31-9¢6
TYPE: 308L
SIZE: 045
WEIGHT: 75
HEAT# : 528708-54
DICAL PROPERTIE
C 0.024
Si 0.38
Mn 1.80
P 0.01¢%
S 0.001
Cr 1972
Ni 9.63
Mo 0.07
Cu 0.0s8
SPECIFICATIONS

AWS/ASME SFA 5.9, CLASS 308L

We hereby certify that the above product meets the listed

speci

fications.

")'v’lam} WC.W(‘-\

San Diego Welders Supply




SAN DIEGO WELDERS SUPPLY:
EL CAJON VALLEY WELDERS SUPPLY

2506 Market Street 2446 Main Street 2051 Vineyard Avenue 1180 N. Marshall Ave.
San Diego, CA 92102 Chula Vista, CA 91911 Escondido, CA 92029 Ef Cajon, CA 92020
(619) 239-7571 (619) 423-9911 (619) 432-0445 (619) 562-1300

FAX (618) 239-0529  FAX (619) 4236159  FAX (619) 432-8223  FAX (619) 562-9975
ACCOUNTING AND CREDIT FAX FOR ALL LOCATIONS (619) 239-0620

CERTIFICATIONS
COMPANY NAME: HYSPAN INC
P.O.#: 61129
INVE: 599536
DATE: 10-29-96
TYPE: 308L
SIZE: 1/16
WEIGHT: 20
HEATH#: ATes834
TYPICAL CHEMICAL PROPERTIES
C 0.024
Si 0.38
Mn 1.80
P 0.019
[ 0.001
Cr 1872
Ni 9.63
Mo 0.07
Cu 0.09
SPECIFICATIONS

AWS/ASME SFA 5.9, CLASS 308L

We hereby certify that the above product meets the listed
specifications.

Mory e Matior,

San Diego Welders Supply
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= REPORT GF CHEMICAL/PHYSICAL TESTE CERTICIE MO [ OATE PAGE
35 PO, BOX 2760, Forland, Oregon 87208 » {503) 268-8651 Fax (503) 240-5260 . 421480P] Oct 14, 1996 2
g ‘ R CGAOEN oL DATE
= ,aﬂ, FLQ‘P s GARY STEEL COMPANY-LONG BEACH GARY STEEL, CCMPANY-LONG BEACH 69010
& >l 0 PO BOX 1607 PO BOX 1607 TUSTONER ORDER W
. L LONG BERCH, CA 90801 LONG BEACH, CA 90001 59471
o o JOWRIQ RO,
iy T )
E Q'Q..n .,nv“" o GHPPING WO, OATE
421460 10/14/1996
TINS MATERIAL HAS BEEN MANUFACTURELL, TEETED AND FOUND YD MEET THE SPECIFICATIONS AND PURCHASE ORDEA REQUINEMENTS CARMEN
g OSM HSLA STHUCTURAL QUALYTY PLATE ASTM AS5688-92 GRADE A ASTM A242-93A TYPE 1 ASTM WESTERN STATES TRUCK
A709-94A GR 50W TYPE A. CARITRUCK B
{ 459
F.-§ YiELD | TEMShRE DNESS
% 20HG
:',' @‘3 DESCAWTION HEATNO. | 8LAB [P X 100 [PeiX 100 | & 2| %ra | e |aees WPACTS
& 1} 0.2500 X 96.000 X 480,000
i 4 PCS 13068 LBS +| 3so181|~ 570 | 750 |23
645 | 700 |24
Q
§ 4 PC5 13068 LRS TOTALS
= . . KING SL'fPl E AR
= USTPO#__' 143
[~
b 4
o TE $HIPPED__ 12 2 (- e
a3
[7t] .
I o e B Bl Bt B B 1 2L ALY
"HEATNO. |_€ | Mn P ] Sl [ Cu | W v Ch M| C | Mo | ¥ i) N, Ca CE g
- +3001681 | .10 | .86 .ooe| .009|.37 | .26| .10{.o028 |<.008|.027] .a5] .03 [~ Vv %V |V 1~ |
o
@ ALL ITEIATS ru\m TED wr'm (+p wm#: MELYED AND MANUFACTURED IN THEL USA.
§ LI AL LB mJOF ta s voehuy
w)
[ |
e
(=] o
-4

Q.C. RROORDS
| cortity the sbave 1o be correct as contalned in the records of OREGON $TEEL MLLS By (8 ADMINISTRATOR
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Jensop Spoclltvl‘mducu SALES OHDEH
CALIFORNIA DIVISION
DATE ENTER BALESMAN NO, iNVT. DEPT. TAX | CUST. ORD. DATE REQ. DATE SALES GRDER NO,
L 1 G /12796 S0E D00 02 | 70 | m | o7r1294 8- 0NS1AT
CeRB&COH ] ROUTING
g REVHNOL U ALUMT LS SUHTL a FRE OO 05 @b el Gl L LT WMYLL ChLl,
L &ATTHI ACUQUNTS FPaYyiELE 1 &44c FOWATHITRGETON Kioun F.0.8. GHIPPING
: Fop ROX 25435 : LITY OOF GURASHGE TR SANTAH FL GrRIneYg C
o WICHHOMD Uk 2uHEATOG] o waa0 CUST. ORDER NO,
GHlL AL 2L
CERT - ) i
o1 orw— 2 1L 200 SIZE & DESCRIPTION 3/g2 T ?DO’—(
T um Attsghany Ludlum Carparatisn EXCEPT AS OTHERWISE NOTED. THIS MATER MANUFACTURED ARD TESTED (N ACCORDANCE -
s ; SOURCE J‘MIMPMGI USTIDSPEUHMTIEHMD ntsms%ﬁ‘rommmmuoumnnauaumnmms
LB .n-nm -x u_r..uvm‘..._.. . i+ LY - %
e ! B NP i el ottt Vomorostio- Yippaaszizo -7 -3
g © ¢ Alleghény Ludlum &, 00005 S o3 [Sacae Sass. om0
: Jusaop Spacieity Producis ) csrmnmmm MEMOMO. | 116805 _, :
- mmm . TEST REFO DATE h .. OF/0X/94 - _
g . PA 16301 BALEBMAN HO L 099, .
i 8111 LD8 nNu(-:t.Es WAREHOLGE - - . ,-Z/
7] To ALLEGHENY LUDLUM CORP )h M'M
: ﬁ 14420 SDUTH MAROUARDT AVE Ml o
"I BANTA FE SPRINGS CA 0670 Tune
™ i
4 JESBOP T 304 STAINLESS HRAP
e AMS-SS13F; ASTH AL47-91F AGTH AZ40-935bF ASHE BA-240-AP5S;
i n ABTM AZ262-93a PRACTICE Af}
o 81ip Lot No Size Pcs  Weight
SNy 26716 AB _10412 _ .3750°'x 96,0000 k 252,0000 1 2771
971360 26716 AA 10421 . 3750 u  94.0000 » 252,7500 1 2780
471360 24717 BB 10412 L3750 x 96,0000 x 240,0000 1 2639
: 8713460 26717 ChA T L3750 % 94.0000 n 264.,0000 1 2903
i 871340 24717 CH 10412 3750 x 96,0000 »x 245,7300 1 2703
Heat Y > MN P g 81 HI CR HO co cu . N
871360 +034 1.75 .025  ,0008 +41  B.27 18.30 .28 13 . .28  .0B6 .
Yield Yansile Red. of . _Orain
;Lot No Gauge Strength SBtrangth Elong Arvea Hardnass Bend. Corrosion; SHize
10412 (" (37500 %1.3 K61 ¥0.2 KSI 56.9 74.2  BHN1L7? oK oK
. bl
10421 » 3750 47.8 KSI 90,1 KBI 50.4 74.1  BHN179 . DK _ oK
10412 51,3 K81  90.2 KBl  58.9 74.2  BHNLI?®  OK _  OK

MATERIAL WAS NSBT WELD REFAIRED

FRERE Y S




IN.(
VAL ~

AUCZNeP Y = Gl DL L L

JEesdp Simicinity Pogructe

SALES ORDER

CWIFORMAr Y X == VIR R TD -
OF [ QATE TNTER | SALESMAN NG e f:=” Tim TR T v— TREC Ja ; _I ._‘_c. cen e ; -\
t | tosi7ees 1507000 I L I R B e X o Tommnes REFRTMT
. b ! . — — e v el e L ———— —— L HUfING
TEEB&GY Pt o Pt weiy e
TEYMNE o Al LRI PEORE - HULOS AL M M g CEHT WTRL DAty
FYNGLOS ALUMIMUR 357 1 h 55'5 i SHINGICN BLuT R T
1t ACT ‘AFL: | 6448 = RS tR RS v o L
- i CL:?EHIS PATAEL FonTry nr (omdEr rE A ST FE OSERINASG -
< 0 HOX 2&38E% _ 7 I S
B k2 '. ) -’ -
STCHHOHTL Un R [o L e
N ZOL T AL | TERMS
QLTS SHIP TO WISTL i PO SOLL | ALY CHHG#HE‘JEG |‘: . L
00 na 0% | ¥ 1 S % NET 30
HEAF =TAINLESS FLATE
) —— _- .
- MAPY .
e 205 32F & DESCRIPTION 1/ 2. T304
_ wu ANoginey Lusiom Carmraves ERCEITT AS 0 NFAWISE LOTEL IS MAATL U, 0 BEEN MANUFACTURED L% 25TED. & Ak
SOt Jeey ey fratwen USTL) SPECICATIONS 540 RESIL. § o Ty SPEORGATH AE R nﬁ%’i‘“‘ e
- - ! ouF SRCIT Ne PP4ZEReED
w Allegheny Ludlum .. ... .. omoneie:  Coione
Jeszop Speciatty Products DEATIFIES MATERIS: | AEMOME 113242
500 Green Stroet TEST REPDAT JATE 08707794
SAESMINE D 99

i Washinatm. PA 15301
Bill LOS ANGELES WAREHOUSE
Te  ALLEGHENY LUDLUM CORF

SANTA FE SFRINGS CA

P |

14420 SQUTH MARGUARDT AVE

]

Z JESSOP T 304 STAINLESS HRAR

7‘?’ e rd
e ‘)ﬂ . f.p gi‘.w#_ﬁ /

087" o

AL T~OMTED SKINATURE

AMS=-3S13F; ASTH AlaF=F.) A3T #fn rzo ASME S5A~140~n97
{ ASTM A242-734 PRACTICT m:?
i Heat 8lip Lo i Sizr Prg W&o grr
: 307218 ii0 L8000 x 9¢.5003 x 246, €00 4523
- k] 30721 AW 11438 £IDVC k. 96,0000 « 234, 6000 ' -
"\ 872205 I077I AL LLisan L3000 . 6.5003 252,20 30 i BT 1)
.+ B72203 3072: = Y1) *S000 94,0800 « 351000 1 1429
Hen+ c M T = S 51 NI +F b} co
047 1.71 0286 L0004 .49 2.30 8,27 40 »11
Yiela Tensjile Red. o
Lot No Gaune Strength Strergth Elong ATea  Mardpess
11440 47.3 KSI  aw,7 er 59.4 74,2 BHNLTD
11458 « 5000 45.1 NS 49,7 BT I8.5 Tl.a BHNZ &Y
11440 47 .3 KS§I 39,7 KSI 59 .4 74,2 EHM1 71
HBATERIAL WAS NOT WELD REPAIRED
. o . — et e

21,197

i
L
cu N {
.38 + Q8% . i

Bend Corrgsion Size
Ok 0K

Ox oK
][4

ey P gty c’_f
. S ——

T TQTAL RICE:




MASS SPECTROMETER TEST REPORT

Voauas-o - g3
TC’_:J-.‘E—':'"?3?’!?‘-.’.E'.’:—1.=>r<5c=_=ss Systems Internatiocnal, Inc.
Sales Order Nc.: 70904 Item: A Drawing No.: Voy9-y-43
Tgquipment: DuPont 120 SSA Leak Std. S/n: 1051
Test Procedurs per ASTM E-498 Test Area: Bellows and weld ends
So. Leak Rate-Std.cm’/s. Time Date Inspecter
ood_ } xrio™ 1t 3 52 He2e-F"
The above refersnced expansion joint has passed the Mass Spectrometer Leak
tast ¢

¢ the recuired sensitcivity.

¢
InSPector_/djL’\’ Level  II Dat=__’ {/24'1%‘




PROCESS SYSTEMS INTERNATIONAL. INC.
20 Walkup Drive, Westborough, MA 01581

caLFornia mstitute of TEcivorogy -~ LIGO PROJECT

MASSACHUSETTS INSTITUTE OF TECHNOLOGY

CERTIFICATE OF CONFORMANCE

CUSTOMER: The LIGO Project
California Institute of Technology
Maul Stop 18-34
Pasadena, CA 91125

DATE: 10/28/97
CONTRACT ORDER NUMBER: PC 175730
PSI JOB NUMBER: V59049
DRAWING NUMBER(S): V040 4 A3
TAG NUMBER: WA3I B
SERIAL NUMBER: 02
ITEM: Refer to attached Material Tracer Record
APPLICABLE SPECIFICATION(S): SA-240 A-500
SA-193 B7
SA-194 2H
F-436

PSI certifies that the items furnished in this shipment have been manufactured from the materials and in
accordance with the process test and acceptance criteria requirements specified within the drawing(s)
and/or specification(s) listed above. All inspection records and test results are on file with PSI and are
available for examination.

(0 ool gz

Gene Senecal
Quality Assurance Engineer

FAHWLIGO\CORRESPONSENECAL:COC-FORM




Part Number WA 3 S/N 02

Material Tracer Record

Page 2

ltem #|Qty | UM | Part code Description CofC MIC#
CMTR
1[EA V0494081 48-1/4 D FL'G GROOVED & SLOTTED A 609
2|  1][EA [v0494070 48.81 ID X 68-1/4 OD FLANGE FLAT A713
FACED
5| 1|EA [V0494A3P1 |BELLOWS ASSY 48.25 ID MAKE FROM | HYSPAN DOC
V049M163 1 PER SPEC V049-2-017 & 35/3142
DWG V049-4-A3 N 002
10| 54|EA [202678 3 BOLT STL SA193 B7 COFC HEX HD CofC
7/8-0 UNC X 4 LG ZINC PLATED .0002
MIN THK.CLEAR CHROMATE
PROCESS
11| 54|EA (202679 3 NUT STL SA194 2H COFC HEX HD 7/8- CofC
9 UNC ZINC PLATED .0002 MIN THK
CLEAR CHROMATE PROCESS
12| 162|EA (202581 3 WASHER STL ASTM F436 COFC 1-3/4 CofC
ODX15/16 IDX1/4 THK ELECTROLESS
NICKEL PLATED
13] 1EA [V049M024 O'RING VITON A500 BAKED .275 NOM CofC
X 162.5 LG VULCANIZED
14] 1EA |V049M025 O'RING VITON A500 BAKED .275 NOM CofC
X 153.125 LG VULCANIZED _
15[ 1|EA [V0494061 ELBOW SST304L COFC 3/4 ODX 2 3/4 CofC

OD CONFLAT DWG SIZE: B

96:REB:V049-PL-201




Planhll

A ayesta

Avesia Sheffield East
P.O. Bxx 1975
Ballimore, MD 21203 USA

T Avesta Sheffield Trading Campany

425 N. Martingale Road, Suits 2000

Schaumburg, IL 60173-2218
Customer:  G.O. Carlson
Your Order: 978777 (Our Refit 81964}

19356.,29-28 13112 328 P.25/14

PSI MIC NO. A713

Mill Sheet: 1996/04/02

PROCESS SYSTEMS INT'L., INC,

Reviewed this report and it compljes
wit SB-_AYO  GrIodfzed
Edition, . Addenda

oy 0. Mmauskes _ Date 3%

Specification:

HeatNo.:  39240(G.0.Carlson Ht # 6X142) Steel Grade: 3041 o 3041 CC-8.7
Product: Slabs 5.25" x 50.00" x ROM

3924-1 302.50° 50.00" 5.25" 22550

3924-2 300.50" 50.00" 525 22480

3924-3 301.007 50.00" 5.25 22610

3924-4 301.50° 50.00 525" 22870

3924-5 300.50" 50.00" 525" 22100

Chemical Composition &

c’/ s/ m' VY s/ o/ NV Mo

.on A0 1.77 029 003 18.36 8.99 0.46

Ti Cb Cu Co N s Sn Ta Ca

010 0.010 57 1 06 016

\Y) Al Pb Ca B As Fer No.

002 001
These slabs have not been weld repaired.

These slabs are free of mercury contaminafion

Knowingly and willingly falsifying or concealing a material fact on this or making false, fictifious or
fraudulent statements or representations herein could constitute a felony punishable under Federdl statuies.

.;
OiAmhorizid Sig%

[N




FROM 1 1935.09-26 13111 ¥205 P.23/14
GIOICAR LSO NI A3
Pochma of St Seat! '
Piskat (e anst THoninm
THORNMNOALE, PA. 19372
\TE: 20-5epr~94 GOC: 90473

TEST CERTIFICATE

¥XXX SOLD TO: 3%xxx ¥XEX SHIP TO: Xxxx

PROCESS SYSTEMS INTERNATI

20 WALKUP DRIVE PROCESS SYSTEMS INT’L

, 20 WalLXUP DRIVE

WESTBOROUGH MAa 01581 WESTBORCUGH Ma 01581

CUSTOMER ORDER # : CUSTOMER MARK ¥
55559

REREXXLREEX R XXX I XT R R RRF R TN TR AL XX KL LA K KE XX KRR LT R KK KX R AT KR KK
304L BB HOT ROLLEDs ANNEALEDs DESCALED

UNS §30403/UNS S30400; TYPE 304L/304 PLATE
ASTM A240-9537 ASME SA240s ASME BIPY CODE SECTION II, 1995 EDITION,
1995 ADDENDAJ} GENERAL REGUIREMENTS TO ASTM/ASME A/SA480.
R R R XK R Rk R AKX KRR AR KRR KR AR LY

ITEN DESCRIPTION MARKD SSSS59/PT.Vo4PHEsiis-
;L?’ 1.25 x 44.900 ID x 80.30 0D

Mo Welding Performed

ITEN DESCRIPTIQON HARK: I5335%9fPT.V049M252-1
,1‘0/ 1025 ® 48!5 ID > 6895 QD

a Gty Heat-Slab
Test Yield-,2% Tenszile Elonz-2in
I @ 2-1p ?;r 3:%0 ezfs/go gz 32
320 6X14..— / -t s .
b//’
Rock
—_— B
4X142-1D 85

The above material has been visuzally and diaensicmally inspected
and found to confaerm to the above reférenced srecificztions.

1t is hereby certified that 311 iteams furnished im this shirment are

in full compliance with the rurchase order and srecification reauirements.
It is further certified that the tesi rersarts reprpsent the asctual
attributas of the items furnished and are in full conformance with

311 arprlicable serecificaticns and order reguirements.

Melter’s Ladle Analusis attachad.

PAGE ¢ 2




T, 117-248-4911 T R R T L T - = e o - -

ST STEEL FOR: PROCESS BYS. INT'L . PCS SHIPPED: 12

’%N:%B&D CUSTOMER ORDER NUMBER 555492 09 QUR DRDER NO 432620505
A Gnislon o FREEDOM FORGE Cavparation REPORT DATE: 07/24/96 ' SHIPLIST ND: 55097

P

R RING un49nz42-1

0 MACHINE 250/500 MICRO TO SIZES SHOWUN: 56.25" OD +.06 X 48.0% ID —-.06 X 1.5" WD +.064

] BPECIFICATION: ASHE SA182 GRADE F304L IN AECORDANGCE IJITH PROCESS SYSTEMS SPEC.

Iél AVCAP-2-040 REV &

T PSI MIC NO. AB09

PROCESS SYSTEMS INT'L., INC.

& Revi is re rtandl!
. Complies

g PROCESS SYSTEMS INTERNATIONAL, INC w“h%f” e

5 20 YALKUP DRIVE Edm“"..:_—:ﬂddenda

M VESTRORQUGH HA 01581 'éﬂéftz:;h

£ ATTENTION: By & &l Date?-/z-54
T GHEWIGAL ANALYSTS 7 7 777TTTTmTmmmmmmmmmmomsmommmemoe
mTt_u:_)_lc|51|P|MN|slmlcnlnoleALITII [ | I |
509240 v 4 v v

.018 .54 ,020 1.B0 .004 11,41 19.01 .04630
ST MECHANICAL PROPERTIES _——————— 77—~
TEN YIELD ST I_M_P_AC_T _D_A_T_A6_

—HEAT SERIAL EMP|TEN TENSILE UTS | (KSI) X %RED TTEMPFT.I % I LAT | BRN
JMBER | NUMBER [RRINELL| (F) |BHN| LDCATION | (KSI)|.20%0FST|ELONG|AREA] LOCATION (F) |LBS|SHR| EXP|SZE
§33§448 23%33%2/ +75 PROLONG 76.5 Al.5 59} 7%.0
309740 6G1251¢C v e -
509240 6G1251D
309240 461252A
S09240 6G1252B
309240 6G61257C
309240 6612531
309240 6612534
309240 4G1253B
309240 6481253C
309240 6G1253n

T et Ml LA A2 L At ik ek e S g S ek Pl AT . S S M M A Sk Mt St M Mk} A AL Mpn S LS Min ALk LA it Gk ek LA Ao Ll Lk i LA AL Ll B Bk ek ek ek R Sk B K4 g S B S R B B RS Ll 43 AHE A R B Ak Sk et o ek et i e e A el P LA RS LR 4L AN S oV TH yy e et et e e e e ey e ek






...,,.'.4,— o ebaves

m@-

— SANDVIK STEEL’CGMPANY TR & o B
. .0, BOX 1220, SCRANTON, PA. 18501 PH. (717} 587-5191 : o j' L
'PLANT LOCATION: iNTERSTATE 81, WAVERLY EXIT 59 - _
| . T0065R /771//53/561:7
LD TO: BOC GASES (AIRCO) SHIP TO: ﬂQ&fggs‘ ESJEMS
LISLE IL
ISTOMER PURCHASE ORDER NO: L - csanagg‘re DATE: 10/04/96

NDVIK CRDER NO.: 92899

{50 LS .
IRK oaég}lg_ LOT NO.: . ae-

E AWS A-5.9

T

STAINLESS STEEL WELDING-STIRE-TYPEXER 308L

"

Fillgr Metal Analysis, %

Beat .S 7/3G04 € Si Mn P S . Cr Ri
.013 .430 1.720 .020 013 -  19.88 5.98
ro Cb/RD Ta Tt Cu Ch/RbsTa R

.250 .010 © .005 150 - .055

The l\aterxal has not come in contact with meroury or mercury-contaznzng compounds.

"}htonal not touched by hand aftor fxnal production procsss cloa 1ing."

——a ,
Material has been manufactured in accordance uxth Sandv:k Steel Company Quality Manmual
Revision 10 dated October 1, 1995. Qualitr systen spproved to Iso-soozxansrxnsgc S

Q9002-1994

Btngt-ﬂ. Berg, Director, Quality and Hhtallurgy
Di:;;},nanlanz Quality Engineer

fﬁg—; .dé—.—::::’-----

-




NDVII(’"“";""" ' : MATERIAL CERTIFICATE
S SANDVIK STEEL COMPANY . oS

P.0. BOX 1220, SCRANTON, PA. 18501 PH. (717} 587-5191
PLANT LOCATION: INTERSTATE 81, WAVERLY EXIT 59 ,

75065'1‘?/7717//4/5‘00 ‘

OTO:  BoC GASES CATRCO) SHIP TO: ]/‘JC{:OC’ESS SVSTEM S
LISLE IL '
TOMER PURCHASE ORDER NO.: CERTIFICATE DATE: g2
IVIK ORDER NO.: 16249 avanty: /S O3 .
') ORDER / LOT NO.: _ . ' TAG:
-
- ANS A-5.9
RE ) Tt BT s
ITAINLESS 'STEEL UELDIHG WIRE TYPE ER 30BL DIAMETER: 3/32"

filler Metal Analysis, X%

feat 54/*'7‘5?0?8/ c Si yi.] ' P 3 | Cr Ni
. 021 .470 1.800 .014 .013 20.00 9.68
Mo Ch/Nb Ta - Ti Cu Cb/Nb+Ta N
.020 . 002 .040  .030 .053

"he material has not come [n contact with mercury or mgrcu;chonta;plng compounds,
'Materizl not touched by hand after fizal productioh process cleggﬁﬁ'. " T -

faterial has been mansfactured in accordance with Sandvik Steel Company Duality Manual

‘evision. 10 dated October 1, 1995. Quality system approved to I1$0-9002/ANSI/ASQC
19002-~1994. - '

’Il BOC GASES

N S 90 RESEARCH ROAD
eith_ﬂ.:l.'-kattle, Manager, Quality:'& Metallurgy | HING"!AM MA02043

eleste Brennan, Sr. Quality Engipeer

PO, T g, 4 /f ----- o Bl
T 7BB1193(C1D) 7&

P o L TESSIRT T T Sy = e - e e o




' WE?%E" e

SANDV] 27

T T URTTSSRY RN, | e S

[ P

-~ - - [

IVIATERIAL CERTIFICA"

SarDVIK STEEL CON PANY

PO BOX '“?" SCRANTOMN. PA, 18501 F

{717) 587-5191

T Tt PLANT = - TION: INTERSTATE 31, W: ERLY EXIT 59
SOLD TS BOC GASES CAIRCO) Shif To AIRCO-NEW ENGLAND
LISLE IL : HINGHAM &
CUSTOMER PURCHASE SROER NC : 47910 TERTMEMCATI DATS 2, 14/97
SANDVIK QACER NQ.: 16249 JUANTITY: PER PACKIAG NOTE
WORK ORDER. LOT NO.: - 480309 i
v
AS 2 ¢ 3
STAINLESS STEEL WELODING WIRS TYPE ER 308L DIAMETER: 1/16°
Filler Netal Anaiysis, =
Enat-.:— S ~ 5i Mn S s Cr Hi
.013 - . .380 1.800 - ..015 .013 - 20.06 9.84
Y e Cb/NB Ta -;_;'1;1 . tu Cb/Nb+Ta N

R 7._:.,#-4@-"«-: -;, .2_“ i

7-*&070%%035&-Amim

-

LT o L ST

- i L e
:ﬁp"nhterlal nut tauchad hy ‘hand after fizal produc?lon process cleaning.

Haterlal has been manufactured in accordance with Sandvik Steel Company Quality Manual

: z&Revtsion 10 datod Octnhcr 1, 1995.
93002-1334 Rt .

Keith M. Enltle, Manager, Quality & Metallurgy
Quality Eaginesr

Lofooor oo

Celeste Brennan, Sri

15¢e61133¢100
S L omia e et
. -’- =

Quallty system approved to ISO-BDOZ!AHSI/&SQC .

© L TRuosss s
RECYI -
7o R 77910500

e Pt e St

(4

~ CUSTOMER ORIGINAL




. . LS ]
-0 l\l;'ig'i}EAHCH ROAD - o :
AM, MA 02043 . % X3 87§ 02> wnpaok
PURCHASER ' INSPECTION CERTIFICATE CERTIFICATE KO.: A 017 - i
PO 70090 R/ 774}0155@ | o
S & , FLUX CORED WIRE - . DATE OF ISSUE : 1007,01.28
TRADR DESIGRATION BIRENS 1O We.ro. . APPLICARLE SPECIFICATION AND CLASSIFICATION =
- ()
‘ AWS A5, 22 EJ0BLTO-1 &
DW=308L 0.9 BEMTOBE ASME SFA<E. 22 E308LT—1 N
: CHEMICAL COMPOSITION (95)
BLEWENTS C [ ST | m P S [ G TR J &R | w | m | FH ] FS | "V
ORIT:FH UNTT:FR
DEPOSITED METAL | 0.034) 0.39 | 1.22 | 0.026 | 0.008 [ 0.05 | 8.73 | 18.91| o.11 | 0.0 | 0.041] .0 | 6.3 | 8.0
" ELENENTS ! j
EN .
TENSILE TEST OF DBPOSITED NETAL THPACT TEST OF DEPOSTIED WETAL WARDRESS TEST =
- TET PBSORBED BWERGY VICKERS RARDHESS &
YIELD POTHT | YIELD STREKGTH  [$'TENSILE STRENGTH | RLONGATION | TEMP. , ‘ (AvG.) 8
- AT _0.2% OFFSET |\ : AVG, ;
— N /an? - N /wn?{ 584 N /on? - J -
—  kaf/mm? = kgf/an® iff 59.8 kgf/um? 529 -~ T — kef.nm
. VELDING CONDITIONS : \
TYPE OF CURREWT | - \l SHIELDIRG GAS POSTVELD HBAT TREATHENT | FS = RERRITE (SCHAEFFLER DIAGR,
cep €02 | ___| Pt = PERRITE (DELONG DIAGRAK)
WYPERAGR - FiV= FERRITE (WRC)
o Al ,
ARC VOLTAGE ~CTx - h
2%V
VE HEREBY CERTIFY THAT THR TEST RESULTS OF THE ABOVE ¢ KOBE STEEL, LTD. -
VELOTHG WATERIAL ARE AS DESCRIBED HERBIR AND SATISFY - VELDING DI¥. FUJISAWA PLANT 5
o THE REQUIREMENTS OF THE APPLICABLE SPECIFICATION. : | !
RN , CRIER msp'ecma-—z@ Y
- _ : _
: .




* T N s -
13

o III BOC GASES ~ T B '-
N . . ‘ e KOBED ©
= BORESEARCH ﬁUF\U ' . s
: p@qmpM MA 02043!» | INSPECT10N H,r RTIFICATE CRRTIFICATE ¥0.: A 002 %0 % =
_ 00 . d . [ : ;3
i M‘m . FLUX CORED WIRE DATE OF TSSUE ¢ 1097.01.07 .
| ’ - - w
= TRADE, DES IGHATION ~ DINEISTOH WEC. H0. AFPLICABLE SPEC]F[C&TIOH A CLASSIFICATION o
S OO DU ﬁ’,%_'\ ‘ .
o ,_ v/ ESEYE 2** E309LTO-L  ~ ~
— DW—-309L T 0.9 REM1 015 : ASME sw—-B 22 E309LT-1 w
- ' cheiicall coposTTION  (96) s
oo ELTHERTS C ST, | M i SO I B T CR o— i J\“*‘FH—"FS“—'—FHL —5
o | o - , ‘ UNET:FI NHIT: P =
pove DEPOSITED METAL | 0.026] 0.43 | 1.10 y 0.022) 0.012} 0.04 | 2.75] 22.56 0.04 § 0.02 o.0l7] 15.0 | 83 | 12.0 |
3 ELRMENTS ‘
T . .
- fé I . \ ] : (
: TEHSIIETEST OF DEPOSITED HETAL T VIPACT TEST UF OEVOSTTEDBETM ..o~ * | - RARDRESS TEST _ .
: s JBSORGED FWERGY J . | VICKERS JARDHESS
" YIRLD POMT | YIELD smnem \ | TENSILE STREHGTI | ELOMGATIGH | TEUP. S R (av6.) =
_ . AT 0,2% OFFSET : . WG, ¢ ( h‘% |
N /fom? | - — N /en? 540 N /__nf_ . - J , ] - N
- kef/m? | - kgf/ua® 55.1 kel/m? 0 % - T — Yef.m \i,' . ! B
9 L UELDING CONDITIONS | l - f
) [ TYPE OF CuRRENY [, G, | SWIRLDING GAS R ¥ . FS = FERRITB(SCHAEPFIER DIAGRAN)
R BT e e me B i | Pl = FERRITE (DELOHG DIAGRAY)
< | MIPERAGE Tk i, I FiV= FERRITEORE) =
= b A k- S
“ ARC VOLTACE . o R
= . o . Coon ‘F'V . . ‘ i '-,:f::- e -z )
= |7 L . . -
= WE HEREBY CERTIFY THAT THE TEST KESULTS OF TIE ABWVE "~ & KOBE mi'rr!,. TTD. -
= |..  VELODIG MATERIAL ARE ;\§ DESCRIDED ERETH AND SATISFY .  VEDIIG DIV, FUJISAWA PLANT |
| i THE Rsnumzm-:}rrs oF TH mnmw: srmr;cmou vt S —@ 2 &
R AN wrn 5@ ol - -_'cnm nnPEc*nn > : f ?
’ ’?t@’ SIS ﬂ L i R 'ﬂl - : _ .
A ; Ty [ ‘_,.'.-w s A.;;_.i;:x‘:“_ -




o'+ . MATERIAL CERTIFICAT.
SANDVIK STEEL COMPANY
P.0.BOX 1220,,$CRANTON, PA. 18501 PH. {717} 587-5191
PLAN'T LOCATIGN: INTERSTATE 81, WAVERLY EXIT 59,

D TO: BOC GASES (AIRCO) . . SHIP TO:
LISLE IL

USTOMER PURCHASE ORDER NO.: - CERTIFICATE DATE: 4/21/9 7

QuANTITY: PER PRCKING NGTE

ANDVIK OROER NO.: 12603
NORK ORCER/LOT NO.: TAG:
AWS A-5.9
STAINLESS STEEL WELDING WIRE TYPE ER 308L DIAMETER: 3/32°
N e et B oeeEe T . L S Mo T ' e cr
Filler Metal Analysis, %
" geat ST2%7L  C i Mo P s cr - Ni
.013 . 440 1.800 . 015 .015 15.96 9.63
. Mo Cb/lb Ta Ti Cu Chb/Nb+Ta N
.070 .00o2 .080 .030 L0235

The material has uot come ia contact with mercury or mercury-containing compounds.

“Material mot touched by hand after final productioun process cleaning.”

“"Material has been mapufactured ia accordance with Samdvik Steel Company Quality Mapual
Revision 10 dated October 1, 1995. Quality system approved to 150-9002/ANSI/ASQC

09002-1394.
MIHBOC GASES
| | 80 RESEARCH ROAD
SHR v T HINGHAM, MA 02043

)
i%csé11a§ciﬁ§mm'zg7ﬁ"" c ! gﬁs ;ngﬂﬁs
L Ba

;223529‘7%//777L$¢&j/S;dtg

AUETAMED AN & - e




L e VPR g gt
R

CERTIFIC

: s Reis SANDVIK:S]'EEL COMPANY
h PO BOX 1220, SCRANTON, PA. 18501  PH. (717) 587-5191
T 7 ‘ -PLANT LOCATION: INTERSTATE 81, WAVERLY EXIT 59

L 4

30LDTO: BOC GASES (AIRCO? ‘ ’ SHIP TO: AIRCO-NEW EXGLAND

LISLE IL ' EINGHAH MA
CUSTOMER PURCHASE ORDER NO.: 2 h | pERn CATE DATE: 10/04/96
SANDVIK GRDER N 92899 o . ;Ea§$n31é£3 PACKING HOTE
WORK ORDER/LOTNO: - = == - | TAG: ‘ o

AUS A-S5.9

STAINLESS STEEL WELDING WIRE TYPE ER 308L ‘DTAMETER: 1/8°
F;ller Metal Analysis, % ‘
Beat s‘wags’ " Si Mo P s Cr Ri

N 013 .430 1.720°  .020 .013 13.88 9.38
Mo Cb/RB Ta Ti Cu Cb/NbsTa &
! 250 - Jodd T ~ .05 ".150 .055

The material has not come in contact with mercury or mércury-containin§ compounds.
"Material aot touched hy.hénd.after finral production process cleanming.”

- Material has been menufactured in accordance with Sandvik Steel Company Quality Mazyal
“ Revision 10 dated October. 1 13895, Quallty systom approved to ISO-SGOZ/!HSI/ASQC

Q9002-1994,
TRecess SYsEmS
/2.0 LBS BoSL Y5

700% -R / 754101S08

Bengt H. Berg, Director, Quality and Metallurgy
Daniel,Damiani, Quality Engineer

4EZf52%2;544222222—-—-—::"
15¢6561 0 TEmTTmmTTTTTT
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| ©+0 e NIATERIAL CERTIFICATE
1) SANDVIK STEEL COMPANY

p.0O. BOX 1220, SCRANTON, PA. 18501 PH. (717} 587-518]
PLANT LOCATIGN: INTERSTATE 81, WAVERLY EXIT 58

SHIP TO: UR0 85D S’gs'?é s T v

LD TO: BOC GASES C(AIRCO)
© LISLE IL : 7__39_?,7
USTOMER PURCHASE OROER NO.: 7003 g "ﬁ/ 7 THI0/500 CERTIFICATE DATE: 4721797
;ANDVIK ORDEA NO.: 12603 QUANTITY: PER PACKING NOTE
YCRK ORDER /LOT NO.: W TAG:
AUS A-5.9 | o3

STAINLESS STEEL WELDING WIRE TYPE ER 30BL DIAMETER:=-37/32=]20 LT

Filler Metal pnalysis, %

feat c si Mo P s cc . qi

3VIZLIY 013 .440 1.800 015 .015 13.95 9.63
Mo Cb/Nb Ta Ti Cu Cb/NB+Ta A

670 _002 060 . .030 035

The material has mot come in contact with mercury of mercury-containiag compouads.

“Material not touched by hapd after final production process cleaning.”

Material has been manufactured in ac
Revizion 10 dated October 1, 1995.
09002-1934.

cordance with Sapmdvik Steel Company Quality Mapual
Quality system approved to 150-9002/ANST/ASQC

- FFBOC GASES

Keith M. Hottle, Manager, Quality & Hetallurgy ?‘l?f?gsfaﬂlﬁ: 520022

Celeste Brenmman, S5r. Quality Engineer

(Wots bumanlep.




EARRIS~-WELCO | 10B1 YORX ROAD P.C. pBox 69 | KINGS MOUNTAIN, NC 28086

SOLDERING, BRAZING. & WELDING PRODUCTS

CERTIFICATE OF COMPLIANCE

%

= ———

cCESS ég%ssxfgih 3 _:EWVTW-
G 0. 700395/ 774/29C

JGP ISSUE DATE: 08-30-96
DRTE SENT 6—AT°97

HEAT NU;'!;;RILOT NUMBER! 4,/,,‘20&7_?75’60.3’-——59[23
. Fso& 36-Ki— 3o +B

- - e

" CHEMICAL COMPOSITION LIMITS

)

ALLOY: 308L "
spce : AWS A5,5-93 ER308L . b .
CARBON .030 gILICON ,300 _ -~ -.8%0
IANGANESE 1.000 - 2.600 FHOSPHORUS - .Q30
SULFUR .020 CHROMIUM 19.5800 - 22.000
NICKEL §.000 - 11.000 MOLY2DENUM .750
TANTALUM .500 CB + TA .500
TITANIUK 800 CORPER .750
NITROGEN . 50O COBALT .5Q0
MAGNES IUM . 500 OTHER" .5
NIOBIUM .500
' <
c{l | 9
. - e
/\fq /7

SINGLE VALUES ARE MAXIMUY UNLESS OTHERWISE SPECIFISD.

SAFETY SILV, STAY SILV, STAY CLEAN, STAY BRITE & BRIDGIf ARE REGISTERED
TRADEMARKS OF J.W: HARRIS CO., INC '

WE CERTIFY THAT THE ITEMS AND/OR
MATERIALS LISTED ABOVE ARE IN

ACCORDANCE WITH AQL.hP?LICABLE
PURCHASE SPECIFICATIONS HAVING

III BOC GASES | PASSED OWR ..mspm;goys AS NOTED.
aﬁésmam% [/ CERTIFICATION CLERK @

nnnnnnn '---' TEIER] . \-’/
e WM CCL A QR-G7-139




THE ESAB Group, INC.
1500 Karen Lane, Hanover, PA 17331

-

JOC GASES
10 RESEZARCH ROAD
[INGHAM, MA 02043

Trade Name

CERTIFICATE OF TYPICAL ANALYSIS

11/19/96 tj%%C,cifzgf; E;t§£§72:n4.5' Tw7l

f/-z‘/f/“770rder No.: 7004.?3}"/77%/000

This Material Conforms to Specification:
AWS A3.20-93, ASME SFa 5.20

or Trademark: Dual Shield 1I 70 Ultra

Oiameter Size: .035" ﬁ?BBﬂ Speol
Weight: /3& -LE

- Lot~ Number: 1}9-5[_{';"‘_"'
¥9 730 — 33 LB
50293 — I3LE

- v
behEY,

Type: E71T-1* | E71T-12M

.k-Rays Satisfactery

/

pical Mechanical Properties

‘As Welded

Typical Chemical (Specificatiom MPa
Properties Roquirements)
Yield Strength (Psi) 70,000 483
Carbon: .02 ( .15 Max.) Tensile Strength (Psi) 76,800 530
Manganese: 1.10 (1.60 Max.) Elongation (2"), % 32.0
. Chromium: .04 { .20 HMax.) Red. of Area, Z% 74.6
i ; Nickel: .01 ( .50 Max.) ) ’
e Silicon: .34 ( .90 Max.) Charpy V-Notch Impacts
,lumbiumt: LT e o0 @ =20°F. (ft.-1bs.) 117
Tantalum: @ -29°C. (Joules) 159 -
Mclybdenum: .01 ( .30 Max.) -
Tungsten:
Copper: .01 ( .35 Max.}
Titanium: , (Specification Requirements)
Phasphorus: .013 { .03 Max.}
| Sulphur: .00 { .D3 Max.) Minimum Unless
i Vanadium: .02 ( .08 Max.) Otherwise Stated As Walded MPa
\ . .
Hydrogen: 4.2 ml1/100 gr. of weld metal Yield Strength (Psi) 58,000 - 400 7
Tensile Strength (Psi) 70-90,000 480-620
Fillets: Vertical-Up/Overhead, “w Elongation {2"), % 22.0” . %2:

Shielding Gas: 75% AR/ 257 CO,

* No data belng laasued for ETIT-1
Glaasification uaing the CO-
shlelding gas.

HINGHAM, MA 02

FHF BOC GASES
90 RESEARCH ROAD .+

T RET™ofiAred,” T e
Charpy V-Notch Impacts
@ -20°F. (ft.-1bs.)
@ -29°C. (Joules)

20
27

The undersignad cectifies that the product aupplied will meet .
‘the requirement: of the applicable AWS Filler Matal Spesifi-~n *
catlon when tested in agcordance . with that specificatien, and ..
that no sigatficant change haa been made in tha elements . ..’
described in the qualification approval.

. %mlt.’!, Supervisor, Q- A, Se:\{iga

e T




3ANDVIK » -~
;m

ST TR ‘\-"“'“‘%i-‘t.,"-% icd

MATERIAL CERTIFICATE

SANDVIK STEEL COMPANY

P.0. BOX 1220. SCRANTON, PA. 18501 PH. (717] 587-5191

PLANT LOUATION. INTERSTATE 81. WAVERLY EXIT 59

LD TO: ?wsg SYS

STOMES BURCHASE ORDER NC 750:??}?/77’?’/0/&5’@

NDVIK OACER N,

SHIP TO:

LI

LCERTIFICATE wATE 4725797

cuanTiry: /2.0 LEBS

JAK CRCEA/LOT NO- 978457 TAG:
AUS A-5.9
STAINLESS STEEL WELDINGC WIRE TYPE ER 3UBL DIANETER: 37227
Filiter Metai 4nalysis, %
Heat C Sy Mo P S Cr N
5712976 .013 . 440 1.800 L0158 .015 13.36 9.63
o Cbo/Nb Ta Ti Cu Ch/Nb-Ta f
: .QT70 .00z L0860 .03¢ .035

The matecial has not come in contact with meccury or meccury-containing compounds.

fMaterial nst

toucked by hand aftec final productiorn process cleaning.”

Materia! has been manufactured im accordance with Sandvik Steel Companmy Quality Maawal

Revision 10 dated October 1, 1895,
PS002-1394.

Keith 1. Hottle, nanager, Quality & Metallurgy
Celeste Brennan . Quality Eegineer

______ e “

15(es ‘3)(10}

CUSTOMER ORIGINAL

Quality system approved ta IS0-S9002/ANSI/ZASQC

HIL& BOC GASES

90 RESEARCH ROAD
HINGHAM, MA 02043




|

SANDVIK] MATERIAL CERTIFICAT
e L B SANDVIK STEEL COMPANY

P.0. BOX 1220, SCRANTON, PA. 18501 PH. {717) 587-5131
PLANT LOCATION: INTERSTATE 81, WAVERLY EXIT'59

e ) HIP TO: -

30007 Racens HETEMS IS
CUSTOMER PURCHASE ORDER NO.: 700;29%/7 241815 O CERTIFICATE DATE: 3/20/97
SANDVIK QRDER NO.: CQUANTITY:

WORK CRDEA /LOT N0 G ZZu e ¥ TAG:
=
AUS A-5.9
STAIXLESS STEEL-WELDING WIRE TYPE ER 308L DIAMETER: 1/16"

Filler Metal foalysis, X

* Beat c Si Mo P ) (g Hi
ST11375 .007 .409 1.800 .014 .012 20.02 9.85
— o Ch/Hb Ta Ti Cu Cb/N5+Ta h]
g

Nl .010 . . .o02 .030 .030 .055

The material has not come in contact with mercury or mercury-containing compounds.
“Matetts! ol touched by haod after final production process cleaning.”

Material has been manufactured in accordance with Sandwik Steel Company Quality Manual
Revision 10 dated October 1, 1995. Quality system approved to IS0-SO002/ANSI/ASGQC

Q9002-1994.
PP BOC GASES
Keith M, Hottle, Mamager, Quality & Metallurgy ‘ mHESEARCj-' HOAD
Celeste Brennan, Sr. Quality Engineer
PR HINGHAM, MA 02043 |

........

15661191 (10)

&
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) F) 90 RESEARCH ROAD WA
- HINGHAM, MA 02043 | |
P 7083 ﬁ/ S 10500 ) % wosa
PRCHASER INSPECT |ON CERT[FICATE CERTIFICATE ta : 0 021
FLUX CORED XIAE DATE OF ISSUE : 1997.04.24

o2 €SS NusTews Tudl

0

YELDING MA
THE HE(}UIHHJENTS OF T1|E APPLICABLE SPECIFICATION.

CHIEF INSPECTOR 43’%

TRAADE DESIGNATION nm%usgou WG - APPLICABLE SPECIFICATION AND. CLASSIFIC.'\TION
mn
oc .
W AWS A5 _22-% 1
OW-309L , 1. 2 ﬁéfﬁ,ﬁ//&jé’é&v Aone 3rR2® 5302508 LJr—:
) - (1995 Edition) F
CHEMICAL COMPOSITION (%) g
ELENENTS c sto| wu | op S ci [ m-| ca | wo | w | N | OFs | P E
i T Y T o R U uuir:F"rI |
DEPOSITED METAL * [ 0.02¢ | 0.44 | 1.25 [o.0i8| 0013 | 0.0z | 12,78 | 2376 | 0.02 | <0.01 | 0.0t [ 197 9.7 | 1.6
TENSILE TEST OF DEPOSITED NETAL IMPACT TEST OF DEPOSITED METAL HARDHESS TEST
YIELD POINT [YIELD STREMGTH| TENSILE STRENGTH | ELONGAT|ON TEST " ABSOROED ENERGY
) AT 0.2% OFFS 6. —
'}:T - ﬁVG. _
- Wt | - W] 5% Nm? _ +
- 37 % - C|— — _—
~  MWPa ~  WPa 565  Wa ~ kglfm
HELOING CONDI TIONS ‘
TYPE OF CURRENT SHIELDIKG GAS P HEAT TREATHENT B - EHE%I%E{%EL‘?}%FB?A«‘%HS””“
- pceP | o2 " WAC = FERRITE(HRC
MMPERAGE '
W0 A
: - — T x —4
ARC VOLTAGE ™
R
WE HEREBY CERTIFY THAT THE TEST RESULTS OF THE ABOVE 4KOBE. STEEL, LTD
TERIAL ARE_AS DESCRIBED WEREIN AND SAT ISFY WELDING O1V. FUJISANA PLANT

~ REMARKS:CAPITAL LETTENS ARE USED EXCEPT FOR (NIT.

|




e

| oy : ' - ‘

~ SAN DVIK! &: MATERIAL CERTIFICATE
| Steel [N SANDVIK'STREL COMPANY
P.0. BOX 1220, SCRANTON, PA. 18501 PH. (717) 587-6191

PLANT LOCATION: INTERSTATE 81, WAVERLY EXIT 59

LD TO: BOC GASES (AIRCOD SHIP TO: AIRCO-NEW ENGLAND
LISLE 1IL BEINGBAM 1A
USTOMER PURCHASE ORDER NO.. 48184 CERTIFICATE OATE: 8/10/397
ANDVIK ORDER NO.: 17128 | o quanTiTy: PER PACKING NOTE
JORK ORDER / LOT NO.: 979336 | TAG: Q'L;g Fa5-0 /
ANS A-5.9
STAINLESS STEEL_WELDIAG WIRE TYPE ER s08LST - . DIAMETER: .035"

Filler Metal Analysis, %

Heat ¢ si Mo P s ¢ Wi

5712152 — Lo LB .014 .840 1.700 .016 .013 19.50 10.23
Mo Cb/Nb Ta Ti Cu Ch/Nb+Ta R
.030 ____.002 .040 .020 .042

U — —— L - T e — - - -

j’ﬁ—o_@;‘sﬁ SxsTzws Tl
Opn 7003/R/77%/0/509

The material has not come in contact with mercury or mercury-cottaining compounds.

o L P Y

&WM,mww##f';? e e B e Tl AT . e

" WABOC GASES
80 HESEAHCH ROAD

et m i -y Lo

Keith M. Hottle, Manager, anlitzm& Hbtallurgy"cit

a—a

' 15¢03030, REV.23(1i0

CUSTOMER ORIGINAL



A, 7003 IR L7410 L6 00
FURCHASER 4

S N I T
BeeSS Qusleens Ll

) 90 RESEARCH ROAD RN
HINGHAM, MA 02043 D
E/3-77 ’% | wosa
INSPECTION CERTIFICATE CERTIFICATE ¥a: 0 021
OATE OF ISSUE : 1997.04.24

FLUX CORED WINE

TEADE OESIGNATION | DIMENSIQRI WFG. N0 APPLICABLE SPECIFICATION AMO CLASSIFICATI
(mm} 4\ ] o
) N — (™ AWS AS. 22-% EJ09LTQ- 1"
oWw-309L L0385 LB BLm10/s % ) | Asue SEAZS 21TEIOSLT:
;‘ ition) o
© CHEMICAL COMPOS T IO (%)
LLENENTS SRR TR s | cu | wm | em | wo | M| N oo | P
1 o ro B N IS TR A 111 T
CEPOSI TED METAL | 0,024 | 0.44 t 125 | 0.0t | 0.013 | o0z | 1278 | 237 | 002 |<00i |00t 197 | STLE )
B TENSILE 1EST OF DEPOSITED METAL INPACT TEST OF DEPOSITED METAL HARDHIES'S. TEST
I U POINT [YIELD STRENGTH' TENSILE STREMGTH | ELONGATION TEST ABSORBED ENERGY T
. AT 0.2X GFFSET TEWP. —
AYG. — _
N/mm* - Wm? . 555 Wl - J
- » 3 % - | —_— —_— —
MPa ~  WPa 555 Wa ~ kgl -
\_ HELDING CONDITIONS ,
... . POSTHELD HEAT TREATMENT | £5 = FEMRITE(SCIMEFFLEN OLAGRAO
|17 F CUBRENT SHIELDING GAS Fil = FENRITE(DELORG OTAGAAN
‘ ocep | co2 WRC = FERRITE{WAC)
DapeaaGE !
. WA - — ot x — b
b VOLTAGE
‘ 'q‘ 29
WE HEREBY CERTIFY TH: THE TEST RESWTS OF THE ARGVE #KOBE STEEL., LTD
WELDING DSV. FUJISANA PLANT

THE NEQUINBMENTS OF TH:

VLD ING MATERIAL ARE AG TESCRIBED WERE (N AND SATISFY
Lo T TPFLTCABLE SPECI FICATYON,

R:MAFS CAPITAL LEFTERS AAE USED EXCEPT FOR WNIT.
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AFR 20 97  11:536M MCRTHEAST RIFGAS ' P.1

) VZ( ' » AlcoTac Wire Company

A l : I ' - 2750 Aara Park Drive
&F T 1 ' Traverss Clly. Ml 49888 USA
{618} 941-41 {1 Phane
. (814} 941-8154 Fax

A Parnarship of Alsza Welc Wire Cempany, Ine.
sicotes 2iraverse.com E-mail

and Alumiaum Technology Corgoratien

11/08/96
CERTIFIED MATERIAL REFORT
- _Allov i Diameter vackage : Lot Number
R5183 125 - TIG Rod Box 363072

P.O.4# - 86207

Chemical Composition limits

Element Minimum % Maximum %
si - 0.40
Fe - 0.40
Cu - 0.10
Mn 0.50 . 1.0

Mg 4.3 5.2

cr 0.05 0.25
Zn : -—— ¢.25
Ti - 0.15
Be - 0.0008
Other Each = 0.05
Other Total - 0.13
Aluminum Remainder

AlcoTec Wire Company hereby certifies that the material covered by this
repcrt has been inspected in accordance with and been found to meet the
applicable requirements of specification AWSJAS.IO-QZ and any order

requirements listed below. --

All Packaging materials are in compliance with CONEG legislation.

Additional Order Requirements:

NIRRT



/nC0O:€C
" A Partnership of Alcoa Weld Wire Company, Inc.
and Aluminum Technology Comoration

AlcoTec Wire Company

2750 Aerg Park Drive
-Traversa City, Ml 49686 USA

3 e "+ (616) 9414111 Phone
3 - {616) 941-9154 Fax

T alcotec @traverse.com E-mail

G4/23/97
CERTIFIED MATERIAL REPORT
Allov Diameter Package : Lot Number
R5183 5 .094 TIG Rod Box | 363348

P.O.% - 105019

Ter b

| T /
- fnChemical Composition Hmies ——emwit— s mme “!1 :2;7(5724?

Element Minimum % Maximum % Yy %
Si -— 0.40 712/’5/”“’ /
Fe --- 0.40 [LD‘ Al
T Cu -——- 0.10
AU Mn 0.50 1.0 %%%q/??
Mz 4.3 .2
Cr 0.03 Q.25
In -— g.23
) Ti -—- 0.1%
P . Be --- 0.00083
S —relars —Facoh— 0. 03 - .—
Other Total - 0.1%
S Aluminum . Remainder

AlcoTec Wire Company hereby certifies that the material covered by this
‘report has been inspected In accordance with and been found to mect the
applicable requirements of specification AWS AS.10-92 and anv crder

requirements listed below.

- AT1 Packagind materials afe in compliance with VONEG |

Additional Crder Requirements:

e ———— .

zgislation.

C%““ZC f/m

V.P. - Quaity Contrel
- [




¥ V. HARRIS COL NG, | 10930 DEEAFIELD ROAD | SINCIINAT). OO 45242

J. W Harris CO(J:
Cerlmcale 01 COUm

- N

D0 KA IWODN NS Dato Z‘l
So To: =~ ;- ¢ . o : ; 4
_ S _ Smca NEY ENGLAND Shizped To: GDH 0@ eSS 835—[&% 5 Dato Shippod — - -8
i '’ 90 RESEARCH MOAD Ordor N G
NINGIAS, MA 02047 0o 7o R o
P,O. No rog¢ ' ' . '
ltom Weight Sixe Alloy Hem Nu Commeniz:
1. - . ..
Lo L73 7%& 3% b _0A 9% Wzﬁ”aoc GASES
2. - N o
: ‘ | & ?_ﬁ RESEARCH Roap @
. . NGHAM. MA 02043
Aloy -+ |AWS AS10900 , [QO-R-5660 . T T Parc
’ ASNE SFAS.10 | + Gloss - ( Fo Cv ’ Mo Cr ) Zn n Othor Elon
. NN , Fach.
1190 Ak @} ERvine | Mysoo | yins | | o — '
A Anioum (S ERZIIS T R2INY | oo 1. A SRR
AGAT3 Alninom  JERG043 | Q4043 4(_1_:_|__‘__i o I ,'
710 Alaentovern . GRAO4Y | NaoaT A7 l | | NI ST _U {_J_ ﬂ_L-)U ‘., !.
5003 Alvminn - [EIGI102 | RS 103 H1n ,f RE Tug v.iv { P I
| 5356 J’\hmumrm " {ENLASS [ N6 Ll ! Tonn | F'A'T'—_I' e M.=" - .
e EH"’ RE454 IR B TR PR T L :
— ST AR BN RTETTI T T
T Sl EEEEY I oo DR 8 .

N BN

caruanluao canlant shad

TN
nLoos c AL DO e e o
S0 e el peceed G009 e
AL Cplos Lon bl ol aweoud U000
[F R HI et vandond Gy the chilforaec. b
Boicdpaiceot ehimwe gach, ppproszed L0
C. Vanudium cenlent shall bo 0,.05-0.15 parcarn,
Q. Sﬂ}‘:on phus hon 3wl nol oxcood 0.45 peicunl,
1
R
. . { .

RTINS TE R ST

ANV NTR U IR TIIIN

We certiiy thal e ilems ond/or maleriats fiscd bove are in accordanc W
applicable purchase specifications having passed our !

' !
LR B L Y

v

‘clions a5 m

)

[t b

ZOrT0
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3 'MATERIAL CERTIFICATE

SANDVIK STEEL COMPANY
We make Quality hagpers . P.0. BOX 1220, SCRANTON, PA. 18501 PH. (717} 587-5191

PLANT LOCATION: INTERSTATE 81, WAVERLY EXIT 59

SANDVIK
| Steel |

a

b TO: BOC GASES (AIRCO) SHIP TO: AIRCO-NEW ENGLAND
LISLE IL : HINGHAN MA
USTOMER PURCHASE ORDER NO.: 43594 . CERTIFICATE DATE: 10/18/9g
\NDVIK ORDER NO: 94586 e | QUANTITY: pER PACKING NOTE
-3 . : EEEE T Pl . . L e “ . . o )
ORK ORDEA/LOT NO.: 969410 ‘ > e
AUS A-5.9
STAINLESS STEEL NELDING WIRE TYPE ER 2086L DIAMETER: .045" .
-
Filler Metal Analysis, % :,
Heat c Si Mn P s Cr Ni
S710840 .015 .430 - 1.800 016 .012 20.01 9.78

Mo Ch/Nb Ta Ti Cu Ch/Rb+Ta A

‘e e 050 T R e . OUJERWMQ-%WQAPE“%T:.QSJ?__W

Eamialt VL Rt >

The material has not come im contact with mercury or mercury-containing compounds.

-

"Materjal net touched by hand after final production process cleaming.”

Material has been manufactured in accordance with Sandvik Steel Company Quality Manual

Revision 10 dated October 1, 1995. Quality system approved to ISQ-9002/ANSI/ASQC
@9002-1994, . . p

180 L8S

lengt 3. Berg, Director, Quality and Metallurgy (- _% DOIRR
1a% Damani, Quality Engineer '

| | “1.-/ , \
) ' . 1+
o %(103-@

.
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SANDVIK MATERIAL CERTIFICA

SANY
= SANDVIK STEEL COMPANY
P.O. BOX 1220, SCRANTON, PA. 18501 PH. (717} 587-5131

PLANT LOCATION: INTERSTATE 81, WAVERLY EXIT 59

SOLDTC: BOC GASES caxaco; " ‘ SHIP TO: PROCESS SYSTEMS INTL
LISLE IL HESTBORG MA
CUSTCMER PURCHASE ORDER NO.: 41276 CERTIFICATE DATE: 8§/26/96
SANDVIKGRDERNO BB712 _ . QUANTITY: PER PACKING HOTE
WORK ORDER / LOT NO.: 967451 ' TAG:
AWS A-5.9 .
STAINLESS STEEL WELDIBG WIRE TYPE ER ?L’JEL DIANMETER: 3/32°

Filler Matal RAnalysis, X

Heat c . 5i Mo 4 S Cr Ri
5710840 015 .430 1.800 .016 .013 20,03 9.78
ﬁ Mo Ch/%b Ta Ti fu . Cb/Rb+ta N
a7
[O .050 B . 002 ~.0s80_ .040 . _ __.080

aia ‘-u——-__—--.—’ - -

The material has not come in contact with mercury or mercury-containing compounds.
“Material not touched by hand after final production process cleaniang.”

Material has been manufactured im accordance with Saadvik Steel Conmpany Quality Manual
Revision 10 dated Dctcber 1, 1995. Quality system approved to ISO-35002/ANSI/ASQC

09002-1994,
3

Bengt H. Berg, Director, Quality and Metallurgy C

15¢6B1193 102



i MATERIAL CERTIFICAT!

. l SANDVIK STEEL COMPANY
“We make Quality happer <. P.0. BOX 1220, SCRANTON, PA. 18501 PH. {717) 587-5191
PLANT LOCATION: INTERSTATE 81, WAVERLY EXIT 59

SANDVIK
. '

) o

SQLD TO: SHIP TO: PRCCESS SYSTEMS
BOC GASES WESTEORD MA 01581
CUSTOMER PURCHASE ORDER NO.: 700603R//V59049045000 CERTIFICATE DATE: 6/18/96
SANDVIK ORDER NO.: TR & 591854 QUANTITY: 60 LBS 308L x 36
WORK ORDER /LOT NG 965227 : TAG:
AlS A-5.9
STAINLESS STEEL WELDIHG WIRE TYPE ER 308L DIAMETER: 3/32°

Filler Metal Analysis, %

Heat c Si Hn P s Cr Ni
3709276 019 .430 1.800 018 012 13,92 5.82

Mo Cb/Nb Ta Ti Cu Cb/Nb+Ta N
e .080 . 002 130 030 .045

The material has mot come in comtact with mercury or mercury-containing compounds.
“Material pot touched by hand after Final production process cleaning.”
Material has been manufactured im accordance with Sapdvik Steel Company Quality Menual

Revision 10 dated Octobgr 1, 1995. Quality system approved to 1S0-3002/ARSI/ASQC

09002-1934. .
2

wy

Bengt H. Berg, Birector, Quality and Metallurgy C;

T2 15(861193(10)



'S NDVIK _ MATERIAL CERTIFICATI
[ el | SANDVIK STEEL COMPANY

" We make Quality happer. . - - P.0. BOX 1220, SCRANTON, PA. 18501 PH. {717} 587-5191

W /oA BO&"1 &‘ﬁé’%%ﬁﬂsmﬁ 81, WAVERLY EXIT 59
90 RESEARCH ROAD

DTO: SHIP TO:
OO HINGHAM, MA 02043 % process svsravs T
! WESTBORO Ma (01381
CUSTOMER PURCHASE ORDER NO.: 700603 /V55049045000 CERTIFICATE DATE: §/17/96
591854-02
SANDVIK ORDER NO.: QUANTITY: 120 IBS er308.1/16 x 36
WORK ORDER / LOT NO.: 955225 TAG:
AUWS A-5.9
STAIRLESS STEEL WELDING uIﬁE TYPE ER 308L DIAMETER: 1/16"
Filler Metal Analysis, %
Hezt C Si Mn I'4 S Cr Wi
S708727 .04 . 380 1.800 .01 .012 20.20 9.87
Mo Ch/Nhb Ta’ Ti Cu Cb/Nb+Ta H
.050 .003 .040 .030 .060
pS
&

The material has not come in contact with mercury or mercury-containing compounds.
“Material not touched by hand after final productioan process ¢leaning.”

Material has been manufactured in accordance with Sandvik Steel Company Quality Manual
Revision 10 dated October 1, 1995. Quality system approved to IS0-9002/ANSI/ASQC

Q9002-1994,
P \

Bengt B. Berg, Directer, Quality and Metaillurgy -

15(66119) (1042

&



SANDVIK| -- ° ) | MATERIAL
| Steel SANDVIK STEEL COMPANY
P.0O. BOX 1220, SCRANTON, PA. 1851 PH. (717) 587-5191

PLANT LOCATION: INTERSTATE 81, WAVERLY EXIT 59

(?ER’;';; L

AN

OLD TO: BOC GASES (AIRCO SHIPTO: AIRCO-NEW ENGLASE
LISLE IL process systems inthlGHBn Ha
:USTOMER PURCHASE ORDER NO.: 42100 westboro, Ma.  CEATIFICATEDATE: g/37/qg
:ANDVIK ORDER NO.: goe14 PO-700627-V59049-041QUANTITY: pegRr PACKING X:o:
YORK ORDER/LOT NO.: Fysa845 TAG:
AMS A-5.9
_STAINLESS STEEL WELDIXG WIRE TYPE ER 308L DIAMETER: .045° 1
Filler Netal RAnalysis, % !
Reat c 5i Mn P s Cr Ni
8437864 .013 .430 1.720 .020 .013 19.88 9.53
Mo Ch/Rb Ta Ti Cu Ch/8b+Ta N
.250 .010 005 .150 .055

The material has mot cowme in contact With mercury er mercury-c¢oataining ‘compounds.

"Material mot touched by hand after final production process cleaning.”

“Malerial has been wmanufactured iz gecordance with Sandvik
Revision 10 dated October 1, 1995, Quality system approve

09002-1994.

Bengt E. Berg, Director, Quality and Metallurgy
i amiani, Quality Engineer

Steel Company Quality Manual
d to ISD-9002/ANSI/ASQC

¢ % BOC C

90 RESEARCH r. .

HINGHAM, MAC_.C:32



SANDVIK, MATERIAL CERTIFICAT
- Stet | .

= SANDVIK STEEL COMPANY
P.0. BOX 1220, SCRANTON, PA. 18501 PH. (717) 587-5131
PLANT L?fATIO.N: INTERSTATE 81, WAVERLY EXIT 59
OLD TO: BOC GASES (AIRCOD) SHIP TO: AIRCO-NEW ENGLARD
LISLE IL BINGHAM HMA
USTOMER PURCHASE ORDER NO.: 42100 CERTIFICATE DATE: 9/04/9%
JANDVIK ORDER NC.: _ 90B16 QUANTITY: PER PACKING ROTE
VCRK GRDER/LOT NO.: %¥957820 CTAG
AWS A-5.9 d
STAIBLESS STEEL WELDING WIRE TYPE ER EP&L DIAMETER: 1/8° :
' Filler Metal! Rnalysis, X
Heat c Si s P s Cr Ni
$710840 015 .430 1.800 .016 .013 20.01 9.718
Mo Ch/Nb Ta Tl Cu Ch/8b+Ta N
L0500 . e eme— . #0020 .050 .040 . __ _.050____

' The material has not come in contact with mercury or mercury-containing compounds.

1]
*

AL Sy Bt

“Material not touched by hand after final production pracess cleaning.”

-

. , - B et :
Material has been manufactured in accordance with Sandvik Steel Conpany Quality Manual
Revision 10 dated October 4, 1995. Quality systsn approved to I50-9002/ARSI/ASQC

09002-1994,

TRocess SYSTEMS

7006327 -R /V 59 cH7 =077
TK (5342/

Bengt E. Berg, Directer, Quality and Metallurgy C:f’ ;2:9%3 LdB -

15¢661193C10

» - 47U BOC GASES . -'

90 RESEARCH R”.D (g
- -+ HINGHAM, MA 02043 e




—
, SANDVIK STEEL COMPANY. ,
P.0Q. BOX 1220, SCRANTON, PA. 18501 PH. (717) 587-5191

PLANT LOCAT!ON: INTERSTATE 81, WAVERLY EXIT 59

rd
o

SAN Dvnq MATERIAL CERTIFICAT
o Stect

- ""/.
QLD TC: BOC GASES TgIRCU) SHIP TO: AIRCO-BEW ERNGLAND
LISLE IL HINGHAM MA
USTOMER PURCHASE ORDER NO.: 42104Q CERTIFICATE DATE: 9/04/96
ANDVIK ORDER NO.: 90816 QUANTITY: PER PACRIRG RQTE
'ORK ORDER/LOT NOC.: ;%678 18 ' TAG:
AUS A-5.9
STAIBLESS STEEL HELDIRG WIRE TYPE ER 308BL DIAMETER: 1/16"

Filler Metal Analysis, %

Heat ¢ Si Mo 4 S Cr Ni
$710840 .015 .430 1.800 016 .012 20,01  9.78
Mo Ch/Nb Ta Ti cx Cb/NbeTa N
- .050 — o - .002 050 . .04 .. - .050 -.

The material has not come in contact with mercury or mercury-containing compounds.

how =

"Material met touched by hand after fimal production process cleaning.”

- Material has been manufactured in accoerdancs with Sandvik Steel Company Quality Mapual
o~ Revision 10 dated QOctober 1, 1995. Quality systen approved to IS0-8002/ANSI/ASQC

1 go002-1394,
L TRoczss SYSTEMS
B 700637 Ry 5G0499 OV
TK LT3415
Bengt E. Berg, Director, Quality and Metallurgy &7 So LB,
0 15086119)C10)
e #277 BOC GA™ 3 A
o o THRGAD ;"d%
e AG2043.

S e S e

s, T



SANDVIK | - MATERIAL CER7..-.CAT
SANDVIK STEEL COMPANY

S - 1ok (uality happer . . - P.0. BOX 1220, SCRANTON, PA. 18501 PH. (717] 587-5191
_ PLANT LOCATION: INTERSTATE 81, WAVERLY EXIT 59

OLD TO: BOC GASES ¢AIRCO? ' SHIP TO: Process systems
LISLE IL -
USTOMER PURCHASE ORDER NO.: 693415 CERTIFICATE DATE; 10/03/3%6
JANDVIK ORDEA NO.: L , QUANTs
VORK ORDER/LOT NG.: 70862 7-r/v59049-042 TAG: :
AHS A-5.9
STAINLESS STEEL WELDING WIRE TYPE ER 308L DIAMETER: 1/167 _

Filler Metal Analysis, X

Heat c Si !n P s Cr Ri
$437864 .013 .430 1.720 .020 .013  13.88 3.98
s Mo Cb/Rb Ta Ti Cu Cb/Nb+Ta K
-250 .010 _. _ . .005  .150 053 -

The material has aot come in contact with mercury or mercury-containing .compounds.

“Material mot touched by hand after final production process gleaning.”

Material has been manufactured in accordance with Sandvik sieel Company Quality Nanual
Revision 10 dated October 1, 1995. Quality system approved to IS0-9002/ARSI/ASQC

09002~1934.

-y
-

v

-

&7 BOC GAS:

Bengt H. Berg, Director, Quality and Metallurgy RESEARCH H .
Daniel pamiani, Quality Engineer thGHAM. MA 020,_",_

\




SANDVIK | | MATERIAL CERTIFICA

k- e Steel -
| . SANDVIK STEEL COMPANY

PLANT LOCATION: INTERSTATE 81, WAVERLY EXIT 58

;JLDTO: BOC GASES CAIRCO)D SHIPTO: AIRCO-NEW ERGLAKD
LISLE IL HINGHAM IMA
:USTOMER PURCHASE ORDER NO.: 42100 CERTIFICATE DATE: §/03/96
JANDVIK ORDER NO.: 9CEl6 "QuanTITY: PER PACKING NOTE
VORK ORDER/LOT NO.: ;3;9 67519 TAG:
AUS A-5.9
STAINLESS STEEL WELDING WIRE TYPE ER BPQB_[..’ DIANETER: 3/32°

Fillaer Metal Analysis, %

Heat c si Mo P S e Nt :
S4379564 .013 . 430 1.720 .020 .013 19.88 9.98
Mo Cb/Rb Ta Ti Cu Cb/Rb+Ta N
B .250 .010 .005 .150 .055

The material has not come in coatact with mercury or mercury-containing conpouads.

"Material not touched by hand after final p-}-'nd';i":tﬁn process cleaning.”

Material has been manufactured inm accordance with Sandvik Steel Conmpany Quality Mapual
Revisionr 10 dated October 1, 1995. Quality system approved to 150-9002/7ANSI/ASQC

09002-13%94.

“Process SYSEMS
700 L7 —R/c/s Sp4 PO

C_ .. TK (S 3420

Bengt E. Berg, Director, Quality and Metallurgy

\ © 15¢66119>¢10) 240 LB '
*' £777 BOC GASES
¢ RESEARCH ROAD ‘é
HINGHAM, MA 02043~ >



AC0o:€C
A Partnership of Alcoa Weld Wire Company, Inc.

and Aluminum Technology Carporation

.

AlcoTec Wire Company
2750 Aero Park Drive

_ Traversa City, MI 49686 USA
{6f5) 941-4111 Phone
{§18) 941-3154 Fax

05/07/96
_ CERTIFIED MATERIAL REPORT
Alloy _Diameter Packaze Lot Numbeo
R5183 ¥ qas TIG Rod Box 362760
0.0.%8 - 72453

Chemical Compecsitian limits

yaximum %

Element Minimum %
si --- Q.40
Fe --- 0.30
| Cu -~—- .10
i Mn 0LEQ 1.0
AT 2.3 .2
Cr SIE 0.25§
Zn -—- 0.25
S Tt --- 0.15
S B - G.000S
= Gihiet EBall Lo noGE
other Total - g0.15

Aluminum Remainder

AleoTec Wire Company
report has been inspected in
applicable requirements of
requirements listed below.

A1l Packaging materials are

Additiona! Order Requirements:

herepy certifies tnat the matertial
accordance with and
specification AWS

in compliance with CONEG

A5.10-92 and any order

legislation.

covered by thls
been found- to meet the




L . ) |
| } 5
l J.W. Harris Coir
Cgrlificate of Compl!

[P

‘ ' : - Dato __ /O~/T7 57, P
.Solc‘l .TD.’ g'- AIRCO NEN ENGLAND . ' | . Shippoed To: €RO 6695 S’\'S STS MS- ‘I:Urt_‘ Dale Sh}ppod dcg s 2"2.—:;‘ ‘.i-“’
. '" 90 RESEARCH ROAD ‘ WEST pero Mp. oddartio. _7/RRRK -

i
: J. W. HARRIS CO..INC. [ 10930 DEERFIELD AOAD | CINCINNATI, OO 45242

o

1 :
HINGHAM, MA 02043 ‘
P.0. No. . PO ' L : B
llem Weight Sizo Alioy ' foal No, Commontz: .

- LB *%J,l K Fl | Al /9/0«;)\5’/23'2_ ro. > '
R Tant | pline | mps [INTO0V AN

[3.

B ) =N ; | T - " Pegcanl

Aoy ' aﬂgﬁg—:’}\.?ﬁ) ?OCﬁffGB Si Fo Cu hin Mg cr : Zn L - Other Eton:un!
o S : .' Each . T

l 1100 Aluminum (B} ER1100 | R11o0 ] 1100 CA A 0,05-0.20 0.05 ] 0.0 | - ! 0.05 (
| 2319 Auminum (G} CR23 10 R2319 | _ 2319 0.20 0.30_ | 58-6.8 | 0.20:0.40 0,02 | 0.10 { 0.10-0.20 0,05 (
4043 Aluminum - ER4043 | R4043 4043 4.5 -G.0 0.0 0.30 0.05 0,05 0,10 020 Q.05 ,, C
710 Alumlaum ER4047 | R4047 4047 11.0-130 | 0.0 0.30 0.15 0.10 | o.z20 0.05 P
:] 5183 Aluminum  |ERS103 [ AS1a3 | - 5183 T 0.40 0.10 0.50-1.0 13-5.2 | 0.05-0.25 | o025 015 0.05 0
5356 Aluminuin © |ERS356 | R5356 ] 5356 0.25 0.40 0.10 0.050.20 | . 45-S5 | 0.05020 | 0.10] o060za | 0.05 0
5554 Muminum * |EASSS4 | R5554 | 5554 .0.25 0.40 0.10 050-1.0 | 2430 | 005020 | 025 0.05030 0.05 0.
5556 Aluminum | |ERSSS6 | R5556 | 1 5550 az25° | 0.40 0.10 0.50-1.0 4.7-55 | 0.05020 | 025 005020 0.95 0.
5654 Alvminum | ERS654 | H5654 | 5554 0 D 0,05 0.01 3139 | 035035 | 026 005005 0.0 0.

NOTES: - ] " | MM Boc G!« -~ w'-?:

Snpl values shown are maximum parcentagos, oxcept whoroe a minimum is spociliod,

1.
2. Boryllium shall not excoad 0,0008 percom, all afloys, ' _ . . _
A, Sticon plus iron shall not axeded 0,95 prorcant. 90 RESEARCH .‘— C )
L. thoe aluminum conlont Is tiio dillafonco bolwean 100,00 porcont and the sum of all ollier molallic olemants prosenl in amounls cf H'NGHAM MA T

0.010 porcent or moin gach, oxprossed 1o the socond docimal bolora delenning tho sum, and shall nol bo lacs lhan 99,0, ’ Oéu43
C. Vanadium contont shall bo 0.05-0.15 parconl. Zimsonivm content shall bo 0.10-0.25 porcont, )
0. Sdicon plus hon shall nol excood 0,45 parcont,

@ " Mo et gy 10,0, Y




J..W. Harris Comp
Cefrliﬁcate of Comp

- LR R -?:' .

Dale e

. J. W. HARRIS CO., INC. | 10930 DEERFIELD ROAD | CIHCINNATI, OVI0 45242
Daie Shippod /(7 R 5= 2 5

TULDG, WWPE L WALOWG LTS

Shippod To; J)JQOC e S\;&ﬁ??ﬂa,f :Z—Nm

Sokd To: s - .

=, " AIRCO NEW ENGLAND : Sk

: "' 90 RESEARCH ROAD e Ondar No. ,7/5_?{,(91?/;,
©ILINGHAM, MA 02043 YO 7po. ¢ '5/’3?/1/547‘9'5{-90‘730@ o

£.0O. No, . PO . ! . *

llem Woight Sixe Alloy ' IHoat No, Commans: . _
Syl B A - A v _ @a3e3 MWBOG errey
7 - | ' 90 RESEAFICI*'E o)

z. ! : m . -

—

|
|
|

i j I K - T
Al o JAWS AS10900 . | QQ-R-5660 . . 'y Pareant
7 ASME SFA5.10 [ 1 Class . ' Fo Cu Mo Mg cro ] A R . Othor Elemont
I ' o Each T
l 1108 Aluminum (BY| ER1100 Ri1100 l 1100 A A 0,05-0.20 0.05 0.0 | - ’ 0.05 (
[ 2319 Aminum (CY ERZ319 _I}?:n‘)f 2319 ° 0.20 0.30 5.0-6.8 0.20:0 40 0.02 g.{¢{ o0.10.0720 0.05 {
4043 Aluminum [ ER4043 | R4043 4043 4.5 -G.0 0.0 0.30 0.05 0,05 0.10 020 Q.05 . ¢
718 Alumlnum ER4047 | R4047 A047 11.0-130 [ 0.0 0.30 0.15 0.10 | 020 0.05 0
' | 5103 Aluminum ER5163 | AS183 | - 7103 .40 0.40 0.10 0.50-1.0 4.3-5.2 0.05-0.25" | 025 0.15 0.05 0
5356 Aluminum - ERS3s6 | 15356 5356 0.25 0.40 0.10 0.05-0.20 | . 4.5-5.5 0.05-0,20 00 0.06-0.20 - ' 0,05 0
5554 Nur_ninurn " TERASSS4 | R5554 5554 .0.25 0.40 0,10 0.50-1,0 2.4-3,0 0.05-0.20 0.25 0.05-020 0.05 0.
| 5556 Aluminum | [EAS556 | R5556 | 1+ 5555 025 | 0.40 0.10 0.50-1.0 |+ 47-55 | 0.05020 | 055 0.05-0.20 0.05 0.
{ 5654 Aluminum ERSG54 | T15654 5654 D b 0.05 0.0l 3.i-3.9 0.15.0.35 .20 | 0.05.0.15 0.0% o
HOTES
1. Singk valves shown are maximum perconlagos, oxcopl whora a minimum is spociliadd, o .

Berylium shall not oxcoad 0.0000 porcam, all affoys,

2
A Siicon plus iron shall not oxcood 0.95 potcont, _
D. the aluminum canlonl I3 tho ditteronce bolwoen 100,00 percant and the sum of all olher motafhc olentents prosan) ip amounls cf
0.010 porcont of moip oach, exprassod 1o the secand docimal bolore deloming o sum, and shall nol be loss tlran 49,0,
e 1

€. Vanadium confont shall bo 0.05-0.15 parcon), Zrconlum conlant shall bo 0.10-0.25 purcenl,
0. Sdicon phis lren shall nol oxcood 0.45 porcont.

O ‘ . .
@ ) . We cerlily that the iterns ANCYor maleriate fieprd ~te- .




ey A
R L
e T g
: L : : , J..W. Harris Cey
8 . Certificate of Con
S i J. V. HARRIS CO. INC. | 10930 DEERFIELD AOAD | CINCINNATY, 010 45242, erifrcale O]
%] 1" Y. L : '- ' . o L Loy
8 ) . : Date _ /0 ./~
n ' :
n Tyt . A Shiopod To® Date Shippod -+ ) - ’
o . AIRCO NEW ENGLAN] ‘ t 'quagsg SyRjems , R S Y=t
* ', 90 RESEARCIH ROAD e OndorNo. 7/l Al
; . - 700643 =l<2/y5901’909’300
HINGUAM, MA 0204) T
],Oﬂ - 1] - Fl
Walglt Sixn Alloy Mool Na, Commonts:
) 505 585 . . . Blom G 63
] N — -
é’ ' 2. - . ' _ -t .
— ' [ IS SN, L "N B S
Q e A i
m — % "-. o
H .
. T . . . I T T P
. Al o1 [AWS A510-00 , |QO-R566D . | it
| | T ASNESFASA0 [ v Qe B Fo v Mo [ Mg e 2 n . Other Eles
" . ) .o oL ; .' : Each
o . | _
% 11100 Auminum (BY}JER1100 | AY100 1100 A A _0,05-0,20 D05 r 0.10] - 0.05
fe'-é -]._mwAh:minum {CYERZ19 { 2310 2315 0,20 0,30 5.0-6.8 [ 0.20:0.40 0.02 0.10] 010020 0.05 —
_A043 Aluminum -~ 1 EA4043 | R4043 4043 ° |- d4.5-6.0 0.8 0.30 0.05 - .05 0.10 020 005 ,
710 Alumtove EN4047 ) (4047 | . a047 1.6~ 13.0 | 0.0 030, .05 ] pqg ) e Tz 7T 0,05
L5103 Alvavioun-+—[ERS 103 AS 103 |~ Giog T 40 0.40 0.10 n50-1,0 1.3-5,2 0.05-0,25" | 0,25 0.15 0.05 -
108356 Aluminum - |ENS356 nsass j 535G 0,25 0.40 . ¢.10 0.05-0,20 | . 4.5-5.5 0.05-G,20 0,10 | 0.06-0.20 - ' 0.05 '-"
N [ 5554 .0.25 0.40 D40 0.50-0,0 | 7490 0.05-0.20 025 | 0.05-0.20 0.05 |
5356 Aluminumn | TERS556 | R5556 | 1 5550 025" { 0.40 0,10 0,50-1.0 A.7-55 0.05-0,20 025 0.050.20 0.08
P e Al | ETREE H5654 5654 ] D 0,03 0O 3435 035935 |60 6050 1E Q.05 ﬂ‘
§ . - ¥ ) : " . - — -
] . .
Z NOTES: - .
+ (. Shgh values shown aro maximum porconlagos, oxcapt whora a minimum js spocilied, )
2. Bowylium shal not oxcosd 0,0000 porcpa, of afloys, ) . ) . )
W A Slicon Plus fron shall nat oxco'od 0.95 porcont, . N ,
0 0. the aluminum cantont [s the dliforenco bolwara 100,00 poroonl and (he sum of all othey motallie alemionis prosont in amounls ¢f e
o 0.010 porcant or moin oach, oxprossed 1o the socond docimal bologo delerming the sum, and shal ot bo loss than 99.0,
8 C Vamdium content shall bo 0.05-0.15 porconl, Zirconlum conlent shall bo 0.10-0.25 percen.
N D. "Sidicon plus Won shall nol exceod 0,45 porcont, ‘
8 .
ot
a

We cailily thal the llems and/or malerals lise

d abova are in nccordane
applicable purchane soreilientinne toov., . - ‘

E

8 .

[ ¢ ’
(&




MO 1':5 *36  @1:38FM NORTHERST

Alcdlec

A Partnership ol Ajcoa Weld Wira Company, Ing.
and Aluminum Technolegy Carperation

RIRGAS

P.5

AlcoTec Wire Company

2780 Aerg Park Drive
Traversa City, Mi 49888 USA

(816) 941-4111 Phone
(618) 941-3154 Fax
alestec @ traverse.com E-mall

11/13/986

Lot Number

3628834

CERTIFIED MATERIAL REPORT
Alloy Diameter Package
R5183 156 TIG Rod Box

—

P.0.# - 86330

Chemical Composition limits

Element Minimum % Maximum %
Si - g.40
Fe - 0.40 ¢
cu .- Q.10 v
Mn 0.50 1.0
Mg 4.3 5.2 :;/
cr 0.05 0.25/
Zn -— Q.23 ’/f
. Ti - 0.15

! Be -—— 0.000SF//
Other Each - 0.05
Other Total —-— 0.15
Aluminum

Remainder

alcoTee Wiee Company
report hds been inspe
amnlicahle Teanirpmen

hereby certifie
cted in accorda
ta af anecifica

all ﬁaékgéfﬁg'matEETEIS aTe in

Additional Order Reguiremenis:

s'that the mater
nce with and bee
tiaon AWS AS5.10-9

jal covered by this
n found to meet the
2 and afiy order

x % 4 mma

ijv-hu"*: VIV

V.p. - Gaaity Cantrol

compl1ant€—WTrh"CGNiG—fcg%s1&%&eaT—n—_nﬂﬂ___._,_




- Alcolec

A Partnership of Alcoa Weid Wire Campany, inc.
and Aluminum Tachnology Corparatian

CFERT I FIED

Diame e

AlcoTec Wire Company

2750 Aero Fark Drive
Traverse City, Ml 42686 USA

(616) 941-4111 Phone
(616) 941-3154 Fax

alcotec @traverse.com E-mail

r1/11/96

-

biACrIEI‘IEXI. REPORT

Packacs Lot Numbers

Latltoy

R3133 L1356

TIG Rod Box

1362884

Pow.d - 36550
: Chemizai Jompusiiion imits
Eizmaent
5i
Fe
T
LY
s
L
.‘I‘:'-
o
in
'|':
1
| — R
P Other Each
TS - trrne gy Joral

Aluminum

Minimum 3 Maximum %
- 0.40
-- i
-— LI
Q.50 )]
4.3 =)
.03 Q.23
-— 3,35
-—- .15
- O.000%
-— 0.03

R-malnde

AleoTer Wire Company nereby certifiegs that the materiail covered by this
repor: has bheen inspected in accordance with and been found to mesi the
applicabie reyuivements i specification aWs A% 10-72 and any order
requirements listed below.

All Packaging materials are in compliancgpwith CONES legislation.
addicional Order Reguiremeils:

CFerl Jm

V.P. - Qualily Cantrat




SANE vx _ L
, BOX 1220, SCRANTON PA. 18501 PH [‘.?17) 587—5191
PLANT LO'CATION' INTEF!STATE 81, WAVERLY EXIT 59

BOC GASES (AIRCOD SHIP TO: %OCESS IRSTEMS

v LISLE IL .
JS;T OMER 'puRCHAéE ORéEH NO. 702650 _-,-ﬁ./ Vseoy Sy Koo CERTIFICATE DATE: | $/0 4796
\NDVIK ORDER NO-: - 9QB81e B ' QuANTTTY: Zeo ~@
ORK 6apEﬂ:L0T NO.: SN L | TG B

8 T . oy st - .- .
P .- Lot ._‘11:._-.-_:.‘! . ﬁ£- ‘gg;.ﬁz::q. L @ e !'- & .: .o ) - _ : t ‘.,:_-:‘_,:. ':'.';!‘ e -'7'-7-'-"_;"..'; ‘-‘ ,:. e
STAIBNLESS STEEL WELDING WIRE TIPE ER 'anI}_ DIAMETER: 1/8°

Filler ffetal hnalzsis. %

3710840 015 430 1.800 . .01 .013 20.01 a.78
% ch/ip Ta IR SU " Cb/RbeTa K
050 002  .050.. .040 .. .050

The natar1a1 has not g in contact utth mercury or marcury-containing compounds.

.._-'_,.- e L
Ty gl Lot le

Hatartal not touched hy pand af ter flnal product:on process cleaning

Pl . B -
- -v"’-

Material has been nanufactured in accordanca uxth Sandvlk Steel Coupany Quality Masual
Revision 10 dated October- 1, 1335. Quality systen apptoved to IS50- 9002/&HSI!ASQC

03002-1994. .

Bengt H. Berg, Director, Quality and Metallurgy Q

15¢661193C10) o T BOG ~ o7

- =SEARCH ! D
H\NGHAM MA 0zu+3

0
!

S




JLD TO: BOC GASES (AIRCO) SHIP TO: QQCC_SSS S><S7‘ém

LISLE IL |
USTOMER PUH?HASE ORDEANO.: 20652 ~R ﬁs By FoUSCE ) cE&Eﬁc@E DATE: 10/0 4'{9@
ANDVIK ORDER NO.: 92899 : K IR, V5:97-SRNRA
JORK ORDER/LOT NO.:

RHS 3-5 9

STAIXLESS STEEL usx.nnm WIRE TYPE ER 308L fﬁiz?ﬁfﬁ}’:"i‘:z'n': 1s8°

Filler Metal Apalysis, %

)

Heat - € Si R P s Cr Ri

$437864 .013 .430 1.726  .020 . .013 19.88 9.98
Ko .Cb/uh Ta r ¢ S " Cb/Rb+Ta N
250 - .0id g8 - TTTSo "7 Less

The waterial has aot come in contact Hlth nercury or mercury-contazn:ng compounds.

"Material not teuched hy hand after f:nal productxon p:ocass cleaning.”
Material has been menufactured iz accserdance with Sandv;k Steel Company Quality Manual

Revision 10 dated Octoher 1, 1995. Quality system approved to IS0-8002/ANSI/ASQC
99002 15994, ) : ) :

Bengt H. Berg, Director, Quality and Metallurgy IFW% Boc GASES

Daniel, Damiani, Qualit}' Engineer r‘lESEARCH ROAD
LiNGHAM, MA 02043




J W HAHRIS CO,, INC, I 10930 DEERFIELD AOAD ' CINCINNATJ‘ OlllD 4.:242

Cértiﬂcale of C_émp

Oalo """’ 3

il
5
ndy

Shippod To: 6!?00555 Qc sTe'm s jt'
&0 700 /4 ’3/ 7000

', AIRCO NEW ENGLAND
90 RESEARCH ROAD

-f’L Dato Shipped ?“*’/{57" AT 'i
ot FITAIT

.
«

HINGIAM, MA 02041 ’
P.O. No PO ] ' S
ltom Waigh Sizo Adloy Hoa( Na. . Commaonls: 5- ’
1 ,l V oy ‘ .l ’ 4 g’ W
1 £, ?40 RESEARCH ROAD
3. W INGHAM MA 02043
. . ) . ] . Pa i
. Al ' AWS As10-00 , ] QQ R-56608 . . Cr n T - fean
7 ASME SFA5.10 |+ Glasa - Si Fo Cu Moo Mg o Sther Elamor
. . + ! A N N a2, .
1100 Aluminum (B} ER$100 | R1100 1100 A A gos-u.z_o 0.05 0.10 o,os -
2319 Aluminum {C)| ER2319 | R2319 2319 ' 0,20 0.30 5.8-6.4 0.20:0,40 0.02 0.10 0.10-0.20 0,05
4043 Aluminum -~ | ER4043 | R4043 4043 4.5 -6.0 0.8 0.30 0.05 0.05 0.10 020 © Q.08 ... .
7 18 Aluminum ER4047 | A4047| 4047 | 110-130] 0.8 0.30 0.15 o.10 - 0.26 0.05
} [L5103 Aluminum  |ER5103 [ ASIR3 | - 5163 .40 0.40 0.10 0.50-1,0 43-52 | 0.05-0.25 | 0.25 .15 0.05
5356 Aluminum ~ |ERSJSG | RS3S6 5356 0,25 0.40 . 0.10 0.05-0.20 { . 4.5-5,5 ! 0.05-0.20 0.10 | 0.06-0.20 - ' 0.05
5554 Nurpinum ERSSSY | ASSS4 5554 . 0,25 0.40 0.10 0.50-1,0 2.4-2.0 || 0.05-0.20 0.25 0.05-0.20 0.05
55506 Aluminum ERASSSG | R5556 1 5556 025" 0.40 Q.10 0.50-1.0 4.7-5.5 ‘, 0.05-0.20 025 0.05-0,20 0.05
5654 Aluminum ERSES4 | RSE54 5654 D D 0.05 .01 3.1-3.9 0.15-4.25 0,20 0.05-0.15 0.05
. . . ' . .
HOTES: 1
1. Sngh v:u-ms shown are maximum porconlagas, oxcapl wlmra a minimum is spoc-lmd - D
2. Dorylium shalt not oxcood 0.0008 Porcens, olf alfoys, , : . _ "
A, Sticon plus iron shall nol excded 0.95 paercant. o
0. tho aluminum contont I3 tho dilleronco bolwoan 100,00 pereant and [ho sum of all olher motallic alemonts prasonl in amounts ol AP
. 0.010 percont of mote oach, pxpressod 1o tho socond dacimal belore delerming the sum, and shall not ba loss than 99,0,
C. Vanadium contonl shall be 6,05-0.15 parcont. Zirconlum conlent shall ba 0. 10-0.25 porcanl, -
0. Sﬂmn phis lion shall nol excoed 0.45 porcont, _ ‘7 ‘._,;?F’_;?‘-'*

| At

We cerlily thai lfuc lems and/or marerials fised nbovo are in accordance
applicable purclm ¢ specificalions having passed our cclions as nok




.+ 4y (HOK) 08:33

‘ﬁhiéli WELCO CUSTSRY

(TEL: 704 739 2801 P

Py

HARRIS-WELCO |* 1051 YORK ROAD P.0. 80X }§s |- KINGS MOUNTAIN, NC 2808
SOLDREING, BRA2ING & VELDING PRODUCTS
CERTIFICMT OF coxg:.:ucs

TR -

. a=

SIHGLE VALUKS A.RI WIM UNLE33 O‘I'HRRH;SE SPSCI?IRD.

TRADEMARKS OF J.W.. JKARRISICO.; TN

e

e : EML ISSUR DATE: 04-15-96
‘?ﬂccess SySiems '
2. 719&1!55F§/§r:75ﬂﬂ9¢7C3
T P CHTHICAL CBNPOSITION LIKITS
ALLOY: 4043
SPEC 't AWS AS.10R/ER4043/AM3 41300
ASHE BPA §.10/GQ-R-665-B
SILICON 4.500 -  6.000 TITANIUM . 200
COPPEX ’ -390 MACNESTIUM . 045G
IRON * .800 ZINC 100
BERYLLIUK ' ¢ .0008 RDMAINDER ALUMINUX
OTHER - .15 s
—'ﬁ.‘"?'
- “'-

SAFETY SILV, STAY BILV, BTAY ch, SIA’E ER'ITE ﬁ BRIDGIT )LRE REGIS‘I“'HEQ w

80 RESEAR

#oos0c GASES

FﬂPQ(BfiﬂUVL,:i:E(xéfygg

CIR‘I‘IW THAT m ITEMS AND/OR
MATERXALS LISTED.-ARCGVE ARE IN
ACCORDANCE- WITH. ALL APPLICABLE

" PURCHASEY SPECIFICATIONS HAVING




T

SAN DVI K

W niake Quality hiappers. .+

SOLD TO: TRacesS SKYSTES | SHIP TO:

GUSTOMER PURCHASE ORDER NO.: 708/ & W 772V /6/S00

MATERIAL CERTIFICA"

SANDVIK STEEL COMPANY
P.0. BOX 1220, SCRANTON, PA. 18501 PH. (717) 587,5181
PLANT LOCATION: INTERSTATE 81, WAVERLY EXIT 59

AIRCO-NEW ENGLAND
HINGHAN NA

CERTIFICATE DATE: 3/20/97

QUANTITY: J &O ¢t 8 S.

SANDVIK OROER NO.:
WORK ORDER/LOT NO.: ¥ TAG:
BRUS A-5.9
STAINLESS STEEL-WELDING WIRE TYPE ER 308L DIAMETER: 1/16"
Filler HMetal Armalysis, X
» Heat c 5i Mo P S Cr Ni
§71137s .Qa? .400 1.800 .014 .012 20.02 9.85
Mo Ch/Rb Ta Ti Cu Cb/HB+Ta N
.030 .Q30 .055

-010 - , . - 002

The mterial has mot come in contact with mercury or mercury-comtainmizg compounds.

““Material not touched by hand after final production process cleaning.”

Material has heen mapufactured in accordance uith Sandvik Steel Company Quality Mamual
Revision 10 dated October 1, 1995, Quality system approved to IS0-9002/ARSI/ASQC

Q9002-1994.

Eeith M. Hottle, Manager, Quality & lMMetallurgy
Celeste Brepman, Sr. Quality Engineer

&Méwwn/f_z‘_’ _____ c_

15(66113)¢10)

NP BOC GASES

80 RESEARCH ROAD
HINGHAM, MA 02043




. : SANDVIK STEEL COMPANY

T i
We niake Quality happeit ... P.0. BOX 1220, SCRANTON, PA. 18501 PH. (717) 587-5191
; : PLANT LOCATION: INTERSTATE 81, WAVERLY EXIT 59

»

'
B

i
SOLD TO: BOC GASES CAIRCO? SHIP TO: AIRCO-NEW EXGLAND
' LISLE IL BIBGHAN NA
CUSTOMER PURCHASE CRDER NO.: 4210¢C CERTIFICATE DATE: 9/03/96
SANDVIK ORDER NO.: © 9g081e QUANTITY: PER PACEIAG NOTE
WORK ORDER/LOTNO: - 967819 ‘ TAG:
:%‘ _
. AWS A-5.9
. STAINLEYS STEEL WELDING WIRE TYPE-ER™208L .- = - DIAMETER: 3/32°

Fillaer Metal Analysis, %

o+ Heat c si Ma 13 s - cc N
ST 0846
2xsIves .013 .430 1.720  .020 .013 13.88 9,98
) M Ch/Nb Ta Ti Cu Cb/kb+Ta N
L) ' .250 .010 005 .150 055

The nmaterial has not come in cortact with mercury or meccury-containing compounds.
~— "Material sot touched by hand after final production process cleaning.”
Material has been manufactured in sccordance with Sandvik Steel Company Quality Maaual

Revigsion 10 datad October 1, 1995. Quality system approved to 130-9002/ANSI/ASQC
09002-1594.

?hacgss,, 5)6’?/’75

Beagt H. Berg, Director, Quality and Metallurgy C-'"'?QO/&)?/??V/ o5
15¢66113)(10) '
» _‘ - MF&BOC GASES
R 80 RESEARCH ROAD
L " . HINGHAM, MA 02043

O @



- L R ) — e

SANDVIK MATERIAL CERTIFICAT

SRS ocvindibasb Y SANDVIK STEEL COMPANY
P.O. BOX 1220, SCRANTON, PA. 18501 PH. {7171 587-5191
PLANTLOCAﬂON:mﬁEmﬂWTEm,WAVﬁ%YEXW§9

e muke Quality Happen=.::

SQLDTO: 50C GASES (AIRCOD SHIP TO: AIRCC-NEW ENGLAND
LISLE IL HINGHAM @A
CUSTCMER PURCHASE ORDER NO.: 46582 CERTIFICATE DATE: 4/21/%7
SANDVIK ORDER NO.: 12603 QuUANTITY: PER PARCKING HNOTE
WORK ORDER /LOT NO.: L 978457 | TAG:
aus A-5.9
STAINLESS STEEL WELDING WIRE TYPE ER 308L DIAMETER: 3/32°

Filler Metal Analysis, %

Beat C si Mn P s cr . Ni
s712978 —4elB 013 . 440 1.800 ,015 .015 19.98 5.83

Mo Cb/Nb Ta Ti Cu Cb/Nb+Ta N
e ‘—fﬁ;,{-ﬁ'? o170 | .002 .080 ~.030 .035

ﬁ‘feazss SgsTems
Fo. 700 1R /7 7410500
ShippeD H-15-77 CADERTEOSTE b0/

The material has mot come im contact with mercury or percury-containing compounds.
“Material pot touched by hand after [imal production process cleaning.”

Material has been manufactured in accordance with Sandvik Steel Company Quality Manual
Revision 10 dated October 1, 1895. Quality system approved to IS0-39002/ANSI/ASQC

09002-1394.
¥ BOC GASES
Sitiifiubendl T e S Aot AN
. &(/ A . HINGHAM, MA 02043
15¢s51195¢100 Hf &

. =P



[SENDVIK]

§  We make Quality hippent ... .

WORK ORDER/LOTNO: =" ~97047 0

L SFHPHT::{“‘

"' PROCESS SYSTEMS INTL
WESTEOTO MA =

" ... CERTIFICATE DATE: 4/29/97

QUANTITY: PER PACEING ROTE

'TAG:

AWS A-5.9

. ST&IELESS STEEL NELDIHG HIKE TYPE ER 30BL

Eeat'

:"‘i\-

503030, REV. 2)¢10) ~

" ST11375 T .007

o

SRPEE VI S «x § s B e

szllar Hatal Analys1s.'3'

. 400 1,800 .014

cb/Nb T2 Ti -

si m®

_.Keith M. Hottle, Manager, Quality & Metallurgy C.—

... CUSTOMERORIGINAL

DIAMETER: .035"

S Cr S FEE

.012 20.02 3.85

Cu Cb/Nb+Ta N

e 030 . 030 - 055

SRR MATERIAL CERTIFICAT
: ANDVIK STEEL COMPANY

*;"f P.0. BOX 1220, SCRANTON, PA. 18501 PH. (717) 587-5191
' PLANT LOCATION: INTERSTATE 81, WAVERLY EXIT 59

:Ihgamaterlglﬁha;TQQtiégﬁe in contact with mercury or mercury-contaiming compounds.

Y
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FFR 28 ’97 11:38RM NORTHEARST RIRGAS F.1
AlcoTae Wira Company

A I ! . 2750 Aero Park Drive
& 1 | [ & - Traversa City, Ml 48888 USA

{818) §414111 Phene

A Partnerstip of Alesa Weid Wire Campany, ine. (618) 841-8754 Fax
and Aluminum Technalegy Carparalion ) alesiec ©traverse.cem E-mall
01/13/97

CERTIFIED MATERIAI REPORT

Allov . Diameter Packsage Lot Numher

R§183 : .125 TIiG Rod Bex 363423

P.O,% - 93118

Chemical Composition limits

Element Minimum & Maximum %
si —-—— Q.40
Fe : -—— 0.44¢
Cu - 0.10
Mn g.50 1.0

Mg 4.3 - 5.2

Cr ¢.05 0.25
n -—— 0.253
Ti - 0.15
Be - 0.00083
Other Each - Q.05
Other Total ——- .15
Aluminum Remainder

AlcoTec Wire Company hereby certifies that the material covered by this
report has been inspected in accordance with and been found to mest the.
applicable requirements.of specification AWS A5.10-92 and any order

requirements listed Below. :

3

All Packaging mater'!,’tals are in compliance with CONEG legislation.

Additiconal Order Requirements:

s Jm

V.2, - Cualtty Control




<A6% W A3 AR W38 Sa2

Tite SPECIFICATION FOR CLEANING PROCEDURE
Attachment
LIGO COMPONENT CLEANING DATA SHEET  Project V59049
|[PROCEDURE USED:  ___V049--147 __ V0491179
whASH STaTION Of LCrig Seool
Component Serial Number
A3 Ol
2 Co

Wash CYCIE! Wiewn w P

Flowrates: 30 Gaw  Max Temp.: _/%6 - Duration: 3 wrs

Date: T-22 97

Operator: Toseen

Comxhents:

Component(s) Inspected By:
i : @Mpw Date:e 7 -2 %-?7

Quality Assurance:

Comments:

¥

[EREYLATLAT Y]

Ay

—SPECIFICATION

Re

b

Number
A V049-2-015
Page Z of

3
Z

26
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sbeg

+81-{-bbONY

¢

JagQunN

‘AdY

NOILVOI4103dS

OGOt TSHEET
MANUAL WASH STATION

' .
PART DESCRIPTION: A > 97 / SIN: O/ WORK ORDER: ¢/ &
DATE/TIME: D257 sg
OPERATOR: Toy =/ | //K/g.m v
/ hY

NOTE:REMOVE ALL TIE RODS PRIOR TO WASHING

1 FiLL D.}. WATER TANK XD-103 TO MARK.HEAT D.I. WATER USING PUMP XP-103 AND HTR.XP-102

TO 150.F. Tig25=
2 FILL POWER WASHER TANK WITH A 50% SOLUTION OF IMPRO CLEAN 1300 AND D.I. WATER.
MIX 1:1

2 APPLY SOAP SOLUTION TO ALL COMPONENT SURFACES WITH LARGE YELLOW NOZZLE IN
POWER WASHER WAND AND SIPHON TUBE IN THE POWER WASHER TANK.
4.HAND SCRUB SURFACES WITH NYLON BRUSH WHERE NEEDED.
5.REMOVE SIPHON TUBE FROM TANK AND INSTALL GREEN NOZZLE INTO WAND.
6.POWER WASH COMPONENT. ALL SURFACES SLOWLY COVERED AT LEAST TWICE.

WASH TIME =
7 POWER RINSE COMPONENT. ALL SURFACES SLOWLY COVERED AT LEAST TWICE.

RINSE TIME=
8. REMOVE EXCESS WATER WITH VACUUM OR CLEAN AIR WAND. :
9 ALLOW COMPONENT TO DRY BEFORE MOVING TO CLEAN ROOM. , DRY TIME=

/Z,(F

Done

7S MmN

1

> OmN

Y5 MIN

. ’ Ve
NOTES: e fP - om (ot ﬁf’%w‘f /éﬁfml Z?éc,f "‘”Afé:',, "
7 —

aplL

‘Aay JOOQUHTN !




abag

+81-7-6¥ONNS

jo

)

JFQUINN

/

‘AdM

NO!LVYDI14103dS

o
h

. A
GO - "SHEET
MANUAL WasH STATION

PART DESCRIPTION Yo i) S/N: e WORK ORDER: ¢/
DATE/TIME: - 202-97
OPERATOR: “LoLeey / L

- [

NOTE:REMOVE ALL TIE RODS PRIOR TO WASHING

1 FILL D.I. WATER TANK XD-103 TO MARK.HEAT D.|. WATER USING PUMP XP-103 ANDO HTR.XP-102

TO 150.F,

2 FILL POWER WASHER TANK WITHX 50% SOLUTION OF IMPRO CLEAN 1300 AND D.I. WATER.

3 APPLY SOAP SOLUTION TO ALL COMPONENT SURFACES WITH LARGE YELLOW NOZZLE IN
POWER WASHER WAND AND SIPHON TUBE IN THE POWER WASHER TANK.

4.HAND SCRUB SURFACES WITH NYLON BRUSH WHERE NEEDED.

5.REMOVE SIPHON TUBE FROM TANK AND INSTALL GREEN NOZZLE INTO WAND.
6.POWER WASH COMPONENT‘. ALL SURFACES SLOWLY COVERED AT LEAST TWICE.
7.POWER RINSE COMPONENT. ALL SURFACES SLOWLY COVERED AT LEAST TWICE.
8. REMOVE EXCESS'WATER WITH VACUUM OR CLEAN AIR WAND.

9.ALLOW COMPONENT TO DRY BEFORE MOVING TO CLEAN ROOM.

NOTES: : T .

Ti925=

MIX 1:4

WASH TIME =

RINSE TIME=

DRY TIME=

146°F

.
Lt £

15 MIN

3¢ MIN

H57 MIN

PY:17] J2QUINY) o

2nNLL

(20y s¥




Title: COMPONENT RGA TEST PROCEDURE

TITLE TEST ARTICLE PARAMETERS PUMPDOWN LOG
DATE:
TIME: )
TEST LD.: e.g. WBSC1 _1 1 Fenldz)
PSI TEST ENGINEER: é : ?él;m ~
QUALITY ASSURANCE: }
PHYSICAL DIMENSIONS
S.S. SURFACE AREA fi em”
VITON LINEAL LENGTH inches cm
VOLUME f’ liters
PUMPDOWN , TIME PRESSURE
/2L /574 hr:min 2t Torr
/> ] 25 hr:min 1. ]x (6”6 Torr
T[> & L15 hr:min 24 ~0~7 Torr
. Ien hr:min 3.1 xc 1 Torr
1230 hr:min Lqeip- ! |Tor
2z 224 hrmin_ | 4.3 x(0~ 1 | Tom
' 4o hr:min 69 x (077 Torr
1420 hr:min .S 7 Torr
2/3%0 o hemin | 21 x¢0~9 Torr
o hr:min Torr
hr:min Torr
hr:min ~Torr
hr:min Torr
hr:min Torr
hr:min Torr
hr:min Torr
hr:min Torr
hr:min | Torr
hr:min Torr
SPECIFICATION
o Number: V048-2-127_ Rev. 1
I; A

Page __ 20_ of

_ 26

——




Title: COMPONENT RGA TEST PROCEDURE

TITLE

BAKE OUT TEMPERATURE LOG
DATE:
TIME:
TEST LD.: e.g. WBSCI 1 WA |
PSI TEST ENGINEER: . E€linn
QUALITY ASSURANCE: .
BAKEOUT LOG /DATE TIME TEMPERATURE | |
1jze NEG= hr:min Srael |G
Zl27 135 s min 280 ¢
127 65 hrmin 250 ot
i 100 hr:min 2.50 L
_ 1530 hr:min 2 S0 i
2.5 22 hr:min 2505 iC
! L0565 hr:min 250 iC
|42 hr:min 135" €
230 200 hr:min 6t - |°C
' hrimin °C
hr:min °C
hr:min °C
hr:min °C
hr:min °C
hr:min °C
hr:min °C
hr:min °C
hrimin °C
hr:min °C
SPECIFICATION
Number: V04g-2-127 Rev.1
(- A

Page 21 __ of

_26




Title: COMPONENT RGA TEST PROCEDURE Iy
ITLE | OUTGASSING RATES REPORT SHEET
DATE:
TIME.:
TESTLD.: e.g. WBSC1 1 WA i
PSI TEST ENGINEER: . Clian
QUALITY ASSURANCE:
RGA NUMBER:
RGA SENSOR HEAD SERIAL # OMS
RGA ELECTRONICS UNIT SERIAL # QME
AMU 1 Leak rate Fome H Gas load Q q
' Sensitivity | with leak sensitivity
(Amp) | Torr-L/s Factor (Amp} Torr-L/s-A Torr-L/s Torr-L/s-cm?
wrt N2
H2 [59/x)0%] 4.8X10° 224 k1071
12 0.42
14 0.5
Lo 0.54
- CH4 32”0"'0 0.57
17 0.6
H20 1Bowigte 0.64
19 0.67
26 0.71
28 |31 9.5X107 V2dx 19~ ?
32 | 4e 0700 . 1.14
38 136 -
40 l4uqxpp7¥ | 9.4X10° 6,03 070
43 1.53
44 iy eyp=to 1.57
129 s, 103 | 253X107 JL300™ "
131 & A (0‘“ 2.0X10™ é,{l{ L 50-“
132 |s5arg™™ | 2.3X107 26307
134 £ yo"s 1.0X10™ ;.Qgif"“
I;é L‘TJ A "
_ SPECIFICATION
] {2 . L4Buos . '
- A = 0.3% x10" x g =&Y x [Nomper V0452127 Rev. 1
T () x £ = 3D [0 A
] A
’ A3 comrochin 3?324 ow Page __ 24  of 26
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Title: COMPONENT RGA TEST PROCEDURE

T

ITLE

OUTGASSING RATES REPORT SHEET

DATE:

TIME:

TESTI.D.: e.g. WBSC1 1

PSITEST ENGINEER:

QUALITY ASSURANCE:

RGA NUMBER:

RGA SENSOR HEAD SERIAL # QMS

RGA ELECTRONICS UNIT SERIAL # QME

AMU

1

(Amp)

Lezk rate

Torr-L/s

F:.mu
Sensitivity
Factor
wrt N2

1
with leak
(Amp)

Gas load
sensitivity
Torr-L/s-A

Torr-Lis

R
Torr-L/s-em™

24

RTITR

at

r--}n.fo’!z

A,

LYyt

21

330!

77

T4 LlO‘“

70

d.xxio0™'H

29

Mk ™

39

é‘[‘_!a’fz-

Ut paxie™

vz

2. 6 ipf2

3

B2 p*

A

y e ilo™%

54

2 %

56

2w for!*

577

KT

!

£ 50"

64

AT AT

i

bripl?

19

Lle 1'%

(&

133 %1579

h

[0‘ /o-\(
297 107"

-13
£4.5 K10

SPECIFICATION

Number: V045-2.127

A

Rev. 1

Page 25 _of _26__




RGA calculations A3.xls

AMU I Leak Rate F Iw/Leak | ensitivit Q q
(amp) (Torr-L/s) (amp)
[ Area= 1.68E+05 |
H2 | 576E-08 | 4.80E-06 | 2.76E-07 | 21.978 [ 1.26593E-06]7.51742E-12|«
[ 16 | 2.38E-10 | { 057 | - [95.5116 | 2.27318E-08] 1.34987E-13 ]/
[ 18 | 8.19E-10 | | 064 | - 101.108 | 8.28074E-08 | 4.9173E-13 |
| 28 | 530E-09 | 9.50E-07 | = | 128E-08 [ 126.667|6.71333E-07]3.98654E-12].
40 4.14E-11  9.40E-08 6.03E-10  167.379 6.92949E-09 4.1149E-14
| 44 | 1.04E-10 | | 157 | - [ 158.641 | 1.64986E-08] 9.79729E-14 [
129  5.00E-13  2.50E-08 7.63E-11  329.815 1.64908E-10 9.79262E-16
131 5.00E-13  2.00E-08 6.14E-11  328.407 1.64204E-10 9.75081E-16
132 5.00E-13  2.50E-08 7.63E-11  329.815 1.64908E-10 9.79262E-16
134  5.00E-13  1.00E-08 2.93E-11  347.222 1.73611E-10 1.03094E-15
| Other | 133E-10 | | | ] 126.667] 1.68E-08 [ 1.00E-13 |~
Component: ' A3 (sn 1&2)
Date tested: 07/30/97

Pass/Fail: Pass



Title: COMPONENT RGA TEST PROCEDURE

TITLE RGA ION SOURCE SETTINGS SHEET

DATE:

TIME:

TEST 1.D.: e.g. WBSCI 1 Wa&S .\

PSI TEST ENGINEER: |

QUALITY ASSURANCE:

RGA NUMBER:

RGA SENSOR HEAD SERIAL # QMS

RGA ELECTRONICS UNIT SERIAL # QME

Page_ 22 of

{ Tvpe CH-TRON | |IS-TYPE: HS-THOR. I
Channel 0 ENABLE ‘
Detector Amplifier RF-Polarity inverse
Type CH-TRON ey IS-Voltages (V]

SEM Velu << >> Offset ON IonRef 138
Cathode 90.0

| Mass Ion Source Focus 9.38

. /Aode SCAN-N Filament # Field Axis 5.75

| First IS-Set Extract 12
Width
Speed IS-Emission Fil.Prot. Thresh.

o [mbar]
Resolution - Emiss (mA] (' P
Dhirestald - Protect [A] 3.5 i F aiiae
SPECIFICATION
Number: V048.2-127 Rev.1
A =
v

25
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Title: COMPONENT RGA TEST PROCEDURE

TITLE RGA SCAN PARAMETER FILE SETTINGS

DATE:

TIME:

TESTLD.: e.g. WBSC1_1 WAZ .|

PSI TEST ENGINEER:

QUALITY ASSURANCE:

RGA NUMBER:

RGA SENSOR HEAD SERJAL # QMS

RGA ELECTRONICS UNIT SERIAL # QME

PARAMETER FIL_E: LIGO200.SAP PARAMETER FILE: LIG0O200.SBP

Load-Ch:00 |CH-Q":= Load-Ch:00 CH-0

State. - - | ENABLE State - - . ENABLE

Det. Type CH-TRON Det Type - CH-TRON

Mass Mode | SCAN-F Mass Mode SCAN-F

First Mass 0.00 FirstMass -~ {0.00

_ Detector
- EM Voltag_c_[ 1700 [ —I FSEM VYoltage - Tl 700 |

Mass .

Speed----c-:- | 55 Speed- - [5s

Width +:-..- {200 . Width -~ 200

Resolution + | 25 " [ Resolution 25

Threshold:™, | 1E-15

Amplifier

Amp. Mode " | AUTO | Amp.Mode - | AUTO
Amp. Range | — A_mp_ Range .| —
Range-L — Range-L - —_
Pause - Cal. 1.0 Pause - Cal. 1.0
Offset - - ON Offset -~ - ON
OUTPUT: User discretion
DISPLAY: User discretion
SPECIFICATION
L Number: V048-2-127 Rev.1
T A T

Page 23 of __26
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Title: COMPONENT RGA TEST PROCEDURE

AGE: TEST L.D. FILENAME: XCOOOCIXSAC

TITLE .

RGA COMPUTER DATA FILE LOG

DATE:

TIME:

TESTLD.: e.g WBSCI_I Wiz _ ]

PSI TEST ENGINEER: S Flian

QUALITY ASSURANCE:

RGA NUMBER:

RGA SENSOR HEAD SERIAL # QMS

RGA ELECTRONICS UNIT SERIAL # QME

- .-

1.

BARGRAPH DATA FILE NAME —
ANALOG SCANDATAFILENAME (A3 _|.54¢
OTHER DATA FILES

[,

PRINTOUT OF

LAST ANALOG SCAN BEFORE CALIBRATION

2. ANALOG SCAN WITH CALIBRATED LEAK OPEN
3. BARGRAPH PLOT |
SPECIFICATION
Nurnber., V045-2-127 Rev.1
A -

-

Page ___26__of _26__




G[DH Dssplap Sa\red Va!ues < wa3 1 sac>

E-07 -

E-08+

len Cum:nt [A]

120

1|
140

160

180

200
[amuy]

»-



_—=

™

40 &0 80 100 120 140 180 180 200
[amu]




=071 Calibrated Leak Off
Gate Vaive Closed
E-08- Verification of Air Signature in Manifold or Pump Skid
E-094
E-104 |
E-114
E-12 “ | m l “” ”l
] ' ]
l
E-134 ! ' ‘ j ‘ { l ’
T E-14 ; - : . : T T r T T T T T T T T T T T T 1
0 20 40 60 80 100 129 140 160 180 200
i | [amu]

*-
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20 Walkup Drive, Westbarough, MA 01581
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TAG #- WB3A
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Quality Plan Sign Offs.

Hyspan Metal Bellows Documentation Package.

C of C to Codes and Standards.
Material test reports for shells, heads and large flanges.
C of C for nozzles, small parts, flanges and weld wire.

Final Cleaning Certificates.

Bakeout Certificate.
Acceptance Test Data.
Final Vacuum Test Data

Non Conformance Reports. Use As Is when applicable.

As Built Drawings/Dimensions.
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QUALITY PLAN
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SPOOLS

SERIAL No. V049 -4 -B3A-0!
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WOV 23 1558

‘?5 i %/x —_ Rerenased on Dep #F O36Y%

REVLTR, BY-DATE! APPD.DATE DESCRIPTION OF CHANGE

PROCESS SYSTEMS INTERNATIONAL, INC. SPECIFICATION

PREPARED 7 APPROVED ~ DATE |Number
INITIAL
APPROVALS ““w"é,/“/% /393 g AWYT-2-173

Rev.

2

Dane 1 nf &




Title

V0492070
V049-2-071
Y049-2-072
V049-2-073
V049-2-146
V049-2-074
V049-2-014
Y049-2-015
V(49-2-019
V049-2-040
VY049-2-047
V049-2-097
V049-2-120
Vi049-2-121

¥049-2-123
V049-2-084

APPLICABLE DRAWINGS

REFER TO FABRICATION PLAN

APPLICABLE PROCEDURES

WELDING PAW P8-P8 75%Ar, 25%He
WELDING PAW P8-P8 75%Ar, 25%He PWHT
WELDING GTAW P8-P8 100%Ar PWHT
WELDING GTAW P8-P8 100%Ar

WELDING PAW P3-P8 75%He, 25%Ar

GENERAL REPAIR PROCEDURE

LEAK CHECK PLAN

CLEANING PROCEDURE

BAKEQUT PROCEDURE

STAINLESS STEEL FLANGE FORGINGS

COMPONENT SHOP CONDITIONING PLAN

SPOOLS/MODE CLEANERS/BEAM TUBE MANIFOLDS FAB

RAW MATERIAL HANDLING PROCEDURE

PROCEDURE FOR VERIFYING COMPONENT DIMENSIONAL
ACCURACY

COMPONENT PACKAGING, HANDLING AND SHIPPING

WELD DATA SHEET SPECIFICATIONS

sequnpy| -

'Aaal

SPECIFICATION

Number A VOY9-2- 173

Rey,

&




SPECIFICATION \lp,q-2- | 7.3 REV.

;’;'0\;:: Syl;:fm International, Isc. | pROJECT LTIGO IOBNO.  Y49049
up Drive ITEM Sl 3-3A 20.5"TDwith 2e.8"T0 Flaude DWGNO. \Jnug-y-133 A
" Westbacough, MA 01581-5003 s APPLICABLECODE _A SME VAL LY. PG _3 T OF &
(508) 366~ 9111 Fax (508) 870-5910 ( WHERE AP\PL'[CABLE '
ASME CODE LEGEND: D= DIMENSIONAL  PT = LIQUID PENETRANT LT = LEAK TEST X = HOLD POINT '
QUALITY PLAN V= VISIUAL MT = MAGNETIC PARTICLE  UT =ULTRASONIC V= APPROVED
RT = RADIOGRAPHY ET = EDDY CURRENT W= WITNESS R = REVIEW VR = VERIFY
QUALITY PLAN i
REVIEWED TYPE | PROCEDURE WELDING PSI AUTHORIZED | cusTOMER REMARKS
QA _ GBS, INSP. | oR | PROCEDURE | TasPection | INSPECTOR QA
Al MIN DRAWING SIGN/DATE SIGN/DATE SIGN/DATE
Uerify Koundiess |¥-D Jo49-4-(33A XIS, 1572097 f
ok Sikd Shells / ‘
Nty Locatisn o | \V-D. N, 152750 |
Nozzle (itnuts . L
o _Sheli. 2N
[ n
o (| \ 63;' j
Veofy Lit-TIP L [V-D M3, [5/2/97 N
Weldime pr T
Ne 69 VU Y e d XIS 15 b b
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(aacih Seaws h
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< FO0l Jewa-v.a3a-o SPECIFICATION _V449-2-172 REV. &

ASME CODE LEGEND:; D = DIMENSIONAL  PT = LIQUID PENETRANT LT =LEAK TEST X = HOLD POINT

QUALITY PLAN Vv = VISIUAL MT = MAGNETIC PARTICLE UT = ULTRASONIC ¥ = APPROVED
RT = RADIOGRAPHY ET= EDDY CURRENT W= WITNESS R = REVIEW VR = VERIFY

QUALITY PLAN

REVIEWED TYPE | PROCEDURE WELDING PSI AUTHORIZED | CUSTOMER REMARKS
A__ (S INSP. | or PROCEDURE | InsSPection|INSPECTOR |QA

Al LTI DRAWING SIGN/DATE SIGN/DATE SIGN/DATE

ng &,(_J( V-ollawinG -
Pre rah Nazaies: (V-D | |/099-9-834 AIYEAABLY

Len Assewb) I [ V-D GC -0t
Vecild vit- 12 Aud [ Y-D ENES
Weldine A F Flantes vt

Ta Shell

N
[ TSN
lusPect raliswinG W /A4 \ ﬁel ]
ATit- UP and Weldiwed ) :'__
Nozzles V- XM s Lsidlin

AnGlc SEiffuees Y-D N X|MS, 1/9/41
YeCorm (oS K VoY 9-2 -0l (o8 [G-sf-97

Leak (Chec K
teclotmyinal, Y-D | Wayg-2-jel O T T,

iwe nlitnal Tned
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SPECIFICATION \49-1.-(7.3

REV. 4

ASME CODE LEGEND; D = DIMENSIONAL  PT = LIQUID PENETRANT LT = LEAK TEST X = HOLD POINT
QUALITY PLAN V= VISIUAL MT = MAGNETIC PARTICLE UT=ULTRASONIC V= APPROVED
RT = RADIOGRAPHY ET = EDDY CURRENT W= WITNESS R =REVIEW VR = VERIFY
QUALITY PLAN
REVIEWED TYPE | PROCEDURE WELDING PSI AUTHORIZED | CUSTOMER REMARKS
QA (GBS INSP. | oR PROCEDURE  |.LasPeaction | INSPECTOR QA
Al A DRAWING SIGN/DATE SIGN/DATE SIGN/DATE
Cacfotw Tingl Y Vo4?-2-0f Y¥o$S |54597
Dater ok Clean,
W —pune
cKeout . UaMg-2-019 X1 GS lg-1547 [/ Py
)
6y
Ver Eatm “rivo L [ Yarg-2-047 e
veoX Checll XI|GS  |5-28-97
Shie ta LTCO vevq-2-/23 XG> |97
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S LSl EQPOR _QUALSTY - PLATE PROBNCTS
—— _I s WA TN A s
} : _ |
§ b o i #
- j . z
i R
TR SUECATTON ' ST S
PLATE NSLA RSTH §-398-93 CRD A ASIA A-338-93 SRD 8 ASTN 4-242-93 TYPE | ,
,5000 % 96,0008 sunn:n LOGZ ¥ 2400000 1N - ' 19402
;“{ ;;:aii‘ P s . avimt a4y . + -t
n”o:ni pcs-»., T e s e S 4
eH §t1gg=uﬂ 50/1.00 7 040K% § 0SOKX ST 30/%0 CU 20/40 NI ¢OXX €R 40765 NO AP CX AP1 © 02/10
MR VLD $0000 HIM TEN 70000 AIM FELONG HIN 2 IN. 21 OR 8 IH {8
1{ 2 1/8 ¢4 2 T/R TENTCA 837 SQUPR CEMTER STREE! NESa A7 83210
: wa| C| Ma | P s ~"EENIEEERELTREECEENEIERE ] ca T i ot
' 17440439 -03[ 9. 971 oza[ 0201 .333¢.33 0.1210.93].02 |.01% .036] .104
i 744013 ‘1ol 07 93| 1097| ;o13) 3a0(e 3310 10]0:321 202 | 01d] J033] .08
gt LRERL el e e |
NUMBER | | DENTITY NG, = 0 e < ‘Nz |coami S TINGE SR T 1
9134l witzaot [r1.0 | at.0 26 ar| .87
| 1440334} 9126101 [s0.0 | 74.0 % ARl .s%
{ *ai939e| 9213141 {&6.0 | 8.0 0 ARl (94
. ,039% ) .023%90) |62.0 [ 74.9 22 28| 83
nunu%‘unmm s8.9 | .0 14 AR [ai

WA

J[ .' &L
MUMT : -
. HA
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v . Jessop Steel Com pany SALES oRme-
CALIFORNIA DIVISION _ -
OF |DATE CNTER SALESMAN NO, 1NVT, [DEPT. |[TAX |GUST.ORD.OATE |REQ, DATE SALES GRRER u:.
1 0D1/720/94 442 000 02| 70] N{ 01/20/94 CS -0417&% REZRIwN-
Iiieste gﬁéTLE &M 2L CD mog;_l“;TDHEF‘ F-‘I.C"' Ur
& M % CO s _ - AALiSs .
?zgyfcamsa AVE - 4320 VANDEVER AUE |7o sirrine L ]
® 0 BOY 14072 - P NORTH COUNTY SANTA FE SPRINGS -
FARAMOUNT Ca 90723 |3 SAN DIEGO Ca $2120 [SUT SwoER N
' . : 02-395740 .
. _\;
F/4 wa
- %5/974 Va — A
mummmmmmmmmsmmnm:ummmme -
Jessoc Steal Co. USTED 9a:snmmu m:és’ CONFORM TO THE snsfngmu AND GROER nzoumsuem-s.

EWFLET | e T SR - mem

T A\ ' oRDERNG. PP3207430
J“Essop STEEL COMPANY - ey [ooomcms. 77 _

- MBMO NOL OZTa44 -

w;nmgm? P?:yhs:m 15301 m}l’s‘,‘%&%‘“"- o::t 11/08/93 N

!:111 JESSO0P STESL OF oALIF gh

. SALESMAN L4
To 14420 SOUTH HARQUARDT AVE ?/
: SANTA FE SPRINGS CA C?g
F0470 - 2wy
v AUTROAT SiGNATT ]
—mé’-—;——:d. % e
J . B=
TSOP T 304 STAINMLESS HRAP ==
.o CBELIF ASTM AL147-91 ASTM A240-91c ASTH AGé=D1 (ANNEALEDD COMPOSITION ONLY pTyray
HbﬂE SA-240-n92 MIL-S-30SP0 AMEND I COMPOSITION ONLY @0-5-7440 COND A EE
tUATVE CLM) - e
Hent 8lip Size’ Pcs  Ueight =
431073 4734 +3730 % 94.0000 %" 244.0000 3 8709 S=r
T e e
Heat c MN P s st NI R Mo co cu N =43
A310744 o=2 1.49 « 024 2012 +40 8.27 1im.27 -« 20 «20 «17 +Q39 -
Yield Tensile Red. aof Grain
Hant Gauge Strenqth Strength Elong Area Hardnass Bend Corraosian Sirs
4310734 3750 4%.0 XSI 89.5 KSI 40.1 45.8 B80-82 oK oK

MATERIAL WAS NOT WELD REPAIRED

e i M e et

Fy




K/ Vouatsm—pl-. |

'viﬂ..'it'ﬁ"fu:ﬁ'whﬁ"a’tf R R R o : C l
n
31UL5 > T304
HEAT No. SIZE & DESCRIPTION NoTEST CCORDANCE WITH THE
My A Lot Gt T T e e vesspnscoommpictur
' o |omemea 1
@ Alegneny LUdlum CPRFrOoOMATION YOUR ORDER ND. 33163 8
Jeseop Specialty Producls - CERMFIED MATERIAL | MENO O, 123374-03 REVISION
500 Green Street : TESTREPORT | oave 11/27/94
Washington, PA 15301 . |suEssAN NO, 099
Bill LOS ANBELES WAREHOUSE - ,.lf/ ,
To ALLEGHENY LUDLUM CORF D/, M
14420 SOUTH MARGUARDY AVE coxan : . o~
JESSOF T 304 9TAINLEES HRAP

ANC 830400-60 REV & ASME SA-240-A93 AMS SS513F AHS-S5134F UNS 930400
ABHE BA-312-A93 (CHEM ONLY) ASTM H276~74h (CHEM ONLY)
ASTH A240-94a ASTH A4B0-94b ASTM A242 FRACTICE E

ASTH A479-94a (chem only) ASTM A312-24h (chemn only) ASTM A249-944 (chem only)

Heat Slip Lot Ha Bize Pcs  Weight
87 7 . 77324 A 16749 +3000 1 ?46.0000 x 246,0000 1 3842 From slip 44283
874253 77286 A 16945 25000 1 96,0000 x 272,0000 1 3928 Fron slip 4%337
874253 77287 A 14945 +3000 1 94.0000 u 274,0000 1 3757 From slip 45338
Heaqt C HN P S SI NI CrR HO 0 - CU N
w 019 1.79 +029  ,0005 v46 8.20 18.2% + 24 14 + 30 + 087
Yield Tenslile Red. af .
) . Grain
Lot Nf694' ﬁ‘:9* Strength Strength Elong Area Hardness FEeng Carrori- c-}
(16945) L5000 4.3 KSI  @7.5 KSI  67.0 77,0 maz oK OK

MATERIAL WAS NOT MWELD REPAIRED
- HATERIAL 'Uo‘lﬁl FRODUCED WITHOUT KNOWN CONTACT WITH HERCURY
CASTLE METALS -LA

DATE REC'D Las=. A 78590 )
'D FROM .
REC'D FR 240

APPROVED BY




SAN DIEGO WELDERS SUPPLY:
EL CAJON VALLEY WELDERS SUPPLY

2506 Market Strest 2446 Main Street 2051 Vineyard Avenue 1180 N. Marshall Ave,
San Diego, CA 92102 Chula Vista, CA 91911 Escondido, CA 92023 & Cajon, CA 92020
(619) 238-7571 (619) 423-8911 (619) 432-0445 (618) 562-1300

FAX (619) 239-0523  FAX(619) 423-6158  FAX (619) 432-8223  FAX (619) 562-9975
ACCOUNTING AND CREDIT FAX FOR ALL LOCATIONS (619) 238-0620

- CERTIFICATIONS

COMPANY NAME: HYSPAN.INC
P.O.#: il

INVE : 74653 . _

DATE: 12-18-96 -

TYPE: 308L

SIZE: .045
WEIGHT: 60
HEATH#: 570708

TYPICAL CHEMICAT, PROPERTIES

C 0.024
5i 0.38
Mn 1.80
P 0.019
S 0.001
Cr 1972
Ni 9.63
Mo .07
Cu 0.09

"‘SPECIFICATIONS

AWS/ASME SFA 5.9, CLASS 308L

We hereby certify that the above pioduc
gpecifications.

“<a-1d — vedhbhoA |




SAN DIEGO WELDERS SUPPLY:?
EL CAJON VALLEY WELDERS SUPPLY

2506 Market Street 2446 Main Street 2051 Vineyard Avenue 1180 N. Marshall Ave.
San Diego, CA 92102 ChulaVista, CA 91911 Escondido, CA92023 & Cajon, CA 92020
(619) 239-7571 (619) 423-9911 (619) 432-0445 (618) 562-1300

FAX (619) 230-0529  FAX (619) 423-6159  FAX (619) 432-8223  FAX (B18) 562-9575
ACCOUNTING AND CREDIT FAX FOR ALL LOCATIONS (619) 239-0620

CERTIFICATIONS
COMPANY NAME: HYSPAN INC
P.O.#: 61129
INVH: 59956
DATE: 10-29-96
TYPE: 308L
SIZE: 1/16
WEIGHT: 20 -
HEATH#: ATe834
TYPICAL CHEMICAL PROPERTIES
c 0.024
Si 0.38
Mn 1.80
P 0.019
S 0.001
Cr 1972
Ni 5.63
Mo 0.07
Cu 0.05
SPECIFICATIONS

AWS/ASME SFA 5

We hereby cert
specifications

.9, CLASS 308L

ify that the above product meets the listed

San Diego Welders Supply

—a—{d ~ VEdhbho N




NOU-18 9€ P9:32 FROM:S.D. WELDERS SUPFLY 6152398529

. P.O.#:
. INVE:
G om et DATE:

e

COMPANY NAME:

SAN DIEGO WELDERS SUPPLY!
EL CAJON VALLEY WELDERS SUPPLY

2445 Main Street 1180 N. Marshal Ave.
SanDiago, CA 92122 Chuis Vs, CA91G11 - Escondido, CA G2020 -~ @ Cajon, CA 92020

619} 239-7571 (615) #23-8811 (619) 432-0445 . (619) 362-1300
{619) 239-0529  FAX (E19) 4235158  FAX [619) 4328223 ~  FAX {§18) 562-9975

ACCDU NTING AND CHEDIT FAX FGFI ALL LOCA'HONS (619) 239-0520 T

2506 Marxat Strest 2057 Vineyard Avenua

-irr‘- R oI N

CERTIFICATIONS
HYSP-AN INC D P iad '-::J:I.T L Rt Lit il

7 64187 e

11-1-95.,h.,,f4; e Tl

30811 ' '_ RS _':::.-l LA
3{32

TYPE:

e SIZE H L ora. gl 2_" F e 2 - P L S | - o
‘: K WEIGI{‘T : ST 20 e g A L 5 Tl pATC T
¥op HEAT# : ' e 9?6..8-34‘:‘- Dt en e R ..: T T 'ﬂ . a

" Mo

SQECIFICATIONS ’ . _ S e _ R . B, _:‘7_,_‘;__: _-_: ‘_“-_'_‘ . .__?' '
AWS/ASME SFA 5.9, cmss ear T T T
We herxeby certify that the above product meets the llsted 7_.}:1_ '

spec1f1catlons

San Dlego wglders Supply

—0 - Id. ¥EghbhON




MASS SPECTROMETER TEST REPORT

CUSTOMER.: Process Systems .Intermatiomal, Inc.

Sales Order No.: 70804 Item: 2.0 Drawing No.: 5:5/5’(, .

ﬂEquipment:DuPont 120 SsA Leak Standard. Sn. 1051

Test Procedure per ASTM E-498 Test Area: Bellows and weld ends
PST Part No.: VoHG 4A3AL

H Sn. Leak Rate - Std. ecm® /s. Time Date Inspector
ooz | X109 Z-5-97 “42/%

The above referenced expansion joint has passed the mass spectrometer leak
test to the regquired sensitivity.

Matarial HT§
Ballows _Taggad weld end Untagged weld end

Aoz M ¥E3) :

) A%
Level II Date_ 72 - S-¢7 SQ‘ )




P Y TE Tl INC.

20 Walkup Drive, Westbarough, MA 01581

cavrornia nsrrut oF TEcemoroay -~ LIGO PROJECT

MASSACHUSETTS INSTITUTE OF TECHNOLOGY
CERTIFICATE OF CONFORMANCE

CUSTOMER: The LIGO Project
California Institute of Technology
Miail Stop 18-34 '
Pasadena, CA 91125

DATE: 10/27/97

CONTRACT ORDER NUMBER: PC 175730

PSI JOB NUMBER: V59049

DRAWING NUMBER(S): V049 4 B3

TAG NUMBER: WB3A

SERIAL NUMBER: 01

ITEM: Refer to attached Material Tracer Record

APPLICABLE SPECIFICATION(S): SA-240
A-325
SA-194 2H
SA-193 B7

PSI certifies that the items furnished in this shipment have been manufactured from the materials and
in accordance with the process test and acceptance criteria requirements specified within the
drawing(s) and/or specification(s) listed above. All inspection records and test results are on file with
PSI and are available for examination,

o7

Gene Senecal
Quality Assurance Engineer

FAHVLIGO\CORRESPOVSENECAL:COC-FORM



Material Tracer Record

Part Number WB3A S/N 01

Page 2

Item |Qty (U/M| Part code Description CofC MIC#
# CMTR
1| 1iEA |V0494057 31.06 ID X 68-1/4 OD FLANGE GROOVED A 730
2] 1|EA [V0494056 31.06 ID X 68-1/4 OD FLANGE FLAT AT17
FACED
3] 1|EA |V0494B3AP3A| SHELL SST304/304L SA240 30.51D X .25 CofC
4]  3[EA [V0494B3AP4 | SHELL SST304/304L SA24030.5 1D X .25 CofC
1|[EA [V049M022 O'RING VITON A500 BAKED .275 NOM X CofC
200-5/8 LG VULCANIZED
8/ 1EA [V049M023 O'RING VITON A500 BAKED .275 NOM X CofC
191-1/4 LG VULCANIZED
o] 2|EA |V049M308 3 | FLANGE SST304L COFC HALF NIPPLE CofC
16-1/2 ODX 14 OD TUBE X.250 WT 5 LG
NON ROT. .390 DIA THRU 36 HOLES EQ.
SP. ON A 15.310 DIAB.C.
10| 2|EA |202666 3 FLANGE SST304L COFC CONFLAT CofC
BLANK 16-1/2 OD NON ROT. .390 DIA
THRU 36 HOLES EQ. SP. ON A 15.310
DIAB.C.
12| 60|EA |202678 3 BOLT STL SA193 B7 COFC HEX HD 7/8-9 CofC
UNC X 4 LG ZINC PLATED .0002 MIN
THK.CLEAR CHROMATE PROCESS
13] 60|EA |202679 3 NUT STL SA194 2H COFC HEX HD 7/8-9 CofC
UNC ZINC PLATED .0002 MIN THK
CLEAR CHROMATE PROCESS
14| 150|EA |202581 3 WASHER STL ASTM F436 COFC 1-3/4 CofC
ODX15/16 IDX1/4 THK ELECTROLESS
NICKEL PLATED

96:REB:V049-PL-201




Material Tracer Record

Part Number WB3A S/N 01

Page 3

15] 1|EA IVO494B3AP1 | BELLOWS ASSY 30.5ID MAKE FROM HYSPAN DOC
V049M157 1 PER SPEC V049-2-017 & 853156
DWG V049-4-B3A /N 002

17| 2/EA [V0494B3AP17 | SUPPORT ASSEMBLY DWG SIZE: D CofC

18] 2|EA |V0494B3AP18 | SUPPORT ASSEMBLY DWG SIZE:; D CofC

19] 4|EA [V049M8151 | STIFFENING RING SST304 CMTR MAKE CofC
FROM 2X2X1/4 ANGLE ROLLED TO 31.06
ID LEG IN ONE PIECE WITH NO WELD.

20| 2|EA [V049M820 1 | STIFFENING RING SST304 CMTR MAKE CofC
FROM 3X3X1/4 ANGLE ROLLED TO 31.06
ID LEG IN ONE PIECE WITH NO WELD.

211 1|EA |V0O49M821 1 | STIFFENING RING SST304 CMTR MAKE CofC
FROM 3X3X3/8 ANGLE ROLLED TO 31.06
ID LEG IN ONE PIECE WITH NO WELD.

22| 4FT |(V049MB8523 |BAR SST304 COFC FLAT 3/8 X4 CofC

28] 12|EA |[V049M753 3 |BOLT STL A325 HEX HD 5/8-11 UNCX3- CofC
1/2 LG ELECTROLESS NICKEL PLATED

29 18|EA |V049M7553 | NUT STL A194 2H HEX CofC 5/8-11 UNC CofC
ELECTROLESS NICKEL PLATED

30| 18|EA |V0O4OM773 3 | WASHER STL F436 COFC LOCK 5/8 CofC
ELECTROLESS NICKEL PLATED

31| 2|EA [2026703 GASKET COP OFHC COFC CONFLAT CofC
16-1/2 OD FLANGE MATERIAL7

32| 72lEA |V049M780 BOLT SST 18-8 HEX HD 3/8 -16 X3 LG CofC

33| 6|EA [VO49M7503 |BOLT STL A325 HEX HD 5/8-11 UNC X 5- CofC
1/2 LG ELECTROLESS NICKEL PLATED

37| 1|EA |V049M314 3 | FLANGE SST304L COFC HALF NIPPLE CofC

CONFLAT NON ROT. 4-1/2 ODX2-1/2 OD
TUBEX.065WT 3-1/8 OVERALL HEIGHT
332 DIA THRU 8 HOLES EQ. SP. ON A
5.128 DIA B.C.

96:REB:V049-PL-201
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Part Number WB3A S/N 01

Material Tracer Record

38| 1|EA |202557 3 FLANGE SST304L COFC CONFLAT 4-1/2 CofC
OD BLANK NCON ROT. .332 DIA THRU
HOLES 8 PLACES EQ. SP. ON A 3.628
DIA. B.C.
39 1/EA (202558 3 GASKET COP OFHC COFC CONFLAT 4- CofC
1/2 OD FLANGE MATERIAL
40| 8|EA |V04SM776 BOLT SST 18-8 HEX HD 5/16-18 X 2-1/4 CofC
LG
41| 36jEA |V049M783 NUT SILICON BRZ HEX 3/8 -16 CofC
42! 72/EA |[V049M786 WASHER SST 18-8 FLAT 3/8 CofC
43| 8|EA [V049M782 NUT SILICON BRZ HEX 5/16 -18 CofC
44; 16|EA |V049MT785 WASHER SST 18-8 FLAT 5/16 CofC
500 1/EA |DV0494B3A | DWG SPOOL B-3A 30.50 ID X60.50 iD CofC

MODE CLEANER TUBE

96:REB:V(49-PL-201




PSI MIC NO. AT17

(L ECPRU TR TAL S A IV s
Phroduceus of Stamthu Sleell
Phiskes (Mboys ond Tiloniiin

THOANDALE, PA. 1R37V2

DATE! 19-Ser-96 GOC: 90473
TEST CERTIFICATE

Xkxx SOLD TO! XXXX¥ *#xxx SHIF TO: %¥kx

PROCESS SYSTEMS INTERNATI

20 WALKUF DRIVE # 61’[)‘4 PROCESS SYSTEMS INT'L
'Jf (o 20 WALKUP DRIVE

WESTBOROUGH MA 01581 WESTHOROUGH MA 01581

CUSTOMER ORDER # CUSTDMER MARK #

555359

e T T I I TS s e e aatetss RS edts S22 S22 PS8R 2 2L SRR 2Rl Rl Rl ety

J04L BB HOT ROLLEDs ANNEALED» DESCALED

UNS 530403/UNS S$304005 TYPE 304L/304 FLATE : .

ASTH A240-9%a; ASHME SAZ40, ASME BRPV CODE SECTION IT, 1995 EDITION,

1995 ADMENDA; GENERAL REQUIREMENTS TO ASTM/ASME A/SA480.,
*********#***¥#**¥t*********#*******************************#*#******t********

Ing/ DESERIETION——"TARRIT2UTT0Y
. TS — 8.8 B IR t—r S 58

It is herebw certified that all items furnished in this shirment are

in full romerliance with the rurchase order and specification requirements.
It is further certified that the test rerortis rerresant the actual
attributes of the items furnished and are in full conformance with

2ll applicable srecifications and order realirements.

Melter’s Ladle Arnalusis sttached.

Materiszls rroduced under this order have net come into contact with
Mercury or its compournds within G.0. Carlsons Inc,. Tacilities.

Knowingly and willfully falsifwind or concealindg 3 material fact on
this farm or making false or fictitious or fraudulent entries an
this form could constitute s felong punishable under federal statutes.

No Weldind Performed

EXKKKKKRERRRKKKKKRRRRXKXX L A DL E ANALYS SIS *t***##*******#?**l*#*]*
8 N

HEAT! C j MN f P SI J CR NI
4C104 0.026 1.690 0.027 0.004 0.520Y 18,310 9.170 0.038
66197 0,022+ 1,450 0.027 0.017 0,260 18.210 8.470 0.054
Satisfactory to supply lite gage for Item 25, Heat 6C104-5A per letter .
and fax dated 8/30/96. v~
Dimensional reports attached. twhi‘lliamc Clack f/'/ ré

Seansor Quality Enginess
G. O. Carlson, Inc.

..I BEREBY CERTIFY THE ABOVE FIGURES ARE CORRECT AS CONTAINED IN RECORDS OF THIS CORPORATION.
PROCESS SYSTEMS INTL., INC.

Reviewed this report and it com liel
with(SA/SB-_R2%D Gnigg%ﬁ
9§ Edition denda

Bvﬁ;ﬂéz@l" Date@-27>-7

FAGE ¥ 14




Arrt

GIOICARLS O F2
Phoduceus of Stoindbu Slaat. C
Picket (W0 and Titanion, [

THRORNDALE, PA. 19372

DATE? 19-8Ser-94 GOC: 90472

TEST CERTIFICATE

X¥kx% SOLD TO: ¥k*x xkk¥ SHIP TO: X%¥x
PROCESS SYSTEMS INTERNATI
20 WALKUFP DRIVE PROCESS SYSTEMS INT'L
20 WALKUP DRIVE
WESTEOROUGH Ma 013581 WESTBROROUGH MA 01381
CUSTOMER ORIDER # CUSTOMER HARK #
33935379
IR R AR R KRR IR KRR KRR KRR RO AR KA R KR KKK R KRRk Kk Rk X
304L BER HOT ROLLEDy ANNEALED: DESCALED '

UNS S30403/UNS S3040035 TYPE 304L/304 FLATE

ASTM A240-73z3 ASME SA240. ASME BEPV CODE SECTION I, 1995 EDITION,

1995 ADUENDAF GENERAL RERUIREMEMTS TO ASTM/ASME A/S5SA480,

FREXERRIKR KRR RN R R RERNER R KRR REER O KRR AR AR R R Rk Kk

ITEH DESCRIFPTICH M . T P
{ 1 v Tt ety T

The above material has been
and found to conform to the

It is hereby rertified that
in full comrliance with the

visually znd dimensionally inspected
abaove refeorerced srecificstions.

#ll items furnished in this shirment are
rurchase order and srpecification reauirements.

It is further certified that the test rerorts rerresent the asctual
attributes of the items furnished and are in full conformsnce with
all aerlicable srecifications and order reauirements.

Melter’s Ladle Analysis sttached,

Materizls rroduced wnder this order have not come into contact with
Mercury or its comrounds within 5.0, Carlsony Inc. facilities,

Knowingly and willfully falsifwindg por conceslind 3 material fact on
this form or making false or fictitious or fraudulent entries on

"this fTorm could constitute 2 felonu eunishable under federal statutes,

No Weldind ferformed

DESCRIPYION
: 1.25 % 30.8B ID =«

Oty Hezt-S5lab

MARK: SSaGS9¢PT.V049HM234-1
48.50 0D

Tezt Yield-.2% Tensile Elond-2in
Uir FSI FSI X

320 6C104—3£€ TT 3‘?‘(;6 Béy 57.8

PAGE % 4




GIOICA'RIL'S O §

Fhoducs of Slainu Shee. C 130
mem | A
THORNDALE, PA. 19372
DATE: 19-Ser-96 - 6OC: 90473

TEST CERTIFICATE

XXX SOLD TO: X¥xx XXkx SHIP TO! Kxx%

PROCESS SYSTEHS INTERNATI

20 WALKUP DRIVE PROCESS SYSTEMS INTL

20 WALKUP DRIVE

WESTBOROUGH MA 01581 MESTBOROUGH MA 01581

CUSTOMER ORDER # CUSTOMER MARK &

555559
REERXI KRR KA LR RRRKREEXEEAKKRKE KRR RLREERE KRR ERERRERRAXE LKLk R
304L BB HOT ROLLEDs ANNEALED, DESCALED

UNS S30403/UNS S30400F TYFE 304L/304 PLATE
ASTM AZRA0-95a7 ASME SA240, &4SME BYFV CODE SECTION ITs 1995 EDITION,
1995 ADDENDA; GEMERAL REGUIREMENTS TO ASTM/ASME A/SA480,
KRR R RO R R KRR R R R XK AE XL RN RR AR KRR KRR R R KK

ITEM DESCRIFPTION MARK! SES559/FPT.V049M257-1
7 1.25 = 44.9 ID x 6B.5 DD

1t is herebuy certified that all items furnished in this shirment are

in full caompliance with the purchase order and serecification reauirements.
It is further certified that the test rerorts rerresent the actual
sttributes of the items furnished and are in full caonformance with

all spplicable srecifications and order readirements.

Melter’s Ladle Analusis attached.

Materials produced under this order have not come into comtact with
Mercury or its compounds within G.D. Carlsans Inec. facilities..

Knowingly and willfully falsifuing or concealing 2 material fact on
this form or making false or fictitious or fraudulent entries on
this form could constitute a felonu punishable under federal statutes.

No Helding Perfaormed

ITE DESCRIPTION MARK: 555559/PT(.V049M258-1
(8) 1.63 » 30.8 ID x 68,5 0D
Gty Heat-S5lab
Test Yield-.2% Tensile Elond-2in
Dir PSI psI %
320 2 4C104-2A T 37358 85577 62,18

320 @ T 380407 8624507 42,657

Rock
B
4C104-24 84

PAGE # 9




RREFLD: Lt S

SR R

Poducas of Sontiu Saet
Ppivkat O and Tohaniun,
THORNDALE, FaA, 19372

DATE! 19-Sepr-94é

TEST

AKX SOLD TO: s¥xx

PROCESS SYSTEMS INTERNATI
20 WALXUP DRIVE

WESTBOROUGH Ma 01581

CUSTOMER ORDER #
555559

B -2

GIOICARILS OV F#

P51y ann
73°
LadiF PTEY (4
GOC: 90473

CERTIFICATE

XXkk SHIP TO: sx3x

PROCESS SYSTEMS INT-L
20 WALKUP DRIVE
WESTBOROUGH MA 01581

CUSTOMER MARK #

xxx ******t#t#t#l**#***************t**tt**tt*******!#Kt****l*****t*ttllttttttt

304
NS S30403/UNS 530400; TYPE 304L/304 PLATE
STH A240-95a3¢ ASME S5A240,

BB  HOT ROLLEDs ANNEALED, DESCALED
ASHE BYPV CODE SECTION II,

1995 EDITION,

995 ADDENDA} GENERAL REQUIREMENTS TO ASTM/ASNE A/S5A480,
X% t***tt#tt********#******************X***#*tt*******X#***l******Xt***!ttltt

DESCRIPTION

7 1.25 x 44,9 ID x 48.5 0D

sttributes of the items Purnighed
rrlicable srecifications and

- Meltdr’s Ladle Analusis attached,

MARK? S5S559/FT.V049M257~1

hereby certified that a1l items furnished in this shirmant are

1l compliance with the PUrchase order 3nd seecification reguirements.
further certified that the test rerorts rerresent the sectusal

and arg in full conformance with

order reauirements.

Matenials produyced under this order have not

come into contact with

Mercury or itg camroynds within

Knowihgly and Willfully Palsifui
this rurm oar making false or fic
this Yorm could constitute a fel

No Welding Performed

ITE DESCRIPTICON
1483 % 30.8 ID x 48
Oty Heat=-Slab

Test

Dir

320 2 4C104-2A TT

326 |(B gC104-38> TT
Rock

B

4C104-24 84

G.0, Carlsons Inc. facilities,

ng or concealing 3 material fact en
titious or fraudulent entries on
004 punishable under federsl statutes,

MARK: S555559/PT.v049M258~1

+5 0D
Yield-,2% Tensile Elonsg-21in
P31 PsI r 4
37338 85577 42,18
38040 862457 43,45

PAGE & ¢







'-‘M*ﬁé‘ﬁméﬁc

_44"#\ —”5'1‘, 1

| '-‘SSANb\iiic;éﬁEL-:caMPAN_y s

W - P.0. BOX 1220, SCRANTON, PA. 18501 PH. (717) 5875191
| 'PLANT LOCATION: iNTERSTATE 81, WAVERLY EXIT 59
o | | 70065-R /77’7’/6‘5/6'06
LD TO: BOC GASES (AIRCQ) SHIP TO: ﬂQ(Xfﬁ,gg SIS/EMS
LISLE IL
ISTOMER PURCHASE ORDER NO.. .- - - cmnagm DATE: 10/04/96
- - .'- 4'!}
NOVIK ORDER NO- 92899 , _.-.-_;cu v t &0 L3S
JRK ongi,aéw_.or NO.: T v TAG: &
& AWS A-5.9
_srn:nsss STEEL nELnus SPLRES nm-:-;sa 308L © _.__
Filler Metal RAnalysis, X% _
Beat .S 713954 ¢ si Mn P 5 G Cr Ni
.013 .430 1.726  .020 013 © 19.88  9.98
) Ch/Rb Ta Tt Cu Cb/Rb+Ta N

.250 .010 - .005 150 .055

M-_________ A " G et
Material has heen wmaufactured in accordanco u:th Sandv:k Steel Company Quality Manual
Revision 10 dated October 1, 1595. Quality syston approvad to ISO-QUOZ/AHSI/ASQC
7Q9002-19'34 .

Bengt H. Berg, Director, Quality and Hbtallurgy

Daniel,Damiani Quahty Engineer
o

e ol . o ol A o -

- --€661133¢10) L




NDVIK"’""""”"' S .. MATERIAL CERTIFICATE-,
W - SANDVIK STEEL COMPANY .

P.Q. BOX 1220, SCRANTON, PA. 18501 PH. {717} 587-5191
PLANT LOCATION: INTERSTATE 81, WAVERLY EXIT 59 |

make (uality fiapper:2us:!

7 éOé5'F2/ T8

DTO:  BOC GASES CAIRCO) SHIP TO: q:)\pc’g&g STE
LISLE IL ' / SA ms3
TOMER PURCHASE ORDER NO.: , CERTIFICATE DATE: ¢#Z5¢ °
IVIK ORDER NO: 16249 auanmity: /L &OLE. -
K ORDER /LOT NO.: . . ' TAG:
- —
-
I . AUS A-5.9
STAINLESS STEEL m-:wmu WIRE TTPE ER 308L - . DIAMETER: 3/32°

filler Metal analys1s. %

teat S4H/4070% ¢ Si M - P s L Ni
: .021 .470 1.800 .014 .013 20.00 9.68
Mo tCb/Nb Ta . Ti Cu Ch/Nb+Ta
i .020 .002 .040 .03

i

T

‘he naterial has not come ln contact mitk nercury or nercury-containlng compoiads.

-----

'Héterlal aot touched by hand after final productzon process cleaﬁTﬁ%’ - - .t;:
hteria;ﬁhas been mapufactured in accordance with Sandvik Steel Company Quality Manual. =

‘avision. 10 dated October 1, 1995. Quality system approved to IS0-S002/ANSI/ASQC
19002-1994. . '

R

IIIBOC GASES |

c o 80 RESEARCH ROAD
eit.h_lf.:—"nﬂattle. Manager, Qualiiy"t Metallurgy HING’W MAO2043
elesﬁb‘aycnnan. Sc. Qualiiy Engineer : ,

o N8y Brervean (00

. S(661133C1Q) 79 = 7

.

CUSTOMER ORIGINAL L%




. ‘ . - [

.SAND*;,';:: I MATERIAL CERTIF!CA

SAMNDVIK STEEL CON 2ANY
P.O. BOX "2~ SCRANTON. PA.18501 £ (717)587.5191

A e WWW e .

b e 1 Iqu_.ﬂ-.' 2—'. Ty

PLANT .-« TION: INTERSTATE 81, W< . ERLY EXIT 59
SOLD TQ: BOC GASEsS (AIRCDJ - ShiP 7o AIRCUO-HEW ENGLAND
LISLE IL _

HINGHAM 1A

CUSTOMER PURCHASE QRDER NC ; 47910 TERTIECATE DATS 7 /14797

SANDVIK QRDEA NO.: _ 16249 JUANTITY: PER PACKING MNOTE
WORK ORDER, LOT NO.: - 980309 A
‘;
AHS & < 3

STAINLESS STEEL WELOING WIRS TYPE ER 308l DIAMETER: 1/1&"

Filler fetal Analysis, %
- Heat.: . .. € Si Mn o s . Ni
‘?—_5“7?.-' - "' "':“‘ . i " . > . . ' o

5713033 013 - ..380 1800 015 .013 5  20.06  9.84

RS

im -Cb/Nb Ta n Cu Cb/Rb+Ta N

L2100 Ly i s m L T O 0301 S e
iizﬁsfﬂ?ﬁ3@?;gr FERERE TR D e ﬁaﬁ?.s 3,,,,. )

—

P

2 Tha naterial has not coms in contact uith uercury Or mercuyry- contalnlng compounds
q&.’.&hﬂ-—-ﬁ YT T S e

2 T Ty AT T LNTeeRc nET. T
i3 ”Hhtarial aot tauchad hr ‘hand after fina! production process cleaaing.” - I B

-

nhterlal has been manufaciured in accordance with Sandvik Steel Company Quality Manual
?anavzslon 10 datod Octnbor 1, 1995

Quallty gystem gpproved to ISO-SDO2/AHSIIISQC i
93002-1354. S e . a;

\ﬁéku;jfiii':fu . PR '¥;_/'é;k<:7 éi;ZEBEE§ “f': 'T"‘“*‘"\r-é?;

' Keith M. Hottle, Mamager, Quality & Mstallurgy

Coleste Brennam, Sr. Quality Engineer - ) :;:::ijﬂaj '3(?‘//A77;;*54L£>£5Q:k:23

* et - -
w2 ".".g':"._ —— - _.a-as_q{ ———— . o P i St | it —— e e A -

CUSTOMER ORIGINAL




T S PN

Jé{;_‘%BOC G;._‘_‘_‘{, RS s

b ) -
L " N &
--%? ht;aéESEARCH, ROAD ~ o 5
: S
HAM; MA 02043 ﬁ \ X-J l( J>//§ -0 KC]BG.O%
PURCHASER . INSPECTION CERTIFICATE CERTIFICATE ND.: A 017 - i
PO 700Y0 R/ 7 744401500 | &
< : FLUX GORED WIRE ‘- « DATE OF ISSUE : 1007.01.28
TRADR DESIGRATION DIKENS ION We.N0. /. APPLICABLE SPECTRICATION AND CLASSTFICATION o
| (w) C@‘}\ - 4
" AWS AB. 22 E308LTO-1 &
—DW—=3-08L o g Be&MIOBS - ASME SFA-5, 22 E308LT—=] B
: CHEMICAL COMPOSITION (92)
BLEMENTS C ST [ . P S ] Ri CR ) RE N N FS | FRY
URIT: PN UHET: FH]
DEPOSITED HETAL | 0.034] 0.3¢ | 1.22 | 0.026 | 0.008 | 0.05 | 9.73 | 18.01| o.11 0.01 | 0.041{ 6.0 | 6.3 | 8.0
» ELENBNTS - ; i
f\
‘ TEWSILE TEST OF DBPOSITED NETAL B TMPACT TRST OF DEPOSITED WETAL ; IARDHESS TRST
: TEST ABSORBED BNERGY VICKEBRS RARDHESS —
YIELD POINT |YIELD STREHGTH  |§'TENSILE STRENGTH | RLONGATION | TRYP. n , (A¥G.) q
: AT 0.2% OFFSET {» : AVG. , ]
- N /an® - N /o2 [ 584 N /oa? - J _ -
~  kef/mn? ~ kgf/am? |5 50.8 kgf/wn? 52 9% - T —~ kefin
. VELDING CORDITIONS . -
TYPE OF CURRENT v[ SHIELDING GAS | POSTVELD HBAT TREATMBNT | FS = RBRRITE (SCHABRFLER DIAGR,
DCEP ' 002 ' .| FH = PRRRYTE(DELONG DIAGRAH)
AMPERAGE I : FiV= FERRITE (VRC)
.10 A : :
ARC YOLTAGE T - CTx - h
%V
VB HEREBY CERTIFY THAT THE TEST RESULTS OF THE ABOVE < 'KOBE STEEL, LTD. .
VELDING HATERIAL ARE AS DESCRIBRD HERGIR AND SATISFY VELDING DIV, FUJISAWA PLANT B
: THE RBOUIREHENTS OF THE APPLICABLE SPECIFICATION. - ' .
) Q CHIEP INSPRCTOR —@ ~ ,




U
o F#FBOC GASES ) 1
g P , e, OBED R
g PORESEARCH HUAU _ " . s
flﬁg@ﬁAM MA 02043?a _ INSPECTION EERTIFICATE _ CRRTIFICATE Y0,: 4 002 .*7 % =
“70040-R /7 PHIOISCD. - ' o 8
W FLUX CORED WIRE DATE OF fSSUE : 1097,01.01 .
i ’ . . m
e TRAOE, DES JGHATION ~ DLENSTON | HFG. 0. APPLICABLE spﬁcmcmon A0 CLASSIFICATION v
- (RO B .. @ v 51 1] % { EY M
— C H I - ~
= DPW—308L T 0.9 BBM1015\‘/ ASME SPA~5. 22 E308LT—1 w
e B ' CHEHICA coHPOSITION  (%6) e
= ELEMERTS C | ST, | W T S i T e S a1 Rt T A LA 1.J, /i R RO
o, T R A | ] : UHETE R nmﬁ# .
B DEPOSITED METAL | 0.026 | 043 | 1.10 | o.022 o.0t2| 0.04 | H2.75/ 22.56] 0.04 0.02 ] 0.017{ 5.0 | 8.2 | 12,0
— ELENRITS . . - . ) *
ar - : y -
~TENSIIE TEST OF DEPOSITED HETAL T TIBACT TEST OF OEPUSITEDSHETAY .- © |- - - KARKDBRESS TEST .
| B opisT MBSORBED EMERGY J~ . |  VICKERS IARDHESS '
© yIELD POMIT | YIELD STREKGTR o | TENSTLE STREHGTH | ELOWGATIGH § TEWP. I S (as) =
. AT 0.2% OFFSET : AT . : . &
Z Niami| - — N /mx? 540 N /m? | ) = J F - £
~ kef/m? —  kef/na® 55.1 kef/m?| 40 % || — €  — kefm b1 =
L VELDING CONDITIONS 3 T Iy
|TVPE GF CURREHNY |, ?1* SkIELOTNG oS | - L - | POSTUBLD NEAT TREATHENT [ FS = FERRITE (SOAEPFLER DIAGRAK) '
C o ewt b DERP I o | Pl = PERRITE (DELONG DIAGRAW 4
= NIPERAGE g e B o P PRI OREY - L b
= L e | o - E : ; o |
- Yoy R O DR -vx . —if :,
=2 T s d o8 kv o lf: e 4 : S ', _ E’
= g b S i
o ua HEREBY mtm TUAT THE TEST KESULTS OF TUE ABWE ‘ & KOBE. STWEEL./LTD.
= .|..,  VELDING HATERIAL IRE ‘DESCRIBED NERETH AUD SATISFY . L  VEDING DNV, F '
e it THE REQUIRENENTS OF THE APPLICABLE. SPECTFICATION. S RPETI o - 2
“% 1 % g - .. CHIEF IHSPECTOR : 13
cf;‘-_br‘ i i.-“:’!!.‘-‘."'- L C L ’ o :
BT L YA R A S v T s R v
o & IR '




:AN DVI K

e - LN _

MATERIAL CERTIFICA'

SANDVIK STEEL COMPANY

P.0. BOX 1220, SCRANTON, PA. 185071 PH. (717) 587-5191

PLANT LOCATISN: INTERSTATE 81, WAVERLY EXIT 59

LD TO: BOC GASES C(AIRCQ) SHIPTO:
LISLE IL
USTOMER PURCHASE ORDER NQ.: - CERTIFICATE DATE: 4/21/97
.sANDWKoéDEHNc.: 12603 -QUANTITY: PER PACKING NCOTE
NORK OROER/LOT NO.: TAG:
ANS A-5.9
STRIHLESS STEEL . UELDIHG HIRE TYPE ER BDBL DIAMETER: 3!32f
v LT -, : o S
Filler Metal Analysxs..i
Heat §7/2%87/4 ¢ Si Mo P S Cr Ni
013 -440 1.800 .015 .015 19.96 9.63
e Mo Cb/Nb Ta Ti Cﬁ Ch/Nb+Ta N
. .070 .002 .080 .030 .035

The matecial has not come iz contact with mercury or mercury-containming compounds.

“"Material not touched by hand after figal production process cleaning.”

""Material has been manufactured in accordance with Sandvik Steel Company Quality Mapual

Revision 10 dated October 1, 1395,

09002-1994.

Keith M. Bottle, Manager,
Quality Engineer

Caleste Brennan, Sr.

15(56119)(10)

-

Quality & Metallurgy

[P

Quality system approved to IS0-S002/ANSI/ASQC

I/ BOC GASES

80 RESEARCH ROAD
HINGHAM MA 02043

IROC’-&SS‘ S¥STEmS
/120 1GBs 348, Sba
LOYO-R / 77%/0/Sco

. ©

~



30LD TO: BOC GASES CAIRCO)Y . ° © SHIPTO: AIRCO-NEW ENGLAND
S LISLE ‘IL | : HINGHAN nma
CUSTOMER PURCHASE ORDER NO.: - h | ceimce]s DATE: 10/04/36
smowkldnosawo.; 92899 o . é@“r’fv PER ch_xirar NOTE
WORK ORDER/LOTNO: - . wonr- o e o
- . L ~
o ANS a-5.9 = ¢ —
STAINLESS STEEL WELDING WIRE TYPE ER 308L
.Tr;llgr Metal Analysis, % '
Heat 5??/083’ e Si P S Cr Ri
B .013 .430 1.720°  .020 .013 15.88 9.98
o CB/RD Ta Ti Cu Ch/RB+Ta W
i j .250 - Jodo T .dos 150 055

e MATI RlAg‘“""”’

3 P f3 ﬁﬁ% & %;;*: ‘éggAélgggé(} 3
I SANDVIK STEEL COMPANY ) :
- P.0. B2X 1220, SCRANTON, PA. 18501 PH. {717 687-5191 '
“PLANT LOCATION: INTERSTATE 81, WAVERLY EXIT 59

A 4

R R L § ey

We mak§ Quality happen . . .

The waterial has not come in ceatact with mercury or nércurj—containiné compounds.
"Material aot touched by hand after final production process cleaning.”

. Material has heen maaufactured in accordance witk Sandvik Steel Conpany Qualit?'ﬂ;;gal
“ Revision 10 dated October 1, 1995. Quality system approved to IS0-S002/ANSI/ASQC

Q9002-1994. o .

TRocess SYsTEm s
/26 LBS BoSy Yis
75’0‘5@"?/7?‘//0150&

Bengt H. Berg, Director, Quality and Metallurgqy

Daniel, Damiani, Quality Engineer
"‘*%—4'-——\-/
tscesitsycies T

CUSTOMER ORIGINAL £0) ( /7]
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MATERIAL CERTIFICAT]

SANDVIK STEEL COMPANY
£.0. BOX 1220, SCRANTON, PA. 18501 PH. (717) 587-519]
PLANT LOCATION: INTERSTATE 81, WAVERLY EXIT 59

ioTO: BOC GASES (AIRCO) ’ SHIP TO: \ﬁ?acg,ss 95572'#&«5 i pfn_

LISLE IL

USTOMER PURCHASE ORDER NO.: T7005 2?-*??/ PZYI0I500C

7897

CERTIFICATE DATE: 4721797

JANDVIK ORDER NO.: ‘12503 quanTiTY: PER PACKING NOTE
ANQRK QORDER/LOT NO.: \J‘- TAG:
ANS A-5.9
. . o35
STAINLESS STEEL WELDING WIRE TYPE ER 306L DIAMETER:=—3/32:)20 L 13
Filler Metal Analysis, X
Heat c Si o 4 ) Cr . Ni
3713477 013 .440 1.800 .015 .015 19.96 9.63
Mo Ch/Nh Ta Ti Cu Co/Nb+Ta N
.070 .002 .060 .030 .035

The material kas not come in contact with mercury er mercury-containiag cempounds.

“Material not touched by hand after fipal production process cleaning.”

Haterua.l has been manufactured in accordance with Sandvik Steel Company Quality Mapual
Revision 10 dated October 1, 1995. Quality system approved to IS0-9002/AKRSI/ZASQC

09002-1994,

Keith M. Hottle, Mamager, Quality & Metallurgy
Coleste Brenman, Sr. Quality Engineer

1s¢ge143>¢ioy LaTa -

I BOC GASES

80 RESEARCH ROAD
HINGHAM, MA 02043



ten

HARRIS~WELCO h| 1051 YORK ROAD P.O. BOX 69 | KINGS MOUNTAIN, NC 28086
SOLDERING, BRAZING.& WELDING PRODUCTS
CERTIFICATE OF COMPLIANCE

(hocess Sgstems TwTl
Ro. 70039%,/7 741900

JGP 1ISSUE DATE: 08-20-95&
DRIE SENT 63797

HEAT MER/LOT NUMBER : 4/91052_272?W3-———é@18
F§08 36-K1—Jo LB

" CHEMICAL COMPOSITION’LfoTS* s

ALLOY: 308L

o b ———

SPEC : AWS A5,9-93 ER308L . b .
CARBON .030 SILICON 2300 -7 880
MANGANESE 1.000 -  2.500 PHOSPHORUS . .030
SULFUR .030 CHROMIUM 19.500 - 22,000
NICKEL §.060 - 11.000 MOLYBDENUM .750
TANTALUM .500 CB + TA .500
TITANIUX ,6Q0 COPPER .750
NITROGEN 50O COBALT _ . .5Q0
MAGNESIUM .500 OTHER" .5
NIOBIUM .500
_ | ]
. ”~ ”~
/];q /7

SINGLE VALUES ARE MAXTMUM UNLESS OTHERWISE SPECIFIED.

SAFETY SILV, STAY SILV, STAY CLEAN, STAY BRITE & BRIDGIT ARE REGISTERED
TRADEMARKXS OF J.W. HARRIS €o., INC

WE CERTIFY THAT THE ITEMS AND/OR
MATERIALS LISTED ABCGVE ARE IN

ACCORDANCE WITH ALL APPLICABLE
PURCHASE SPECIFICATIONS HAVING

l’l BOC GASES _ PASSED OUR .INSPECTIONS AS NOTED.
80 RESEARCH ROAD Opriee Pr2Zsman.

HINGHAM. mm o CERTIFICA‘I‘ION CLERK @




THE ESAB GROUP, INC. - - CERTIFICATE OF Typr
1500 Karen Lane, Hanover PA 17331 _E Typ CAL ANALYSIS

. 111919  ([Rpeess SgsTems Twit
30C GASES -

70 RESEARCH RQAD

IINGHAM, MA 02043 =77 ocdec to.: TOOT8 ) /5741800

This Material Conforms to Specification:
AWS A5.20-95, ASME SFA 5.20
Trade Name
or Trademark: Dual Shield I1 70 Ultra

Diameter Size: ,035" %7334 Spool - Type: E71T-1* [ E71T-12M
Weight: /3R LE 'X-Rays Satisfactory

| torunine: 494044 64B Y, v/, i i i

IR0 — 33 E
_?og’/-é_? — F34LB '/

/pical Mechanical Propertzes

Typical Chemical (Spccificaticn ‘ As Helded MPa
Properties Requirements)
Yield Strength (Psi) 70,0040 483
Carbon: .02 { .15 Max.) Tensile Strength (Psi) 76,800 530
Manganese: 1.10 (1.60 Max.) Elongation (2"), Z 32.0
Chromium: Q04 { .20 Max.) Red. of Area, % 74.6
. Nickel: .01 ( .50 Max.) _ - . -
b Silicon: .34 ( .90 Hax ) ~Charpy V-Natch Impacts
Slumbium+: = T e @ -20°F. (ft.-1bs.) 117
Tantalum: @ -29°C. (Joules) 159 -
Molybdenum: .01 ( -30 Max.)
Tungsten;
Copper: .01 ( -33 Max.)
Titanium: - (Specification Reguirements)
Phosphorus: .013 { .03 Max.) )
Sulphur: .010 ( .03 Max.) . Minimum Unless
Vanadium: .02 ( .08 Max.) Otherwise Stated = As Welded MPa

Hydrogen: 4.2 ml/100 gr. of weld metal Yield Strength (Psi) 58,000 - 400
Tensile Strength (Psi) 70-90,000 480-620
Fillets: \.’er\:jcle-t.'pJ’C}x.re:'!':ea'r ' —~Elongation (2v), % _22.0 ° 22
T Rear oErArea. Z“ﬂﬁ?fw'?w e tE T =
Shielding Gas: 75% AR/ 25% CO; 5
T - : Charpy V-thch Impacts
: : @ =20%F. (ft.-lbs.) 20

@ -29°C. {Joules) 27
" * No data deing issued for E71T-1 : The undersigned certifies that tha prcduct suppliad will meeﬁ
clasaificstion using the CO3 the requirementa of the applicabla AWS Filler Metal specif.i-
shielding gas. . cation whan tested in accordance:with that specificacien,. and

that no aignificant change has been. mads in the alepenta .}
described in the quali.tir.-atiun appraval.

Wﬁsoc GASES /LZ A ,@fmz%)
a0 RESEARCH HOAD L
HINGHAM, MA 02043

" a A Smith Supe.lisn:. Q. .a. services‘._.




S MATERIAL CERTIFICAT
SANDVIK STEEL COMPANY '

EE LIRS T P.O. BOX 1220. SCRANTON, PA. 18501 PH. {717) 587-5191
o PLANT LOCATION: INTERSTATE 81, WAVERLY EXIT 59

O TO: /PROCE,SS 8)’8 SHIP TO:

2 TOMER PURCHASE ORDER NO. 70062?/-?/77‘//0/@0 CEHTIFICATE JATE. 4/ 25797
NDVIK ORQER NO. ' ouantiry: /20 (L3S
JAK QRDER/LOT NO.: 978457 TAG:
,:';..
v AUS A-5.9
STAINLESS STEEL UELDING WIRE TYPE ER 3(UgL UDIAMETER: 3s372"

Filler Metal Analysis, X

Heat € Si Mo P ) Cr Ny

3712378 .013 . 440 1.800 .015 .015 19.96 9.63
Mo Cb/Nb Ta Ti Cu Ch/Nb+Ta N
Q70 .002 .060 .030 .03s

The matecial has mot come in contact with mercury or mercury-containiag compounds.
“Material! not tsyched by hand aftec fizal production Process cleaniag.”

MHaterial has been manufactured ia accordance with Sandvik Steel Company Quality Manual

Revision 10 dated October 1, 1995. Quality system approved to ISC-3002/ANSI/ A3QC
0S002-19394.

&HF L BOC GASES

90 RESEARCH ROAD
Kei . Ha e, nager, Quali & Metallur
i Bfe::in'é? i gt rINGHAM, 1A 02043
1 é’/ -

CUSTOMER QRIGINAL




ISANDVIKj

SHIP TQ:

IRecesS DYF/eamS
o

MATERIAL CERTIFIC;
S!\hﬂD\/H(!STTEEI.(:()hﬂFU\PU\’

P.O. BOX 1220, SCRANTON, PA. 18501 PH. {717) 5875191
PLANT LOCATION: INTERSTATE 81, WAVERLY EXIT 59

AIRCO-REY ENGLAND
HINGHAN na

CUSTOMER PUACHASE ORDER NO.; 700;?9%/7 PI8ISO0 CERTIFICATE DATE. 3/20/,97
SANDVIK ORDER NO. QUANTITY;
WORK ORDER/LOT NO.. G 772 1/, & TAG:
-
AUS B&-S5.9
STAINLESS STEEL-NELDING WIRE TYPE ER 308L DIANETER: 1/1g-
Filler Metal Apnalysis, %
- Heat ¢ _ Si Mo P s Cr Ni
$71137S .ao7 .400 1.800 .014 .012 20.02 9.85
Mo Ch/Rb Ta Ti Cu Cb/Nb+Ta A
.010 .002 .030 .03g .055

The waterial has not come

ia contact with mercury or mercury-containing compounds.

“Ratesis!l not touched by hand aftor frnal product:on process cleaning.”

Material has been manufactured
Revision 10 dated Qctober 1, 1995;
QEGOZ -1994. '

Eeith M. Bottle,
Celaste Breunan

thager. Quality & Metallurgy
Quality Engineer

in accordance with Sapdvik §
Quality system approved to IS0-9002/ANSI/ASQC

MPFBOC GASES

80 RESEARCH ROAD
HINGHAM, MA 02043

teel Canpaﬁy Quality Mapua]




+.—.— PSR

2 T e e, Y,

-’ ' N)
80 RESEARCH ROAD “ ) U
- HINGI'IAM. MA 02043
- - X
A Pc?. 700, ?//?/7 74//0/f’00 /H KD,
PURCHASER 1 TE Mo : —
o o INSPECT|ON CERT(FICATE CERTIFICATE #s : 0 021
(1802 €3S StsTE pes L7l FLUX CORED Wi OATE OF 1SSUE : 19970424 X
—— . R e m—— L )] [ e ke e o ——— e — e e
TRADE DESIGNATION UIM?IS)ION YEG 10 ry APPLICABLE SPECIFICATION AND CASSIFIG
mm
a cW AWS AS. 2 28 £309 _
OW-309L , 1.2 54&//039&\/ ASME"3ERZE §392589¢
(1995 Edition)
CHEMICAL COMPOS (T ION (%) ' o
BNENTS c 51 M p $ cu NI R Mo | mg N EN
A7 N N N R S N 1] 11
OEPOSITED WETAL | 0.024 [ 0.44 | 1.25 {00187 0.013 | 0oz | 12 781237 [ a.02 (<001 ] 0.018 [ 197
TENSILE JEST OF DEPOSITED METAL IMPACT TEST OF DEPOSITED METAL HARDMESS TE
VIELD POINT  IYIELD STRENGTH| TENSILE STRENGTH | ELONGATIGN TEST  ABSORBED EMERGY T
) AT 0.2 CFFS . TEMP. _
- ﬁVG. —
~ Nt | - Wt 555  Wm? ‘ ' Ly
- 7 % - ¢ _ —_—
=~  MPa ~  WPa' 555  WPa : = halm
' HELOING CONDI TIoNS POSTWELOD HEAT TREATNENT ""ITE SCIAEFFLER DIAGRAM)
TYPE QF CURRENT . |SHIELDI NG GAS = FEARIT goelg BIAGA
_0 EN ocEp H, D o ) WAC = FERRITE(RGC) ™
AMPERAGE 200 A':
S - - ‘.. —_ 'C X —— h
ARC VOLTAGE - .
. 29°V,
WE IIEREBY CERTIFY THAT THE TEST RESULTS OF THE ABOVE 4KOBE. STEEL. LTD
YELDING MATERIAL ARE AS DESCRIBED HERE (N AND SATISFY WELDING OFV. FUJISAWA PLANT
TliE nEGmeEEms Gf:que ABPLICABLE SPECIFICATICN. r
!
l

. REMARKS:CAPITAL LETTERS MRE lJSED EXCEPT FOR WNIT.

i

!

CHIEF INSPECTOR 3@
| —

’ . R .

{

|

SRS
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- -

SANDVIK
[ Steel |

a T MATERIAL CERTIFICA

| SANDVIK STEEL COMPANY
e Jualiy § . P.0. BOX 1220, SCRANTON, PA. 18501 PH. (717) 587-5191
PLANT LOCATION: INTERSTATE 81, WAVERLY EXIT 59
LD TO: BOC GASES CAIRCO) SHIP TO: AIRCO-KEW ENGLARD
LISLE 1IL ' HIRGEAM HMA
USTOMER PURCHASE ORDERNO.: ~ 4B1B4 CERTIFICATE DATE: 6/10/97
ANDVIK ORDER NO.: 17126 o QuaNTITY: PER PACKING NOTE
IORK ORDER/ LOT NO.: 979336 TAG: @435’3}- o/
AUS A-5.98
STAINLESS STEEL WELOING WIRE TYPE ER 308LSI ~ ~  DIANETER: .035"

Filler Metal Analysis, %X
Heat ¢ Si Mn P s e N

57112152 ~4o/l8  .014 .840 1.700 .018 .013 19.50 10.23

@ Mo Cb/Nb Ta Ti cu Cb/Nb+Ta M
.030 _

ﬂoc’,e;_ SesTews Tatl

g2 . .040  _.020  .042

——  — e ——

Cn 7e0 3/75’/77#/0/5"00

Kazth M. Eottla. Manager, Quality & Metallurgy ¢~ "‘”HlNqu“ MAG20 |3

The material has not come in contact with mercury or mercury-contaiming compounds.

III BOC GASES
80 RESEARCH ROAD

' 15(03030. REV.2)C10)




W ) ALR AN DEAT Ol Yl e VO e b ) ( I.“_)
:: - N \
’ - 90 RESEARCH ROAD =
HINGHAM, MA 02043 <)
[ Po. 17003 1A L77410 1800 -13-97 %~ xobe
UpCIIASGT :
- {NSPECTION CERTIFICATE CERTIFICATE fa 0 021
[ 3 L\J £35S ngsfc (s /A FLUX COREQ ¥IRE DATE OF ISSUE © 19970424
TRATE GESIGATION | ouu(sus]m: MFG. N0 APPLICABLE SPECIFICATION AND CLASSIFICATIO!
il | T
) | o A AWS A5, 22% EQO9LTO- 1"
OW-309L 035 QULB| (LM 10)S % ANEe 2228 5308508 04C
- | (1995 Edition)
CHENICAL COMPOSIT ION | (%)
ELENENTS C 51 I} wo|op s 1o | W ca | wo | me [ wo | ew | Fs | Pw
i e At RE e - [T TUSUIOTSTI SIPISPNNTIRR PR PR ‘ ................ eI E et SR IE R : ol R .
BEPOSI TED METAL | 0.024 | 0.44 [ (25 | 0.0t | 003} ooz | 127|237 | oo | <00l |00l R T A e M
TENSILE JEST OF UEPOSITED METAL INPACT TEST OF DEPOSITED METAL HARTHIESS, TEST:
CUOPOINT IYIELD STRENGTH! TENSILE STREMGTH | ELONGATION TEST ABSORBED ENERGY RS
. AT 0.2X GFFSET TEWP. —_
AVG, —_— :
N/mm® - Nmm? ; 565 tWm!? - J
S - % - e —_— — —
MPa - Wa 599 s - kof'm =
) WELOING CONDITIONS .
L. POSTHELD HEAT TREATMENT TRITECINEEFLER DUAGRAN
{iFE OF CURRENT ]::.m&mm GAS ERRITE(DELONG OIAGRAM)
DCEP co2 vmc = EERRITELROY
T B U ek —
I 5 VOLTAGE
. N9
]
WE HEREB? CERTIEY THi. DIE TEST RESWTS OF THE ABOVE #KOBE. STEEL. LTD
WELDING DIV. FUJISANA PLANT

WELOING MATER|
THE REQUIRTMENT

ARE A
OF TH-

CECORIBED MERE{N AND SAT ISFY
SPECICABLE SPECIFICATION,

oK S CAPITAL LETTERS ARE USED EXCEPT FOR WNIT.
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149 SOUTHWEST CUT UEK
WORCESTEKR, iih Qleos

BOO-BZL-vynd Cist & : FAE00

{iyder 3 - SUBLHEe -0

Bhip To: FHEULESS STSTENS I iERET L
(i-der Uatel VA

a0 WALHUF HE

MEGTEURLE e CRSgl-oudy Fage :

#ARE 1 FROCESS sYnibds 188 14 sHil FIaD LUAT FI00GP  -fiUNE- WL IALS: ¥

Fit B2 FU0L HIEE/4-1M0 R AR H SHLE Lul: gz Ursy o I LEFE

FElt BENG O IG LULEED o ¥uErd (K DOARRR-T il
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AFR 28 g7 11:53A¢ MORTHERST AIRGAS

A ICOIe C : ' - 2750 Aara Park Dilve
Fa i i Traverss Clty, Mi 49888 USA
(518! 941-4111 Phose
. {B18) 541-8154 Fax
alcotac Dtraverse cam E-mall

11/08/96

y V?/G ) . AlcoTec Wire Company

A Partnarship of Alcoa Weld Wire Cempany, Ing.
and Aluminum Tachnology Corparatien

CERTIFIED MATERIAL REFPORT

sdllov W Diamster Package Lot Number
R3183 125 - TIG Rod Box a83072

P.O.4 - 86207

Chemical Cempositieon limits

Elemens Minimum % Maximum %
51 —-—— Q.40
Te - Q.40
Cu -—— Q.10
Mn 0.350 . 1.0

Mg 4.3 . 5.2

Cr 0.05 - 0.235
Zn - -—— 0.23
Ti ——— 0.15
Be -_—— 0.0008
Other Each - ‘ 0.05
Other Total ——— 0.13
Aluminum Remainder _

-

AlcoTec Wire Company hereby certifies that the material covered by this
report hes been inspected in accordance with and been found to meet the
applicable requirements of specification AWSIA5.10~92 and any order

requirements listedlbe!ow.

All Packaging materials are in compliance with CONEG Jegislation.

Additionzl oOrder Requirements:

Ct;iL4¢<:tZ£g~Mh Cjig:

VP, - Quanly Canrat




ZuC0:€C
" A Partnership of Alcoa Weid Wire Company, inc.
and Aluminum Tachnology Corporation

AlcoTec Wire Company

2750 Aero Park Drive
-Traversa City, M} 49686 USA

+  (616) 9414111 Phone
{616) 941-9154 Fax
alectac@traverse.com E-mall

Gi/23/97
CERTIFIED MATERIAIL REPORT
Allovw Diameter Package Lot Number
R5183 L .094 TIG Rod Box 363348

P.0O.% - 105019

. _.Chemical Composition limits ~———= it —m. -

Element Minimum %
& Si - G.40C
o ' Fe . -—- G.40
i Cu -—- Q.10
g ' Mn . 0.50 1.0
Mg : 4.3 5.2
Cr " D.03 0.25
in -——- Q.23
Ti -—- 0.15
s . Be -—- 0.0Q0038
N — O ehae —Taeh o 03
Other Total ——- 0.13
Aluminum Remainder

AlcoTec Wire Company hereby certifies that the material covered by this
report has been inspected in accordance with and been found to mect the

applicable requirements of specification AWS AF.19-92 and any

requirements listed below.

- AT1 Packaging Materidls are in compliance wiih CUREG

Additiona! COrder Requirements:

crder

tzgistation.

V.P. - Quality Control
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'MATERIAL CERT

SANDVITq T IFICATE
| Steel | SANDVIK STEEL COMPANY ' ' )

W P.0. BOX 1220, SCRANTON, PA. 18501 PH. {717) 587-5191 '
PLANT LOCATION: INTERSTATE 81, WAVERLY EXIT 59 . -7
oLb 7O BOC GASES (AIRCO) SHIP TO: AIRCO-NEW ENGLAND
LISLE IL : HINGHAXN Ma
USTOMER PURCHASE ORDER NO.: 43594 . CERTIFICATE DATE: 10/18/98
ANDVIK ORDER NO.: 94386 L
ORK ORDER/LOT NO.: 969410 Lt
RS A-S5.9
STAINLESS STEEL WELDING WIRE TYPE ER 306L . DIAMETER: .045" .
o
Filler Metal Apalysis, % I3
Béat ¢ Si Mo P S Cr Ki
5710840 .015 .430 - 1.800 .016 013 20.01 9.78
PSI . '
8?4 . Mo Cb/Nb Ta “Ti Cu Cb/Rb+Ta N
o e ¢ 11 **-W-Ooszﬂ%m%:*w AT Ty
o~12-97 ' B
“~

The material has not come in contact with mercury or mercury-éontaining compounds.

"Material not touched by haad after final production process cleaning.”

Haterial has been manufactured in accordance with Sandvik Steel Company Quality Manual
Revision 10 dated October 1, 1995. Quality system approved to I50-3002/ANSI/ASQC
Q9002-1994, : p

e JROCESS
180 1L8S
iengt §. Berg, Director, Quality and Metallurgy C.ﬁ% DOOIRZR

"any Dasiani, Quality Engineer
- -"-/ ﬁ . \

"':-:"', .- - - 1_---.v .b----‘r.--
%(10)

| S CUSTOMER ORIGINAIL T



MATERIAL CERTIFICA

5 '  SANDY
{ = SANDVIK STEEL COMPANY
P.O. BO)_( _1220'; SCRANTON, PA. 18501 PH. (717) 587-5191
- PLANT LOCATION: INTERSTATE 81, WAVERLY EXIT 59
SOLD TO: pOC GASES CAIRCO) . SHIP TO: PROCESS SYSTEMS INTL
LISLE IL : WESTBORO Na
CUSTOMER PURCHASE ORDER NO.: 41276 CERTIFICATE DATE: 8/26/96
1 saovi ORDERNO.: 88712 _ QUANTTTY: PER PACEING BOTE
§ WORK oaoém LOT NO.: 957451 ’ TAG:
i -
1 AUS A-5.9 .
; STAINLESS STEEL WELDING WIRE TYPE ER J0SL _ DIANETER: 3/32°
% Filler Metal Analysis, %
E Heat ¢ . si M P s 33 Ri
] 5710840 .015 .430 1.800 .01 .013 20.01 9.78
:
: PSi Mo Co/Mb Ta Ti Ce . Cb/NBsTa N
L(F) o
(D’ .050 _ .002  .050_ _ .040_ _ _.0S0 . —
e . I I e T —— - -

The material has not come in contact with mercury or mercury-containing compouads.

ey e et
e i ‘

“Material not touched by hand after final production process cleaning.”

Material has been manufactured in accordance Mith Sandvik Steel Company Quality Manual
Revigion 10 dated October 1, 1995. Quality system approved to 130-8002/ANSI/ASQC

] 09002-1994.
£

Bengt H. Berg, Director, Quality and Matallurgy Ci

15(851193C10

CUSTOMER ORIGINAL >




MATERIAL CERTIFICATE
SANDVIK STEEL COMPANY

P.0. BOX 1220, SCRANTON, PA. 18501 PH. (717) 887-5191
PLANT LOCATION: INTERSTATE 81, WAVERLY EXIT 58

SANDVI

% Steel

-We make Quality happen . . .

SOLD TO: ' SHIP TO: PROCESS SYSTEMS
BOC GASES WESTBORO MA 01581
CUSTOMER PURCHASE ORDER NO:  790603R//V59049045000 CERTIFICATE DATE: §/18/9%&
.- SANDVIK ORDER NO.: TK # 591854 QUANTITY: 60 ILBS 308L x 36
WORK ORDER / LOT NO.: 955227 : ' TAG:
AUS A-5.9
STAINLESS STEEL WELDIRG WIRE TYPE ER 30BL _ DIAMETER: 3/32"

Filler Metal Analysis, %

Heat c Si n P s Cr Ni
$709276 .019 .430 1.800  .018 .012 13.92  9.82
o Cb/Nb Ta Ti Cu Cb/NbeTa N
() 080 .002 .130 .030 .045

The material has not come in contact with mercury or mercury-containing compounds.
“Material mot touched by hand after final production process cleaning.”
Material has been manufactured in accordance with Sandvik Steel Company Quality Manual

Revision 10 dated Octeober 1, 1935. OQuality system approved to I150-9002/ARSI/ASQC

GS002-1994,

Bengt E. Berg, Director, Quality and Metallurgy c

15¢e6119: (1M

CURTOARER S



S/ NDVIK

2w BOC GA

SOLD TO: 90 RESEARCH ROAD
o HINGHAM, MA 02043

CUSTOMERPURCHASEOHDERNOJ;EO6O3I/V59O49045000

SHIP TO:

| MATERIAL CERTIFICAT
| Nteel | SANDVIK STEEL COMPANY

::We make Quality happen . . . P.0. BOX 1220, SCRA , PA. 18501 PH. (717) 587-5191
nggTERSTATE 81, WAVERLY EXIT 59

PROCESS SYSTEMS INTL
WESTBORO MA 01581

CERTIFICATE CATE: €/17/96

591854-02
SANDVIK OROER NO.: QUANTITY: 120 IBS er3081/16 x 36
" WORK ORDER/LOT NO.: 965225 TAG:
AWS A-5.9
STAINLESS STEEL WELDING WIRE TYPE ER 308L DIANETER: 1/1§"
Filler Metal Analysis, %
Heat c Si Mn P s Cr Ni
sST08727 .014 . 390 1.800 .016 .012 20.20 9.87
Mo Ch/Rb Ta’ Ti Cu Ch/Rb+Ta K
1 :i .050 .003 .040 .030 .080

The material has not come in contact with mercury or mercury-containiog compounds.

“Material not touched by hand after final production process cleaning.”

Material has been manufactured in accordance with Sandvik Steel Company Quality Mamual

03002-1994.

Bengt H. Berg, Director, Quality and Metallurgy -

15(661193C10)

\__ U™ s D Ot A |

Revision 10 dated October 1, 1995. Quality system approved to ISO0-9002/ANSI/ASQC

©

BN




o MATERIAL (iER.. :

SANDVIK STEEL COMPANY
P.0. BOX 1220, SCRANTON, PA. 18501 PH, (717) 587-5191 Ap
PLANT LOCATION: INTERSTATE 81, WAVERLY EXIT 53

SANDVIK] -~ -
[ Stest

OLD TO: SHIP TO: AIRCO-KEW ENGLAXD

process systems intp IXGHAN HA

BOC GASES (AIRCO)
LISLE IL

‘USTOMER PURCHASE ORDER NO.:

42100 westboro, Ma,  CERTIFICATEDATE: g,37,qg
;ANDVIK QRDER NO.:  qo814 PO- 70062 7-V59049-0410UA“ﬂTY= PER PACKING K- - -
VORK ORDER /LOT NO: “gcp045 TAG:

RUS A-5.9
-STAINLESS STEEL WELDIXG WIRE TYPE ER 308L DIAMETER: .045"
Filler Metal Analysis, %
Heat c Si I P s cr Ni
$437864 .013 .430 1.720 .020 .013 19.88  §.S3
Mo Ch/Xb Ta Ti Cu Chs/fib*Ta N
-250 .010 . 005 150 .055

The material has zot cowme in contact witk mercury or mercury-containing ‘compounds.
"Material not touched hy hand after final production process cleaming."

‘Material has been manufactured in accordance with Sandvik Steel Company Quality Maaual
- Revision 10 dated Octoher 1, 1935. Quality system approved to IS0-S002/ARSI/ASQC
09002-15494.

- Ny BOC G

90 RESEARCH + . o
. HINGHAM, MA C_.-iC

Bengt H. 3.:9, Dxrtctor, Qualxty and Metallurgy




SANDVIK] MATERIAL CERTIFICAT
} - Stesl |

— SANDVIK STEEL COMPANY
P.0. BOX 1220, SCRANTON, PA. 18501 PH. {717} 687-5191
PLANT LOCATION: INTERSTATE 81, WAVERLY EXIT 59
-~ -
OLD TO: BOC BGASES (AIRCD) SHIP TO: AIRCO-NEN ENGLAND
LISLE IL HIRGHAN HNA
WUSTOMER PURCHASE ORDER NO.: 42100 CERTIFICATE DATE: 9/04/98
JANOVIK QRDER NQ.: 908156 QUANTITY: PER PACKING MGTE
YOARK CRDER/LOT NO.: -fg 5T782C . TAG:
ANS A-5.9 .
STAINLESS STEEL WELDING WIRE TYPE ER 308L DIAMETER: 1/8" )

Filler Matal Analysis, %

Heat [ Si Mn | 4 S Cr Ni
S710840 015 .430 1.800 .016 013 20.01 8.78
" Mo Cb/Nb Ta Ti Cu Ch/Xb+*Ta N
. B 050 e e .002 ___. ,050 _ 040 . __ _.Q50__ __
umpem—re - " et - . i

‘ The material has not come in contact with mercury or mercury-containing conpounds,

“Matsrial not touched by hand after final production process cleaning.”

L R e

~

o . .. - o et Ry -

. Material has been manufactured in accordance uith Sandvik Steel Company Quality Manual

_Revision 10 dated October 1, 1935. Quality system approved to IS0-S002/ANSI/ASQC
Q9002-1994, %

Thocess SYSIEMS

700@5&7-—:2/1/590’(7*0’”
TK 9342/
Bengt §. Berg, Birector, Quality and Metallurgy [ 2% B
?;, 15(65119>C10)
, - 47 BOC GASSS S

90 RESEARCH R*.4D S
---- HINGHAM, MA 02043 @




it
.

SAN DVIK; MATERIAL CERTIFICAT
- Steet

—
SANDVIK STEEL COMPANY. .
7 P.O. BOX 1220, SCRANTON, PA. 18501 PH. (717) 587-5191
PLANT LOCATION: INTERSTATE 81, WAVERLY EXIT 59
.-—, -
— '/-
OLD TO: BOC GASES CAIRCO) SHIP TO: AIRCO-NEW ENGLAND
LISLE IL BINGHAM Ma
USTOMER PURCHASE ORDER NO.: 42100 CERTIFICATE DATE: 9/04/96
ANDVIK ORDER NO.: . 90818 QUANTITY: PER PACRKIEG NGTE
'‘ORK ORDER /LOT NO.: ':“‘-9 67818 TAG:
ANS A-5.9
STAINLESS STEEL WELDING WIRE TYPE ER BOEL DIAMETER: 1/18"

Filler Metal Analysis, %

Heat 1" Si tn P s €r Ni
$710840 .015 .430 1.800  .0ts .013 20.01  9.78
. % Co/Nb Ta Ti Cu Cb/Mb+Ta R
i ‘ .050 _ - —__ . .06 .050 .  .040 . - 050 -

The material has mot come in contact with mercury or mercury-containing compounds,
“Material. not touched by harnd after [inal proiﬂétf@n process cleaning.”
Material has been manufactured in accordance mith Sazdvik Steel Company Quality Manwal

Revision 10 dated October 1, 1995. Quality systenm approved to IS0-S002/ANSI/ASQC
29002-1594,

TRocsss SYSTEMS
700627 Ry 55049 O/
TK (93415

o LG,

Bengt E. Berg, Dirsctor, Quality and Metallurgy 62”F
L 5(66113)C10)
o M7 BOC GA™ 3

. . "\02043- ) o
e - . — ""ﬂ"_.’nf “\"‘ﬁi,* —m e ET T T T o W"W




SANDVIK | - MATERIAL CERT. 04T
" Steal |

SANDVIK STEEL COMPANY

. Ve make Qﬂﬂ'ﬁl_\f f;appen . P.O. BDX 1220, SCRANTON. PA. 18501 PH. (717’ 587-5191
‘ PLANT LOCATION: INTERSTATE 81, WAVERLY EXIT 59

QLD TO: BOC GASES C(AIRCO) SHIP TO: Process systems
LISLE IL .-
:USTOMER PURCHASE ORDER NO.: 693415 CERTIFICATE DATE: 18/03/96
JANDVIK ORDER NO.: Ut ; OUS
VORK ORDER/LOTNO.;  70627-r/v59049-042 TaG:
ANS A-5.9
STAINLESS STEEL WELDING WIRE TYPE ER 30BL | DIAMETER: 1/15"

Filler Metal Aralysis, X

Heat c Si Ma 4 s Cr Ri

5437864 .013 .430 1.720 .020 013 _ 15.88 8.88
Mo ch/fb Ta Ti Cu Ch/Nb+Ta K
.250 .010 _. . .00  .150 .055 -

The material has not come inm contact with mercury or mercury-containing .compounds,
“Material net touched hy hand after final production process ¢leaning.”.
Material has been manufactured in accordance with Sandvik Steel Company Quality Manual

~ Revision 10 dated October 1, 1995. Quality system approved to 150-9002/ANSI/ASQC
0S002-1994. :

~vw» B0C GAS:E
Bexngt H. Berq, Binct..or, Qu?lity and Metallurqy _ RESEARCH H .'r;'_?
aaia?i, Quality Engineer thGHAM‘ 0204

£ ,/,5%'——— ‘
Ses61d{2r¢10).. """""';:




3SANDVIKI : MATERIAL CERTIFIC,
e - Steei | } , SANDVIK STEEL COMPANY
P.0. BOX 1220, SCRANTON, PA. 18501 PH. (717} 587-5191

. PLANT LOCATION: INTERSTATE 81, WAVERLY EXIT 59

- -

OLD TC: BOC GASES (AIRCO) SHIP TO: AIRCO-NEW ENGLARD
LISLE 1IL HEINGHAM IMA

:USTOMER PURCHASE ORDER NO.: 42100

CERTIFICATE DATE: 9/03/96

JANDVIK ORDER NO.: 9Q81% QuANTITY: PER PACEING XNOTE
VORK ORDER / LOT NO.: l_:,;-q 57619 TAG:
ANS A-~5.9 '
STAINLESS STEEL WELDING WIRE TYPE ER 395?’ DIAMETER: 3/32*
Filler Metal Analysis, %
Heat c Si Mn |4 s Cr Ni :
5437884 .013 . 430 1.729 '.QZU' .013 19.88 9.98
i, Mo Ch/Nh Ta Ti Cu Ch/Rb+Ta &
f 3 .
e .250 .010 .0gs .150 .055

e ety e v .

The material has not come in contact with mercury or mercury-containing compouads,
“Material pat touched by hand after final produdtion process cleaning.”

ltaterial has been manufactured in accordance with Sandvik Steel Company Quality Manual

Revision 10 dated October 1, 1995. Quality system approved to IS0-2002/7ANSI/ASQC
~ 09002-1594.

“Process SYSEMS

700 A7 -R / V5S04 P -0
—
Beagt H. Berg, Director, Quality and Metallurgy < - 1K &3 3520
. 15€66119)C10) 40 LS '
77 BOC GASES
¢0 RESEARCH ROAD ‘@
__HINGHAM,MAO2043




AleaoTec Wire Company

A l ' 2750 Aaro Park Drive
7 11 | | _Traverse Clly, Mi 49688 USA
- {676) 941-4111 Prone
{616) 941-9154 Fax

A Parinership of Alcoa Weld Wire Company, Inc.
and Aluminum Tachnelogy Corporation

035/07/96
CERTIFIED MATERIAL REPORT
Alioy Diameter Fackage © Luy Number
RS183 ¥ q25 TI1G Rod BoX 362769

Chemical Composition limits

Element Minimum % Maximum %
si - 0.40
Fe -—- 0.30
Cu - g.1¢
M 2,850 1.8

Mg 4.3 5.2

Cr Y.03 n.2%
Zn ) --- 0.25
Ti --- 0.15
B -—- G,0o00%
Glhet Lwih o .0t
Gther Total - 0.135
Alwninum Remainder

ilcoTec Wire Company hereby certifies tnat the material covered by this
report has heen inspected in accordance with and been found  to meet the
applicable requirements of specification AWS 15,10-92 and any order
requiremeats listed below. ’

A1l Packaging materials are in compliance with CONEG legislation.

<

I

Additional Order Requirements:

) e
”
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o : . J..W. Harris C’(’)ﬁf[f)_
Certificate of Comp

] -.;.._,:‘l?»

Oate __ P~/ P~ C3

' i
: J. W HARRIS co..ive. | 10930 OEEAFIELD ROAD | CINCINNATI, OMIO 45242

AR >

mmmzmmcﬁmm . ‘
R : - - : Dato Shipped /2 « /B~ 770
Sek Toi "\ 1Rco ney ENGLAND - Shopod Ta: @00595’ SusTems TwiL DLO N:pp TI2RAR e
afr . - N

WeST boro  Min.

' 90 RESEARCI ROAD
HINGNAM, MA 02041

P.O. No, . PO '
lhem ' YWoiglt I Siza Alloy

74 | X 56 | pline mmooss5ss | Fo '
. . , TV eSO O HZ=FHAN/ 80 it der

r
L

I ' Hoat Mo, Commonts: . ' i

3, J :
— . T — P
Al v JAWS AS1090 . QO-Rs660 ; : e Zn arcanl |
7 ASNE SFA5.10 |+ Closa . Si Fo Cu Mn Mg r n Other Etemant
R S R : Each . T
{1100 Aluminum (B} ER1100 | A1100 1100 A A 0,05-0.20 f oas | 010 - 0.05 C
[ 2319 Abiminum (C)| ERZ319 | RZ319 2319 ' 0.20 0.30 5.0-6.0 0.20:0.40 0,02 010 | 0.100.20 0.05 (
4043 Aluminum -~ | ER4043 | 4043 4043 4.5 -6.0 0.0 0.30 0.05 0.05 0.10 020 a,05 . . . ¢
710 Alumlnum ER4047 | R4047 |  a047 11.0-130 | 0.0 0.30 0.15 0.10 0.20 0.05 0
5103 Aumioum  [ERS103 | R5103 | + 5 183 .40 0,40 0.10 | 0so.0 4.3-5.2 0.05-0.25" | o025 0.(5 0.05 | o
5356 Aluminum - ERS3s6 | Asass 5356 0.25 0.40 0.10 0.05-020 | . 4.5.5.5 0.05-0,20 0.10 | 6.06.0.20 - " 0,05 0
5354 Aluminum * |ERSSS | A5554 | 5554 .0.25 040 | 070 050-1.0 [ 2490 [T0.05020 | 033 0.05-020 | o3 o
S356 Aluminum K ERssse [ R5S5356 1 5556 025" 4 040 0.10 £.50-1.0 4.7-5.5 0.05-0.20 025 0.05-0.20 0.95 0.
5654 Aluminum ERSE654 [ R5654 5654 0 )] 0.05 0.0) 3.1-39 0.15-0.35 0.20| 0.050.15 0.05 0.
- | — . A4 BOC G~
I, 8Sngh valuos shovmn aro maximum posconlages, oxcop svhiora a minimum js spociliod, o . : -
2. DBorylium shall nol excood 0.0000 porcom, all aftoys, ' : _ ' _ . ,
A Sikan plus iron shall noj excdod 0.95 porcant. 90 HESEARCH j- - J
0. tho aluminum contert Is tho dilefonco bolwaon 100.00 porcont and tho sum of all ol)ier molallie elemonts Presanl in smounts of HINGHAM MA 0" U
0.010 porcant of mote oach, exprassod lo the socond dacirnal belora deloming o sum, and shall not bo joss than 95,0, ’ < 43
C.  Vanadium contonl shall bo 0,05-0.15 perconl, Zirconium conteni shall bo 0,10-0.25 percont, :
0. Sicon plus lion shall not oxcood Q.45 porconi,

Q




: J. W, HARRIS CO., NG, [ 10930 DEERFIELD ROAD | CINCINNATI 01110 45242

. .
4 N .
Lo
. !

P
! \'”

J..W. Harris Comp
Cerlificale of Comp|

Dato N

Shppod Ta:

frotess SusTeu ¢ Tl

. AIRCO NEW ENGLAND
. 90 RESEARCH ROAD

CO 700.¢ 43R /iy 904 9043

HINGILAM, MA 02043
P.O. No PO ' '
tom Waighit l Siro Alloy Hoal No,

sl B |

@33

|
(&

mOdor No, '7/5 ?/ﬂa:"ﬂj-

Icgmmo S as. | P
J%%Wmocc”“@s

Dato Shippod /0 5P i

..

¥

T A ) T : -

B € e L IR e o Mg o« fwfom . Other brant

oo . DR R Each . T

| 1100 Alumingm (B)ERt100 | A1100] 1100 A A | oo0s020] one | o.10 | oas -
| 2319 ANminom (CMER2319 | A2319| 2319 - 0.20 030 | 5860 | 0.20:0.40 0.02 0.10| 0.10-0.20 0.05 ¢
[ 4043 Aluminum - ER4043 | 4043 | qo43 | 43 €0 | 0.8 030 | o5 0.05 0.10 020 0.05 , . c
710 Alumlaum ER4047 | R1047 | 4047|7100 2.0 [ 0.0 0.30 0.15 | 0.20 0.05 T

$ 5183 Aluminum — ERSTa3 [ As183 | 5153 40 0.40 0.10 0.50-1.0 0.05-0.25" | 025| o.4s 0.05 o
5356 AMluminum - |ERS3SG | nsasg 5356 0.25 0.40 0.10 0.05-0,20 0.05-0,20 0.10 { 0.06-0.20 . " 0.05 0
5554 Muminum * |ERsSSI [ Ross4 | E5gg 0.25 0.40 0.70 0.50-1.0 | 0.05-0.20 | 0325 | 005035 0.05 Dy
5556 Alominum ,]Eﬂssse R5556 | 1 5850 025" 1040 | g0 03010 | 4755 [T0.050.30 | 055 0.05-0.20 0.95 a.
5654 Aluminum | ERS654 | BEE54 5654 | D D | oo0s 0.01 3.1-39 0.15-0.35 0.20 | 0.05-0.15 0.05 0

NHOTES:
I. Sl valuos shown afe maximum potconlagos, oxcept whora minimum s spaciliad, o .
Baryllium shiatl not oxcood 0,0008 Poicam, ali alloys, ) : ’

2
A Siicon plus iron shall nol oxoood 0.95 porcont, _
0. tho aluminum Canlont Is the dillerence botwoon 100,00 porcant and the zum of all other motallic slemonis Prosonlin amounis of

0.010 porcont er morp aach, oxpressod lo the sacond docinal bLolorg detorming i suny, and shall nol ba loge than 99,0,
C. Vanadium conlenl shall be 0,05.0,15 Perconl, Zirconium conlant shatl bo @, 10-0.25 porcant, .
0. Sion Plis hon shall nof oxcoad Q.15 porcont,




: J. W. HARAIS co,, e, |

10930 DE ERPIELL FloAD ’ CINCINNATY, 0o 45242,

RIZE P.22/02

-

J..W. Harris C'&,
Certificate of Con

L
Dale

EATRCO NEW ENGLAND

Shizpod Tn;-j
90- RESEARCH ROAD

Fpcess Sy&72me

Dato Shippoy -

' - =
‘ OndarNo, 7/ 0.
o HINGUAM, Ma 02043 700 _ /;‘/590?’ of Lo .
9y PO ) ' ' : .
s .
& Walgtu Sixa Alloy Haar ng, Commanis:
1. : R R ' . '
) 50 539 o Rlom G 6
" ‘ - T p— — -
E 2. - . ‘ ) . .. . -t .
0 e e o - e ’ .'—Tm- !
g} -—' 3-' .l. -
0 - .
3 - iy —_—
. Al ‘o |AWS AS1000 . [QQ-R-556D T
g T Aske srasge’ |6 Glasa - | Cr o 1w
. ' . L. - ~
. . g — . —— ——————
& {1100 Alvaioum 8| Ent 100 | Arros 100 A 0 | -
a) . R ] . — e ——— --9—.-._-—-——-___._
G 2312 Alminvm (C)| FR2a19 ] A2a1g 2318 0.20 0.10] 0.10:0.20
A043 Aluminum - [ER4043 R4043 4043 " | 4.5.6.0 0.10 0.20
; : - - B — P ——
YIOAIUmPrJUm_ ERdod7 [ Rdo47 | aoar 1.0~ (3,0 R B BT}
-[-5183 Aluminum—1 ERs 105 AT TG0 A0 0.05-0.25" |- o5 .18
3956 Alvminumn * [ERs3sg 15356 [ ) 5336 0.25 0.050.20 | 010 wo6.030-
3554 Mvmisvm "~ | ERSSSTTiREET 5554 .0.25 005020 | 025 [ vos020 005
- | 5556 Alumiouin EASSSs 'Assse | 5556 025" 0.050,2 025 | 0.0502¢
- SGS-LAIUmJ'nUm {: 15654 HS 654 5654 0 ()_15033-_-_?]36' D.DS"O. 15 e
] ‘ .
Z NOTES:
T Lo Sigh values slown aro maximum Porcomagos, akcapt wiera nHnkmum is spocified
2. Dowylium shal no| excond 0.0008 porcoq, all afloys ! ]
W A Slicon plus bon shall not oxco'od 0,95 pegoont, . . _
v 0. the alvminum cantoent ia tho differonce bulwoon 100,00 peicont and the sum of a| olher matalhie slenonns prosem in amounts cf N
1G] 0.010porcan| or moio oxcly, oxprasxzod jo tho 3econd dacimal bolose dulnnnmg the sum, ang shadt nol b logs than 89.0 -
8 c. Vnnndiwq contoni shiall bo 0,05-0,15 paicont, Zimonjum nlent shalfbo ©,10.0,25 poican)
g 0. Sitloon pius liog shall nol exceood 0,45 porconl,
g .
. .
[u]

applicabte voeelinen ...

Wo costily thal ihe ftems and/or Matenals lised abova are i an. .




WOV 13 36 ©1:36PM NORTHEAST AIRGAs

]

P.5 -

AlcoTec Wira Company

A I . 2750 Aerd Park Drive
i | | ] Travaerse City, Mi 48686 USA

(818) 941-4111 Phone

A Parnership of Afcoa Weld Wire Company, Inc. (618) 841-3154 Fax
and Aluminum Technolagy Comeration : aicstac@traverse,com E-malf
11/13/986

CERTIFIED MATERIAIL REPORT

.Allci_x Diameter Packagze 7 Lot Numbér
4 R5183 156 TIG Rod Box . .. 362884
P. o_:f:_géiiﬁ_"_ B ~ : e -— -
Chemical Composition limits l
Element Minimum % Maximum %
Si - 0.40 V7
Fe - 0.40
cu -—— 0.10
Mn 0.50 1.0 »
Mg 4.3 5.2 :;/
Cr : 0.08 0.25 /
in - -—— 0.23 /
. Ti - Q.15
o ! Be - 0.0008/‘/
Other Each -— Q.05
Other Total -—— 0.15

Aluminum Remainder

AlcoTec Wise Company hereby certifies that the material covered by this
report hds been inspected in accordance with and been found to meet the
annliecahis rpmnrompnf< af snecification AWS A5.10-92 apnd af¥ order

all Packavlng ‘materials are in Compliante Wit CONEG tegislatiomr— ——— .

" L —

Acdz.t.mna-l Crder Requi rements :

C;;fw{ wa

V.2« Cuzity Cantrod




AlcoTec Wire Company

: l ‘ 2750 Aero Park Drive

, l l l Traverse City. Ml 49686 USA
. (616) 941-4111 Phone
(616) 941-9154 Fax

angd Aluminum Technology Corporation alcatec @traverse.com E-mail

R YI/LL/06

A Partnership of Alcoa Weld Wire Campany, Inc.

CER7T1 FIED IW_ATE IAL. REPORT

L AT b

ilo\ o Diamerer Pacztage : Lol Numlie s

- - e e, -

RS183 | .156 TIG Rod Box " 362884

F.w.s - JE33530

Chemizsai Jempasiiion limic :

Ei=m=2nt Minimum *3 Maximum %
Si -—— 0.40
Fe -—- SN
ol -—- .1
M Q.50 0
ME 2.3 £.2
tr .03 0.23
in -—- g.2x
Ti - .15
Ex --- g.ocos

£ Other Each -——- Q.03

{H“ - - - .= thrnas Joral S - o

: Aluminum ‘ Rzmainder

AlcoTe: Wire CTompany hereby certifizs that the material covered by thiz
repor: has heen inspected in accordance with and been found o meet the
applicabie regquirements of specification AWS AT.12-22 and any order

requirements listed below.

~ {7
T o

<

All Packaging materials are in compliancgwith CONESG legisiation.

additional Order Regquiremunts:

V.P. - Cuality Control




Heat c : .;¥51;?5_ "¥H; = :Eﬁ'f ‘ s e T
$710840 015 ".430.- -1.800 . .016 .013 20.01 9.78
o cb/Nb Ta ST . Lo Ch/NbeTa N
. os0 . .0z .050.. .04 . .00
o
A
The natarlal has not come :n contact uxth mercury or mercury-contaxntng cnmpnunds _

P.0. BOX 1220, SCRANTON' PA. 13501 PH frivil 537-5191
‘PLANT LQCATICIN- INTEBSTATE 81, WAVERLY EXIT 59

{"' Y . .

. BOC GASES (AIRCO) SHIPTO: FRocsss axTEmS

LISLE IL S
;s-romsa PURCHASE OFDER NO: 700680 ~R/ VS F Y 0 %o CERTIFICATE DATE: 9/04/96
\NDVIK ORDER NO: - go81s . S ey 2o %80T L
ORK 6ﬁpsafL0T vo: Come T

- s
NS e
TR

e ; P e s R o
STAIHLESS STEEL IJELDIHG HIRE TYPE ER 3081.‘. DIAHETER:.,}./B' (,

Filler Metal Analysis, %

Haterxal not touched hy hand after flnal pruductxon process cleaning

Material has been nanufactured in accordanca uxth Sandv1k Steel Coupany Quality Manual
Revigion 10 dated October 1, 1995. Qualzty systtu approved to "180-9002/ANSI/ASQC

09002-1994. .

Bengt BE. Berg, Director, Quality and Metallurgy C:’,
15¢65119)¢10) ' R B@G C\ A S
B =SEARCH! D
Hl QGHAM MA 0zu+43

- -~ E;E ;:--
"‘ o o Coermm ems e - R ﬁC/
Y IR

PN NN R e am ey PR AT



SAN EK‘; ! ; .

AT P o M T ST - XN

We make Quality appert . :

MR . PLANT LOCATION: SR TNIEASTATE BT wmrsm.v YEXIT 59

JLD TO: BOC GASES (AIRCO? SHIP TO: §3ch;£§53> :§Q7§§E§va
LISLE IL : L
USTOMER PUR?HASE OROER NO: 062 R /4 5 GoH FOHSE cssmsjca'rE DATE. 1 0 / 04 /9 5
ANDVIK ORDER NO.: 92899 e ‘ 3
IORK ORDER/LOTNO:  “+ .
AWS B-S. 9“-': s

STAI!LESS STEEL HELDIRG HIBE TYPE ER 3081.. :DIHﬁETER' 1/3

Flller Netal Bnalysxs, %

Heat . € 8i Mn P S r Ri

S437864 .013 .430 1.720°  .020 - .013 19.88 9.98
i Yo _Ch/Rh Ta Ti . Cu Cb/Rb+Td N
L 250 - .0i60 © 008 - T a%0 " 77 Toss

The material has not come in contact uxth nercury or norcury-conta1n1ng cumpounds.

b

“Material not touched by hand after f:nal productxon process cleaning.”

Material has been manufactured im accordanmce uwith Sandvnk Steel Cowmpany Qual;ty Manuzl
Revision 10 dated October 1, 1395, Quahty systou approved to ISO-BOOZIAHSI/ASQC
99002 -1994..

Bengt H. Berg, Director, Quality amd Metallurgy I‘W‘W Boc GASES

Daniel l_laniani, Quality Engineer | MIESEARCH ROAD
INGHAR, MA 02043

;_ CUSTOMER ORIGINAL =
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. % . 1SS0
_ . N o %»awmm:éggfn'
: J. W. HARRIS Co..INC. [ 10930 DEERFIELD AOAD | CINCINNATI, OMIO 45242 Ce ale of Comp
13 o . Daro R AN "'“"““Eff

Shippod To: Dato Sh?pp?g _:EZ'—/X" 5‘?:7’\-'5-

Ordar No, ? ?&9 l -

4 ALnco NEW ENGLAND
‘. 90 RESEARCYH ROAD

GRocess  SqsTems TwiL
G0 700 15T/ 751000

HINGUAM, MA 02043
Alloy Hoot No, .

PO
v Az | Bl | oneg

Wolght
2. o !
3, . . ‘..“ ... o ‘ l . o A J

anawe

L T P

—" Commonls:

Sz

i . |AWS AS1000, [QG-R.566 . : ! o 1 , s Parce
f Atoy AS“:‘SE SF::..{}S?IO ? Gﬁs:ﬁ -B S | e > " " / N e ( o,‘herhznr.
N Ik T | Each -
1100 Aluminum (8} ER1100 | R 00 1100 LA A 0,05-0,20 0.05 | 0.10 005 |-
2319 Aminum (C}| ERZ319 | R2319 2319 0.20 0.30 5.0-6.0 0.20:0.40 0.02 4 0.10 | 0.10-0.20 0.05 '
[ 4043 Aluminum - | ER4045 A4043 4043 | 4.5-60 0.0 0.30 005 | o005 0.10 a.20 ~0.05 . .|
718 Alumlaum ER4047 [ Ad047 | a047 11.0-130 [ 0.0 0.90 AT 0.20 0.05
: |.8103 Auminum  [ER5163 | RS 183 5183 [ 40 0.40 0.10 0.50-1.0 4.3.5.2 0.05-0,25" | 0,25 0.15 0.05
[ 5356 Alumiaumn * |ER3356 | A5358 5356 0.25 040 .| o.10 0.05-0.20 | . 4.5-5.5 [ 0.05-.0.20 0.10 | 0.06-0.20 - " 0.05
| 5554 Aluminum ERASSS4 | RS554% 5554 .0.25 0.40 0.10 0.50-1.0 | 2430 || 0.05.020 0.25 [ 0.05-020 0.05 |
| 5556 Alumninum . | ERSSS6 | AS5sE | 5556 0.25 0.40 0.10 0.50-1.0 4.7-s.5 | 0.05-0.20 025 [ 0.05-0,20 0.05 i
| 5654 Alominum ERS654 [ R5654 5654 D D 0.05 0.01 3,139 0.150.35 0.20 | 0.05-0.15 0.05 t
NOTES: . ' {
I. Sihgle valuas shown are maximum porconlagas, excep! whore a minimum js spaciliod,
2. BeryNum shall not excood 0.0000 Porcom, all alloys, ’ . o
A Slicon plus iron shall nol exedod 0.95 poccanl. . .
D.

the aluminvm conlent Is the dilleronco bolwoeen 100,00 parcant and tho sum of ali oihygr motallic olemonts
0.010 porcont of mosp aach, exprossod Jo U socond decimal belora delomming o sum, and shall nol ba
Vanadium conlonl shall bo 0.05-0.15 parconl. Zrconlum canlont shail bo 0.10-0.25 porcan|,

Siican plus lion shal nol oxcood 0,45 potconl, ’

!
Prasent in amounts of
loss than 99 0.

=

g
e

,7:'2'."“.
1

I #

! - We cerlily that [he items andfor matenials lised'abova are in dccordance
‘ applicoble purchane cppcificatinn. '




£ 1F S5 (HON) 08:3F

-HP.RR'ES HELCO CUSTSRY

F gl

- o — e X

ITEL:704 739 2801

MARRIS-WELCO | 1051 YORE ROAD P.O. 80X 9 | XINGS MOUNTAIN, NC 2808¢
SOLDRRING, BRAZING & WELDING PRODUCTS
CERTIFICNCE: oF co:r#!.rmcs

- _ W T BNL 138U DATE: 04-T6.s
(T:’ch&ss SYSiems Y o
e 74@5&/7 74/000
A0 uRS yaf/s He X3
p-' - "1--... ‘i 4
: CHENICAL CONPOSITION LIMITS
Tt ALLOY: Y4643
SPEC:’ AWS AS.10R/ER4043/AM5 4190D
ASHE BFA 8..0/¢Q-R-664-B
SILICON 4.800 - §.000 TITANIUM . 204
COPpsEX ' 200 MACNESTU™ 058
IRCH * .800 2INC .106
BERYLLIUX T 9008 REMAINDER CALUMINUM
OTHER - .18 :
ey
T ,44-
y At‘ -

.-—

SINGLE 'M.LUBS A.RI mmm UNLEDS mV;SR SPICI?IBD.

SAFETY SILV, STAY BILV
TRADEMARKS Q? J.WL MIS €0

¢

~BTAY CLIJUI H

EL T Fr oY

...;-'- '.
J
: l-

n] fnn s azman' ARE n:c:s‘r.zsn

IIlBoc
80 RES
HINGHAM, MA

EARCH ROAD

02043

L7007

marovys

WE {CERTIFY THAT m TTEMS AND/OR
MATERIALE. LISTLD.ARGVE ARE IN
ACCORDANCE: WITH. ALL APPLICASLE

" PURCHASE? SﬂﬁI?ICATIORS HAVING

_ 138?!(.'1‘1

HHE t M. ~rr F




' mwxﬁf _____ <

MATERIAL CERTIFICA

SANDVIK STEEL COMPANY
P.0. BOX 1220, SCRANTON, PA. 18501 PH. (717] 587,5191
PLANT LOCATION: INTERSTATE 81, WAVERLY EXIT 59

SOLD TO: TRACESS SK¥STEZS SHIP TO: AIRCO-REW ENGLAND
HINGHAM HNA
CUSTOMER PURCHASE ORDER NO.: 70OV 5 R/ 77V /500 ' CERTIFICATE DATE: 3/20/97
SANDVIK ORDER NQ.: CauaNTiTY: [ 80 1B S.
WORK ORDER/LOT NO.: _.r | . TAG: |
AUS Bk-S5.49

STAINLESS STEEL -MELDING MWIRE TYPE ER 308L DIARMETER: 1/16"

Filler Metal Analysis, %

> Heat (4 Si Ma P s Cr qi
S$711375 .007 .400 1.800 .014 .012 20.02 9,85
¥ Ch/Hb Ta Ti Cu cwnué'ra_ K

.010 ' A + . 002 -03¢ .03Q .055

The waterial has sol come in contact with mercuty or mercury-~coatainirg compounds.

""Material not touched by hand @fter final production process cleaning.”
Material has been wmanufactured in accordance uith Sandvik Steel Company Quality Manual

Revision 10 dated October 1, 1995. Quality system approved to IS0-S002/ARSI/ASQC
Q3002-13%4.

O F BOC GASES

Keith M. Hottle, Manager, Quality 3 Metallurgy . MHESEARC"' HOAD
Celeste Bremnan, Sr. Quality Enginpeer . HINGW MA
' « MA 02043

15¢661193¢10)
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MATERIAL CERTIFIC
| ... SANDVIK STEEL COMPANY
P.0. BOX 1220, SCRANTON, PA. 18501 PH. (717) 587-5191

PLANT LOCATION: INTERSTATE 81, WAVERLY EXIT 59

-

.’

B

1
SOLPTO: BOC GASES (AIRCO) SHIP TO: AIRCO-NEW ENGLAND

LISLE IL BIAGHAN A
CUSTOMER PURCHASE ORDER NO.: 42100 CERTIFICATE DATE: 9/03 /96
SANDVIK ORDER NO.: " 90818 QUANTITY: PER PACEING ROTE
WORK ORDER/LOTNC.. - 967819 ' _ TAG:

AUS A-5.9

-STRINLESS STEEL WELDING WIRE TYPE.ER-308L .- . . DIAMETER: 3/3z"

Filler Maetal Analysis, %

. Heat ¢ si Mo P s e i
S7703%6
S, .013 .430 1.720 .020 .013 ‘19,88 .98
Mo CB/Rb Ta Ti Cu Co/Nb+Ta N
' .250 .010 .00S .18 - ,055

;": The material has not come in contact with mercury or mercury-containing compounds.
—— "Material not touched by hand after final production pracess cleaning.”
!.h.terial has beea uaaufactx;er in accordance with Samdvik Steel Company Quality Manual

Revision 10 dated October 1, 1995. Quality system approved to ISO-S002/ANSI/ZASQC
08002-1994,

Theesss SSENS

| _ TONER 7 74 0 fsa0
Bengt R. Berg, Dirasctor, Quality and tetallurgy
15¢B8119XC10) ‘
o T & BOC GASES
- S TR * 80 RESEARCH ROAD
o _ HINGHAM, MA 02043

Oé’c




SAN Dv||(| MATERIAL CERTIFICA

Steel’r- ;| SANDVIK STEEL COMPANY

P.O. BOX 1220, SCRANTON, PA. 18501 PH, (717) 587-5191
PLANT LOCATION: INTERSTATE 81, WAVERLY EXIT 2]

ol¥ e inake Quality kapperii.0x

SOLD TO: BOC GASES (AIRCO) SHIP TO: AIRCO-NEUW ENGLAND
LISLE IL HINGHAM INMA
CUSTOMER PURCHASE ORDER NO.: 455682 CERTIFICATE DATE: 4/21797
SANDVIK ORDER NO.: 12503 QuUANTITY: PER PACKING NOTE
WORK CRDER /LOT NO.: © 978457 TAG:
AUS A-5.9
STAINLESS STEEL WELDIRG WIRE TYPE ER 308L | DIAMETER: 3/32°

Filler Metal! Analysis, %

Heat C Si Mn P s Cr . Ni

s712978 ~4elB  o13 .440 1.800 .015 .015 19.98 9.53
. Mo Cb/Nb Ta Ti Cu Cb/Nb+Ta N
H-28-57 .070 , .002 . 080 -030 .035

(focess Sk sTems
fo. 700 /97\’/77400\5‘0@
Sha]opw N-25-77 0@5R#§0ﬁ44—0/

The material has not come i{n contact with mercury or mercury-coantaiziog compounds.
“Material not touched by hand after final production process cleaning.”

Material has been manufactured in accordance with Sandvik Steel Company Quality Manual
Revision 10 dated October 1, 1395. Quality system approved to IS0-3002/ANSI/ASQC

09002-15394.
_ SO BOC GASES
el Rl gl 90 RESEARCH ROAD
A /g . HINGHAM, MA 02043
15(66119>¢10> Ao &

. Dy




LSmAN DVIK| i

§A_ND\{II_( QHDEH N__O.. -

WORK ORDER/LOTNG: =" . 970470 e

- PROCESS srsrzns IHTL
WESTECTO MA - -

"\ -..'. CERTIFICATE DATE: 4/29/97

_ QUANTITY: PER PACKING NOTE

TAQ

RS A-5.9 L

g STAIELESS STEEL HELBIHE UIRE TYPE ER BOBL

si. m | p

.400 1.800 .014

e gu/db © Ta - Ti

DIAMETER: .035°

- Cr . Wi

L .012 20.02 9.85

Cu ‘ Cb/Nb+Ta N

U 030 - 030 . 055

MATERIAL CERTIFlCA

pet




fFR 28 97 11:55°M NORTHEAST AIRGRS | P.1
AlcoTec Wire Company

A I l . 2750 Aerg Park Drive
ra! ] l : . Traverse City, Ml 45888 USA
& " {618) 8414111 Phene

A Partnership of Alcoa Weld Wire Company, Inc. (818) 841-9154 Fax
and Aluminum Technalogy Corporation . alesiec @travarsa.com E-mall

01/13/97

CERTIFIED MATERIAL REPORT

Alloy - Digmeter Package . Lot Number

R5183 : .125 TIG Rod Bex 363423

PlOl# - 93113

Chemical Composition limits

Element Minimum % Maximum %
si - g.40

Fe —— 0.40
Cu “-- 0.14

Mn ¢.50 1.0

Mg 4,3 - 5.2 .
Cr 0.05 0.25

Zn -—- Q.25

Ti - 0.15

Be -—— 0.0008
Other Esach - 0.08%
pthar Total ——- 0.1%
Aluminum Remainder

AlcoTec Wire Company hereby certifies that the material covered by this
report has been inspected in accordance with and been found to meet the
applicable requirements.of specification AWS A5.10-92 and any order
requirements listed bdelow. o A ;

i

all Packaging matcr'!;'.als are in compliance with CONEG legislation.

Additional Order Requirements:

{—— V.P, « Quality Contred . ==
' - LS
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Title

SPECIFICATION FOR CLEANING:PROCEDURE

Attachment

LIGO COMPONENT CLEANING DATA SHEET

Project V59049

Component Serial Number

Z22A O

Wash Cycle: M eano o\

Flowrates: 30 Commy Max. Temp.: _} "f j Duration: 3 hes

Operator: A2 ot il 6,&;-‘*’7 Date: é' / -99
Bl pARRE Tom Ea{_ Pru)

Comments:

g
3
g
Component(s) Inspected By: “ Date: M’
Quality Assurmcezw Date: (—; —_ _/O ’?7 '
Comments:
z

SPECIFICATION

rumber A V049-2-015 R";{'

Page _C:?_ of T

oS 50T

11734
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GO OATASHEET

MANUAL WASH STATION
PARTDESCRIPTION: 33 W SN D} WORK ORDER:
- DATEITIME: G-1-97
- OPERATOR: Meock / Fol

NOTE:REMOVE ALL TIE RODS PRIOR TO WASHING

1.FILL D.l. WATER TANK XD-103 TO MARK.HEAT D.l. WATER USING PUMP XP-103 AND HTR.XP-1 D2

TO 150.F. TI925=
2 FILL POWER WASHER TANK WITH A 50% SOLUTION OF IMPRO CLEAN 1300 AND D.). WATER.
MiX 1:1

3.APPLY SOAP SOLUTION TO ALL COMPONENT SURFACES WITH LARGE YELLOW NOZZLE IN
POWER WASHER WAND AND SIPHON TUBE IN THE POWER WASHER TANK.
4 HAND SCRUB SURFACES WITH NYLON BRUSH WHERE NEEDED.
5.REMOVE SIPHON TUBE FROM TANK AND INSTALL GREEN NOZZLE INTO WAND.
6.POWER WASH COMPONENT. ALL SURFACES SLOWLY COVERED AT LEAST TWICE.

WASH TIME =
7.POWER RINSE COMPONENT. ALL SURFACES SLOWLY COVERED AT LEAST TWICE. |

RINSE TIME=
8.REMOVE EXCESS WATER WITH VACUUM OR CLEAN AIR WAND.
9.ALLOW COMPONENT TO DRY BEFORE MOVING TO CLEAN ROOM. . DRY TiME=

-

NOTES:

74 8° F

IZone

/.5~ MIN

“/5" MIN

9O MIN

SNLL




Title: COMPONENT RGA TEST PROCEDURE

TITLE TEST ARTICLE PARAMETERS PUMPDOWN LOG

DATE:  7/9/47
TIME: 4
TEST L.D.: e.g. WBSC1 1 WA3IS_ [.5acC
PSI TEST ENGINEER: /5,
QUALITY ASSURANCE:
PHYSICAL DIMENSIONS
S.5. SURFACE AREA fi- cm”
VITON LINEAL LENGTH inches cm
VOLUME f’ liters
PUMPDOWN TIME PRESSURE
7/3/97 0930 hr:min L5 X10"5 Torr
' /630 brmin | 2,9x/0~6 | Tom
7/4/97 22/0 hrmin | ) 4y,p "¢ |Tom
7/7/4 7 OG5 hrmin | 9.3%)0 -9 | Torr
hr:min Torr
hr:mm Torr
hr:min Torr
hr:min Torr
hr:min Torr
hr:min Torr
hr:min Torr
hr:min ~Torr
hr:min Torr
hr:min Torr
hr:min Torr
hr:min Torr
hr:min Torr
hr:min Torr
hr:min Torr
SPECIFICATION
Number: V049-2-127__ Rev.1
A
Page _ 20 of__26




l Title: COMPONENT RGA TEST PROCEDURE

TITLE BAKE OUT TEMPERATURE LOG
DATE: 7/2/57
TIME: '

TEST 1.D.: e.g. WBSCI 1 W B39 AL
PSI TEST ENGINEER: _ (7,
QUALITY ASSURANCE:

BAREOUT LOG/DATE TIME TEMPERATURE
7/3/92 ©930 hr:min 34,

o 103 o hrmin | 472,

7 /447 22/0 hr:min /3%,
2/2/47 06/5 hrmin | 32,
. - hr:min

hr:min
hr:min
hr:min
hr:min
hr:min
hromin
hr:min
hr:min
hr:min
hr:min
hr:min
hr:min

hrmin

hr:min

SPECIFICATION

Numper: V048-2-127 Rev 1

Page__ 21__of __26



Title: COMPONENT RGA TEST PROCEDURE ;
TITLE RGA ION SOURCE SETTINGS SHEET
DATE:
TIME:
TEST LD.: eg. WBSCI 1
PSITEST ENGINEER: _
QUALITY ASSURANCE:
RGA NUMBER:
RGA SENSOR HEAD SERIAL # QMS
RGA ELECTRONICS UNIT SERIAL # QME
| Type CH-TRON | |IS-TYPE: HS-THOR.
Channel 0 ENABLE
Detector Amplifier RF-Polarity inverse
Type CH-TRON Lot 1S-Voltages V]
SEM Volt << >> Offset ON IonRef 138
Cathode 90.0
1l Mass Ion Source Focus 9.38
"~ Mode SCAN-N . Filament # Field Axis 5.75
First IS-Set Extract 12
Width
Speed [S-Emission Fil.Prot. Thresh.
) [mbar]
Resolution - Emiss [mA] AN
Cliressandd - Protect [A] 35 OF T abwoe
SPECIFICATION
\ Number: V049-2-127‘ Rev.1
T A

Page__ 22 of__26



Title: COMPONENT RGA TEST PROCEDURE

TITLE RGA SCAN PARAMETER FILE SETTINGS

DATE:

TIME:

TESTLD.: e.g. WBSCI1_1

PSI TEST ENGINEER:

QUALITY ASSURANCE:

RGA NUMBER:

RGA SENSOR HEAD SERIAL # QMS

RGA ELECTRONICS UNIT SERIAL # QME

PARAMETER FILE: LIGO200.SAP PARAMETER FILE: LIGO200.SBP

Load-Ch:00 |CH-0" = Load-Ch:00 CH-0
State . - ENABLE State - ENABLE
Det. Type CH-TRON Det. Type - CH-TRON
Mass Mode | SCAN-F Mass Mode SCAN-F
First Mass 0.00 First Mass 0.00
Detector
SEM Voltage | 1700 { SEM Voltage . | 1700 |
Mass
Speed--+i-:- | 55 Speed- - - 5s
Width =:-..- | 200 Width - 200
Resolution = |25 Resolution 25
Threshold:=. | IE-15
. Amplifier : .
Amp. Mode - | AUTO Amp. Mode - | AUTO
Amp. Range | — Amp. Range e
Range-L — Range-L —
Pause-Cal. | 1.0 Pause - Cal. 1.0
Y Offset - - ON Offset - - ON

QUTPUT: User discretion
DISPLAY: User discretion

SPECIFICATION

A

Numper: V048-2-127

Rev.1

Page 23 of _26__




Title: COMPONENT RGA TEST PROCEDURE
JITLE OUTGASSING RATES REPORT SHEET
DATE: 7/7/47
\ TIME: T
TESTLD.: e.g. WBSC1 1 wbi2A_ [.34C
PSI TEST ENGINEER: /s
QUALITY ASSURANCE:
RGA NUMBER:
RGA SENSOR HEAD SERIAL # QMS
RGA ELECTRONICS UNIT SERIAL # QME
oYeLE B 2 y CYCLE B L(ITH CALIBRGTET mixi) LISHK)
AMU I Leak rate Fomu I Gas load Q q
' " | Sensitivity | with leak sensitivity
(Amp) | Tom-L/s Factor {Amp) Torr-L/s-A Torr-L/s | Torr-L/s-cm®
wrt N2
H2 |1.55~7 | 4.3X10° & E-T 20.9 $26-6 ). 8 £-17
12 |§.5E~1 0.42 145,49 7.8 -9 2, TE=I¢
14 [3,26-10 0.5 143, 4 2.35-8 7 AE~14-
¢ 15 |} 5F~D 0.54 1435, 4 L6E~E S H- 14
CH4 |3,06-10 0.57 14-3.4 3,2E-8 i =13
17 | 8.6E~iD 0.6 [F3.9 4,5t -3 3,243
H20 [3.06~9 0.64 1 43,4 3.5£6-7 ), 2E6-12.
19 |3.3£-0 0.67 | 3.4 3.GL-8 2 3L-13
2 |1} &0 0.71 } 43,9 1.2 £-8 4,045~/4
| 28 [34£-2 | 9.5X10™ [0E-8 11439 49£-7 1.76-12
3 32 [3,06-10 1.14 /439 4.0.1/~-8 b E~13
38 {24E-11 ] 136 - /42,9 200-F 1, 414
40 3,2 £-11 | 9.4X10° 50«10 [2060.9 o, #i5-9F 2,2 £-]4
43 {4,764 133 143.5 & -9 2.9E-]4
44 13.05-p 157 /43,9 S.FE-F AT
129 |4 &= | 2.5X107™ 4.36-11 | (58, 3.%54-8 l1E 14
F 131 [£.4-/2 [ 2.0X10° 2.2:5-11 | 870, F 44175 LS4
132 |5£-/2 2.5X107 2.8~ | 75%. 3, 569 434
| 134 |5~/2 1.OX10° 2081 447, 2,369 plE=1
OTHER] | .04£-9 41439 1.5 £=7 St B -3
= V.
A v 225 0% SPECIFICATION
N Numper V045-2-127 Rev.1
A -

Page ___24_ of __25__



Title: COMPONENT RGA TEST PROCEDURE

T

ITLE OUTGASSING RATES REPORT SHEET

DATE:

TIME:

TESTLD.: e.g. WBSC1_1

PSI TEST ENGINEER:

QUALITY ASSURANCE:

RGA NUMBER:

RGA SENSOR HEAD SERIAL # QMS

RGA ELECTRONICS UNIT SERIAL # QME

AMU I Leak rate Fons I Gas load

_ Sensitivity | with leak sensitivity
(Amp) | Torr-L/s Factor (Amp) Torr-Lis-A
wrt N2

Torr-Lis Torr-L/s-cm?

q

SPECIFICATION

A

Number: V045-2-127 Rev.1

Page ___25__ of _26__




Title: COMPONENT RGA TEST PROCEDURE

Tr

AGE: TEST LD. FILENAME: XXXXXXXX.SAC

TITLE |

RGA COMPUTER DATA FILE LOG

DATE:

7/2/4 W B34

TIME:

L3

TESTLD.: eg. WBSCL_1

PSI TEST ENGINEER:

QUALITY ASSURANCE:

RGA NUMBER:

RGA SENSOR HEAD SERIAL # QMS

RGA ELECTRONICS UNIT SERIAL # QME

BARGRAPH DATA FILE NAME .
ANALOG SCAN DATA FILENAME W 3377.5a¢C

OTHER DATA FILES

PRINTOUT OF

1.
12

3 -

LAST ANALOG SCAN BEFORE €ALIBRATION
ANALOG SCAN WITH CALIBRATED LEAK OPEN

BARGRAPH PLOT

SPECIFICATION

Number. V048-2-127
A =

Rev.1

Page _ 26 of

26
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[D1] Display Saved Values { wh3a_1.sac >

File Display Setup Function Spgcial Info
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