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Tiuc QUAI,ITY PLAN FOR HORTZONTAI ACCESS MODTTLE (IIAItf)

SPECIFICATION

APPLIcAiLE DRAwhrGs

V0494-054 HAM F1ange/Annulus Tubing Assembly

V0194-|ZB FIAM Shell Veldment Assembly

V0494-002 Horizonral Accesss Module Chamber Assembly

V049443i 60-l/2 1.D. Flange Detail (Grooved)

V0494-03? 60.1/? LD. Flange Detail (Flat Face )

V0494-021 84-14" I.D. Flange Detail (Grooved )

V049-4427 60-L/2 I.D. Flange Face (Demil )

V04944A4 60'End Cover

VU94-052 HAM Chamber Suppon Saddle

V049-+-053 60-l /2 |.D. Expansion Joint

V0494-lZ7 84-114" Access Cover

V0494-040 HAM Tie Rod Assembly
APPI.ICABT,E PROCT|NURES

v049-2-072

v049.2-071

v049-2-074

v049-2-046

v049-2-078

Welding GTAW (PWHI) P8-P8

Welding PAW (Pwiff) P8-P8

General Rcpair Procedure

Thermal Stress Relief

Ham Chamber Fabrication
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I,IA5S SPECTROUETSR TEST REPORT

CUSTOMER: Process SysEems Int sliraEional ' Inc '

Drawi : rE  No. :  19 / /OSa les  Orde r  No ' :  70904  l t en :

Leak Standard. Sn. 10 51Squipment :DuPoat 120 ssA

lest A.rea: Bellows and weld endsTest Procedure Per ASTM E-498

? S I  F a r !  N o . :

Leak RaEe - Sld.  cu: /s.

/  x t o -  ?

The above referenced
test to the required

bas passed the mass spectrometer leal<expansion j oint
sensit ivi tY.

Inspect or tevel fI Dace /z'f-7c



20 Walkup Drive. Westbotough, MA 01581

cALrFoRMArNsrrrurEoFrEcHNolocy rr' LIGO pnOfgCf

MASSACHUSET'TS INSTITUTE OF TECHNOLOGY

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

1U19/97DATE:

CONTRACT ORDER NIJMBER: PC 175730

PSI JOB NUMBER: v59049

DRAWINGNIIMBER(S): v049 4 r28

TAGNUMBER: WHAM 1

SERIALNUMBER:

ITEM:

01

Refer to attached MaGrial Tracer Record

APPLICABLE SPECIFICATION(S): sA-240 A-500
sA-193 B7
sA-l94 2H

: '
L

F436

PSI certifies that the items fumished in this shipment have been manufactwed 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 rcsults are on file with PSI and are

available for examination.

Gene Senecal

Quality Assurance Engineer

F:\} 4LICO\CORRESPO\SENECAI:COC-FORM



Part Number WI{.A'M I

Material Tracer Record

SN OI PagcZ

(

!. .)

Item # oty U/M Part code Description Co f  C  M IC#
CMTR

2 EA v049M306 3 FI.ANGE SST3O4L COFC CONFLAT
NON.ROTATABLE +1 12 OD BLANK

C ofC

1 0 2 EA v049M760 3 GASKFT oFHc coP coFc 4-112 oD
ooNFLAT FLANGE (PKG OTY 1o) PER
sPEC V049-2437ff4

C ofC

1 1 1 6EA v049M776 BOLT SST 18-8 HEX HD 5/16-18 X 2-
1/4 LG

C ofC

14 1 EA v0494142P23 FI.ANGE SST3O4L COFC CONFLAT
REDUCING PER DETAIL B DWG V049.
+142 W|TH 41t2x21l2 CONFLAT
BORE AND TAPPED HOLES WITH 4
112X2112 CONFLAT BLANK GASKET
AND HARDWARE

C o f C

{ t e EA 2025493 FI.ANGE SST3O4L COFC CONFHT 12
OD BI.ANK NON ROT. ,332 DIATHRU
HOLES 32 PLACES EQ. SP. ON A
11.181 DlA.  B.C.

C  o fC

a 6 1 0EA 202667 3 FI.ANGE SST3O4L COFC CONFI-AT
BI.ANK 10 OO NON ROT..332 DIA
THRU 24 HOLES EO. SP. ON A 9.128
DIA B.C.

1 8 ,/l EA v049M142 3 FLANGE SST3O4L COFC CONFLqT
BUNK 14 OD NON ROT..39O DIA
THRU HOLE 30 PI-ACES EO SPACED
oN A 9.128 DtA B.C.

C o f C

21 1 EA 2026703 GASKET COP OFHC COFC CONFLAT
1G1/2 OD FI-ANGE

C o f C

22 6 EA ?025523 GASKET COP OFHC COFC CONFLAT
12 OD FLANGE

C o f C

23 1 0EA 2026713
-cRsrET 

coP oFHc coFc CoNFLAT
1O OD FLANGE

C ofC

r)6:REB:VOr0.PL-:01



Material Tracer Record

PartNumber WTIAM 1 SAI 01 Page 3

25 156EA v04eM780 gotr ssr 18-8 HEX HD 3/8 -16 X3 LG C o fC

27 500EA v049M777 BOLT SST 18-8 HEX HD 5/1 6 -18 X2-
I t z  L \ r .

C o f C

28 2 EA v049M019 bErrlG viT6ttTs00 BAKED.275 NoM
X 265.125 LG VULCANIZED

C o f C

ZV z EA v049M018 o'Rnc vnoru A500 BAKED.275 NOM
X274.375 LG VULCANIZED

C o f C

30 EA v049M ,l44 3 eRsrcef cop oFHc coFc coNFLAT
CofC 14 OD FLANGE

C ofC

31 EA v049M023 OR|ruC V|TON ASOO BAKED .275 NOM
X 191-114 LG VULCANIZED

C o f C

32 I EA v049M022 onrruc vtron A500 BAKED.275 NOM
X 2OO-5/8 LG VULCANIZED

C o fC

140EA 2A26783 Eour st sA193 87 coFc HEX HD
7/&9 UNC X 4 LG ZINC PI-ATED .OOO2
MIN THK.CLEAR CHROMATE

C o fC

34 140EA 202679 3 nUTE[Ents4 2H coFc HEX HD 7/8-
9 UNC ZINC PLATED .OOO2 MIN THK
CLEAR CHROMATE

C o f C

JC 280EA 2025813 wnsnen Srl ASTM F436 COFC 1-3/4
ODX15i16 IDXI/4 THK ELECTROLESS
NICKEL PLATED

C o f C

JO 156EA v049M783 I.IIJT SILICON BRZ HEX EIE -TO C ofC

5 / 72EA v049M786 WASFIERSST 18.8 FLAT 3/8 C ofC

38 (?n EA v049M782 NUTEILIEOX Bnz HEX 5/16.,I8 C o fC

39 EA v049M785 WASFIER SST 18-8 FLAT 5/16 C  o fC

40 256EA v049M1011 WASHER SST 18-8 3/8 IDXS/8 OD
X.062 THK

C o f C

1 20FT v049M4521 TDEE A269 3o4L dMTR 1-1/2oD x
.065 WT PER SPEC V049-24371T4

C o f C

z 4 EA v04sM551 3 TEE SST304L CofC BTWLD 1-
1/20DX.O65 WT PER SPEC C049-2-
o37tT4

C ofC

1 EA v049M502 3 ElBow ssr3o4L goDEG 1-1/2oDX
.O65WT BTWLD COFC PER SPEC
v049-2-0371f4

C o f C

96:REB:V049-PL-201



Part Number WI{AM 1

Material Tracer Record

S/N 01 Page 4

_ t
(,- tt

4 Ein v049M602 3
-REDUCER 

SST3O4L COFC CONC
BTWLD 1.112ODX 3/4 ODX.O65 WT
PER SPEC VO49-2.037/T4

C o f C

4 EA v049Ms05 3 ELBOW SST3O4L gODEG 3/4ODX.O35
WT BTWLD COFC PER SPEC V049.2-
0371T4

C o f C

T I v049M4il 1 TUBE A269 3O4L CMTR 3/4 OD X.065
WT PER SPEC VO49-2.037/T4

C  o fC

z EA v049M305 3 FI.ANGE SST3O4L COFC CONFLAT
NON-ROTATABLE4.112 OD X 1-112ID

C  o fC

32 1 EA v0494129 HAM ANNULUS FLEX HOSE C o f C

34 2 E,t{ v0494021 a+tt+t.o. FLANGE GROOVED (HAM) A 659
A657

{ EA v0494031 OO.IN I.O. FLANGE GROOVED WITH
sloTs (HAM)

A 745

1 EA v0494032 OO.IIZ I-D. TUNGE FLAT FACED
(HAM)

A 561

J / EA v0494053
-60.5HAM 

METAL BELLOWS PER
SPEC V0492017

C o f C

38 20FT v049M890 1 BAR SST3O4L SA479 CMTR FL1I2X2 C o f C

1 EA v0494040 HAM BELLOWS TIE-ROD ASSY C o f C

45 1 EA v049M601 3 REDUCER SST3O4L COFC CONC
BTWLD 1 ODX 3/4 ODX.O65 WT PER
SPEC V049-2437/T4

C o f C

46 1 EA v049M501 3 ELBOW SST3O4L 9ODEG 1 ODX.O65
WT BTWLD COFC PER SPEC VO49-2-
037ft4

C  o fC

47 n < t - l v049M451 1 TUBE A269 3O4L CMTR 1 ODX .065
WT PER SPEC VO49-2.037/T4

C  o fC

49 I EA v0494123 HNU ZS US ION PUMP SUPPORT C o fC

5U 1 E,I\ v0494206 TLI.IVI NruNUIUS TUBE SUPPORT C o fC

I 1 EA v049M132 1 HEAD SST3O4L SA24O CMTR ASME
FLGD & DISHED 84,25 ID .344 MIN THK
(3/8 NOM. THK) 85 DISH RAD s.25
INSIDE CORNER RAD WITH 2 S.F.
APPROX OVERALL HEIGHT 16.66

A 665
4377

e6:REB:VOrq-PL-201



Part Number wI{,{M I

Material Tracer Record

SN 01 Page 5

:\
I

t

z I EA v049M1361 FIINGE SST F3O4L 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 lD FlNlsH 250i500 PER
SPEC V0492040

A 588
A 589

o EA v049M2201 TURruCE SSTSO4L CMTR HALF
NIPPLE CONFLAT NON ROT. 1O OD X
8 OD TUBE XY'\M 3-1/8 OVER ALL
HEIGHT.332 DIA 24 HOLES EQ. SP.
oN A 9.128 DlA. LC.

C o f C

A 4 FT c38790+F 3 gAR SA479 TP304 CofC FL .250X0'75 C o f C

1 1 EA v0494009 HAM TEST/BAKE ASSY (WlrH A4
covER)

C o fC

2 1 EA v0494059G4 SITIPPINC COVER ASSY 60 WITH
F I L I t r r {

C o f C

4 1 EA 202667 3 FLANGE ssr3o4L coFc coNFLAT
BLANK 10 OD NON ROT. ,332 DIA
THRU 24 HOLES EO. SP. ON A 9.128
DIA B.C.

C  o fC

1 EA 2026713 cnsrer cop oFHc COFC CONFLAT
10 OD FLANGE

C o f C

o 24 trl{ v049M777 eoLr ssr 18€ HEX HD 5/16 -18 X2-
IJZ L\J.

C o f C

7 24 v049M782 t'tW SlttCOt't BRZ HEX 5/16 -'18 C ofC

8 48 EA v049M785 wAsmmsr=1s€ FLATs/16 C o fC

? I EA v0494128P314+relt ssTEn=go4i3o4L sA24o CMTR
MAKE FROM V049P7815 14 CMTR
ROLL TO 84.25 ID X 76 LG PER SPEC
v0492136 AND 0WG.V0494128

A 379

1 1 1 EA v0494128P11
14

SHETL SST GR3O4i3O4L SA24O CMTR
MAKE FROM V049P7817 14 CMTR
ROLL TO 60.50 ID X 62 LG BEVEL
INSIDE LONG SEAM 25 DEG EACH
END WITH .045 I.AND SQUARE ENDS

A 379

T Z 4 EA v049M322 3 FLANGESST-O4L C O FC HALF
NIPPLE CONFLAT NON ROT. 14 OD X
12 ODTUBEX.IzOWT 30 OVERALL
HEIGHT .390 DIA THRU 30 HOLES EQ.
sP. oN A 12.810 DIA B.C.

C  o fC

96:REB:V049-PL-201



Material Tracer Record

Part Number WI{AM I S/N 0l Prgc 6

.,,-.!..

1 6t - l v049M876 1 BAR SST 304/3041 SA24O CMTR FL
.375X3

C o fC

I EA v049M309 3 FLANGE SST3O4L COFC HALF
NIPPLE CONFLAT NON ROT, 16-1/2
ODX14 OD TUBEX.I2OWT 5 OVERALL
HEIGHT.39O DIA THRU 36 HOLES
EQ.SP. ON A 15.310 DIA B.C.

C o f C

1 5 I EA v049M3113 FLANGE SST3O4L COFC HALF
NIPPLE CONFLAT NON ROT. 12 OD X
1O OD TUBEX.I2OWT 5 OVERALL
HEIGHT.332 DIA THRU 32 HOLES EO.
sP.  oN A 11.181 DIA B.C.

C ofC

38 2 EA v0494128P381LIFTING LUG/STIFFENER PER DWG
V0494128 DETAIL 5

C o f C

20FT v049M2151 PLATE SST3O4/3041 SA24O CMTR
.75X6.50 PERVM92041

C o f C

48 0 EA v049M87014 PLATE SST3O4/3041 SA24O CMTR
.500 x9 x12

C o fC

a
I 1 EA v049M0021 HEAD SST3O4L SA24O CMTR ASME

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

A 361
A 907

I EA v049M1351 FLANGE SST F3O4L SA182 CMTR
FORGED BLANKASME CODE 1992
EDITION THRU 1994 ADDENDA
MACHTNE TO 1-5/8 +.06 THK 68-1i2+,06
o0 x 60.0 -.06 rD FlNlsH 250/s00 PER
sPEC V0492040

A OOC

4914

J EA v049M2201 FLANGE SST3O4L CMIR HALF
NIPPLE CONFLAT NON ROT. 1O OD X
8 OD TUBE X 1/4 WT 3-1/8 OVER ALL
HEIGHT .332D1A24 HOLES EQ. SP.
oN A 9.128 DrA. B.C.

C ofC

4 FT c387904-F 3 BAR SA479 TP304 CofC FL .250X0.75 C o f C

q6:REBrvGl9-PL-201
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'LD TO:

ISTOMER PURCHASE ORDER NO.:

r extr ss
' ,

Taacs-cr/rzl/dsq
sHrPro; fRuESs --sY<trms

DAIE:  lO/O4/96

t Ko -/3s

BOC EASES (A IBCO)
L I S L E  I L

{ t2899NOVIK OFDER NO.:

)RK ORDF4I LOT NO.: TAG:

Er .'.i
:]'.J iillf-,:-:.

F i I l € r  l l e t a l  A a a l l ' s  i s ,  Z

Eeat -5 V3?O6 c

. 013

Ito

.250

. cblf,b

.010

Quallty .sd l|l.allurgy
Elgiaocr

s i

.430

tt!

! .72A

Ta

P

.o2A

T i

.005

c

. 0 1 3

Cu

.150

Gr

79.88

I i

9 .98

.055

Cblnb.Ta tl

colrpou!ds.Th .n te r i a l

..lfti., "..
llatct ial has
lcvis iol  10
{9002-1594.

:.: ':

D i r r c to r l
l ra l i ty



, . ..1-;/.. i:

SANDVIK STEEL COMPANY
P.o.8OX 1220, SCfiANTON. PA. 18501 pH. F.r7l s8i.si91

PLANT LOCATION: INTERST.ATE 8'1. WAVERLY ExrT 59

( A I R C O )

I E U-I. WAVERLY EXIT 59 ,

^7aoas-n/72//4 /&a
sHrPro: fiqacsss $zs-i-ern S

MATERIAL CERTIFIC

CERTTFTCATE oarc, 4 
'

B O C  E A 5 E 5
I  t q t  F  r t

rOMER PURCHASE OROEF NO.:

/ sio L.8-

a '
D I A I { E T E R :  3 / 3 ? '

t . F

? 0 . 0 0  9 . 5 8

'Le nate. r ia l  has lo t  coEe la  co l tact  , . r tL  Eorcusy or  ha 'cury-col ta la iag cor .pouads,' t : ; i . i
' t 1 a t a r i a - l _ u o t i o u c h e d b y h a a d a f t e r f i n ' a l p r o d u c t i o i - . p r o " " = e " l " d f f i . . . � � � � d

)VIK ONDER NO.:

IK OFOER/ LOT NO.:

.  A l l s  A - 5 . 9
-J€$ 

- , q., l,E. .
; T A I I L E S 5  S T E E L  I T E L D I T G  T I R E  T ? P E  E B  3 O g L

r i l l e r  t { e t a l  A n a l y s i s ,  z

teaL 51'JA?ay c

i

llo

. 0 2 0

> l

. 4 7 0

cb/r b

1 . 8 0 0

Ta

P

. 0 1 4

T i

.002

. 0 1 3

C u

. 040

C b / t { b + f a

. 0 3 0

n ll-..

. 053 ' i5i

hter ial  has bee! na!,ufactured io ascordaace r i th Sandvi i  Steel  ConPaay Qual i ty t taoual-ev i s ioa -  1'evisioa- 10 dated october l ,  199s. grral i tr  ayston approvod to rso-aoozar srzrlqc
!9002-1994.

.J'I,BOC GASES
. :: .:"€

90 FESEARCH ROAD: ' '
e i lh t t .  Sott le,  l iaoagar,  Qual i ty ' i  lGtal turgy
e  l es t .  _  BE-€Dtau ,  S r ,  Que l i t y  E rg iaa rc

/ 1  A . A  '  -

HINGHAM, MAMO43

/a



. -v !F! l '

EAt'iDviii
*itkf,fr;*rus

.F- 'v-.r '^-.r!C't .9ff i- . : ' '*

SOLD TO: 8 0 C  C A S E s  ( A I R C 0 )
L I S L E  I L

CUS- ,Otu tER PUFiCI . IASE CSOEFI  \C;  479 10

r F i .

S l .TIDVIK STEEL COIV 'ANY
p.o Bov-,.-?" ScnANTo^r. PA. t8soi p li l i l s9i -5191

PLANT .  , ' ' .  I ION: INTFI ISTATE 8T,  W'  EFLY EXIT 59

MATERIAL CERTIFICA.T

SAI. jDVIK OBDEFI NO,:

WONK OBDEA;  LO i  NO. :

1 6 2 4 9

9 8 0 3 0 9

s h r P  i .  A I R C O - [ E !  E n G L A T { 0
HI I I6HA i I  I lA

-5.. . . .- IF:CAT. J^.ra 7 / L 4/97

o r j A i r r r T y :  p E R  p A C K  I I G  r 0 T E

, A ,

- i
AIJS F. ' !

s T A . I I I L E S S  S T E E L  U E L O  T I I G  U T P ' '  ' Y P E  E R  ? O 8 L

F r I l e r  n e t a l  A n a l l s J , s .  I

D  I  A I Y E  7 E R  :  1 /  1 6 '

C r

20.06

Cbl t l l iTa

conpou!d3.
i - :".ti ::-.::

__ ,.._ .-: .,.._\ :-.;n i

Ie i th l { .  fot t le,  t tBlaEor,  guEl i ty t  t t ta l lurgy
Ct t .3 t !  B rc r l a r ,  S r '  ! ua ! i t y  Eng ia r r r

- =Lolnlo,&uror"* It +--- /
1 5 ( 5 6 1 1 , 9 ) ( 1 0 )

-', : irs:i'l -

iflrc:s q/s
lao L8
7A/ofr/z=*",s*

custourn onrcrunt
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.. ,''! -',': . .-,r MATERIAL CERTIFTCAE

SANDVIK STEEL COMPANY
p.o. eoi 1220'-scBANToN' PA"l85o'l PH' (717) 587-5191

PUI'II LCCMEN: INTERSTATE 81, WAVERLY EXTT 59,

1r n Tr1' B O C  E A S E S  ( A I R C O )

L I S L E  I L

SHIP TO:

:USTOMEH PURCHASE OROER NO.:
CERTIFICATE OATE:  4 /Z I  /97

oUANTITY:  PER PACK I I IG ' IOTE
.;ANOVIK OROER NO,:

^,ORK OROES / LOT NO.:

1 2 6 0 3

l{o

.  o ? o

A r t s  A -  5 . 9

S T A I ! I L E S S  S T E E L  T ' E L O  I f l E  q I R E  T Y P E  E R . . 3 O N - L
i  ' ' 1  a ' j

F i l . I e r  l l e ! a I  A n a I Y s i s '  z

s.ezr S7/'L?7b c Si

.  013 '  {4O

0 I A l { E T E R :  3 / 3 2 .

5  C r  t { i

, 0 1 5  1 9 . 9 6  9 . 6 3

Cu Cbl t lb lTa l l

.  0 6 0  . 0 3 0  . 0 3 s

c b/ttb

l{r

1 . 8 0 0 . 0 1 5

T i

. 002

T h e n a t e r i a l h a s 1 r o t c o n e i g c o B t a c t u i t h n e r c u r y o r B e c c u r y - c o l t a i B i [ g c o n P o u [ d s .

" l { a t e r i a l  o o t  t o u c b e d  b I  h a E d  a f t e r  f i s a l  p r o d u c t i o a  P r o c e s s  c l e a u i n g . ' '

. .  
ts te r ia l  Las bseB maBufacturrd iu  accordance g ' i ih  sa l t lv ik  s teel  conpany SuaI i t I  t tanua I

Rovis iou 10 dated octo ler  1,  1995.  qual i ty  srs ten approved to r  s0-9002 / l l l  s r / lsqc

Q9-002-1994.

( e i t h  t 1 .  E o t t l e ,  t t a a a g e r ,  Q u a l i t y  E  t { e t a l l u r g l

c..-

.'...'�..'BOCGASES
gO RESEARCH ROAD
HINGHAM, MA 02043

Fr..ourosys/E/?rS
/2o tB sgz %e-
7a%-R/7zA/d l€ao



]OLDTO: EOC EASES (AIRCO)
L ISLE IL

CUSTOMEF,PURCHASE OROER NO.:

SHIPTO: AIBCO-'E]J E'CLrrD
E IXESAI! ltA

DAIEI. lO /.A4/96

SANDVIK OHDER.NO.:

WORK OROER/LOT NO.:

9 2 9 9 9 PEB PACXITO TOTE

A I S  A - s . 9

STAITLESS STEEL TTELDITE TIRE TTPE

: - F i I l l r  l t e t a I  A a a l y r i l s ,  3  
"  '

l c a t S V t / d 4 /  c -

ER 3O8L t  / 8 '

. 0 1 3

lto

.2SO

< ;

.430

. c!/n!

.'oio

lb

t -72A

Ta

P

.o20

T i

.005

(

.013

Cu

.150

Cr n i

19.88 9.98

Cb./trbrTa fl

11E E

Thr mter ia l  has aot  conc ia  coatact  u i th  oercury oa nercuat-soata ia i lg  co l l rou lds.
" l la tcr ia t  

aot  touchod by.hald . f tor  f i la l  product ioa procoss c loaui lg . . .

llatrriet has beca nsalfactlrqd il .eceordalco gir,l Saadvit Steel.Colpaly lualiti Eaaual
kvisiou 10 dated october.-1, 1995. Quali ty aysioa alpioved to rso-aoo2zins izr ioc 

t ' -
Q9002-r994.

t'ricl3fss s>sT?rr7s
//d LBls 3ogL /re
7do',/c-o,/rrr ro r"oo

Brlgt  f , .  ! r rg,
Daai c f  Dani ar i  ,

I l i r e c t o r , l u a l i t y
!-tal i ty Eag itrcrz;2

15(651 t !n ( i 0 )

aBd tl'tallurEy



MATERIAL CERTIFICATI

SANDVIK STEEL COMPANY
P.o. Box rzzo, scRannolt' PA. 18501 PH. 17171 587'519,1

PLANT LOCATI€N: TNTEFSTATE 81, WAVERLY EXIT 59

)LD TO: E O C  G A S E S  ( A I R C O )
I  r q r  t r  T l

sHrPro: r,froceSs St"Z ws TaTL
7-g-?>

CERTIFICATE OATE:

OUANTITY: PER

4 / z l / . 9 7

P A C K  t I I G  I { O T E

I

usroMER puRcHAse oRoEa r'n., nO 0 J f 'fr/V V { /D 60 O

iANOVIK OROER NO,:

VORK ORDEH / LOT NO,:

. l ? 6 0 3

e E s  A - 5

s . T A I F L E s s  s i e E u  l r g u o r n c  E I R E

F i I l e r  H a t a I  A n a l Y s i s ,  z

T Y P E  E R  3  O E L

t{!

1 . 8 0 0

. . ' . -
.  o  3 '>

o r Ar{E rER . r t zz-zl eo LB

E €  a t

]v/3 6/v . 0 1 3

. o ? 0

, 440

c b / N b

D

.  u t >

T i

n l s

L !

r  q  q 4

C b/t{ b. Ta tl

. 0 3 0  . 0 3 5

.r,

T D . e  n a t e r i a l  h a s  B o t  c o E e  1 [  c o B t a c t  u i t h  n e r c u r y  o r  n e r c u r y - c o u i a i a i a g  c o m P o u [ d s '

" r l a l e r i a l  l o t  t o u c h e d  b y  h a u d  a f t e r  f i B a t  P r o d u c t i o s  P r o c e s s  c l e a l i u g . ' '

I l A t e r i a ! b a s b e a a n a l u f a c t u r e d i l a c c g r d a u c e B i t h s a l d v i k s t e e l C o n p a a T Q u a l i t y t t a o u a l
i ; ; ; ; i ; ;  i i-a"i" i i i" l .ui. 1, tses. qualitv srsten aPProved to lS0-eo02/i l lsl/ASOC

Q9p02-r9s4.

"'BOCGASES
90 HESEqRCH ROAD
HINGHAM, MA 02043K e i t h  t I .  E o L t l e ,  l l a a a g e r '  Q u a l i t y  E  l l e t a l l u r g y



fiAe.RIS-SELCO I r06t YOSK ROAD P.O.

SOLDERING, BRIZING. T

CERTIFICATS OF

80x 69 | rrNGS HOnrrAlN, NC 28086

I'ELD:}16 PR,ODUCTS

CO}€L IANCs

u t t - J U - t o

V6oCESs =f3: ' teo- s 1

C o. Toos?8/zry't ooc

xE.lt M:ttgenrLcr! MJXBER:

CARBON
r ' | I I J A t r N T q '

N: ! .  A! :L

TANTALUH
T ITANIUI.{
NiTROGEX
r'A6NES IUI'{
NIOB IUI'{

SAFETY SILV,
TRADEHARKS OF

Dft1E "s€i lT 6-47'97

CHEHICAL

6/AoA3\f,ct:3- 6a/B
E,fot 36-K/ - ]Lo I8

a^uona fF tn i r r  r - -

ALLOY: 30eL
s?Ec  :  A t r s  A5 ,9 -93  ER308L . l ,: .

S ILICON
PHOS?HORIIS
CHROHIUM
Ynr  venElnn

C B + T A
c0t8ER

r  q  t n n
1 . 0 0 0

9 . 0 0 0

. 0 3 0
2  . 5 0 0

. 0 3 0

. 5 0 0

,  5 0 0
. 5 0 0

.  .  U J U
-  ) ,  n ^ n

? F ^
q n l 1

? R A
q.1r, \

frr,\ "

W",fl
4 ' '

:

SINGLE vArUEs Al,S XALXI'f,IH UFLESS CTfHERt'lIsE SPECIFIED.

STAY SILV, STAY CLET\,
J. l t r . :  HAaRIS CO. ,  iNC

sT.LY BRITE & BSIDG!? ARg REGISTER,ED

'.gaBocGAsEs
90 BESEARC}I ROAD

!'E CERTIFY TI{A? IHE ITB{S AIID/OR
HAfBRIALg LISTED ABOVE AIE IN
ACCORDANCE 9ITH AJ:,L APPLICASLE
PURCEAEE SPECIF'ICAAIONS HAVING
PAgsED OUR.TXSPECIIOIS A3 NC)?ED.

Aa-rraL Fz-d"'.--." *
/ CERTIFICATION CLERK

HING}IAM, MAE0|S



IHe  ESAB GRoup ,  IHc .
1.500 Karen Lane,  Hanover ,  pA 1733I

,oc cAsa5
]0  RE5eARCi{  R0Ao
l INGi iAy,  vA 02or . l

CeRrrrrcRTE oF Tvprcnl  Annlvsrs

Trade Name
oE Tradef iark:

o i€meler  Size:

iJe ighL:

-  Lot-Nunbtr :

Typical Chernical (Speclflcariofl AS l@l4e4 HPa
Propc 1_t_!99_ Requ l remcnts )

Y i . e l d  s l r e n 8 t h  ( P s i )  7 0 , 0 0 0  4 8 3
C a r b o n :  . O Z  (  . 1 5  M a x .  )  T e n s i l e  S ' . l e n g L h  ( P s i )  7 6 , 8 0 0  5 3 0

M a n g , a n e s e :  1 . 1 0  ( 1 . 6 0  M a x .  )  E l o n g a t i o n  ( 2 " ) ,  z  3 2 . 0
C h r o m i u m :  . 0 4  (  . 2 0  f f a x .  )  R e d .  o f  A r e a ,  z  7 4 . 6

N i c k e l :  . 0 1  (  . 5 0  H a x .  )
S i l i c o n :  . 3 !  (  . 9 0  M a x .  )  c h a r p y  V - N o t c h  I m p a c t s

_lurnblun+:  - . :  i : ! . . ! . . *>- . ,  . - , r . .  @ _20oF.  ( fc ._ lbs. )  117
TanLalun:  @ -29"C.  (Joules)  159 -

H o l y b d e n u r n :  . 0 1  (  , 3 0  M a x . )  '

Tungs Len:
C o p p e r :  . 0 1  (  . 3 5  M a x .  )

T i tan iurn:  (  Soeci  f icat ion RequirernenLs)
P h o s p h o r u s :  . 0 1 3  (  , 0 3  M a . t .  )

Sulphur :  .OlO (  .03 Hax.  )  Hin imum Unless
Vanadiu.n:  .O2 (  .08 Max.)  Olher ' , r ise StaLed As Welded HPa

! ( y d r o g e n :  4 . ?  r n l / I 0 o  g r .  o f  ! . r e  l d  m e L a l  Y i e l d  S t r e n g L h  ( P s i )  S b , O O o  4 0 0
T e n s i l e  S t r e n g t h  ( P s i )  7 0 - 9 0 , 0 0 0  4 8 0 j 6 2 0

F i 1 l e i . s :  V e r t i c a l - U p / O v e r h e a d . r  - ' ! l o r a a : i c n  ( 2 " ) ,  u  2 2 . A  2 2
. 

"\+' 
Rtifidi f.j.,Arei '': r'r*::'-rrcr-!"- i:i-.:'-::? 

'-.--::-- -':': "''-'

S h i e l d i n g  G a s :  7 5 2  A R i  ? 5 2  C O r
Charpy v-Notch Impacts l

.  @  : 2 0 " F .  ( f r . - l b s . )  z 0
-  @  - 2 9 o c .  ( J o u l e s )  ? 7  ,  a :

.  to d.ra r . lng l . lscd (o.  E?lT- l  1| l .  unrtcr l lgned c.r ' - : ! le !  r . iae ctrc proauce lupPtted et l t  Ee. ! . ,

c l lsst( lc . t tod ul r rq rh.  CO! th.  r .q 'J l rer .nt :  o(  lho rFpt tcabls AHS Fl l la!  Eecal  SPccl t t - . ' : '

sn le ld! f lg qas.  ca! ]on ehan ! ,e3!ecl  ! ! !  acccldarcs.r lch chac tPecMcal lon.  |nc _-

. lhal io tlgnlalcrnr clanqa h.s b.€o. Ldo In '.:r. .lelFnts . '

de3€: lb.d ln !h.  qu.r l l t lcat lon .pp!ov. ! .

,gffiWBAC GASES

Lrtrets6 (no"u.a $.{ iTe pts TptL- \ )

V4-77 o,oer No. : Vo oJ I h/72// o oa

co Spec i f i ca l ioo :
s F A  5 .  2 0

+? t-{-tr-r 6. ,4,,
ry9 7Ao - 33 LB'7
5oA?3 - J,3/7"

Thls l lacer ia l  -Conforms
A i J S  A 5 . 2 0 - 9 5 ,  A S H E

D u a l  S h i e l d  l l  7 0  U l t c a

.ol5- >i-3: t t  spool Type: E;trT- i*  /  E71T-12M

t3 t  LB i -R.y" saLisfactory

HINGHAM. MA



5@IK1

ruo ro, f1zZ€sS SyS

. i  iONif i  p' , l l ]Ci iASE OtloEA f lc

.NovrK oFoEa No

)nK OR0Ea / LOr NO.:

M,ATER|AL CERTIFICATE
. !

SANDVIK STEEL COMPANY
p.o .  Box  1220.  SCRANTON,  pA.  18501 pH.  {7171 587.5191

PLANT LO(j,]\ ' ioTn. INTERSTATE 81. WAVERLY ExtT 59

S H I P  T O :

7@R/7zf /o/tuo

9 7 8 4 5 7

r j i : l l T tF rC , l  t t 4 ; 2 i / \ 7

ouANrrrY /ZO LB$.

'  A U S  A - 5

S T A I I I L E S S  S T E E L  U E L O  I I I I :  U I R E

F i l f . e r  t l e t : l  A n a l .  f  s L s ,  Z
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MATERIAL CERTIFIC,, , 9

SAffiN/T( STEEL COMPANY
P.O. BOX 122q SCBANTON. PA, 18501 PH. (7171 587.5191

PLANT LOCATION: INTEBSTATE 81, WAVERLY EXIT 59

SOLDTO:  EOC ErsES (AIRCO)
L I S L E  I L

cusToMEB PURCHASE ORDER NO.: 4L276

SHIPTO: PBocEss
l IES'BOBO

CERTIFICATE OATE:

OUANTIry: PER

stsTEtts t [TL
rA

e /26  /96

gACE I lT i  IOTESANOVIK OFDEA.NO.: 8 8 7  1 2

WOFIK OFOEB,i LOT NO.: 967 45 |

A g s  A - 5 . 9

STf ,TELESS srEEL UELDt tE  r IBE TYPE ER ?08L

F i l I e r  l l s t . l  e n . l t s i r ,  i r

D I A I I E ? E B :  3 / 3 2 '

Eort

s710840

C 5i  H!

.  o t 5  .  { 3 0  1 . 8 0 0

P

. 0 1 5

T i

.002

s

, 0 1 3

. 050

Cr

20 .  01

cb/xb+Te

,o{o__ _.

t i

9 .  7 8

Beagt l .  Berg, Diractor,  Qual i ty eld l t  ta l . lurgl  /(-
15C661r9 ) (10 )

@,,':: -*,

Thr neter ia.t

"liator iel not

lletrr isl har
Rcv ie  i on  t0
09002-1994,

Cb/tb Ta

bag lot  conr i l  col tact  ni t l  nercury or l€rcurf-coataiaiag conpounds,

toushrd by Laad efter f iael  product ioa procrsr c leaai lE,"

bes! ralufrcturcd in tcsoldslc.  r i t t  S: ldvi I  Skr l  Colp:ay Qual i ty l la lual
datrd October l ,  1995, Quel i ty ryetcn eggrovrd to IS0- 9002/f i lSl / fggC



iS.qNDVIKi
in:@rl

SOLD TO:
BC GASES

CUSTOMER PURCHASE OFOER NO.: n0603R//v59049045000

IK * 5918s4SANDVIK OHDER NO,;

WORK ORDER / LOT NO.: 9652  27

MATERIAL CERTIFICATI
SANDVIK ETEEL COMPANY

P.o. Box 1220, SCRAMTON. PA. 18501 PH. (717) 587-519r
PLANT LOCATIoN: INTERSTATE 8't. WAVEFLY EX]T 59

SHIPTO: PRGESS SE51B4S
wEsltsoRo I,A 01581

CERTIFICATE o!Je: 6 / 18 / 96

OuANrlfi: 60 I,BS 308L x 36

A n s  A -  5 . 9

S T E I N L E S S  S T E E L  g E L B I N E  q I B E  T Y P E  E R  3 O 8 L

F i l l e r  I t e t a I  A n a I T s i s '  z

lfr P

1  . 8 0 0  .  0 1 8

0 I A I 1 E T E B :  3 / 3 2 '

cr  i l  i

7 9 " 9 2  9 . A Z

Cbltl b + Ta tl

. 0 3 0  . 0 4 5

E e a t

s 7 0 9 2 ? 6

f

11 l  q

llo

. 080

> l

. 4 3 0

c b/tt b

(

n l ?

.  1 3 0

l a T i

n n t

T h e  n a t e r i a l  h a s  n o t  c o n e  i a  c o d t a c t  u i t h  n e r c u r y  o r  E e r c u r l ' - c o n t a i n i o g  c o n g o u a d s '

" l l a t e r i a I  
l o t  t o u c h e d  b 1  h a n d  a f t e r  f i n a l  p r o d u c t i o n  P r o c e s s  c l e a n i n g . "

l13ter ia l ,  has beer  nanufactured ia  accardaace r i th  Sardv ik  Steet  Eonpaoy Qual i ty  l {anual
R e v i s i o u  1 0  d a t e d  0 c t o b e r  1 ,  1 9 9 5 .  Q u a l l t y  s y s t e n  a p p r o v e d  t o  I  S 0 -  9 0 0 2  / A l l  S I  / l S o C

.89002 - r99't. 
.{.,

B e u g l  E .  8 e r g ,  D i r e c ! o r ,  Q u a l l t y  a a d  l l e t a l l u r g y

.  1 5  (  6 6 1 1 9 )  (  1 0  )

6



B {DVIK]
lEr@

SULU I  U :

HINGHAII, MA O2O4i}
cusToMER pSRCHASE 9RDER N o.:7006O3r /V59049045000

rK 59L854-02
SANDVIK OROER NO.:

WORK OBDER / LOT NO.:

SANDVIKSTEEL COMPANY
p.o. Box tzzo, scnalFBl. pA. r8s0t pH. {717) 587-5191

^w aodi EfiSHSrERSrArE 
81' wavEBLY Exrr 5e

90 RESEARCH ROAD

MATERIAL CERTIFICAT

Quto T/1.
PRCCESS SySTEfr,rS INIL
wEsltsoRo MA 0158I

CERIIFICATE OAIE: 6 / 17 / 96

oUANlry: 120 LBS er308l I,/16 x 36

TAG:9 6 5  Z Z 5

A'TS A- 5

s T A I T L E S S  S T E E L  q E L E I E G  U I R E

F i I l e r  U e t a l  A n a l U  s i . s ,  z

T  Y P E  E B  3 O S L

I,ID

l a

D I A E E T E R : 1 / 1 5

i

E e a t

s? 087 27

c

. a 7 4

t{o

. 0 5 0

q . i

.  390

c b/il b

P

l l

. 0 0 3

. o72

L T

2 0  . 2 0

f l i

q  a 7

Cbl lb+Ta l i

. 0 3 0  , 0 6 0

/"G\
fBV

T h e  n a t e r i a l  h a s  l o t  c o n e  i l  c o s t a c t  l i t b  n e r c u r y  o r  o e r c u r y - c o u t a i u i a g  c o n p o u u d s .

" l l a t e r i a l  
n o t  t o u c h e d  b ) ,  h a E d  a f t e r  f i a a l  p r o d u c t i o a  p { o c e g e  c l e a t r i n g . "

l {a ter ia l  has bee!  oaoufactured i l  accordalce r . r i th  Satdv ik  Steal  Conpany guat i t l  ! {aruat
l e v i s i o ! .  1 0  d a t e d  0 c t o b e r  1 ,  1 9 9 5 .  Q u a l i t y  s y s t e n  a p p r o v e d  t o  I  S 0 -  9 0 0 ? / A l l  S I  / A S Q C
q9002-1994.

B e ! , g t  g .  8 e r g ,  D  i r e c t o r ,  Q u a l  i t y  a E d  l G t a l l u r g ) ,

1 5  (  6 6 1 1 9 )  (  1 0 )

\

42



MATERIAL OER;';. ..
\ -

SANDVIK STEEL COMPANY i I
P.O. 8OX 1220. SCRANTON, pA" 18s01 pH. rr17l s87-q191 ," !

PI-ANT LOCATION: INTERSTATE 81, WAVERLY EX|T 59

nt n 7n.
BOC EASES
L I S L E  I L

;USTOMER PURCHASE OROEB NO.:

SHIP TO: ATRCO-f Erl
process sy stetn s int l IrEEelI
weStboro, Ma- CEFTIFICATE OATE:

PO- 70062 7-v590 49-O4lauANnwr pEB

( A I R C O )

a 2  t 0 0

EIIELA,\ J
re

I  l z?  t96

P A C X I T G  f f ; :  :
:ANOVIK OROER NO.:

VOHK OROEB / LOT NO.:

9 0 8 t 4

Ans  a -5

-STAITLESS STEEL I IELD lTE  T IRE

F i l l e r  l l e t r l  A n e l y  a i x ,  Z

o

T?PE EB 3O8L

lb

7 .720

Ta

DIA I IETEB:  .045  
-

Cr lli

1 9 . 8 8  9 . 9 d

Cblllb+Ta Il

Erat

s43786{

c

. 0 1 3

llo

. 2 5 0

< i

. 430

cb/nb

. 010

?

.020

T i

. oo5

s

.013

Cu

. 1 5 0

Thc ratrr ia l  bas lot  conc in col tact  r i tb rcrcury oF hrsua?-coata i  n i  lg ionpouads.

" l t ratar ia l  lot  toucbod bt DaEd aftor f inal  product io!  groqrsr ctcani lE."
'failiirf 

har lrrl rrufeitririd- ll tccoidalcr sith Sardvit Strcl Corgaay !ui-t i ty !aau-l
l rv is iol  10 datrd 0ctobcr 1,  1995. Qual i ly stst . r  rppsovcd to lS0-9002/ l iS t / lsgC
Q9002-1994.

B . !E t  l .  B . rE ,  D i ! . c to r ,  gua t i t t
Daaig}/�laaizti, Qralitl Eagiaect

a!.r r.rarrurE, O- frffiffi BOG G
90 FIESEARCH i,

@

Daaigfflaaizti, Qrality Ergir

fuW*z:-.
15(551!9)(10) -  I HINGHAM, MA C



MATERIAL CERTIFICA
SANDVIK STEEL COMPANY

P.O. BOX 1220, SCRANTON, PA. 18s01 pH. F't7) s87-51S1
PLAI'$ LQCATION: INTEFSTATE 81, WAVERLY EXIT 5s

SHIPTO: AIRCO-i lEl l  ErcLAnD
8IIGEAII  TTA

CERTIFICATE OATE: 9 /OIl96

ouANrtrY: PER PACEIIE IOTE

TAG:

OLDTO:  Boc  EAsEs (A  I  Rco)
L I S L E  I L

;USTOMER PUHCMSE OBOER NO.: {2 1OO

iANOVIK ORDER NO.:

VOBK ORDER / LOT NO.:

9 0 8 1 6

967820

A I S  A - 5 . 9

S? I I I LEsS STEEL UELOI lG  I I IRE  ? IPE EB 3O8L

F i l l e r  l { € t a l  A D a l  f s  i s ,  3

c si I'h

.015 .430 1 ,800

Cb/ll b Ta

OIAI {ETEB:  t /8 '

Eeat

s7r0840

P

. 0 1 6

t t

.. 002

s

. 0 1 3

C u

.050

Cr

20 .  01

lr i

9 .  ? 8

tlCblll b i Ta

. 040 450___

The nater ial

"l{ata r ial not

le lgt  f , .  Bcr g,

15 (66119) (  10)

has lot  conr ia col tact  r i th mrcurt  ot  rarcusl-coqtais irE cotpouuds.

touched by hand eftrr  f i rEl  ; r roduct ion proc.ss clcal iag."

l ia ler  ia l  has b€e! ,  naaufacnaaufactured iu accordaqcr c i th Sandvi l  Steel  Conpaay Qual i ty ldanual
lavis ion 10 datcd Octobrr t ,  1995, Qual i tT ayatrn approvrd to IS0- 9002/t l lSI / tSgC
09002- 1394.

fgorsss sys]ens
7oo6&,2 -a/r s? or7-o1?
YK L9st2/

l l  i r rctor.  oual i ty ald l ' . t r l lurgf

.&fZrr BOC GA,-$,.!S
|y^llqgEARcH R, ._iD
Hf NGHAtl,.MA-02043

Zt/o t-B



- . : -

MATERIAL CERTIFICA
SANDVIK STCEI COMPANY ,P.O. BoX 1220, SCBAnrrON, pA. 18501 eA. F.nt sat-irct

PLANT LOCATICN: TNTERSTATE 81, WAVEFLY EXIT 59

OLD TO;

USTOMEn PUFCHASE OROEF NO.: 42tOA

ANDVIK OBDEF NO.:

'OFK OROER / LOT NO.:

',..

88C GASES (  A  IRCO)
I  t q t  E  r t

.  9 0 8 1 6

=GEze r e

SHIP TO: AIRCO-!E l r  ErGLEID
E tIESAtt ]1A

CERTIFICATE OAre: 9 /O4/96

OUANTTTY: PEB PACK IIIE loTE

TAG:

A ' I S  A - 5 . 9

srAr [LEss s?EEL qELBI IE nrRE r rpg eR aoEr.
F l l l € r  l l e t e l  A n a l y s i s ,  Z

Eeat

s?108{0

A
( 0 c l

\v

5 ( 5 6 1 1 9 ) ( 1 0 )

i

c  s i

. 0 1 5  , 4 3 0

I & P

1.800 .016

? i

D I A d E T E R :  t / 1 6 '

cb/ilbrTa Il

. 040  . -  -  . 050

cblilb Ta Cu

.o lo__ -  .ooz  .oso

Tha nater ial  Las lot  colr  ia col tact  r i th nercury 08 &rrc urtr_coata i  I  i  aE corrpou!,ds.
" t i a t r r i a l  

ao t  t ouched  by  haad  a f re r  f i r a l  p ro iu l t i oo  g roc rss  c r raa iag , -

I t ratrr ia l  has becq neaufacturad, ia rccordalce r i t !  sardvi t  stccl  Conpaly 9ual i t r  I taBual.Hi;:l;ri: datod octobct 1' lees' Qualitv 'vit.n "ee.o'ra to rio-iaoi*xstrtigc

fAuzss sysTerns
760 6e? -R/t,59 o,/? -oY&

! oug t  E .  8 ! sg ,  l t i r . c toF ,  gua l i t l  and  t l r t a l l u rg ,  C - -

.GW BOC GA:]-.J
lH FC;-1

.. ..\ 02043

TK L?34ts

5o uB.

I  l l l \ 9 ,  . ,

\<



OLD TO: BOC E isEs
L I S L E  I L

:USTOMER PURCHASE OROER NO.:

( A I R C O )

'6934L5

SANDVTK STEEL COMPANY
P.O. Box 1220. SCFANTON, PA" 13501 PH' O17l 5rt'5191

PI-ANT LOCATION: INTERSTATE 81, WAVEBLY EXIT 59

sHlP TO: Process sy sten s

MATERIAL CERT;;. : --.;;

CEFT1FICATE DATE: 1 0 / 0 3 / 9 6

OUA;ANOVIK OHOER NO.:

VOFK OROER / LOT NO.: Itf i tzt-.r/vs9o 49-0 42 TAG:

A r 5  A -  5  . 9

STI I |LESS STEEL TELDI I |E  I I IBE TYPE EB 3OBL

F i l t e r  t I € t a l  A D a I t s i e ,  7

D I  A } IETEB:  1 /  16  -

Eeat

s43?854

/.T'
\V

c s i l l !

.013 .430 t -720

P

.020

T i

. 005

s

, 0 1 3

cu

. 1 5 0

Cs

1 9 . 8 8

I i

q Q a

( 
_-..l

Thr nter i al

" l lataEial  lot

B c l g t  E .  l .  r g ,  ! i r t c ! o t ,

Cblnb Ta

.010  __

QuaI i tY . !d  t&ta l l  urgY

EaE ineer

C b./ll b . Ta ll

. 0 5 5

llo

. 2 5 0

has lot  conr ia cortaqt ui th nctcury or Lrcsr l -col tai ! ing.cot lPouuds'

touched by laad aftar f i la l  ; r roduct io l  Proc'ss cteaniuE" '

l la t r r ie l  has brra Elufactused iu  gccordalcr  s i i i  sa ldv i l  s teol  co lPaaT Qual i ty  l ianr ' "  I

rovisior 10 detr i t  ortol. ,  
- i  

,  
-  
igis - 

-  
Quarity eystca epprovod to rso-9002 /t f i  s l / lsgc

99002-199{.

FffiBOGGASi":
RESEARCH RO'^.]

D a a i c l j a a i a l i ,  Q u a l i t Y

,##4
(z-

hili{GHAM, MA O2O;-



MATERI.AL CERTIFIC,T
SANDVIK STEEL COMPANY

P.O. BOX 1220, SCSANTON, pA" 18501 pH. t7171 587-9191
PLCtlT LOCAnO{: TNTEBSTATE 81. WAvenly eXn sg

SHIP  TO:  A IRCO- !Eq  ETELAID
E T!G EAIT IlA

CEaTIFICATE DATE: 9/03 /96

OuAr,rrrry: PER PACEItrE IOTE

TAG:

OLDTO: EOC GASES (A IRCO )
L I S L E  I L

:USTOMEH PUNCHASE onDER No.: {2 Too

iANOVIK ORDER NO.: 9  0 8 1 €

r'oRK oFoEF / Lor No.: .)l962919

e l l s  A - 5 . 9

STAI ILESS STEEL qELDITE I { IRE TIPE

F i l l e r  l l € t a l  e l r l t  s L t ,  Z

E R  3 0 8 r
. t

It! P

1 . 7 ? 0  , 0 ? 0

T i

,005

D I A  E T E B :  3 / 3 2 .

Ee at

5437854

e

.o t3

C u

. 1 5 0

C r

13.  88

l i

9 ,58

c  s i

. 013  .430

llo

.  ?50

cb/ilb

,  010

fa Cblll b. Ta tl

,0s5

The nater ial  hag lot  com ia costact ni th mrcury or l r l rcury-colr tai l iag corpouqds.
"!{ate 

r iEI lot  touched by haad eft .s f i la l  prodi t t i i r r  procrss cleaaiog.. '

t fater ia l  ha3 b€e! t ralufact[rrd ls eccordasc. r i th Salduik strr l  conpaly gual i t f  l tEn[al ,
lovis iou 10 dstod 0ctobrr 1.  1995. lual i ty oysten approved to r90-9002rusr43gc
09002-1994.

'Pgue-ss s/Gnrs

Borg t  t r .  B . rE ,

15( 56119) (10)

.6,ry:hz BOC GASES
90 I-]ESEARCH ROAD

I t i r rctor,  gual i t f  rod tLt . l lurEy C--- .

7Do61-Rf /sfo+?-o'
Tx aqzq2o
e,'/o t-B -

HINGHAM, MA O2O4{I
- "\a*\_ir., -.:. -



llccilec
A Pa'tne6hio of Atcoa Weld wire Company. Inc.
and Aluminum Technology Corporatior'

AlcoTec Wlre Compeny
2750 A€rg Park D.ivE
Trav€.ss City, Mt 49686 USA
(6f5) 941-4111 Phone
(516) 941.9154 Far

0 - < / O ' 7 / t ) 6

b y  l h i . s
m e e t  t h e

o i < l e r

CEII.TiTTET: MAT.ET< IAI- REFC)RT

--lJiameter Fackaae---!\:-i--r-\gnt!']'-l--

. . 9  
'  r < T I C  R o d  B o x . i 6 : ' 6 tR 5 r 8 3

l . o . l  -  ' 1 , r 5 4

C h e m i c a  I  C o m p o s  i  t  i o n  I i n r i t s
Etement l ' l  i r t - iqgr. !L5--  l , laximum -! '

0  . 4 0
0 .  + 0
0 . l c
t . 0

c . : 5
0 . 1 5
0 . 0 c 0 s

S i

Il ri
.r-l o

C.r
Z n
l l

B:,

o t h e r  T o t a l
-\ I u:r i ir urn a s r , e  i  n r l r r

n  r <

. i l c o T e c  \ ! ' i r e  c o m p a f l ; r  h e r e b - r '  ! ' e r t i f  i e s  t h a t  t h e  r n a t e r i a l  c o v e r e d
r e ! o r t  h a s  b e e n  i n s F e c i e d  i n  a c c o r d a n c e  w i t h  a n d  b e e n  f o u n d  t o
a p p l  i c a b l e  r e q u  i  r e m e n i s  o f  s p * c i f i c & t i o n  . ' \ l v s  ' ! . - { . 1 0 - 9 X  l r n d  a n i '
r e q u i r e r n e n t s  l i s l e d  t r e  t o \ r '

A l l  p a c k a S i n g  m o ! e r i a l s  a r e  i n  c o m p l  i . r n c e  l { i t h  c o N E C  l e g i s l a t i o - n .

A d d i t i o n a l  o r d e f  R e q u i  r e n c n t s  :

r/;(27
-,V
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soLD ro: f6,44gss .*sys:iez S

ciusioMEF puRcHAs E oaoeA uo.: /4U 6 R/7 7 fuO/6O O

SANOVIK ORDER NO.:

WORK OFOER/ LOT NO.:

SANDVIK STEEL COMPANY
p.o. Box 1220, SCMITON. pA. 18501 pH. (7171 587._5191

PLANT LOCATION: INTERSTATE 81, WAVEFLY EX|T 59

SHIP TO:

MATERIAL CERTIFICA
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RII\L CERTIFICA
SANDVIK STEEL COMPANY

p.o. BOX 1220, SCSANTON, PA 18501 PH. (7171 s87-5191
PI-ANT LOCATION: INTERSTATE 81. WAVERLY EXIT s9

AIRCO- l Iq  E lGL [ !D
E rrngAl{ trA

cERnFcATE DrTE: 9/03/96

OUANTTTY: PER Pf,CEItrE IOTE

TAG:

SOLDTO: 8oC CISES (AIRco)

. '  
L I S L E  I L

CUSTOMER PUFCHAEE OROER NO.: { 2 T OO

SANDVTK OROER NO.: 9 0816

WONK OROER / LOT NO.: 9 6 ? 8  t 9

SHIP TO:

I @
ers  A -5 .9

:

sTAII-CES s STE-EL TIELO tilG T{ IRE ? IPE.: EF3 O8I..
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SOLD TO: E O C  E A S E S  ( A I R C O )

L  I S L E  I L

cusroMEa PUF6HA5E oRoEn No.: 466lJZ

SANDT'IK STEEL COMPANY
p.o. Box 1220, scRANToN, PA. 18501 PH. (717) s87-5191

PLANT LOCAION: TNTERSTATE 81, WAvEFLY EXITFg

MATERIAL CERTIFICA]

A I R C O - I | E I I  E I I 6 L A I I D
I{ I IIE H AIl UA

CEnTIFICATE OAf?: 4/ 21/97

oUANrlrY: PER PACX IIIE II0TE

SHIP TO:

SANOVIK OFOEE NO.:

WORX ONOER / LOT NO.:

t 2603

91A457
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K STEEL COMPANY
P.o. Box 1220. scRltgont, pL 'te6o1 PH. (717t 587-51s1

S I S T E T S  I T T L
ITA

4 f 2 9 f 9 7

P A C E I I E  T O T E

: . a : : : : . . . ' . .  .  . - :  a . ' . .  : .  ! . : . :
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' ' TAG:

.  STAI ILESS STEEL gELDI IE  IT IBE  TTPE EB 3OBL D IA I {ETER:  .O3 I
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SPECIFIC.{TION FOR CLEANING.?ROCEDURI

Adachment

LIGO COMPONENT CLEANING DATA SHEET

Serial Number

"qi-;Q?"n

Proiect V59049

".'-. ,._ (-. 60'
l f f i l ( \  r  o '

-oT{T=Wl,
o I q l ' r t L f  -  o S

f f i r 7 ' t G-o41:1'671 ol

/ l t t a  r , , t t  i
Wash Cycle: lulftN Ut{ L--

Frowrates: c* Max. Temp.: lf Dryaioo,- ,4

SPECIFICATION
Numbc'A 

vo49-2-or5

Operator: S e4l^ 5r : : " o*, 3/6 /97

t'/eo^Comments:

Comments:

( a ^

tU 61a- o Dacd I t_J J )

Component(s) Inspected By: Date:

Date: 3  - t z - ? 7
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Title: COMPONENT RGA TEST PROCEDURE

SPECIFICATION
Number V049'2-127

A

TITLE TEST ARTICLE PARAMETERS PUN.IPDOW}{ LOG
DATE: 5l' '
TIIT{E:
TEST l.D-: e-g. WBSCI_I L,JH4l4 -
PSI TEST ENGINEE& T. L-
QUALITY ASSURANCE:

PH}'SICAL DIMENSIO:{S
S.S. SURFACE AREA ft- cm
VITON LINEAI LENGTH inches cm
VOLUME ft' liters

PUIT{PDOWN TlME PRESSURE
4lttlct l4 :o i hr:min 1 . 6  4 ( f Torr
ql'al4- hr:min L'7 v- t o-t Torr
E l{q1 t o o hr:min J . t - .  I  o ' 6 Torr

l4co hr:min 2 ,7  r  (o -6 Torr
C ftolq1 -7.oo hr:min 3,)x  /a '6

l47a hr:min 1 . 1  <  t o - b Torr
trz-D hnmin ?.1 ,z "O-6 forr

t6 Llo hr:min 5.o z trb
3 t Z

' q1 lu:min 2. f ,  *  t0 '6 Ton
l lro hr:min 2-O x ( o-b Torr

t tEo hr:min 3.1 r LO'6 Torr
7,loo fu:min 3-4 <to-e -Torr

5lrilqt ln> }rr:min J . ( * n - 6 Torr

frD hr:min Q , 4  r , o  
- 6 Torr

'700 hr:min Z . 1 t l 0 - b Torr
I tSo hr:min z j t [ o - b Torr

<ltllt,t 1ao hr:min I ' z  t  tg-a Torr
140 hr:min 6,1uo-b Iorr

hr:min Torr

Page ?0_ of _26



Title: COMPONENT RGA TEST PROCEDURE

uftq CLt'".te €.?. +-
) l

<la o CUitrhe t/4/t4c qe.

ttuz r f,"
r ln

SPECIFICATION

TITLE BAKE OUT TEMPERATURE LOG
DATE: <  l - 7  l q a
TIME: ? 'oo
TEST I.D-: e.g. WBSCl_l UU lIfuI
PSI TEST ENGINEER:
QUALITY ASSURANEE-

BAKEOUT LOG /DATE TIME TEMPERATUREt(
,lt lQt l#o{ hr:min t1 oc

I 0 o hr:min 3- "c
z/0llt 100 hr:min 51 oc

il4lqi -106 hr:min o '

l , lD0 }u:min "c
f,ha/q z 70o hr:min tlt

l 4 1 o hr:min l >  r "c
15z0 hl:min * (3o
ILLI6 hr:min - l t l i oc

Tl,z/qz 1 t D hr:min ^/ {o oc

/6go hr:min /4D oc

;]too hr:min tso "c
f l r tht -7 oo hr:min tqo oc

t 1 0 hr:min 150 oc

t100 hr:min t60
l lr, l  l9 t '70c, hr:min * t u

hr:min oc

hr:min oc

hr:min oc

Page 2l_ of 26_



Title: COMPONENT RGA TEST PROCEDURE

RGA NUI\{BER
RGA SENSORHEAD SERTAL # QMS
RCA ELECTRONICS UNIT SEzuAL # QME

IS.TYPE:
O ENABLE

Type CH-TRON
SElvf Volr- <<l-|il >,

lode
Fim
Width
Speed

Resolution
I l ; : ' : : : , ,  ' i i

lon Souce
Filament #
lS-Set

Emiss [mA]
Protect [A

Imbar]
i i'i i:-,. i'.

i l i ' l :  : rh:  "c

IonRef 138
Carhode 90.0
Focus 9.38
.Frero A-\ts ). /)
Exract 12

RGA ION SOURCE SET'NNGS SHEET

Offset ON

SPECIFICATION
Numb€n V049-2-1

Page _24 of



TITLE RGA SCAN PARAMETER FILE SETTINGS
DATE: (1 lq '1
TIME:
TESTI.D-: e.s. WBSC1 I M t -
PSI TEST ENCINEER
QUALITY ASSUfuINCE:
RGANUMBEK
RGA SENSOR HEAD SERIAL # QMS
RGA ELEcrRoNrcs uNrr SERTAL * eME

PARAMETER FILE: LIGO200.SAP PAXAMETER FILE: LIGO2O0.SBp

Load-Ch:00 cH-\or::. :: P'

i

Statc . ENABLE
Det- Type CH.TRON
Mass Modc SCAN.F ,/
First Mass 0.00

Detecror
1700 t/ ' Voltase | 1700

Spced- . ' - ,
width -- 200
Resolution V

Amp. Mode .. AUTO
Amp. R.ogc V
Range-L \./
Pausc - Cal t /

Offsct' ON t /

Title: COMPONENT RGA TEST PROCEDURE ; ,

SPECIFICATION

Page 13_



Title: COMPONENT RGA TEST PROCEDURE i ,
: t

SPECIFICATION

RATES REPORT SHEET
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c+q

The above referenced *gansion joiat has passed the mass spectrometer leak
test to the required sensitivity.

Material !II*

Bellous Taased. ueld eld Ilntaaced veld g:rd

* /o7 5t /<l/.+ Jt+

Level If narc /3'9'2 I

I4ASS SPECTRO!,IE:TSR TEST REPORS
" " T J ! l l } J J - r r u

CESTOMER: Process SysEems International, Inc. I

Sa les  OrCer  No. :  ?0904 lcem:17 Drawi!,g No.t Jrg/t4
Equipment:DuPont 120 SSA Leak standard. Sn. 1051

Test Procedure per ASTM E-498 Test Area: Bellows and weld ends

9SI Part  No.

Ss. Leak Rate -  Std.  car /g. line Datse IDspecto!

) o j /x  to-  2 / < 3 0 zz-r-Pb >)'r'a



20 Walkup Orive, Westborough, MA 01581

cALrFoRMArNsrrrurEoFrEcHNolocy tJ LIGO pnOfgCf
MASSACHUSETTS INSTITUTE OF TECHNOLOGY

CUSTOMER: The LIGO Project
Califomia Institute of Technology
Mail Stop 18-34
Pasaden4 CA 91125

tl t19t97DATE:

CONTRACT ORDERNUMBER:

PSI JOB NUMBER:

PC 175734

v59049

DRAWINGNUMBER(S):

TAGNUMBER:

v049 4 t28

WI{AM 2

SERIALNUMBER:

ITEM: Refer to attached Material Tracer Record

APPLICABLE SPECIFICATION(S) : A-500
sA-193 87
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.

sA-240

F:Ur\ALIGO\CORRESPO\SENECAI:COC-FORM



PartNumber WTIAM 2 S/N

Material Tracer Record

03

Item # otv U/M Part code Description Go f  G  M IG#
CMTR

5 2 EA v049M306 3 FLANGE SST3O4L COFC CONFLAT
NON-ROTATABLE 4- 1 /2 OD BLANK

C o fC

1 0 2 EA v049M760 3 GASKET OFHC COP COFC 4-1i2 OD
CONFLAT FLANGE (PKG OTY 1O)
PER SPEC VO49-2-037ff4

C o f C

1 1 '16EA v049M776 BOLT SST 18.8 HEX HD 5/16-18 X 2-
1/4LG

C o f C

1 4 1 EA v0494142P23 FLANGE SST3O4L COFC CONFLAT
REDUCING PER DETAIL B DWG
v0494-142 W|TH 4 1t2X21t2
CONFLAT BORE AND TAPPED
HOLES WITH 4 112X2112 CONFLAT
BLANK GASKET AND HARDWARE
PER SPEC VO49-2-037 CLASS T4

C  o fC

1 5 8 EA 202549 3 FLANGE SSI3O4L COFC CONFLAT
12 OD BLANK NON ROT..332 DIA
THRU HOLES 32 PLACES EQ, SP.
oN A 11.181 DtA.  B.C.

C ofC

1 6 1 0EA 202667 3 FLANGE SST3O4L COFC CONFLAT
BLANK 1O OD NON ROT. .332 DIA
THRU 24 HOLES EQ. SP. ON A 9.128
DIA B.C.

C o f C

1 8 4 EA v049M142 3 FLANGE SST3O4L COFC CONFLAT
BLANK ,I4 OD NON ROT. .390 DIA
THRU HOLE 30 PLACES EQ SPACED
ON A 9.128 DIA B.C.

C o f C

21 1 EA 2026703 GASKET COP OFHC COFC
CONFLAT 16-1/2 OD FLANGE

C o f C

22 I EA 2025523 GASKET COP OFHC COFC
CONFLAT 12 OD FLANGE

C ofC

23 't0EA 20267'�t 3 GASKET COP OFHC COFC
CONFLAT 1O OD FLANGE

C o f C

25 156EA v049M780 BOLT SST 18-8 HEX HD 3/8 -16 X3
L\f

C o f C

96:REBrV049-PL-201



SAI

Material Tracer Record

03

:
. i -
T r

,

Part Number WHAM 2

27 500EA v049M777 BOLTSST 18-8 HEX HD 5/16 .18X2.
112LG.

C  o fC

28 z EA v049M019 O'RING VITON A5OO BAKED.275
NOM X 265.125 LG VULCANIZED

C o f C

29 z EA v049M018 O'RING VITON ASOO BAKED .275
NOM X 274.375 LG VULCANIZED

C o fC

30 4 EA v049M144 3 GASKET COP OFHC COFC
CONFLAT CoG 14 OD FLANGE

C ofC

31 1 EA v049M023 O'RING VITON A5OO BAKED,275
NOM X 191-1/4 LG VULCANIZED

C ofC

32 1EA v049M022 O'RING VITON A5OO BAKED .275
NOM X 2OO-5/8 LG VULCANIZED

C o f C

33 140EA 202678 3 BOLT STL SA193 87 COFC HEX HD
7i8-9 UNC X 4 LG ZINC PLATED .OOO2
MIN THK.CLEAR CHROMATE

C o fC

34 140EA 202679 3 NUT STL SA194 2H COFC HEX HD
7/8-9 UNC ZINC PLATED .OOO2 MIN
THK CLEAR CHROMATE PROCESS

C ofC

35 z.lu EA 2025813 WASHER STL ASTM F436 COFC 1-
3/4 0DX15/16 tDXl/4 THK
ELECTROLESS NICKEL PLATED

C o fC

36 156EA v049M783 NUT SILICON BRZ HEX 3/8 -16 C o f C

37 72EA v049M786 WASHER SST 1B-8 FLAT 3/8 C  o fC

38 530EA v049M782 NUT SILICON BRz HEX 5/16 -18 C o f C
39 EA v049M785 WASHER SST 18-8 FLAT 5/16 C ofC

40 256 EA v049M1011 WASHER SST 18-8 3/8 IDX5/8 OD
X.062 THK

C ofC

4 1EA 202667 3 FLANGE SST3O4L COFC CONFLAT
BLANK.IO OD NON ROT. .332 DIA
THRU 24 HOLES EQ. SP. ON A 9.128
DIA B.C.

C of0

1 EA 202671 3 GASKET COP OFHC COFC
CONFLAT 10 OD FLANGE

C o f C

6 24EA v049M777 BOLT SST 18-8 HEX HD 5/16 -18X2-
l t z  L \ a .

C o f C

96:REB:V049-PL-201



Sn-l

Material Tracer Record

VJPartNumber WHAM 2

T 24EA v049M782 NUT SILICON BRz HEX 5/16 -18 C ofC

I 48 EA v049M785 WASHER SST 18-8 FLAT 5/16 C ofC

I 20FT v049M4521 TUBE A269 3O4L CMTR 1.1I2ODX
.065 WT PER SPEC V049-2-037tT4

C ofC

2 4 EA v049M551 3 TEE SST304L CofC BTWLD 1-
1/20DX.065 WT PER SPEC C049-2-
037tT4

C o f C

tl
I EA v049M502 3 ELBOW SST3O4L gODEG 1 -1 IZODX

.O65WT BTWLD COFC PER SPEC
v049-2-037fi4

C o f C

4 EA v049M602 3 REDUCER SST3O4L COFC CONC
BTWLD 1-112QDX 3/4 ODX.O65 WT
PER SPEC V049-2-037n4

C o f C

4 EA v049M505 3 ELBOW SST3O4L gODEG 3I4ODX.O35
WT BTWLD COFC PER SPEC VO49-2-
ffi7fi4

G ofC

FT v049M454 1 TUBE 4269 3O4L CMTR 3/4 OD X
.065 WT PER SPEC V049-2-037tr4

C  o fC

z EA v049M305 3 FLANGE SST3O4L COFC CONFLAT
NON-ROTATABLE 4-112 OD X 1-1l2 ID

C  o fC

34 I EA v0494021 84:1 14 I.D. FLANGE GROOVED
(HAM)

A 650
A 654

35 ,| EA v0494031 60-1/2 I.D. FLANGE GROOVED WITH
SLOTS (HAM)

A 746

36 1 EA v0494032 60.1 /2 I.D. FLANGE FLAT FACED
(HAM)

A 559

37 1 EA v0494053 60.5 HAM METAL BELLOWS PER
SPEC V0492017

C  o fC

38 20 r l v049M8901 BAR SST3O4L SA479 CMTR FL 1/2
x2

C o fC

39 1 EA v0494040 HAM BELLOWS TIE-ROD ASSY C ofC

45 1 EA v049M601 3 REDUCER SST3O4L COFC CONC
BTWLD 1 ODX % ODX.O65 WT PER
SPEC V049-2-037/T4

C o f C

96:REB:v049-PL-201



. Material Tracer Record

PartNumber WHAM 2 S/N 03 Page 5

i,..,. .

46 1 EA v049M501 3 ELBOW SST3O4L gODEG 1 ODX.O65
WT BTWLD COFC PER SPEC V049.2.
037tT4

C o f C

47 0.5FT v049M451 1 TUBE A269 3O4L CMTR 1 ODX .065
WT PER SPEC V049.2.037/T4

C o f C

1 1 EA v049M1321 HEAD SST3O4L SA24O CMTR ASME
FLGD & DISHED 84.251D.344 MIN
THK (3/8 NOM. THK) 85 DISH RAD
5.25 INSIDE CORNER RAD WITH 2
S.F. APPROX OVERALL HEIGHT
.I6.66 COLD FORMED-DIP PICKLED

A 973
4972

2 1EA v049M1361 FLANGE SST F3O4L SA182 CMTR
FORGED BLANK ASME CODE 1992
EDITION THRU 1994 ADDENDA
MACHINE TO 1-3/8 +.06 THK 92.25
+.06 0D x 83.75 -.06 lD FINISH
250/500 PER SPEC V0492040

A 929

3 EA v049M220 1 FLANGE SST3O4L CMTR HALF
NIPPLE CONFLAT NON ROT. 1O OD
X 8 OD TUBE X 1/4 WT 3-118 OVER
ALL HEIGHT .332 DIA 24 HOLES EQ.
sP.  oN A 9.128 DtA.  B.C.

C  o fC

4 4 FT c387904-F 3 BAR SA479 TP304 CofC FL
.250X0.75

C o f C

J 1 EA v0494128P314SHELL SST GR3O4/3041 SM4O
CMTR MAKE FROM V049P7815 14
CMTR ROLL TO 84.25 ID X 76 LG
PER SPEC V0492136 AND
DWG.VO494128 DETAIL 12

A  5 1 9

1 1 I EA v0494128P11
14

SHELL SST GR3O4i3O4L SA24O
CMTR MAKE FROM V049P7817 14
CMTR ROLL TO 60.50 ID X 62 LG

4712

12 4 EA v049M322 3 FLANGE SST3O4L COFC HALF
NIPPLE CONFLAT NON ROT. 14 OD
X 12 ODTUBEX,l2OWT 30 OVERALL
HEIGHT.39O DIATHRU 30 HOLES
EO. SP.  ON A 12.810 DrA B.C.

C  o fC

96:REB:V049-PL201



Material Tracer Record

SAI 03Part Number WHAM 2

1 3 1 6FT v049M8761 BAR SST 304/3041SA24O CMTR FL
.375X3

C ofC

1 4 1 EA v049M309 3 FLANGE SST3O4L COFC HALF
NIPPLE CONFLAT NON ROT. 16-1/2
ODX14 OD TUBEX.l2OWT 5
OVERALL HEIGHT ,390 DIA THRU 36
HOLES EO.SP. ON A 15.310 DIA B.C.

C ofC

1 5 I EA v049M3113 FLANGE SST3O4L COFC HALF
NIPPLE CONFLAT NON ROT. 12 OD
X 1O OD TUBEX.I2OWT 5 OVERALL
HEIGHT.332 DIA THRU 32 HOLES
EO. SP.  ON A 11.181 DtA B.C.

C ofC

38 2 EA v0494128P381LIFTING LUGiSTIFFENER PER DWG
v0494128 DETAIL 5

C  o fC

39 20FT v049M215 1 PLATE SST3O4/3041 SA24O CMTR
.75X6.50 PER V0492041

C  o fC

48 0 EA v049M87014 PLATE SST3O4/3041 SA24O CMTR
.500 x9 x12

C o f C

96:REB:V049-PL-201
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b : , ' t h i s
l n e c t  t h c

6 r d e i

'' .,\'11-Te-ikag i nE-fra-t?i i II -:-a r e  l n  i o m p i i a n c e  w i  i h  r : u l i E C  i : g i s  ! a r  i o n .

A d d i t i o n a l  O r d e r  R e q u i r e m e n t s  :

(*
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MATERIAE CERTTFICA
gll! gv_!! srEEL CoMPANYp.o. 

-B-ox. rjr^20, scRANToN, pA. rasor pr.t. rzlz, !ez-srsrPI.ANT LOCATTON: TNTEFSTAIE 8?, WAWiriCXNii.

at {'\ ?,1.
80c  c tSES (A  IRCO)
L I5LE  IL

USTOMEF PUHCHASE ORDEF No.: 
435g4

lNDVIK OFDEF NO.:

3FK OROEH / LOT NO.:

AIRCO-rEr| EIICLAITD
f, I trIiHAI' rA

CEFTiFICATE DATE: LO/ lA/96

SHIP TO:

943  85 .

9 6 9 4 1 0

QUANTTTY:

A I S  t - 5 . 9

STAIITLESS STEEL ITELDII |G I I IRE TIPE ER 3OSL
F j l I e r  l l e t a l  l a a l l s i s ,  z

D I A}lE TEB : 0 { 5  -

C r  n i

20 .01  9 .  ?8

Cblnb+Ta tl

[lat

s770e48

4-12-17

Q9oo2-199,t-

c

.  v l >

' - - .050

s i

.430

cblnb

lh

1.800

Ta

P

.015

T i

s

, 0 1 3

o01,,.-:

] . | . : : : t " t  
las aot coura ia col tact  ui th ner iury or Dercurr_col ta i  a i  ag co'Pourds.

.roo n"0""", ";.;;;.:
f l : : l : t  has_bccr EDufactur.d i !  accoldaaco r iu
H;;l::"10 aat"a ocioi"-i 1, 1sss. Quatitv .".*j_t::!: i l ft lcr_lgngaar 0uarity tr"lualH;;f;;rl: a"t"J oli"ii,'ii'i'ii."iilffl;"";ill,'ililjl.i,il'rli:ffil,ffii)igri

t, - ' =1:-, pg;*r***r=x+*-

gual i ty
taginrrr

Ito LgS
ald netarlursr C _.fu ZOOtqA

,aDitc*ersEs
tr^ffiffiB#a:A

I l i ! c c t o r ,
Qta l  i t1

-.&



. ' a . l r *

SA'flfl'VN( STEEL COM PANY
P.O. BOX r22q SCBA|WON, PA. 18501 pH. (7171 587-5191

MATERIALCERTIFIC,

PI-ANT LOCATION: INTEBSTATE 81, WAVERLY EXIT 59

SHIP TO:SOLDTO:  BOC GASES (A IRCO)
L  I S L E  I L

CUSToMEF PUFCF|ASE ORoER NO.: 41276

PROCESS STSTEIS  I I | l L
I IESTBORO IIA

CERTIFICATE OATEt 8.t 26 rt96

oUANTITY: PER PACEIIE ISTE

TAG:

selovm onoes.Ho.:

llr^ir|1 /.\EhEEr , | /\? rrr't .

€ 8 7 1 2

9 6 7 { 5 1

'A ! rs  a-5.9

STI I !LESS STEEL I IELDI iE  ' I IRE  T 'PE

F i l l e r  l { 6 t r l  A l e l t s i s ,  3

D I A I t E T E R :  3 / 3 2 '

S  C r  f l i

. 0 1 3  2 0 . 0 1  9 . ? 8

Cu Cb/ Ib+Te I

. 0 ! 0 - _  . o { 0 _  _ _ _ . o s o

trcst

s?10840

c  5 i

,015 .  {30

ER ?081

l{r P

1 , 8 0 0  . 0 1 6

T i

. 002

TLr natar igl  las rot  conr ia dol tact  l i th nercury or mrcusr-col taiuing colpoulds.
" l t rater ie l  

aot touchrd by haad aftrr  f iaal  product ioa Droc.ss cleal i lg,"

liaLcri:l lae bccn leaufcsturcd ia accordglcr ritl Saldvil S!.'t fonpaay luality llalual
Rrvigloa 10 dstad october , , ,  1995, Quel i ty rystrn rggroved to t  S0- 900!f l l  SfZfSgC
09002-1994.

Ecagt E. B.rE, I l i r rctor,  gu8l i t I  aud l t ta. t lurgy 
,z '

t5 (55119) (  10)

]:



MATERIAL CERTIFICA
SANDVIK ETEEL COMPANY

p.o. Box 1220, SCRANTON, pA. 18501 FH. t7171 587-51s1
PI.ANT LOCATION: INTERSTATE 81, WAVERLY EXIT 59

SHIP TO: PRCESS S1.STB4S
vsEsltsoRo f@, 01581

CEHTIFTCATE OarE: 6 / l8 /96

OuANrlrY: 60 I,BS 308L x 36

SOLD TO:
BCC GASES

CUSTOMER PUFCHASE ORDER NO.:

SANDVIK OROER NO.:

WORK ORDER i LOT NO.:

n0603&/N59049045000

rK # 591854

96522?

A l l s  A - 5 . 9

S T E I F L E S S  S T E E L  q E L D I T G  U I R E  T Y P E  E R  3 O 8 L

F i l I e r  l l e t a l  A n a ! . 7 s i s ,  Z

lfn I

1 . 8 0 0  .  0 1 8

T ;

nn ,

D I  A I1E  TER:  3 , /32  -

Cb/ l tb+ Ta t l

. 0 3 0  . 0 4 5

Eea t

s?09276

c

.  0 1 9

l{o

.  080

S i

. 4 3 0

cbl i lb

q

n i 2

T h e  n a t e r i a l ,  h a s  n o t  c o n e  i s  c o l t a c t  r i t h  n e r c u r y  o r  n e r c u r r - c o D t a i r i o g  c o t s p o u ! . d s .
" l l a t e r i a - t  

u o t  t o u c h e d  b y  h a n d  a f t e r  f i a a l  p r o d u c t i o n  p r o c € s s  c l e a l i n g . ' .

I la ter ia l  has beer  narufactured i l  accordaace r . r i th  Saudvik  SteeI  Corapaay Qual  i ty  l t ranual
R e v i s i o u  1 0  d a t e d  0 c t o b e r  1 ,  1 9 9 5 .  Q u a l  i ! y  s y s t e n  a p p r o v e d  t o  I s 0 - i o o l A l s t z l i g c

, .Q9002-1994.

B e t g t  E .  B e r g ,  0  i r € c t o r ,  Q u a l  i t y  a n d  l l e t a l l u r q y

. . . . , ,  1 5  (  6 6 1 1 9 )  (  1 0  )

6e



MATERIAL CERTIFICA
SANDVIKSTEEL COMPANY

p.o. Box rzzo, scnqrurtt, pA. l8sot pH. o17t 587-5.r9r

96SZ25

.w aoci"uAsHsrEnsrArE 
81. WAVERLY EXrr 5e

90 RESEARCH FOAD

SANOVIK OROER NO.:

WOBK OBDER / LOT NO.;

SOLD TO:
HINGI{AM, lrrA 0204d1

cusroMER pURcHAsE oRDER No.:100603r /\159049045000
rK 591854-02

ct l tD Ta\ .
PRCESS STSTEMS I},TIL
I,IESTtsORO MA 01581

CERTIFICATE OAre: 5 / 77 /96

ouANTlry: 120 LBS er308l /lE x 35

TAG:

A|JS  A-  5  .9

S T A I ! L E S S  S T E E L  I { E L O I T G  I J I R E  T Y P E  E R  3 O S L

F i l l e r  t i e t a l  A n e t y s i s ,  Z

Itr P

1  .  800  ,016

B I A H E T E R :  1 . / 1 6 '

c b / i b l r a  f l

. 0 3 0  . 0 5 0

Ee at

s?08727

Ito

. 0 5 0

s i

cb/ f lb

s

.or2

l a I t

. 0 0 3
i

T h e  n a t e c i a l  h a s  n o t  c o n e  i n  c o [ t a c t  l t i t h  n e r c u r ] '  o r  1 l e r c u r l - c o u t a i n i n g  c o n p o u g d s .
" t l a t e r i a l  

! , o t  t o u c h € d  b ) ,  h a r d  a f t e r  f i B a l  p r o d u c ! i o n  p r o c e s s  c l e a E i o g , . .

l la ter ia l  has bee!  sa lufactured i l  accordauce ! i tb  Satdv i t  Steel  Conpany gra l i t ! .  t tarua. t
R e v i s i o u  1 0  d a t e d  0 c t o b e r  1 ,  1 9 9 5 .  Q u a l  i t y  s y s t e n  a g p r o v e a  t o  i s o - i o o l / t f l s l / A s Q c

. .  Q9002-1994.

-f'

B e a g t  B .  8 e r g ,  0 i r e c t o r ,  Q u a l i t y  a l d  ! G t a l l u r g y

1 5  (  6 5 1 1 9  )  (  1 0 )

c--



OLD TO: 80C EASES (A IRCO)
L ISLE IL

:USTOMER PUFCHASE oRDER No.: 
lZ tO0

9 0 8 1 4

PLANT LOCATION: INTERSTATE Bl, WAVERLY EXIT 59

SHIP TO: A IBCO -  TElT
process systems in t l  l rEEAr

$/estboro, Ma. CERTIFICATE oAlE:

PO- 70 0 6 2 7-VS 9 O 49 - O Aboum, pEB

EIIBLAN;
TN

I  / Z ?  / 9 6

PACTI t rE  I J

MATERIAL qE
\

SANDVIK STEEL COMPANY i
P.O. BOX 1220. SCRANTON, pA" 1S501 pH. (7171 s87-sl91 

,'� .,

;ANOVIK OFDER NO.:

VOFK OFDER /LOT NO.:

A I 5  A - 5

-STAITLESS STEEL I IELD I  Ttr  I I IBE

F i l l e r  l t e t a l  A u a I y s i s ,  Z

Erat

s{3?86{

L

. 0 1 3

Io

-25O

s i

.4  30

cblnb

. 010

P

. 020

T i

.005

e

.013

C u

.150

Cr

19. 88

l r i

9 .  9 d

. 9

I I P E  E R  3 O 8 L

tb

1 .720

t a

DIA I IETEB:  .  . 0 .15  -

Cb/llbrTa fl

Th. Et.r iat  las lot  conr ia coatact r i l , !  lcrcury or D.rcusl-coqta i  a i  lE lonpouads.
" l lat . r la l  

lot  toschod by hald ef tcr  f iaal  product io!  Dsoctss ctoaai lg. . .
-faii!ief 

lrs b..r nauftitririd- ia rccoidaacr cit! Saadvit Strcl Corpary luility tlaotr.l-  kvis ioa 10 datrd 0ctobrr i ,  199s. Qual i ty systrr  aPprov.d to rso-aooizr;s rzr3gc
Q9002-199{.

and n tauurEy (-- .?lmg BOC G
90 FIESEARCH i.I ,
HINGHAM, MA C:*,,- '

/:5,
\2-t/



MATERIAL CEBTIFICAJ
SANDVIK STEEL COMPANY

p.o. BOX 1220, SCBANTON, PA. 18s01 PH. (?171 5S7-5191
PIANT LeCATION: INTEFSTATE 81, WAVEFLY EXIT 59

g

SHIPTO:  A IRCO- !E I r  E IgLA ID
E I[6EAI{ IIA

CennFICATE DATE: 9 /0tll96

ouANrlTY: PER PACEIIE IOTE

TAGi

OLDTO: EOc EISES (AIBCO)
L I S L E  I L

;USTOMER PUFCHASE OBOER NO.: {2100

;ANOVIK ORDER NO.: 9  0 8 1 6

voBK oRDER / LOT NO.: fS gZ g Z O

A q s  A - 5 . 9

STAI ILESS STEEL I IELBI IE  SIRE TIPE EB 3O8L

F i l l e r  l I € t t l  A n a l t s i s .  z

Ee et c s i l { !

.015 ,430 1 .800

l io Cblllb Ta

. 0:0.-.- . -

B.ag t  E ,  Be  rE .

15 (56119) (  10)

t

0 i r .ctor,  Qual ' t ty ard lLtal lurgl

?rqcy';zg sy#rns
7oo*,t -a fr s? afi -o 4/
TK L%12/

D I A I { E ? E B : 1 / g '

t

?

.016

T i

.. 002

s

. 0 1 3

C u

.050

C r

20.  01

t i

9 .  ?8

Cb/ lb+Ta l l

.040 . _._ -050___

.ffi:.at, Eoc G,A,$,ES
90.II_ESEARCH tf ,. .,iD

s?10840

a,.�'w/
- : r ' - * -

!  The nater ial  has lot  conc ia contact r i th mrcurt  or Eercur l-coatai l iog cotrPou[ds.

, ' l { a t r r i e l l o t t o u c h r d b y D a l d a f t c r f i l e l g r o d u e t i o a P r o c . 3 B c t c a l i l E . ' . � � � � � u � � � d � �
?Gi..r^ ,

l |ater ia l  has baen nanufecturad i r  accotdarce r i t l  Saadvik Ster l  fonpany Qual i ty l {anual
l rv is ion 10 datod octobor t ,  1995. Qual i t t  eystrn e;rprovrr l  to ls0-9002 / l l ls l / lsQc

- 99002-199{.

HINGHAM, Me-oioq

2.#O t-B



MATERIAL CERTIFICA

AIRCO.!EIf  ErGLA!D
E I IEEAIT } IA

CERTIFTCATE oArE: I / O1/96

QUANrlw: PER PACEI[B !O?E

TAG:

SANDVIK STEEL COMPANY
P.O. BOX 1220, SCBAr.tfON, pA. t85ol pX. tZrzl SAZ_irsr

PLANT LOCATTON: TNTEBSIATE 81, WAVERLY EXIT 59

OLD TO:
* - ' " -

E O C  G A S E S  ( A  I R C O )
L I S L E  I L

USToMER PUFCHASE oFDEH No.: .I21oO

SHIP TO:

ANOVIK OBDER NO.:

,ORK OROEH / LOT NO.:

.  9 0 8 1 6

* . iezsre

A I S  A - 5 . 9

s ra r i l LEss  s rEEL  SELDr [E  g IRE  r t pe  eR  aoEu

F l I l e r  t t € t { l  A n a l t s  i s ,  t

D I A H E T E R :  t / 1 6 '

t

Eeat

s?10940
/4.
/ f J r \
t , ( l c  I
\i-l

C Si IT!

. 0 1 5  , 4 3 0  1 . 8 0 0

llo Cb/llb TE

P

. 0 1 5

T i

e

.013

C u

,050

20.  01

tf i

9 .  ? 8

cbl i lb+Ta I

.0{0 .0so

The nater ia l  las lo t  co l r  ia  co l tact

" l la t r r ia l  
. lo t  toucbcr t  by hald af ter

Baag t  E .  Be rg ,

5  (  56119)  (  10 )

l i t t  r r rcury oa N.rcur l -coalai l i lg congouods.

f  inal  prodult ion pro.." ,  c ioaaiag."

\<1

l-rrr i  -.

l latorial har bren naaufrctured i l  rccordaaco r i th Seldvi l  Stael Corpaay guali ty l lasualRevisioa' 10 datrd 0ctober 1, 1995. lual i ty ryetrn eggrovrd to ts0-9002/rrsr/rsgc
99002-199{.

lAu,tss sysTtsrns

0ir .ctor,  guat i t t  aBd t{ . ta l lurg ,  L ' '

7oo A? a/r59 oA? -aYA-
'TK (-?34t5

/ffihwBoc GA,:r-.3
1H ROr-,)

02043. , \

5o t-|g-.



SFI-DTTKI
EilI

OLD TO: E O C  E A S E S
L I S L E  I L

;USTOMER PURCHASE OROEF NO.:

iANOVIK ORDEN NO.:

VOBK OFOEB/ LOT NO.:

. ' - ' - 1 . - . *
I  l l  i v r \ l

SANDVIK STEEL COMPANY
p.o. BOX 1220, SCRAT{TON. PA" 1850r pH. o17l 5rr-519'r

PI-ANT LOCATION: INTERSTATE 81, WAVERLY EXIT 59

SHlp To: p roce ss sy st elir s

MATERIAL CER

CERTIFICATE OATE: L O / 0 3 / 9 6

TAGr

( A I B C O ]

'6934L5

7jf i627-x/v590 49-O 42

AI IS  A -  5  .9

STAITLESS STEEL I IELDI IC  I I IBE  TTPE E8  3O8L

F i l l e r  l t c t a l  A E a l t s  i s ,  z

D  I A I I E T E B :  1 /  ! . 6  '

Seat

s43?864

c

. u l 5

tlo

-  250

s t

,  {30

cbl Ib

11!

1 .  ? ? 0

Ta

P

.020

T i

. o05

Cr

{  o  e q

n i

q a a

. C u

. 1 5  0

Cblllb ' Ta ll

. 0 5 5

Thr mtor ial  has aot cous ia coatact ui th,  nercury or nercury-contai l ing

" l tat . r ia l  lot  touchei l  by haad aft . r  f i ra l  product iol  Procfss ctcaaiog."

l1atcr icl beg
kv i s  i on  10
09002-199{.

brol  naufacturad i l  accosdalco r i i i  Sqadvi l  Stec l  Conpaay Qual i ty  l taou ' l

dat rd 0ctobrr  1 ,  1995.  lua l i ty  systen approved tc  IS0-9002 / f i l  S I / tSqC

MBOCGASi:.l
B e a g t  ! .  E . r g ,  D i ! o € t o r ,  Q u a l i t Y
I tar ic l - /an iani ,  l ta l  i ty  Eug i  occ r

RESEARCH RO.''-faud lb ta l , I  urgy
Dar i c ! / an ian  i  ,

{,-H,4=
I

FiIITGHAM, MA O2O+J

q



MATERIAL CERTIFICA
SANDVIK STEEL COMPANY

p.o. Box 1220. SGRANTON, PA. 18s01 pH. (7171 587-t191
PI-ANT LOCATION: INTERSTATE 81, WAVERLY EXIT 59

SHIP  TO:  A IBCO- IE I |  E IGLAID
8I[EEAIT l t i

CEFTIFICATE DATE: 9/03/96

oUANTITY: PER PtrCEIfG f0TE

OLDTO:  BOC GASES (A IBCO)
L I 5 L E  I L

)USTOMER PUFCHASE OROER NO.: {21O0

'ANDVIK OHOEN NO.: 9 0 8 1 6

foRK oRDER/ LOT NO.: *{ 6 7 S 19

eus  A-5 .9

STAI !L855  S1EEL ITELDI [E  q IRE TTPE

F i l l a r  1 1 € t a I  A ! . t Z s i s ,  I

ER 3OEL. O IA t tETER:  3 /32 '

. f ,eat

s43?854

Bcag t  E ,  B r rg .

15 (  66119) (10)

c

.  0 1 3

llo

. 2 5 0

s i

. 4 3 0

cblilb

,  o10

It!

1 .  ? 2 0

le

P

.020

T i

. o05

s

.  013

Cu

. 1 5 0

C r

1 9 . 8 8

l i

9 .98

Cbl lb .Ta I

. 055

Tho nater iel  hae lot  conc i l  col tact  r i th nercury or macurf-col ts i r ing aongoulde'

" t iakr ia l  lot  toucbsd by baud aftar f i la l  proa' ibt i la process cl .et i rE."

I lat . r ia l  hag bean raaufacturqd l r  accordaaco r l th Saad.vik Sttr l  gonPaly Crral t t f  | ta lual
f ,evigioa t0 dEtad Octobrr 1,  1995. Quel i ty rystrn epgroved to IS0- 9002 / l l l  SI  / lSgC
99002-1994.

?nocEss s/ft,ms

!  i r .ctor,  gual i t t  aqd l f  ta l lurEl

ffi BOCGASES
gO '-]ESEARCH ROAD

zoaat-a/ t/s?oq?-a'

c__._ Tx aelq2o

/l-.
t 4 l

HINGHAM, MA O2O4}

&,1o u6.



l!cci!-ec
A PannershiD ol Atcoa wald wire Company' |nc'
a^d Aluminuh TachnoloEv Corpotauon

AlcoTec wl16 Co!flpany
2750 Aaro Pat* Odve
T6w.s€ City, Ml ,{9686 USA
(6f5) 941.411| Fhon€
(616) 941'9154 Far

0 1 / 0 7  / 9 6

CEI IT IF IED T\4ATERIAI- REPC)RT

'J
t  t { T I C  R o d  B o x

r i  i  N umt,e r

. i 5 : 1 6 ?
R 5  l S l

i r .  o ,  *  -  ' : - 1 5 +

Chemi  ca  t  compo  s : . : ^ -  I  i ^ i i r <

i i=il--= t --- 
- 

u ' "-t!rs{L!- r'la'r i rT-rsm -qi:
S i  0 ' 4 0

F e n  l n
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.:i

The natar ial  has lot  cono ia col taet ui th:  n€scury or F€tcury-coatainiag conPouuds'
; : .  i -  -  .  . . , :1 . :  " ; " - ,  ' , .1 : ' " : - r+T. : , ; ; :7r ;y ;4; ; , , .p , , . .  . , : . , - , . , * , . : ; , .=  , . ;  .  .  t i  ; .1 ; i -  . . ,_- , . ' . . . i  

t .
" l la t r r ia l  ! .o t  toucbad by haad af ter  f  i  ld l - 'produet  i  6 i  proctss c leeaiEg'

lfa,ter ial has bees mnufaiiurr4 il accoidaqcs iri{h. g8ldvit Steel ConpanT.Quality llaaual

Bevia ioa 10 dctad 0ctober  t .  1995.  lua l i ty  aystonr ipprovad to IS0-9002/ l l lSI / lSqC
q9002-1994.

E e r g t  B .  B q r g ,

15 (  65119)  (10) /  ' ; zBOG G ' ' ' ^
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fLD TO: BOC EASES (A IBCO)
L I S L E  I L

/NOVIK OROEfl NO.:

,ORK OROERi LOT NO.:

. 0 1 3

l1o

. 2 5 0

z
( i

. {30

. cb/[!

.o id

t&

7.720

P

.020

? i

. o'oi

Cr

19. 88

I i

9 . 9 8

Ta Cu

.150

Thp mter ial

"'t1ate rial aot

corgrouads.

tlatc ial las
Revisioa 10
99002-19S4.

B e u g t  l .  3 e r g ,  D  i r o c t o r ,
D a u i e l - D a n i a a i ,  Q t a l  i t y

Qual i ty aad tlotallurgy
E n g i u o e r

sHrPro: ftaasgs '*yStrn

oArE 1O.40 4./96
' 
i8t4;'t' ' 

'
" , ' . .  ' - . - , . . i : . . .  - . -  "

ER 3O€L

touchod b1 .haad .r t" .  i io" i  proiu" l iJa ,"o."=.  cIeaEiug."

becl raufactureil il accorda.ncq uith Saatiif Steel Corpauy guatiiy ttaauat
datrd Octoter 1, 1995. Quality spter '$!iofed 

to IS0-9002/Ii5I/ISQC

tWr' BOC GASSS

t .
usroMER puRcHAsE oRDEF No.: WbA 

-R/r'Sfuf?o#S@

!  2899

has not coro il coltact uith narcury or nercirry-coataiaiug

i IESEARCH ROADz*ru
15( 561f in( 10)

. , i l . IGHAt4, MA 02043
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soLD ro : ?r.1dc€cs ._S.ys:Eu S

cusroM€R puRcHAsE oFoER No.,faug R/77//0/6c,6

SANOVIK OROEH NO.:

WORK OHOEH / LOT NO.:

SANDVIK STEEL COMPANY
p.o. 8ox 1220, SCRANTON, pA. 1850r pH. (7171 587..5191

PLANT LOCAnON: TNTERSTATE 8r, WAVEFLY EXIT 59

SHIP TO:

MATERIAL CERTIFICT

AIECO- fE I . I  E I {GLAI ID
H ITGIATI }1A

CERTfFICATE D^IEi ? / ZO/g?

eUANrrrY: lgO 413-S-

A U S  A - 5 . 9

S-TAITLESS STEEL.I IELD1116 I I ISE TrPE ER 3O8L

F j , l l s r  l l e t a l  A a a l y s  i  s ,  Z

i lcat C

D I A U E T E B . .  1 . / 1 6 -

s?11375 . 00?

!:o

- o10

< i

.  {00

cblnb

1 . 9 0 0

P

. 014

c

. 012 20.a2

Cbl f lb+Ta

-  030

i l i

> .  u )

tl

.  v ) )

Thr rat 'cr ie l  has lot  core is cortact  t r i th nercury or ' i rcurr-coota i  a i  !g conpouads.
' ' Ibt* iar .aot '  

touche d by hald i f t r r  f iaar product ioa procrss crcal i lg. . '

I t trr ial  has becl ulufactured ia accordaace uith Saadvit Stcel Coupauy lual i ty 6auualhvisior 10 datid October 1, 199s, Quali ty "y"i"" "pproucd to ts0-9002,/tns l . /Asgc
Q9002-1994.

'''�BOCGASES
I r i th  l l .  Eot t le ,  t laDager,  Qual i ty  E lb t .a l luEgy
g r h s t .  S r r l l a a .  S r .  Q u a l i t y  E n g i u e c r

(37
. Y

15 (  65119)  (10 )

99 nEsE{ncfi FOAD
HINGI{AM, MA@43



I

SOLDTO:  gOC E tSEs  (A IBC0)
,  

L T S L E  I L

CUSTOMER PUFCHASE OROER NO.: {Z 1OO

SANDV|K OBOEa No.: gOB tG

SANDVIK STEEL COMPANY
p.o. BOX 1220, SCRANTON, PA. 18501 PH. (717t 587€191

PI-ANT LOCAIION: ITVTERSTATE 81, WAVERLY E(lT 59

@

SHIP TO: I IRCO-'EII  ETgLtrTD
E ITEEAT ITA

CEFTIFICATE onrE: 9 / 03/96

ouANnrY: PEB PACEIIC i l0TE

TAG:WOFK OFOER/ LOT NO.: 9 6 ?  8 1 9

a r s  A - 5 . 9
:

SfAtI- 'ESS 
-STEEL 

I IELDiTE l{ IBE ?IPE.:EF3OAL . ; ' -

F i l t s r  l l e t a l  A D a l Z s i e  ,  3

B IAIIE?ER:

s . . c r

. 013 19--88

3 t 3 2 '

t i

9 .  9 8

Eo at
s7t08/o

*

E a l g t  E .  B r r g ,

t 5 ( 6 6 1 1 9 ) ( 1 0 )

c  s i

. 013  .430

llo

, 2 5 0

cb/ l lb

. 0 1 0

th

1 .  T 2 0

Te

P

.020

l l

, 005i

D i r o c t o r ,  g u a t i t I  e l d  l { . t a l l u r E l

C u

. 1 5 0

C b l l b + f a  I

. 0 5 5

.J'EBOC GASES
90 RESEARCH ROAD

I

::

T h . l a t e r i a l L a g ! . o t g o n o i q c o l t e c t r | i t ! m r c u r y o r E e r c r t r y - c o l t e i d i ! g c o t r P o u B d g .

..t{atcr ial. lot toucb.d bI bsld aft.r (.isal -productioa 9r.qc9se ctaaai.ag"'
; _ '

l€ te r ia l  L88 baaa t raDaract [ r .d  ln  eccotdauco c i th  sardv ik  s teel  conpaly Qual i ty  l lanual

R o v i e i o n 1 0 d e t e d o c t o b o r 1 . 1 9 9 5 . l u a l i t T s y s t o n e p g r o v e d t o l S 0 - 9 0 0 2 / r r s l / t s 0 c
Q9002-19S4.

f t r cess  s f f i ns

C_ 
7oa/ay7z// o/6e

02043
t ' \

HINGHAM, MA



SOLD TO: 8 0 C  G A 5 E 5  ( A I B C O )

L r S L g  ! r -

CUSTOMEH PURCHASE ORDER NO.: {56 82

SANDVIK STEEL COMPANY
p.o. Box r2o, scnar'rrorv, PA. 19501 PH. (7171 s8?-5191

PI-ANT LOCATION: TNTERSTATE 81, WAVERLY EXTTFg

MATERIAL CERTIFICA-

A I B C O - T E l I  E I I E L A I I D
H I II6 E AI{ ItA

CEFTIF|CATE OATE: 4/ Zf / 97

ouANr lw:  PER PACKInG i lOTE

TAG:

C l J I D  T N .

SANDVIK OROEH NO.:

WOFK OROEF / LOT NO.:

12603

91A457

A H s  A - 5 . 9

5 , T A I I L E S S  S T E E L  q E L D I f l E  ! t I R E  T Y P E  E R  3 O 8 L

F i l  l e r  t 1 e t a I  A n a I I s  i s .  Z

O  I  A l { E  T E R :  3  / 3  2 '

Eeat  C

s?12s?6 -La t  E  .013

5 i

. 440

cbll{ b

1 . 8 0 0

Ta

t

.  0 1 5 n l s

,j -*g-l'>

l{o

. 0 ? 0

J3s I  tus

Cbl  b.  Ta l l

.  o 3 0  . 0 3 5

Fn,et  ss
3n ,7oe

Sl,rPfeD

tW,/Tff toJioo _u_
4- Jt- ?7 o@€Rfgos?e6-ot

T h e  n a t e r i a l  u a E  B o t  c o n e  i o  c o l t a c t  u i t b  n € r c u r ! '  o r  n e r c u r y - c o u t a i o i a g

- l ta tar ia . l  !o t  touched by baad af t r r  f i la l  Product ioo process c leaaiag,"

l iater lat  has be6a nalufactured is accordalce r i th Sardvi l t  St .€l  ConPa[I  Qual i ty l lanual

B e v i s i o u 1 0 d a t e d 0 c t o b e r l , 1 9 9 5 . l u a t i t y s y s t e n a p p r o v e d t o l S 0 - 9 0 0 2 / l | | s l / l s 9 c
09!02 - 1994.

]'.rtBocGASES
fe i th  t l .  Eot t l ,e ,  l taaager ,  0ual i t l  a  l {e ta l lurgy
C e l e s ! s  B r o n t a E ,  S r .  Q u a l  l t y  E ! 9 i ! . o a r

90 RESEARCH ROAD

a--"
HINGHAM, MA O2O4i}

corogou! ,ds.

n ; r t  I  A  l

--&!t k--9wsna^-[ag.
1 5 ( 6 6 1 1 9 )  (  1 0 )

o@)



'.. ,.. p,o, Box122o, scEANToN, pA".rsbor pr,. o17l sl7.s1s1

IAL CERTIFICT

Ilsis
..';::+-;idHj.ti. r;..'-,-: r.-,.' ;-�',a ':. .:.'

rO TE

'.t

Arrs  A-  5 .9

STEEL I , IE L D I !E ! I I R E  T  ? P E 3 O B L

.  014

A n a I f s  i s  ,  3

B  I  A I tE  TEB:  ,  03  5 '

S  Cr  l l i

. 012  20 ,02  9 .85

Cu Cbl l lb+ Ta

*o3o -. _-03&=--. .. 'a55_

:;?t

s i

. 400

ia coEtact r l t f ,  mrcury or norcur l -cottai t ing coopou!,ds.

. . -a Ke i th t t .  f ,ot t le,  t laqaEoc, Qual i ty i  t lotal  lurgy C/

c b/llb



FFR 23 '9? 11:g6i|'1 IIORTHEqST NIRGFS

t(k

c h e m i  c a  l  C o m p o s L t  i o n  i i m i t s
E l e n e n t  - - -  M a n i m u m  %  f l a ' x i n u . m  t
s i

Itn
i(g

T i
B e
O t  h e r  E a c h
O t h e r  T o t a l
A lum i f l un

. t . J

P  o d r  i  n . { a i

0 . 0 0 0 8

0 .  1 0
0  , 4 0

< ' )
n  . r (
n  t <

0 .  r 5

. { l c o T e c  W i r e  C o m p a n y  h e r e b t  c e r t i f i e s  t h a t  ! h e  m a ! e r i a l  c o v e r e d  b y  r h i s
r e p o r t  h a s  b e e n  i n s p e c t e d  i n  e c c o r d a n c e  w i t h  a n d  b e e n  f o u n d  t o  n e e t  t h e
a p p t i c a b l e  r e q u i r e m e n t s  o f  s p e c i f i c a t i o n  A W S  A 5 . 1 0 - 9 2  a n d  a n ) '  o r d e r
r e i i u f r c m e r l t s  I i s t e o  b e  f o l .

- l
. { l  I  P a c k e 8 i n g  m a t e r F a l s  a r e "orn t io,',.u

-  . { d d i t i o n a l  O r C e r  R e q u i r e m e n t s i

llccilec
A PErl'lgnhit ol Alco| WaB mrr C€ftFrny, Inc'
|J1d Alumlnum Tachnolo€y CorFrltbn

CERTIFIED MATERIAL REPORT

A l  l o e  D i a m e t e t  P a c k a e e  L o t  N u r n b g !

R 5 1 3 3

P , 0 , #  -  9 3 1 1 9

.  r25 T I c  R o d  E c x 363423

s i t h  c O l i E G  l e g i s . l a !  i o n  '

AlcoTec Mr! CompanY
. 2750 Atro Pa* Ddv.- 

?a6vEfrr Ctty, Ml 19686 USA
(616) 941-41l1 Phcflc
(gl0) 911{1fi Flx
rlccirc O tttvrta.cctn E 'nsil

0 l  /  1 3  / 9 7
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WllAm 2 Sen#o3
4- --

14frnl 
r t

SPECIFICATION FOR CLEANING-?ROCEDURE

Anachment

LIGO COMPONENT CLEANING DATA SHEET
Project V590,19

Component

l/*'*
Serial Number

#3
TT{qET-

VoqtI n" rs
*h/77 - f^t

Wash Cycle:

Flowrates: 30 6-prr Ma,x.Temp.: Ir{L Duration: 2.sfeS

SPECIFICATION
llumb.t -

A V0.{e-2_0r5

O*oro@

comments: ft#* f/eSltt- urAt 1oa"lo fXsStuATEDQ'^rS, DE)

Date:

Date:

#-
) 7

/ ^ f - "(JJ r&,'e-z,'-tt-

Componen(s) Inspected By:

Quality Assurance:

Comments:
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Title: COMPONENT RGA TEST PROCEDURE

TESTARNCLE@

P H]'SIC.4.I D IMENSI q\S

,  /  y t A -

Z ,  /  y t a -
3 'a  x  ro

SPECIFICATION
Numoe!: VO49-2-1

A

_ of _26_



Title: COMPONENT RGA TEST PROCEDURE

OUTTEMPERq,TRE LOG

UT LOG / DATE

SPECIFICATTON
Number V049-2-

A

Page _21



Title: COMPONENT RGA TEST PROCEDURE

RGA NUIT{BER:
RGASENSORHEAD SER]AL # QMS
RCA ELECTRONICS UNIT SERTAL # QME

re
ffi

Iype CH-TRON
SElvl Volr <

Amplifier

Offset ON

Thresh.
ImbarJ

^\\ .fq".^!. t[*"k-,J (,,;.{-u 
q*n^'*'l

IonRef I:8
Cathode 90.0
Focus 9.38
rtcto .{\15 ). /)
Extnct t 2

RGA ION SOURCE SETNNGS SHEET

SPECIFICATION

Page _fr of 25_



/ i

Title: COMPONENT RGA TEST PROCEDURE
: 1

TITLE RGA SCAJ.{ P^A&{VETERFILEETM
DATE:
TIME:
TESTI-D.: e-g. wBSCI_l wu4E a-a-
PSI TEST ENGINEER: .a,Gti,.,
QUALITY ASSUR-.{NCE:
RGA NUMBEK
RGA SENSOR HEA-D SEzuAI # QMS
RGA ELECTRONTCS trNI- SERTALT Qm-

PARAMETER RLE: LIGO2OO.SAP PAXAMETER FiLE: LIGO2OO.SBP

Load-Ch:00 cH-o- :: :- E--r-

lLoaa-cffi

t--r

l Alo
l runp. K.ege . l -  |  I

lKatrge.L l -  |  I

, -  I  - t  - f
4[l ptp'..\r vr, ihe)- t

Strte ENABLE
Der Type CH-TRON
Mass Mode SCAN-F
Fint Mass 0.00

Detec!or
SEM Volta.Ee 1700

Mass
Speed 5 s
Width .: . . 200
Resolution- 25
Threshold:..-. IE. I5

Anp. Mode ' AUTO
Arnp. Range
R4cs-L
Par:se - Cal t .0
Ofser ON

vutrut :  user olscteuon
DISPLAY: User discrerion

SPECIFICATION
Numoer: VO4$2-127

A
Rev. 'l

A'"r
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T'ttle: COMPONENT RGA TEST PROCEDURE

lU tL{:t L E5 t( l

. F 1 , , , -

a
I OIT-L/S

q

Torr-lJs-cm:
2,4f2 t tol

lil 11,52,116 l. \ ' {  r  t0 ' '

SPECIFICATION
Number V049-2-i27

A
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Tiile: COMPONENT RGA TEST PROCEDURE

6 ; l s  o r d X .1..  lo-t 'w4L i .63 i t r i " I t?b ,Y

OIJTGASSING RATES s,tslr.E 1

A ELECTRONICS T]NIT SERIAL # QME

Fr,nu

Sensirivity
Factor
wrtN2

a
Torr-IJs

J . lL . to '

J l  t  l6 - { !

tt r ro-'?

SPECIFICATION
Numoer v049-2-127

A
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TIiIe: COMPONENT RGA TEST PROCEDURE . ;
: ;

PAGE: TESTI.D. EBIAI4E: )CCO@QOCSAC

BARGRAPH DATA FILE NAlv{E

ANALOG SCAN DATA FILE NAME

OTHERDATA FILES

PRINTOUTOF

I. LAST A}IAIOG SCAI.I BEFORE CALIBRATION

2. ANAIOG SCAN WITH CAUBRATED LEAK OPE].I

3. BARGRAPH PLOT

GA DATA FILE LOG

A SENSOR HEAD SERIAL #
A ELECTRONICS I,JMT SERIAL # QME

SPECIFICATION
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Tlltc QUALITYPLITN FORHORIZONTALACCESS MODT LE (IIAM)

-SPECIFICATION

APPLICABLE DRAV/INGS

V0494451 HAM Flange./Annulus Tubing Assembly

V4494.128 HAM Shell Veldment Assembly

V0494402 Horizontal Accesss Module Chamber Assemblv

V04944J1 60-l/?" l.D. Flange Derail (Grooved)

VC494.032 60-1/2" LD. Flange Detail (Flat Face )

V0494421 84-14" I.D. Flange Detail (Grooved )

V049-4427 60-L/2 1.D. Flange Face (Detail )

V04944A4 60'End Cover

VU94-052 HAM Chamber Support Saddle

V0494-053 60-I/2 I.D. Expansion Joint

V0494-127 84-114' Access Cover

VM94-040 HAM Tie Rod Assembly
APPLICABI,E PROCENURES

v049-2472

v049-2-071

v049-2-074

vM9-2446

v049-2-078

Welding GTAW (PWlfD P8-P8

Welding PAW (PWlfD P8-P8

General Repair Procedure

Thermal Stress Relief

Ham Chamber Fabrication
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I{ASS SPECTRO!,IETSR TEST REPORT

CUSTOMER: Process Syscens I[ternational, Iec.

SaLes OrCer No. :  70 904 l t .ern: Drawilg Nc. :

Equipnenc:DuPonE. 120 SSA leak Siandard. Sn. 10 51

Test Prccedure Der ASTM E-498 Test. A.rea: Bellows anC welci ends

PSI  Par t  No. :

L,eak Rate -  Std.  st  /e. LEspeceor

The above referenced expansion joint has passed the mass spectromecer leak
test to the reqr:ired sensitivitv.

Malerial HTg

Be llolrs laqqed reld e!.d ttntaqced !re1d end

,He?* ,-r/* //4

Tn cYra-F/ ' i i Leve1 rr Date /F.4&-



20 Walkup Drive, Westborough, MA 01581

cALrFoRMArNsrrrurEoFrEcHNolocy,'/ LIGO pnOfgCf

MASSACHUSETTS INSTITUTE OF TECHNOLOGY

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

1ut0t97DATE:

CONTRACT ORDERNLMBER:

PSI JOB NLMBER:

PC 175730

v59049

vQ49 4 r28DRAMNGNUMBER(S):

TAGNLMBER: WHAM3

SERIALNUMBER:

ITEM:

04

Refer to attached Material Tracer Record

APPLICABLE SPECIFICATION(S): sA-240 A-500
sA-193 B7
sA-194 2H
F436

PSI certifies that the items fumished 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.



Material Tracer Record

PartNumber WHAM3 SAI 04

Itern # otv UIM Part code Description Co f  C  M IC#
CMTR

5 2 EA v049M306 3 FLANGE SST3O4L COFC CONFLAT
NON.ROTATABLE 4-1 12 OD BLAN K

C o fC

1 0 2 EA v049M760 3 GASKET OFHC COP COFC 4-112 OD
CoNFLAT FLANGE (PKG OTY 10)
PER SPEC V049-2-037ff4

C ofC

1 1 1 6EA v049M776 BOLT SST 18-8 HEX HD 5/16-18 X 2-
114 LG

C ofC

1 4 1 EA v0494142P23 FLANGE SST3O4L COFC CONFLAT
REDUCING PER DETAIL B DWG
v0494-142 WrrH 4 ' l l2x21l2

CONFLAT BORE AND TAPPED
HOLES WITH 4 112X2112 CONFLAT
BLANK GASKET AND HARDWARE
PER SPEC VO49-2-037 CLASS T4

C ofC

1 5 8 EA 202549 3 FLANGE SST3O4L COFC CONFLAT
12 OD BLANK NON ROT. .332 DIA
THRU HOLES 32 PLACES EO. SP.
oN  A  11 .181  D tA .  B .C .

C ofC

1 6 1 0EA 202667 3 FLANGE SST3O4L COFC CONFLAT
BLANK 10 OD NON ROT. .332 DIA
THRU 24 HOLES EO. SP. ON A 9.128
DIA B.C.

C ofC

1 8 4 EA v049M142 3 FLANGE SST3O4L COFC CONFLAT
BLANK 14 OD NON ROT. .390 DIA
THRU HOLE 30 PLACES EQ SPACED
oN A 9.128 DtA B.C.

C ofC

21 1 EA 202670 3 GASKET COP OFHC COFC
CONFLAT '16-112 OD FLANGE

C ofC

22 o EA 2025523 GASKET COP OFHC COFC
CONFLAT 12 OD FLANGE

C ofC

23 1 0EA 2026713 GASKET COP OFHC COFC
CONFLAT 1O OD FLANGE

C ofC

25 156EA v049M780 BOLT SST 18-8 HEX HD 3/8 -16 X3 C ofC

96:REB:V049-PL-201



Material Tracer Record

Part Number WIIAM 3 S/II 04 Page 3

27 500EA v449M777 BOLT SST 18-8 HEX HD 5/16 -18 X2-
1 t2 tG .

C ofC

28 I EA v049M019 O'RING VITON A5OO BAKED .275
NOM X 265.125 LG VULCANIZED

C o fC

29 2 EA v049M018 O'RING VITON A5OO BAKED .275
NOM X 274.375 LG VULCANIZED

C o fC

30 4 EA v049M144 3 GASKET COP OFHC COFC
CONFLAT CofC 14 OD FLANGE

C ofC

2,t 1 EA v049M023 O'RING VITON ASOO BAKED .275
NOM X ,I91-1/4 LG VULCANIZED

C o f C

32 1 EA v049MO22 O'RING VITON ASOO BAKED .275
NOM X 2OO-5/8 LG VULCANIZED

C o fC

33 140EA 202678 3 BOLT STL SA193 87 COFC HEX HD
7i8.9 UNC X 4 LG ZINC PLATED .OOO2
MIN THK.CLEAR CHROMATE

C ofC

34 140EA 202679 3 NUT STL SA,194 2H COFC HEX HD
7/8-9 UNC ZINC PLATED .OOO2 MIN
THK CLEAR CHROMATE PROCESS

C o f C

35 280EA 2025813 WASHER STL ASTM F436 COFC ,I.
3/4 0DX15/16 tDXl/4 THK
ELECTROLESS NICKEL PLATED

C ofC

36 l q A EA v049M783 NUT SILICON BRZ HEX 3IB _16 C ofC

37 72EA v049M786 WASHER SST 18.8 FLAT 3/8 C o f C

38 530EA v049M782 NUT SILICON BRZ HEX 5116 -18 C ofC

39 EA v049M785 WASHER SST 18-8 FLAT 5/16 C ofC

40 256EA v04sM1011 WASHER SST 1B-8 3/8 IDXS/B OD
X.062 THK

C ofC

4 1 EA 202667 3 FLANGE SST3O4L COFC CONFLAT
BLANK 1O OD NON ROT. .332 DIA
THRU 24 HOLES EO. SP. ON A 9.128
DIA B.C.

C ofC

5 1EA 2026713 GASKET COP OFHC COFC
CONFLAT 1O OD FLANGE

C o fC

o 24EA v049M777 BOLT SST 18.8 HEX HD 5/1 6 .18 X2-
1t2LG.

C ofC

96:REB:V049-PL-201



PartNumber WHAM3 SAI 04

24EA v049M782 NUT SILICON BRZ HEX 5/16 -18 C ofC

6 48EA v049M785 WASHER SST 1B-B FLAT 5/16 C ofC

1 20FT v449M4521 TUBE 4269 3O4L CMTR 1.1I2OD X
.065 WT PER SPEC V049-2-037n4

C  o fC

2 4 EA v049M551 3 TEE SST304L CofC BTWLD 1-
1/20DX.065 WT PER SPEC C049-2-
037n4

C o f C

1 EA v049M502 3 ELBOW SST3O4L gODEG 1-1I2ODX
.O65WT BTWLD COFC PER SPEC
v049-2-037tT4

C o f C

4 3 EA v049M602 3 REDUCER SST3O4L COFC CONC
BTWLD 1-112 ODX 3/4 ODX.O65 WT
PER SPEC V049-2-037ff4

C o f C

4 EA v049M505 3 ELBOW SST3O4L gODEG 3/4ODX.O35
WT BTWLD COFC PER SPEC VO49-2-
ffi7fi4

C  o fC

o ? FT v049M4541 TUBE A269 3O4L CMTR 3/4 OD X
.065 WT PER SPEC V049-2-cts7n4

C o f C

2 EA v049M305 3 FLANGE SST3O4L COFC CONFLAT
NON-ROTATABLE+112 OD X 1-1l2 ID

C o f C

34 2 EA v0494021 84-1 14 I.D. FLANGE GROOVED
(HAM)

A 660
A 658

35 1 EA v0494031 60-1i2 I.D. FLANGE GROOVED WITH
SLOTS (HAM)

A 753

36 'l EA v0494032 60-,1i2 I.D. FLANGE FLAT FACED
(HAM)

A 831

37 I EA v0494053 60.5 HAM METAL BELLOWS PER
sPEC V0492017

C ofC

38 20FT v049M8901 BAR SST3O4L SA479 CMTR FL 1/2
x2

C ofC

39 I EA v0494040 HAM BELLOWS TIE-ROD ASSY C o fC

40 ,| EA v0494128 HAM SHELL WELDMENT A 518

45 1 EA v049M601 3 REDUCER SST3O4L COFC CONC
BTWLD 1 ODX 3/4 ODX.O65 WT PER
SPEC V049-2-037/T4

C ofC

96:REB:V049-PL-201



Material Tracer Record

{ i

Part Number WI{AM 3 SAI 04

: :

46 1 EA v049M501 3 ELBOW SST3O4L gODEG 1 ODX.O65
WT BTWLD COFC PER SPEC VO49-2.
o37tT4

C  o fC

47 0.5FT v049M451 1 TUBE A269 3O4L CMTR 1 ODX.065
WT PER SPEC VO49-2.037iT4

C  o fC

1 1EA v049M1321 HEAD SST3O4L SA24O CMTR ASME
FLGD & DISHED 84.25 ID .344 MIN
THK (3/8 NOM. THK) 85 DISH RAD
5.25 INSIDE CORNER RAD WITH 2
S.F. APPROX OVEMLL HEIGHT
16.66 COLD FORMED-DIP PICKLED

A 591
A 973

2 ,| EA v049M1361 FLANGE SST F3O4L SA182 CMTR
FORGED BLANK ASME CODE 1992
EDITION THRU 1994 ADDENDA
MACHINE TO 1-3/8 +.06 THK 92.25
+.06 0D x 83.75 -.06 tD FtNtSH
250/500 PER SPEC V0492040

A 663
A 929

5 EA v049M2201 FLANGE SST3O4L CMTR HALF
NIPPLE CONFLAT NON ROT. 1O OD
X 8 OD TUBE X 1/4 WT 3-1/8 OVER
ALL HEIGHT.332 DIA 24 HOLES EO.
sP.  oN A 9.128 DtA.  B.C.

C o f C

4 FT c387904-F 3 BAR SA479 TP304 CofC FL
.250X0.75

C  o fC

1 1 EA v0494128P314SHELL SST GR3O4/3041 SA24O
CMTR MAKE FROM V049P7815 14
CMTR ROLL TO 84.25 ID X 76 LG
PER SPEC V0492136 AND
DWG.VO494128 DETAIL 12

A  5 1 8

1 1 1 EA v0494128P11
1 4

SHELL SST GR3O4/3041 SA24O
CMTR MAKE FROM V049P7817 14
CMTR ROLL TO 60.50 ID X 62 LG

4712

1 2 4 EA v049M322 3 FLANGE SST3O4L COFC HALF
NIPPLE CONFLAT NON ROT. 14 OD
X 12 ODTUBEX.l2OWT 30 OVERALL
HEIGHT .390 DIA THRU 30 HOLES
EQ. SP.  ON A 12.810 DIA B.C.

C  o fC

96:REBrv049-PL-201



Material Tracer Record

Part Number WHAM 3 S/N 04 Page 6

1 3 1 6FT v049M8761 BAR SST 3O4I3O4L SA24O CMTR FL
.375X3

C ofC

14 1 EA v049M309 3 FLANGE SSTsO4L COFC HALF
NIPPLE CONFLAT NON ROT. 16-1/2
ODX14 OD TUBEX.I2OWT 5
OVEMLL HEIGHT .390 DIA THRU 36
HOLES EQ.SP. ON A 15.310 DIA B.C.

C ofC

1 5 I EA v049M3113 FLANGE SST3O4L COFC HALF
NIPPLE CONFLAT NON ROT. 12 OD
X 1O OD TUBEX.I2OWT 5 OVERALL
HEIGHT .332 DIA THRU 32 HOLES
EQ. SP.  ON A 11.181 DIA B.C.

C ofC

38 z EA v0494128P381LIFTING LUGiSTIFFENER PER DWG
VO4S4128 DETAIL 5

C ofC

39 20FT v049M2151 PLATE SST3O4/3041 SA24O CMTR
.75X6.50 PER V0492041

C o f C

48 0 EA v049M870 14 PLATE SST3O4/3041 SA24O CMTR
.500 x9 x12

C o f C

96:REBiV049-PL.20l
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T h e n a t a r i a l h a s u o t c o | I e i u c o l t a c t u i t h n e r c u r y o r n e r c u r l - e o l t a i E i E g c o t l P o u l d s .

" t l a t e r i a l  o o t  t o u c h e d  b y  b a l d  a f l e r  f i n a l  p r o d u c t i o u  g r o c e s s  c l e a n i l g " '

. , . . la ter ia l  has beeE oarufactured io  accordatce r r i lh  sa ldv lk  Steel  Conpany Sual i t r  l la .nua I

Revis ioa t0 date<t  o" to i " r  1 .  1995.  Qual i ty  systen approved to I  s0-9002 /Al l  sr  /AsQc

,. 09.002 - 1994.

.attBOC GASES
90 RESEAHCH ROAD
HINGHAM, MA 02043

FR ..o sxs-E/4s
/2o LB 98/. %a-
Tbra-R/T7A/d Eaa

K e i t h  l { .  E o t t l € ,  I t a a a g e r ,  g u a t i t y  E  l G t a l l u r g y

C e l E s t e  B r i I a a a ,  S r '  Q u a l i t f  E u g i r e e r
a h  t l  A  /

f t  t t  '1 t -  rK I

--ttJtelz-9'u*a^-(e7p----- c..-1 5 ( 6 6 1 1 9 ) ( 1 0 )

\9
t t  a l



: ' ::.i-.i'ii:'-: st- A lV fl Vl Ki S fFFl
' P.O, BOX'1220,

EELCOMPANV
. pl" rssdr - pH. otzi srr-srgr

. PLAffT LOCATION: TNTEBSTATE 81, WAVEFLY E(rT 59

IOLDTO: BOC CISES (AIRCO)
.  L ISLE IL

CUSTOMEF PUFCHASE ORDER NO.:

SANDVIK OFoEF NO.: 92899

WORK OHOER /LOT NO.:

NIRCO-TEII  ETGLATD
g rf IiESlt ttA

oAIE: t 0/0.1/9 6

PE8 PACTITC TOTE

. 9

T IPE 3 08LEB . t / a '

Cr  [ i

19 .88  9 .98

Cblllb+Ta I

,055

lrat 9 Vllagl

Q9002-1994.

EolEt t r .  Br rg,
Daa ieLDan ia r i ,

s i

. rl30

.c!/[b

.'oio

h

! .720

l a

D

,020

T i

. oo5

.  013

Cu

.150

Thr retorial has lot com ia coal,act uith o.rcury oD lxrrcur!-coata i a i ag coulroulds.

" l latrr ia l  
not touchrd bt .ha!d af trr  f iaal  product io!  Dros.sa chaaiug."

lttariel bas beol aaatfactured ia.accotdaact ui'.h Sasdvik StccI. CorpaaT luality trarqal
Bovisioa 10 datod 0ctober 1,  1995. l ta l i ty aystoa approved to I50-5002,/ lnS L/ASQC 

-

l:o

.250

D i  r rctor '

- ) '

f-r<Xdgfss sYfuS
lza L# SogL ,/tr

7ao'rb-nr/zzv to ts.,a

gt ta l i ty  i ld  lh ta l lurgt
Eag iaorr;4;ru

15 ( 651lsj ( i0 ) 4
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MATERIAL CERTIFICATT

SANDVIK STEEL COMPANY
p.o. Box 1220. SCRANTON, PA. 18501 PH.{717) 587'519,1

PLANT LOCAII€N: TNTERSTATE 81. WAVERLV EXIT 59

]LO TO: 8 O C  G A S E S  ( A  I R C O )
L . L l L g  r L -

,a f)
sHrP ro: V?c, ceSS -55.<]? vq.s T ^m-

7-9-?2
CERTIFTCA' IE  OATE:  4 /  Z l  /97

ouANr lw :  PER PACK I  nE  0TE
.usroMER puRcHAsE oRoER No.; r70Nf -fr/VV{/D60o

;ANOVIK OROER NO.:

VORK ORDER / LOT NO.:

. 1 2 6 0 3

Ee af,

3V/3 d/V . 0 1 3  . 4 4 0

A r , I S  A - 5 . 9

s . T A r n L E s s  s i E E L  I . T E L D I n E  q I R E  T Y P E  E R  3 0 8 L

F i l I e r  1 1 € t a l  A n a t t s i s .  z

.  o 3 f
D I AII1ETER:.-3 t32.>12o LG

c r  N i

l o  q <  c  q t

g b l I b ' T a  N

.  o30 .  035

c b l H b

Mu

1 . 8 0 0

P

. 0 1 5

T i

n i  q

tIo

. 0 ? 0

T h e  n a L e r i a l  b a 9  ! o t  c o n e  i a  c o E t a c t  u i t h  n a r e u r y  o r  E e r c u r y - c o l t a i B i o g  c o l r P o u l d s '

. ' l { a t e r i a l  a o t  t o u c h e d  b y  b a u d  a f t e r  f i n a l  p r o d u c t i o !  P r o c e s s  c l e a E i B g " '

I l A t e r i a l h a s b € e o m a n ' u f a c t u r e d i B a c c o r d a B c e U i t h s a B d v i k s t e e l C o n p a u y Q u a l i t l l l a d u a l
R e v i s i o n  1 o  d . a t e d  0 c t o u e i  1 .  1 9 9 5 ,  g u a l i t y  s y s t e n  a p p r o v e d  t o  I  s 0 - 9 0 0 2  / A l l  s r  / A s 0 c

0ep02-1994.

'''BOC GASES

Ke i th  t l .  Eot l le ,  l lanager .  Sual  i ty  & t {e!a l lurqy
90 RESEARCH ROAD
HINGHAM, MA O2O4i}

a---

@



rosr YOBs ROrrD P.O. AOX 69 I KIN6S HoU}ffAIN'NC 29086
HARRIg-!{EI.,CO 

'I

SOLDERING ,  ERMING. I

CERTIFICATE OF

IIBLD]NG PRODUCTS

coldPl.rA$Ca

J6F ISSUE 0 8 - 3 0 - 9 6

DfriE s€aT 6-e,?'?7Tnxrss *:+t;w 3 lN

3.0. 7ooss6/rrlt ooo

.,-j.. 6e/Axirr M.DtgenrI.or NUHBER: 6 /AO A3 78 y i
isog s6-K/ _ Jo lg

i.,:

CAI,BON
l.Lll,lG A-IIE S E
SULFUR
N I  ! -Atr-

TITANIIfi
NITRO6EN
HA6NES IIJH
NIOB IUM

t i i :"; i33"^'. e-e3 ER3oBL

9  . 0 0 0

@y
1"

S INGLE VAT.UCS ARE--.HAXfl'RIM UNLES S'trHgRIJI SE sPECIFIED'

STAY STLV, 3TAY CLETN,
J. t{ .: IL\RR! 5 CO ' . lNc

STTY EEITE & gRtDGI? ARE REGISTERED
st-!E!Y srT.v.
TRADEHNRKS OF

cHEur cAl, col'€os rrr oN- r.irci-

. 0 3 0
2 . 5 0 0

1 i . 0 0 0

.  o g 9

. 5 0 0

.  l - : .

SlLICON
P!{os PxoRUs
arJEnv?l lv

I{OLYBDE}IUH
C B + T A
c0t lER
COBALT
OTHER

. 3 O o  -  -  "  ' 6 a 0
.  , 0 3 0

! 9 . 5 0 0  -  2 2 . 0 0 0
? 6 n

E n 1 1

? 6 n

t n n

. 5

{ _

f  P s / \  "
I n r l A
t  ^ \ :  I  ^ l
\ L W  , t  ' 1 '

\ - - - /  A l '
- r  I

r,lE-EERtiFY Tt{ArEF rtnts euoron
iiereRrAr.g LrsrED ABovE ARE rN-
.l,tionlexcs $rfiI AEL Al?Ltc.l'aLE
irHinrsE ipeclrtcirloNs lrAvrNG
iAsieo ouR .rilgPEcllo.tlg As NotED'

tEgBOC CTASES
90 hESEARCIIROAD
HINGI-IAM, MA@43

nv 69:t 031\sa#-ars



IHE  ESAB GRoup .  IHc .
1500  Karen  Lane ,  Hano ie r ,  pA  17331

toc cAs ES
)O RESEARCH ROAD
t I N C H A M ,  l t A  0 2 o l l

oF TYprcAr- ANnr-isrs

S*57e rq s TPIL

CERrr rrcnre

Trade Nane
or Traderna rk:

o iameLer S lze:

H c i g h L :

-  Lot-NunbEr:

D u a I  S h i e l d  I l  7 0  U I t r a

, 0 3 5 -  : r - 3 3 / ,  S p o o l

I3A LB

+? q-{-{-e aP lt
+17Ao - 33 LB'�7
5oL?3 - ss/Bv

Typical  Cherni  ca I  (Spccl f lcar ion
P r o p c r t i e s Rcou I rernents )

Y i e l d  S L r e n g t h  ( P s i )  7 0 , 0 0 0  4 8 3
C a r b o n :  , 0 ?  (  , 1 5  M a x .  )  T e n s i l e  S c r e n g t h  ( P s i )  7 6 , 8 0 0  5 3 0

I ' l a n g a n e s e ;  I . l 0  ( 1 . 6 0  M a x , )  E l o n g a t i o n  ( z ' , ) ,  z  3 2 . 0
, - , : - .  C h r o m i u m :  . 0 4  (  . 2 0  H a x , )  R e a .  o f  A r e a ,  Z  7 4 , 6

,  N i c k e l :  , 0 1  (  ,  5 0  M a x .  )
S i l i c o n :  . 3 4  (  . 9 0  H a x . )  C h a r p y  V - N o t c h  I m p a c t s

. l u m b l u m + :  -  ' : : : : ' - . + r ' - a : J .  
G  - 2 O o F .  ( f t . - l b s . )  1 1 7

T a n L a l ' n :  @  - 2 9 " c .  ( J o u l e s )  1 5 9
H o l y b d e n u m :  . 0 I  (  . 3 0  H a x . )  .

Tungs ten:
C o p p e r :  . 0 1  (  . 3 5  H a x .  )

T i tan iur f l :  (  Spec i  f icat ion Requi lements)
P h o s p h o r u s :  . 0 1 3  (  . 0 3  H a x .  )

S u l p h u r :  . 0 1 0  (  , 0 3  H a x .  )  l l i n i m u m  U n l e s s
Vanadiun:  .O2 (  .08 Hax.  )  Otherr . r ise SLared As Weld 'ed HPa

l l y d r o g e n :  4 . ?  m I / l O 0  g r .  o f  w e l d  m e t a l  Y i e l d  S r r e n g t h  ( p s i )  5 b . O O O  q O O

T e n s i l e  S t r e n g t h  ( P s i )  7 0 - 9 0 , 0 0 0  4 8 0 1 6 2 0
Fi l le ts :  Verr ica l -Up/OverheaC, _ l ; -Q!9: .g_a:  icn (2 ' ) ,  Z 22.O 22

x;4'ti; p,-.:.erel i "7'.ni:f-- .:,.-.t-:-,. 
'- --- i------":-:' .-.--

S h i e l d i n g  c a s :  7 5 2  A R /  2 5 2  C O r
Cha rpy V-Notch Impacls

@  - z O o F .  ( f c . - l b s .  )  2 0
G  - 2 9 o C .  ( J o u l e s )  2 7  .  .

- . i : . :

' (o d6ta belng l t rucC for  Et lA- l  Th6 unds.rr ,gned ce! ." l ! les e. \ .q Ua proauce ruppU.d vf i l  !E; ; :
c l . ! ! ! ! !c ! r tor  u l lng th.  C! .  tn€ .cqulr .6.n! ;  o!  ths .ppl lc lDl ,s AHs t1 l l . f  l l . t l ]  SPec: !L-  

' : '  '

shlerd'�ns e!!' il::'r"":il"::i:::.'r"rirr.ilflrilr.::'r.':ff':fri:r' *i .r
.  d.3c. lb€d In tns qu. l j , ! :cat lon lpprov. l .

.gffiwBOCGASES /) . 2 . ;

90 RESEARcH RoAD,,; 
"" -- -,( f,'@o'ix4) 

.,,t- 
-i. 

,
. ^  ^ ^ l i . i ^ : : j  I  D .  A .  S d l t . ! r ,  s u p e r v t s o r ,  Q .  A .  s e s e l c e 3  _  : . ' r : . . . . . 1 . . . .  I

Lrt$,s!s6 FOo "u"=

ftff-J/ o,aer Ho. : Vo oA I h/zZ/t o oo
Thls  Hater ia l .Conforms to  Spec i f i ca t ion :

A w s  A 5 . 2 0 - 9 5 ,  A S f , t E  S F A  5 . 2 0

Type: E7,l.T- 1r I ETIT-LZM

i-Rays sat  is  facrory

HINGHAM. lrA 02-043 
tl ' .  

. , . 
o'...^' l ' ' : ' ' .  "*".vlsor' Q' A' se'eice3 

I ;. 1,-: 'r i ; . . ,1

-tth .' 
- 

.,,-15 '.i,'ii.lr;,"i-.$.,," t,:-,iilri .,*li' '1 .,::. .',,'� :, ,- .,;,fr;ffiffi t



sTNDVIK
:igHr::Ti'Mr

SANDVIK STEEL COMPANYATERIAL 
CERTIFICATI

p.o .  Box  1220.  SCRANTON,  pA. . t8501 pH.  f7171 587-5191
PLANT LO(;; i iOT\i: INTERSTATE 8I, WAVERLY €XtT 59

SHIP TO:

Ct,l i lFlC;1 l  E r-, . ' .  i  i .

ouaunrv . / /6

,ro ro fndc€sS Sys
,_, i or,r=!i,Lrirc;'iAsE orrDEi*rc Zrc$n/z z / / O / &a

,NOvrK O80Ea NO.

)RK ORoER./ LOr NO.: 9 7  g 4  5 7

4 ;  ] i  / , i i

LGS

-|-
.  

A I J S

S T A I I I L E S S  S T E E L  T J E L O I ' I I :  U

F i I l e i  l l e t a l  A n a l t s i s ,  Z

c

. 0 1 3

11o

. 0 ? 0

I  R E

. 9

r Y P A  E R  3 U B L 0 I  A n E  T E R :  3 / 3 2

g e a !

. 4 4 0

c  b /N b

ttu

1 . 8 0 0

T a

P

n 1 <

T i

. 0 0 2

.  0 1 5

N r

Cb. / f ib , Ia  t i

. 0 3 0  . 0 3 5

T h e  t u a t e c  i a r '  h a s  B o t  c o E e  i d  c o n t a c t  L r i t h  n e r c u r r  o c  o e c c u r y - c o o t a i E a o g  c q n p o u o c s .
" l ' l a i e r r a !  

s o t  t o u c b e d  b I  h a a d  a f L e r  f i [ a l  p r s d u c t i , q o  p ! o c e s s  c l e a o . i a g . . .

t l a L e r i a l  h a s  b e e q  m a a u f a c t u r e d ,  i o  a c c o r d a a c e  u i , t h  S a u d v i k  S l e e I  C o n p a o y  Q u a l i t y  l l a o u a l
R e v i s i o a  l 0  d a t e d .  0 c t o b e r  1 ,  1 9 9 5 .  Q u a l i t y  s f s t e n  a p p . o e e d  t o  I S o - g o o i z u s r z l s q c
Q 9 0 0 2  -  1 9 9 4 .

.JESBOC GASES
90 HESEARCH FTOAD
HINGHAM, MA 02043

cusToMEa oRtclNAL

K e i t h  1 1 .  E o t t l e ,  l l a a a g e r ,  Q u a l i t y  E  I l e t a l l u r g l
L e r e s ' . e  B r e o o a ! . .  f c .  Q u a l  i t y  E a g i a e e r

n l t  t  / )  /  , _ -

,;aa{,ffi--fuut -"r.*trleV L-

a



soLo ro: ?,=gS_=S s.ffizns

crrsioMER puRcHAsE oBD€R wo., 7ooQl 4z 7a /d /5 dO

SANOVIK OROER NO.:

woRK onoEn / Lor no.,J 76y4/

SANDVIK STEEL COMPANY
p.o. 8OX 1220.'SCRANTON. PA- 18501 pH. (717) 587.5191

PLANT LOCATION: TNTERSTATE 81. WAVERLY EXtT 59

MATERIAL CERTIFICA

A I R C O - f E U  E l { C L A t r 0
H I  ! IO HATI  NA

CERTIFICATE D^fe .  3  /  ZO/g?

OUANTITY:

TAG r

SHIP TO:

A T 5  A - 5

S T A I T L E S S  S T E E L  . H E L D  I l l E  q I R E

F i l l e r  l l € t r l  A B a l y s l s ,  Z

. 9

I T P E  E R  3 O S L D I A t i E I E R :  1 / t 6 '

Eeat

s 7 1 1 3 ? 5

c

l:o

n . n

. 4 0 0

cb/nb

1 . 8 0 0

f

T i

. 0 0 2

.o72

. 0 3 0

7i .t')

I i

Cb / f lb 'Ta  l l

. 0  3 0  . 0 5 5

T h e  l a t e r i a l  h a s  a o t  c o n e  i u  c o t t a c t  u i t h  n e r c u r y  o . r  s t e r c u r y - c o u t a i u i a g  c o n p o u r d s .

' ' f l d t r (  
r . !  q o L  t o u c h e d  b y  h a o C  a f L e r  f r o a t  ! r o d ' r c t i o o  p r o q e s s  c l e a o i t g . "

!b t ' . r ia l  has baen na.uufactured ia  accotdaace s i th  Saudvi t  Steel  Coqrauy Qual i ty  l la lua I
R e v i s i o r  1 0  d a t r d  O q t o b e r  1 ,  1 9 9 5 .  Q u a l i t y  s y s t e n  a p p r o v e d  t o  I S 0 - 9 0 0 2 . / A l t S  I  / A S Q C
Q9002-1994.

.7...ttBOCGASES
( e i  t h  t l .  E o l t l e ,  l l a q a g e r ,  Q u a ! i l y  6  l l e t a l l u r g y
C e  l  c s t e  E r e o o a o ,  5 r .  Q v a l i L y  E l g i u e e r

| , ! .

, ;-i:ii], -(!,-,-.,.-.ro-,, /.(i - _ - _ _ .t 5 ( 5 6 1 1 9 ) ( 1 0 )

90 FESEAFCTT FOAD

/7;
le

HINGH.AM, TIAO2(}T3
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]LD TO: B O C  G A S E S  ( A I R C O )
L I S L E  I L

usroMEa PURcHASE oRDER No.: 4s t8{

77  tZ6

9 ? 9 3 3 6

sAN DVt K-Sr}EEl co ru peruv
p.o. Box rezb, scRarulor't. PA. 18501 PH' (717) 587'5191

P|.ANT LOCATION: INTERSTATE 81, WAVERLY EXIT 59

--MATE 
RIAL cE RTt FtcATE

AIRCO.TEI I  ENELAND
H I!EEA}T TTA

CEFiTIFICATE Oatt: 5 / LO / 97

ouANT|ry: PER PAcf IilG rOTE

SHIP TO:

ANDVIK ORDER NO.:

,ORK ORDER / LOT NO.: ,^o, $4$ {3?o /

A n s  A - 5 . 9

STAI I ILES.S  STEE? TELBIT IE  IT IBE  TTPE EB 3OSLSI

F i I l e r  H e t a I  A B s l t s L s ,  Z

tt! P

1 . 7 0 0  . 0 1 6

TE T i

.  00?

D I S H E T E B :  . 0 3 5 .

S Cs  l l i

. 0 1 3  1 9 . 5 0  1 0 . 2 3

E e a t  C  S i

s772752 -6o LB .01t1 .840

cb/ i lb Cu C b/ilb +Ta

. 0 4 0  . 0 ? 0 .042--< .03!'fr"*u S3sT"*s Ta'tL
?a 70 o 3lfr /774/o/{oo

The nater ia l  has [ot  cond in  costact  r i t l  E€rcuFI or  Eercury-coata i l iag co EPolr ld6 .

tt BocGAsiEs
90 FESEARCTIROAD

ilrrauurgr C- 
'- ' 'FJINGIIAM'1|AUIO4i

Ia i th l{.

1 5 ( 0 3 0 3 0 ,

Eottla, llanagar, Qtat ilY. t

t E q . 2 ) ( 1 0 )

.t:::

ft+

,:in:SCUSTOMER OBIdiNAL
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A Padn€rshio ol Atcoa Wdd Wire Company' |nc'
and Atuminum Tschnology Corporatlon

1 . /
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AlcoTec Wire Company
2750 Aero Park Orivg 

-

Trav€.so City, Ml 49686 USA
' (616) 941-{11 1 Phone

(616) 9S1-9154 F€x
alcotec@ traveBe.com E mail

r . , t  f  1 1 r t ] -' J a / : J /  -

3 5 1 3 4 3
, R5 13 3 'j.-

- -  P . O . +  -  l O - i 0 1 9

- .*- .Ctrerai  ca I  Compos i ' t

CER.TIFIED IVTATER.IAI- REPORT
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a p p l i c a b l e  r e e u i r e m ; n i i  o f  s p e c i f i c a t i o n  ' i w s  ' l s ' 1 0 - 9 ?  a n d  a n l ' '  c r d e r

r e q u i  i e m e n t  s  t i s t e d  b e l o w .
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SANDVIK STEEL COMPANY
p.o. 80x 1220, SCRAAITON, pA. 18501 pH. (71?t 587-5191

PLANT LOCATIONT TNTEFSTATE 81, WAVERLY OgT 59

SHIP TO:

MATE CERTIFICA

AIRCO-TETI ETGLAITD
f, INEHA}I I'A

CERTfFTCATE OATe lo/ ta/96

ouAt''mry: pEB pAcrlrc lrorE

B O C  E A S E S  ( A I B C O )
L I S L E  r L

USTOMEF PUFCHASE OFDER NO.: 43 59 4

\NDvrK OFIDER NO.: g 43A6

fRK OFDER/LOT NO.:  9G9. t  1O

RrA&

A r s  A - 5 . 9

5TAI I {LESS STEEL I IELDI I fO  I ; I IRE  TYPE EB 3OBL

F i l l e c  1 1 € t a t  A D a l ) . s i s ,  ?

c  s i

. 0 1 5  . 4 3 0

u I P

1 .800  .015

D I A | E T E R :  .  0 4 5 '

S  C r  n i

. o r 3  2 0 . 0 1  9 . ? 8

Cb/llb+Ta

'.f

li
Etat

s710840

cblB! Ta CuT i

Th* mtar ia l  has lo t  cone i r  co l tact  n i th  ncr iury  oa mrcua!-co l ta  i  !  i  !g  congouads.
" t la ter ia l  

aot  touchtd by haad af t . r  f i la l  product io !  procosg c leaaiag. , .

l la ter ia l  has boe!  ra lufactur td i l  accordaaco r i t !  sa ldv i l  s toel  co lpaly  gual i ty  t ta luatRevisioa 10 dated October 1, 1995. luati iy "y"i.r "pp"or.d to rso-ooozzinsrzrsgc
99002-199.1. 

* .

' ' '-:i:t-.$i+*f.f,..*+i+f* -
....

Ito Las

:

f

eld r latarrurEy c--fo zooa4

ttnllF{*efsEs

gual i ty
EaEiaerr

sofEsEtf,CffnOno ._
Hlt-lGllAl[ ]J[�O36,+s {,?



{

MATERIAL CERTIFICI

SOLDTO:  EOC EASES (A IRCO)
L I S L E  I L

cusToMEF PUFCHASE OBDER NO.: 4LZ7a

. : r B
SA'frOVfl( STEEL COMPANY

p.o. Box 122q, sc& vroN. PA. 1e501 PH. 17171 587-5191
P|.ANT LOCATION: INTERSTATE 81, WAVEBLY E)flT 59

SHIPTO:  PROCESS
UESTBOBO

CEFTIFICATE DATE:

OUANTITY: PER

SIS?EIS  ITTL
tfA

e/2.8 /96

PACEI !E  !O?ESANDVIK ORDEF.NO.: 8 8 7 t 2

WOFK OHDER/LOT NO.:  96?{5 t

Al rs  A-5 .9

S?EITLESS STEEL I IELBI i t r  g IBE ? 'PE

F i l l e r  l l s t . l  e a . l t s i t ,  7

rn Soeu

llq ?

1  . 8 0 0  , 0 1 6

T i

.002

D t A l l E ? E R : 3 / 3 2 '

Eoat

s?10e40

t  s i

. 015  ,430

s

.  013

C u

.050

Cr

20.  01

t i

3 .  18

( # )  n e f  
r { o

-:1 t!--**'::".
.  Cb/Xb+Tt  I

_ . 040_ -_ __ .!50

TLr nEtor ial  baa rot  cone in cottact  r i tb nercury or r€rcuat-contaiuing conpouuds'

" l tater ie l  
lot  touc[rd by hsBd : f ter f inEl Droduct io!  Proc.ss cl ta! i lg" '

l{atrriol haB b..! nEaufecturcd il eccordalcr citl Saldvil Strcl Conpaay gua.l. ity lblual
Xtvieioq 10 detrd 0ctobct t '  1995. Qual i ty ryctrr  rpprovrd to I  S0- 3O0z/t lSI/ tSQC
09002-199{.

Beugt E. B.rE, I l i r .cto! ,  Qual i ty and l t ta. l lurgy 7

15 (65119) (10 )

CUSTOMER ORIGINAL



DVI

SOLD TO:
BOC GASES

CUSTOMER PURCHASE OROER NO.: no603R/r,fi9049045000

TK + 591854SANDVIK OFOER NO.:

WORK ORDER/ LOT NO.: 965227

MATERTAL CERTIFICATE

SANDVIK 9TEEL COMPANY
P.o' Box tzz'o' scaarurorv, PA' 18501 PH' (717) 587-5191

PL,ANT LOCATION: INTEBSTATE 81, WAVEBLY EXIT 59

SHIP TO: PRCCESS SaSIEI4S
r"ltrqrrrlnpn i\,lA 01581

CERTIFICATE otIE: 6 / 78 / 96

OUANTITY: 50 I,BS 3O8L X 36

Al . l s  A -5 .9

S T A I N L E S S  S T E E L  T I E L D I N E  H I B E  T Y P E  E R  3 O B L

F i I l e r  t l e t a !  A n a I Y s  i s ,  ?

D I A H E T E R : 3 / 3 2 '

Eeat

s ? 0 9 2 ? 5

|.

n.r Q

. 080

S i

. 4 3 0

cblll b

t'f! P

t  . 8 0 0  .  0 1 8 .  0 1 2

.  1 3 0

T i

.002

C;S-!'.Jl, lER CRtGir.l r,L

Cbl tb lTa t l

. 0 3 0  .  o 4 5

I tater  ia l  has
R e v  i s  i o u  1 0
09002 -1994.

T h e  n a l e r i a l  h a s  [ o t  c o n e  i n  c o r t a c t  u i t h  n e r c u r y  o r  n e r c u r y - c o l t a i n i n g  c o n P o u n d s '

" t l a t e r i a l  n o t  t o u c h e d  b I  b a r d  a f t e r  f i B a l  p r o d u c t i o r  P r o q e s s  c l e a l i n g " '

b e e l  n a a u f a c t u r e d  i a  a c c o r d a o c e  l i t h  S a l d v i k  S t e e l  C o n g a l y  Q u a l  i t y  l l a o u a l

a" i . i  i i " i "L" i - i ,  tggs.  Qual i ty  systen approved ro IS0-9002/r i ls I /AsQc

f-

E e n g t  f , .  B e r g .  0 i r e c t o r ,  g u a l i t y  a n d  l l e t a l l u r g y

1 5 ( 6 6 1 1 9 ) ( 1 0 )



trI {ffiKt
lEr@l

MATERIAL CERTIFICA
SANDVIKSTEEL COMPANY

p.o. Box rzzo, scRarutb, pA. 18s01 pH. (717t 587-5r9r

q l l t D  T n .
PRCCESS SYSTEI\,IS INTL
WEgItsORO I\,IA 01581

CERTIFICATE OATE 6 / 17 /96

ouANT|w: 120 LBS er3o8l V16 x 36

TAG:

.w godi"EfiSgSrEusrArE 81' *AVERLY EXrr 5e

90 RESEARCH ROAD
SOLD TO:

HINGHAM, lttA 0204tI
cusroMER puRcHAsE oRoEF Ns..,7O0603r fU59049045000

rK 59L854-A2
SANDVIK ORDER NO.:

WORK OROEH/ LOT NO.: 965 225

A I I S  A - 5 . 9

S T A I F L E S S  S T E E L  I , I E L I ]  t t r E  q I R E  T Y P E  E R  3 O 8 L

F i l .  l e r  t { e L a l  A n a I y s i s ,  ?

D I A d E T E R :  l / 1 6 -

Eeai

s?08?27

c

.  0 1 4

llo

. 0 5 0

q i

. 3 9 0

cblf lb

11!

1 . 8 0 0

l a

D

l l

. 0 0 3

n l ?

C u

. 0 4 0

t n  t n

i l i

9 .  8 7

Cblfl br fa fl

. 030  .060i ,\_ 4i\( . $ t J
\;/

T h e  r o a t € r i a l  h a s  n o t  c o n e  i a  c o B t a c t  r , t i t h  n e r c u r y  o r  n e r c u a y - c o u t a i n i n g  c o n p o u a d s ,

" l l a t e r  
i a l .  n o t  t q u c b e d  b y  h a u d  a f t e r  f i l a l  p r o d u c L i o n  p . o c e s s  c l e a n i a g , "

I ta ter ia l .  has been rat rufactused ia  accordauce r l th  Sandvi t  Steel  CoEparI  gual i ty  l larual
R e v i s i o a  1 0  d a t e d  O c t o b e r  1 ,  1 9 9 5 .  Q u a l i t y  s y s t e n  a p p r o r r e d  t o  I S 0 - 9 0 0 2 /  l S I / A S Q C
Q9002 -1994.

B e r g t  E .  8 e r g ,  0 i r e c t o r .  Q u a l  i t y  a l d  l i e t a l t u r g y

1 5 ( 5 6 1 1 9 ) ( 1 0 )

(,--

a t l c T n \ i - 6 ^ - ' ^ r n r i '

\

'4:



t

BOC CASES (A IBCO)
L I S L E  T L

;USTOMER PURC|iASE ORDER NO.: 
42lOO

9 0 8 1 {

MATERIAL
SANDVIK STEEL COMPANY

P.O. BOX 1220, SCBAI.ITON, PA 18It01 PH. frl7l 587-sJ91
PI-ANT LOCATION: INTEBSTATE 81. WAVERLY EXIT 59

SHIP TO: r rBco-rEn
process systems int l  l rcEAll

rtestboro, !{a. CEETIFICATE OATE

PO- 70062 7-V59049-04louANnrY: pEB

EIICLAII J
ItA

I  t 2 ?  / 9 6

PACXI I (G  } I ; :  -;,NDVIK ORDER NO.:

VOFK OFOEB / LOT NO,:

t I s  A -  5  . 9

-STAITLES5 STEE! TELDI-!G II IBE TTPE EB 3O8L

F i l l e r  l l a t r l  A a a I y  s ' L s ,  i a

c  s i

. 013  .4  30

t t P

7.720 .020

D IATETEB:  .  , .  045  .

S  C r  l l i

. 0 1 3  1 9 .  8 8  9 .  9 , J

C u

.150

Cblllb+Ta ll

. 0 5 5

leat

s43?864

l1o

. 2 5 0

c!/nb

.  010

T i

. 005

Tle Etasial  las lot  cora ia col tact  ui th norcury or Daacuat-col ta i  I  i  ag ionpouuds.

"t tatrr ia l  lot  touchtd by laad aftrr  f laal  product ioa Proc.ss cloaai lg" '

'lhiii 'iaf 
her b.r! larufalturid- ia rccoidanco sit! Sardvil Strol Corpaal Quility ltaou-l

Bcvis ion 10 datod 0ctobor t ,  1995. Qu. l i t t  syst  

 

apProvrd to lSo-9002/ l l ts l / rs9c

09002-1994.

(--- .amffi BOC CBelEt ! .  BrrE, Dirrctorr  gual i t t  a ld l l r ta l lurE?
Darigl /ar ia l i ,  Qual i tY Eag iacrr

e-#-%r/-:-----.--
1S( 661!9) ( 10)

90 RESEARCH i.; ,
HINGHAM, MA C-J.:-] '

/;;
\1t



SANDVM
G{t}]rll

OLDTO;  8OC GASES (A IBCO)
L I S L E  I L

)USTOMEN PUECHASE OHDEF NO.: 42100

i lqNDVIK OROER NO,: 9 0 8 1 6

voHK oRoER / Lor No.: ::{sazezo

MATERIAL CERTIFICA
SANDVIK STEEL COMPANY

P.O. EOX 1220, SCRANTON. pA 18s01 pH. (717) 587-5191
PI-ANT LOCATION: INTEBSTATE 81, WAVEFLY EXIT 59

i - -

SHIP TO: AIRco-lEIt EISLA|D
E ItrEEAI' ITA

CEHIIFTCATE oArEt 9 / O4t96

oUANTITY:  PER PACEIIC !0TE

TAG:

Al rs  a -s .9

STAITLESS STEEL ITELDITE S IBE TTPS Eg  AOdL

F i l l € r  t t € t s l  A n e l t  s l s ,  Z

c  s i

. 015  .430

t { ! P

1 . € 0 0  . 0 1 6

D I A I { E T E R : 1 / B '

S  G r  l i

. 0 1 3  2 0 . 0 1  9 . 7 8

Ee at

s710840

!
Cblllb Ta

Baag t  E .  8e rE ,  ! i r r c to r r  Qua l i t y  s ld  l t  t a l l u rg t

'  
15 (65119) (  10)

Ti  Cu

_. 002 _,-.  ,050

Cb/ lbrTa i

. 0{0 _ _._ _050___

fbe nater ial  h,as lot  cone iu col tact  r i t t r  nercury o!  n rcury-cqnta i  l  i  ag cotrpouids.

" t{ater ia l  
uot toucbcd by head efter f iaal  groduct iol  proc.ss at .8! i tg."

. r s 4 . . r ,

l later ia l  has beea nanufactured l l  accordancr ui th Saldvik Stcol  Congany QuaLity t ta lual
lcvis ion 10 datrd 0ctober 1,  1995. luat i ty rystrn egpeovrd to IS0- 9002 / t , lSI / tSgC
99002-1934.

?Rey,trs sy#ris
7ooa.7 -Rft s? e0-o+y
Tk A?slz/

'ffiFq' Eoc GA-q'=s
|y.rlIgEARcH R ,..iD
HINGHAM,-MA 02043

Zt/O t-B



OLD TO:
. . . - . '

BOC GASES (A  IRCO)
L I S L E  I L

A  IRCO- !E I {  E t rOLATD
E ITESAT1 I lA

CERIFfCATE Dare: 9 / A 4 / 96

ouANrtrY: PER PACE IttE tr0TE

SHIP TO:

usroMER puRcHAsE oRoEH No.: 42100

ANDVIK OROETI NO.: 9 0 8 r 6
'oFK ORDER/LOT NO.:  * . .gSZglg

SNDVIRI
:{r!nl-l MATERIAL CERTIFICA

_ _ _ g4NDVtK STEEL COMPANY ,p.o. Box 1220, scn4,,{roN, pA. r8s0i pa. orzl sazjrsr
PLANT LOCAT'oN: INTER�TATE 81, WAVEFLY EXIT 59

Ans  A-s .9
s ? A r n l E s s  S T E E L  S E L B T F E  q r R E  r r p e  e R  a o E l

F i l l e r  l { a t a l  A a a l T s i s ,  ?

f,e at

s?10840

B  I  A I I E T E R :  1 / 1 5 '

S  C r  l i

. 0 1 3  2 0 . 0 1  9 . ? 8

Cu Cb/ i lbrTa f

. 0 5 0 .  . 0 4 0 . _  . o 5 o . _ .

c  s i

. 0 1 5  . 4 3 0

tu cb/nb

. 050

tf! p

1 .800 .016

Ta T i

_  . v u l

The nater iar r 'as lot  cono i l  costact r i t f ,  mrcury or " . rrcurr-coataiaiug corrpouads,
" l tatartal  

aot toucho<t b7 haaa aftar f iaal  p.oinl t ioo p"ocess cr,caaiag,. .
I {ater ia l  has bca!,  naaufacturad ia rccordaaco r i tL saldvi t  Stool  coupaay lual i ty l iauual
H;::l lr lt 

datrd octobcr 1. 1es5' guariti risi.n rp;rrovcd to ts0-iooi/rrsr./rsgc

fAnt'ss sysTerns

Di r . c to r r  gua ! . i t y  aad  t t t a l l u rg ,  C /

7oo 6e? -R/t Sg ot? -o/&
7K b?g4ts

.lr@7 BOC GA:]-.3
^H RO,r-f

Baugi ,  E.  Berg,

5 ( 6 6 1 1 9 ) ( 1 0 )

l-rtr i  *. 42043

5o z,B.



MATERIAL CERT;
SANDVIK STEEL COMPANY

p.o. Box 1220, scF/AI\rroN. pA" 18501 pH. (7.t7t 5s7€191
PI-ANT LOCATION: INTERSTATE 81, WAVEFLY e(|T 59

OLDTO:  BOc  OAsEs  (A IacO)
L ISLE IL

:usroMER puRcHAsE oRoEF No.: '693{Ls

;ANOVIK OROER NO

voRK oFoEF / Lor No.: 7ifi627-.x/v590 49-O 42

SHIpTO:  p rocess  
.sys te ims

CERTIFICATE DATE: L O / 0 3 / 9 6

A I s  A - 5  . I

STAITLESS STEEL I IELDI I IE  I I IBE TTPE EB 3O8L

F i l l e r  l t a t a l  A n a l y s i s ,  2

D I A U E T E R :  1 . / 1 6 '

Eeat

s43?854

c  s i

. 0 1 3  . 4 3 0

h P

7 . f z o  . 0 2 0

<  c ,

. 0 1 3  1 9 . 8 8

n i

al (|o

llo

. 2 5 0

Beug t  I .  ! r rg ,  l t i r r c to r ,
Daa i  c l -Jani  au i .  Oual i  tv

Cblnb Ta

QuaLi ty  a ld lb tat l  urgy
EUE i  acrr

l l

. 005

. C u

. 1 5 0

cb./Ib+ Ta ll

. 0 5 5

Thr nter ia l  has lo t  cone ia  costact  n i th  uercury oa EercuFy-conta iu iag.conpouad,s. .

" l la ter ia l  
sot  touch.d by haad af t .s  f i [a I  Ftoduct io ! .  paoccss c lca l i lg . . .

l la t r r ia l  ha3 br . !  naaufactured la  accordalcr  r i ih  Saadvi l  Steol  Conpauy Qual i ty  Iaou. l
Rrvisior 10 datrd octobrr 1, 1995. Quali ty systan agprovcd to Iso-iooizrns rAlgc
99002-199.t.

ffi'BOCGA Si:i j

Da! i .  LrEal i  aD i ,  Qual i ty

,tr/rK#4
RESEAFCH RO,^.-]

( , z - .

}-iI'NGHAM, MA O2O;J



STNANKI
.Ftill

OLDTO:  BOC GAsEs  (A IBCO)
L I S L E  I L

;USTOMEH PUFCFI,ASE OROER NO.: 42IAO

iANOVIK OROER NO.: g 0 € 1 6

r'OFK ORoER / LOT NO.: ilg6?819

MATERIAL CERTIFICA
SANDVTK STEEL COMPANY

p.o. Box 1220, SCRANTON, pA. 18501 pH. (71?l 587-9191
PTANT LOCATION: INTERSTATE 81, WAVERLY EXIT 59

SHIP TO: A I  RCO- IEI{  EIELAID
8 I lEEAE I tA

CERTTF|CATE DATE: 9 /O3l9E

ouANrlw: PEB PACEITE IOTE

A I S  A - 5 . 9

STAI ILESs  STEEL I IELDITE ! ' IRE  T IPE

F i l l € r  l { € t a I  A l r a l t s i s ,  i r

E R  3 0 8 r

1 1 ! ?

1 .  ? 2 0  . 0 2 0

? i

. 005

D I A I I E ? E R : 3 / 3 2 '

.Eea t

s43?864

Br tg t  E .  8 . rE ,

15(55113)(10)

c  s i

. 013  .430

llo

.  ?50

cb/ltb

.  o10

Ta

c

, 0 1 3

C u

. 1 5 0

1 9 ,  8 8

t i

9 . 9 8

g! / lb+Ta I

. 0 5 5

TLo nater i r l  haE lot  conr ia coatact r i tb t r  tcurt  ot  t rarctr t -col taiai lg conpouldr.

" i tatrr ia l  aot touched by hand aftar f iaal  pcodibt ioc procrss cleaaiug."

l later ia l  bas b.ea raaufacturrd ls eccotdalcr t i th Saodei l  Stacl  Conpaay Qual i t l  l lasual
Rovision 10 dated 0ctobrr 1,  1995. Qual i ty systen apgcovid to I  S0- 9002 / l l lSl  / fSgC
09002-199.1.

Qare,ss S/ffinrs
7oo 62 -R/ rs?aq?'a'

/=(z i

Di!'cro3, gralrty eld tr.tellurs y c---- Tx e%q2o

E,rytr BOC GASES
gO !-]ESEARCH ROAD

&,1o u8.



l!ccjfbc
A Pannershio ol Atcoa w€ld wire Cornpany' Inc'
and Aluminum Technology Corpo'ation

AlcoTec Wlre Company
2750 A€ro Park Dtive
Travorse City, Ml 49686 USA
(6 f6 )941 .4 t11Phone
(616) 941-9154 Far

i t - < / 0 7 / g b

C E R T I F I E D TVIA:CER T AI- REPC)II:T

i r . o . +  -

Chem i ca L

Al to. ;  - - !J iame tsr Packa?e --3i ' -J{  u-st l ' -e!

R 5 t 3 l 1 2 5 T I C  R o d  B o x - t c J  o  /

' ' l - f . 54

C o m p o s  i  t  i o n  I  i r t i t s
F r d,,",.,n t i't i rri!!Io-i--.lL4xitrl!!--eq
S  i  U  '  ' \ '

F e  0  '  + 0

C u  0  l C
^  ( r . r  1 . 0iqn
4  : t  - i ' :r : :  
i 1  f t i  0 . ] 5c r

Z ^  C  ' : 5

T r  0 .  t 5

B .

Q t h e r  T o c a l  0 '  1 5

A l u n i : r u r n  R e m a i n d e t

. i l c o T e c  l Y i r e  C o m p a a ; i  h r r e b - v '  c e r t i f  i e s  t h a t  t h e  n a ! e r i a l  c o v e r e d  b y .  f  h ' i s

r e f o r t  h a s  b c e n  i n r p " c r . a  i n  " t " o t d a n c e  w i t h  a n ( i  b e e n  f o u n d  t o  m e e t  t h e

a p p l i c a b l e  r e q u , r u t " n i " - o f  s p . , c i f  i r - - a t i o n  A $ l S  ; ' 5 ' 1 0 - 9 1  n n < !  a n 1 -  o ' r i l e r  '
r e q u i r e r n e n t s  l i s t e d  b e  I o w '

. \ l l  P a c k a g i n g  m a t e r i a l s  a r e  i n  c o r n p t  i n n c e  $ ' i t h  c O N E c  l e g i s l a t i o - n '

e d d i t i o n a !  o r d e  r  R e q u  i  r e t n c n t - ; :

@
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ANDVIK OROER NO.:
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Thp rterial l.qs rot cox ia contact 
:l:-\..i:""t.t 

"r Berculy-cotrl" it ilE 
colrlroulqs '

" t lator ia l  aot toucho, i l  b1 haud aftar f isal  proiucf io-a Process cleani lg."
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Q9002-1994.
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Qua I  i ty
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sor-o ro, f4OCeSS sxsliEz S

cirsrouEn puRcHAss onoEn No.:7aUE R/77//d6OO

SANOVIK ORDEF NO.;

WORK OROER / LOT NO.:

SANDVIK STEEL COMPANY
P.O. BOX 1220. SCRANTON, pA. 18501 pH. {7171 s87.-5191

PI-ANT LOCAION: INTERSTATE 81. WAVERLY EXIT s9

SHIP TO:

IVIATERIAL CERTIFICA

A I R C O - f E I I  E T I G L A I I D
HIX t rHAU TA

CERTfFfCATE OAIE: ? tl ZA / 97

QUANTITY: I 8o tA s -

TAG:

c  s i

. 007  .400

tb

.010

1 1 ! ?

1 . 8 0 0  . 0 1 4

D I A n E f E B : 1 / 1 6 '

Cr ll i

2 0 - 0 2  9 . 8 5

cb/nb l l

s

. 012

C u CUZtt l 'Ta

.030

/ ,

*4.,t*1,*t/- LE - - - - - a_

\3t. Y

A H S  A - 5 . 9

ST .A ITLESS STEEL. r tELDITC I I IBE  T IPE ER 3O8L

F i l l e r  l ! € t e l  A d s l y s i s ,  2

ll

. u ) >

Tho rtor ie l  has lot  co. 'e ia col tact  r , r i th nercrry or rFr€uay-couta i  a i  lg conpounds.
^r '  

atrr iaf  aot ' touchrd by haad i f tor f iaal  psoduct io!  proc.ss cloal i tg. . ,

l lafor i  a l  has beer raaufactured in accotdauce ui t !  Saadvi t  Stoel  Co4raty lual i ty 6auual
lov' is ior 10 dat id October t ,  1995- luat i ty systen aplroved to rs0- ioOizins rzr lgc
990!2-ree4.

tttBACGASES

f,eat

s71137s

.l�w

(ei th l t .  Eott lo,  lasagcr,  Qual i ty E tLtal lurgy
C a  l e s t o  B r c n l a u ,  5 r .  Q u a l i t y  E u E i u a e r

15(56119) (10 )

90 RESEARCI{ RC}AD
HlltlcllAM. MA@4.3



SANDVIK STEEL COMPANY
p.o, BOX 1220, SCFANTON, PA. 18s01 PH. (7171 s87-5191

PI-ANT LOCATION: INTERSTATE 81, WAVERLY EX|T 59

ca 

 

nT . EOC E f ,SES (A IRCO)
L I S L E  I L

CUSToMEF PUFCIIASE OnoER NO': 42LOO

SANovfK OHoEF NO.: 9Og 16

WOHK OFDER / LOT NO.: 9 6 ? 8 1 9

SHIP TO: AIRCO. t rE I '  ETGLAID
EMEAlt l lA

CEFTIFICATE OATE 9 /03 /96

oUAmrY: PER PACEIIE IOTE

TAG:

'-t

A r s  A - 5 . 9
:

stAi[-tEtrs 
-stE-EL 

trELDli lE trIRE tlPE.'EF3o8L '. ' .-

F i l l e r  l t o t e t  A D a l t s i s .  3

O I A I I E T E R : 3 / 3 2 .

S  ' .  C r  t i

.  013 13._88 9. 98

Ee at
STt63/0

tl-l}

B . ! g t  E .  B . r g ,

l 5 ( 6 5 1 1 9 ) ( 1 0 )
:

c  s i

. 0 1 3  . 4 3 0

tlo

. 2 5 0

cbl l lb

. 0 1 0

C u

. 1 5 0 . 0 5 5

t|l

Ta

P

.020

l l

. 005

Cb/Ib.Ta l l

I The natcr ia l  bag aot  co le is  coutact  u i t !  mrduty or  t r€rct r l l r -co l ta iB iDg cotrPould5.

"t{atar iel not toucbrd bI hgld ef lrr f iaal -Prqdlctio! gr'actsE elaeni.og"'

I te tar is l  Lar  b€. [  nanufaeturod la  gccordanse r . i th  SaEdvik  Steol  Co[Pal I  Qual i ty  lh lua l

Savig ion 10 dated october  1,  1995'  qual i t l '  syst t r  aPProved to IS0-9002 / l l l  s l / lsgc

Q9002-1994.

ftacess SFE/AS

c- aoo/8Y?7Y/ o/su
!  i r r c td r .  ous l i t y  3 !d  1L ta l l u rgy

''SBOC GASES
90 RESEARCH ROAD
HINGHAM, MA 02043

ld



@tuffi',

SOLD TO: 8 0 c  c A s E S  ( A J R C O )
L l t L 4  l t -

CUSTOMER PURCHASE OFIDEH NO.: {66 82

SANDVIK STEEL COMPANY
P.O. BOX 1220, SCEANTON, PA. 13501 pH. t?1?) s87.5191

PLAMT LOCATION: INTERSTATE 81. WAVERLY EXIT 59

MATERIAL CERTIFIC

A I R C O - I I E U  E I I G L A T I D
H I IIE E A!t !{A

CERTIFICATE OAIEI. 4/ Zl / i7

QUANTITY:  PER PACKIEG i lOTE

TAG:

SHIP TO:

SANOVIK OROEi NO.:

WOFK ONOER / LOT NO.:

1 2 8 0 3

97  A457

E e a t  C  S i

s ? 1 2 e ? 6  - L y L E  .  0 1 3  .  4 4 o

A s s  A -  1 . 9

S ' T A I I I L E S S  S T E E L  q E L D I I I E  I I I R E  T Y P E  E B  3 O 8 L

F i l ! e c  E 6 t a l  A n a l y s i s ,  z

0 I A I 1 E T E R : 3 , r 3 2 '

S  C r  l l i

. 0 1 5  1 9 . 9 6  9 . 6 3

Cu Cbl t lb+ Ta l l

. 0 6 0  . 0 3 0  . 0 3 5

90 RESEARCH ROAD
HINGHAM, MA 02043

lf! ?

1 , 8 0 0  .  o 1 5

Ito Cb/t{b Ta

. 0 ? 0

\3s / , t " (s
^ ^ /
7o voo /?fr,/77.{/alioo
I '- ' 

-1+-

3h,ppe> 4- $- f Z efu€l1n?oS?ea-ot
T h a  n a t a r i a l  ! , a s  g o t  c o s e  1 u  c o t t a c t  u i t h ,  t r € r c u r y  o r  n e c c u r f - c o a t a i ! , i ! , E  c o n p o u B d s .
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VIK STEEL COMPANY

MATERIAL CERTIFICA

ItrTL

.. . CERTIFICATE Oli|E 4/29/97

' '  .  QUANTITY:  PER PACEIIG IOTE
'

TAG:

A ! 1 5  A - 5 . 9

STEEL I IELDITG S IBE ?TPE ER 3O8L
'  1 .  -  : . . -

e l  A n a I  t s  i  s ,  Z

D I A H E T E B : . 0 3 5 '

20 ,02  9 .85

c b./ll b+ Ta

_.. 034j--. _ -!55-

s

. 012

C u
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. - a

i. 
- ., '!:'.+'

' . ; (e i th t { .  .Eott le ,  l laBagtr ,  luel i ty E t{etal lurgy C/

r l th  Detcury or  t !e . rcur  l t -coEta i !  i  ng cot tPou! ,ds.

CUSTOMER ORIGINAL
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llccilhc
A Pednedip ol Alco{ Wckl W|. C€mP{'ry' ln€.
rnd Aurnlnum TlchnologY Co'porluon

CERTIFIED MATER.TAI- REPORT

R 5 1 8 3

P , O , *  -  9 3 1 1 8

.  125 TIC Rod Bcx

C h e m  i  c a  !  C o n P o s l t i o n  l i $ i t s
Element , \ ' l inimum 96 ue:<jo9-M
s i  o ' 4 0
F e  0 . 4 0
c u  o  '  l o
t r l n  0 .  50  I  . 0
M g  4 . 3  5 . 2
C r  0 . 0 - (  0 . 2 5
Z,:,  0 '  2-c
" . r  0 , 1 5

,  B e  - - -  0 . 0 0 0 8
o t n e r  E a c h  o ' 0 5
o t h e r  T o t a l  o ' 1 5
A l u m i n u u  R e m a i n d e r

AlcoTec wirr Company
2730 Aaro Fark Drle.
TrdYE|'sr Ctty, Ml 4S688 IJSA
(618) 9414111 Phonc
(Bl$ &11€1$4 Fs
dccilc€tttvar$.cotn E.mEll

0 r / 1 3 / 9 7

FFR Zg '97 11:56'il ' l NORTIiEFST nIRGnS

I t/r(x

363423
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. { l l  P a c k a g i n g  m a t e r } . a l s  a l e  i n  c o m p l i a n c e

. { d d i t  i o n a l  o r c e r  R e q u i r e n r e n t s  :

w i  t h  C o N E G l e g l s  t i t  i o n



FoIa,F
.JI$a

rYvs

I'bN+$st=<
n

d

s-sro
G

.
'-s)
\tH

=
F

--- E
<

o

6
€

F
-

5

<
5

z
3

E
 

3
r

}
U

=
I

E
e

l
tr€

l
b

=
l

>
-

.
|

@
 9

l
,n

 E
l

ffis
l

8
s

l
t

e
f



i l-l
I
I
I

I
I
I

. . -  - . I

urr{A rlt 3 S/nJ o{ tn '-, o'[

SPECIFICATION F6R CLEANING;PROCEDURE

Anachment

LIGO COMPONENT CLEANING DATA SHEET
Project V59049

Component Serial Number

A- t {  Door

tl \-t+ v

\r-? Daz',

Wash Cycle:

Flowrates: 3o af--- Mar. Temp.: t {L Duration: 7Yy uak

commenrs: Te". ^ Ri I f

SPECIFICATION
NumD'rA vo49-2-ors

Component(s)'lnsPected BY:

-? t t

o"" '  5 l15( t7

eualiry Assurance: G, , ,S-"--l Date: -5-21:3J-

Commenis:
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I
Title: COMPONENT RGA TEST PROCEDURE

ARNCLE P.ARAMETERS PUNIPDOW\ L

PH}'SICAL DIMENSIO:TS

SPECIFICATION
NumDei: V049-2-'i27

A
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Title: COMPONENT RGA TEST PROCEEURE ' -

kl+F4ZL

4r+&r
loo"o
l4o"c
/6f
,/;?

t 9 r

6o'c

t[rt 5,1ur Dov t N4F4,Z€ rtT ]oo q']VgN

TITLE BAK.E OUT TEMPEL{TURE LOG

UAIITY CE:

BAh:EOUT LOG i DATE

SPECIFICATION
lrlumsgr V04g-2-12

A
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Title: COMPONENT RGA TEST PROCEDURE :;

HS.THOR

Typ" CH-TRON
SE\.I volr << I1C0 >>

.tunplifier
.  ; '

OfIset ON

Filament #
IS-Set

( t L .  ! -

Emiss [rn.lj 0 , f
i .5

[mbar]
i  i ' .  : . . : .  . . .

Protecl [A

Mass
Mode
Firt
Widrh
Speed

SCAN.N

t u 5

IS-Vohages tvl
IonRef 138
Cathode 90.0
focus y.J6

-Freld.&\]s >.1)

Exract 12

RGA ION SOURCE SET'NNGS

SPECIFICATION
Number. V049-2-i27

A
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PARA-Ii{ETER RLE: LIGO2OO.SAP

Mass

OUTPUT: User discrcrion
DISPLAY: User discrerion

PARAIVETER FILE: LIGO2O0.SBP

Load-Ch:00 cH-0 l . /

State ENABLE
CH.TRON ,/z

Mass Mode SCA}i-F ,/ ,.'
First lvfass 0.00 \,/

Speed' . '  - : ) s
width - 200
Resolution E

Amp. Mode " AUTO 1"-

Acrp. Range 1r/

Range-L lr/

Pause - Cal t n

Ofsct ON

RGA SCAN P.q,R

, " 1  3 -  I

SPECIFICATION
Nurflber: V0492-127

A
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Title: COMPONENT RGA TEST PROCEDURE : ,
-  : ,

SPECIFICATION
Number: V0.49-2-

OUTGASSINC RATES REPORT SHEET

RC.{ SENSOR HEAD SERIAL #
RG.{ ELECTRONICS UNIT SERIAL #

a
Torr-L/s

Page _24- of 26_



'l"itle: 
COMPONENT RGA TEST PROCEDURE : ,

' i

e,iuc lo'A ftc 1,5J",
qe

TITLE OUTGASSING RAIES REPORT SHEET

QUALITY ASSURAIICE:

RGA SENSOR HEAD SERTAL # QMS
RGA ELECTRONICS I,NIT SERIAL # QME

F-ru

Sensitivity
Factor
wnN2

Torr-[-is

SPECIFICATION
Numoen VO49-2-127

A
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TrUe: COMPONENT RGA TEST PROCEDURE

PAGE: TEST I-D. FILE'JAJV{E: }CCOCCCCCSAC

BARGRApHDATAFTLENAME tl dAH3-1,59L

ANAIoG SCA}I DATA FILE NA]VIE W EIftN3 - I . 5 4C

OTHERDATAFILFJ

PRINTOI.IIOF

1. LASTAI'IALOG SCAN BEFORE CALIBRANON

2. ANAIOG SCAN WITII CALIBRATED LEAKOPEN

3, BARGRAPH PLOT

SPECIFICATION
Number V(X92-127

A
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Iitlc QUALITY PL .N FOR HORIZONTAL ACCESS MODUI,E Olllif)

(Ae A/0. r,vrail{ s"- [!Jo. as
QUAIXE II.AN FOB IIGO

roB

tr6|}

Xonu0ilrru. ACCESS ITODIILB (XAli)

Scrlel trr. Vl4!4r2&Glb{€

t fi ruTfi ilLtf; ffi -# SP yssr 84 ps6

DESCRIPTION OFCI{ANGEREVLTR.I BY-DATE I APPD,DATE

PROCESS SYSTEMS INTERNATIONAL, INC.

IMTIAL
AIPROVALS

SPECIFICATION

elcase rbr No. as62

Page I of-P



APPLICAI'LE DRAWN{GS .

V0194454 HAM Flange/Annulus Tubing Assembly

V0194-IZB HAM Shell Weldment Assembly

V0494-0OZ Horizontal Accesss Module Chamber Assembly

V0494-031 60-1/2 l.D. Flange Derail (Grooved)

VW94-0i7 60-1/?" l.D. Flange Detail (FIat Face )

V0494421 84-14'1.D. Flange Detail (Grooved )

V0494-027 60-L/2" I.D. Flange Face (Detail )

V04944A4 60" End Cover

V0494-052 HAM Chamber Suppon Saddle

V0494-053 60.1/2 I.D. Expansion Joint

V0494-IZ7 84-114" Access Cover

V0494-040 HAM Tie Rod Assembly
,A PPI .ICABI .E PROCENI'RES

v049-2-072

v049-2-071

y049-2-074

v049-2446

v049-2-078

Welding GTAW (?WliT) P8-P8

Welding PAW (PwlfD P8-P8

General Rapair Procedure

Thermal Sress Relief

Ham Chamber Fabrication

Tlue QUAIITY PLAN FOR HORIZONTAT ACCESS MODULE (IL{M)

_SPECIFICATION
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UASS SPECTRO}IETER TtsST REPORT
Flg . _ 1

{o t{. toS}-P'- oi

CUSToMER: Process Systems International, Inc.

Sa les  Orde r  No . :  70904  IEem:  17 Dra$riDg No.: fg/ f o

"Ertp Leak Standard. Sn. 10 51

Test Procedure per ASTM E-499 Test Area: Bellows and weld ends

D e T  D : t - f  N . \

C n Leak Rate -  Std.  s3 /e. Time Datse IEspector

oo .1 l / ) ( t a -? / 3 7 s t 2 - 6 1 6 A)2.*-

The above referenced expansion joint has passed the mass spectrometer leak
tesc to the required sensit ivi .Ey.

BeLlows Taoqed weLd eEd Ontagqed rretd erd

Ertaqe- .tt/a lJ,4

Inspect.or : Level-!l- Dat.e 7p- 6-fd



20 Walkup Drive, Westborough, MA 01581

cALrFoRNrArNsrrrurEoFrEcHNolocy,'/ LIGO pnOfgCf

MASSACHUSETTS INSTITUTE OF TECHNOLOGY

CUSTOMER:

DATE:

The LIGO Project
Califomia Institute of Technology
Mail Stop 18-34
Pasaden4 CA 91125

rut0/9'7

CONTRACT ORDERNUMBER:

PSI JOB NUMBER:

PC 1'75'�730

v59049

( j
DRAMNGNUMBER(S): v049 4 t28

TAGNUMBER: WHAM4

SERIAINUMBER:

ITEMI Refer to attached Material Tracer Record

APPLICABLE SPECIFICATION(S): sA-240
sA-193 87
sA-194 2H
F-436

A-500

pSI certifies that the items fumished 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 fiie with PSI and are

available for examination.

Cn tSo.^^n ,r'o ll-lo-q7
Gene Senecal
Quality Assurance Engineer

FrIMLIGO\CORRESPO\SENECAL:COC-FORM



Material Tracer Record

t  . .- :-  '

Part Number WHAM 4 SA{ 05

Item # otv U/M Part code Description G o f  G  M I C #
CMTR

5 2 EA v049M306 3 FLANGE SST3O4L COFC CONFLAT
NON-ROTATABLE 4-1 12 OD BLANK

C o f C

1 0 z EA v049M760 3 GASKET OFHC COP COFC 4-112 OD
CONFLAT FLANGE (PKG OTY 1O)
PER SPEC VO49-2-037fi4

C  o fC

1 1 1 6EA v049M776 BOLT SST 18-B HEX HD 5/16-18 X 2.
1i4 LG

C o f C

1 4 1 EA v0494142P23 FLANGE SST3O4L COFC CONFLAT
REDUCING PER DETAIL B DWG
v0494-142 WrrH 4 112X2112
CONFLAT BORE AND TAPPED
HOTES WITH 4 112X2112 CONFLAT
BLANK GASKET AND HARDWARE
PER SPEC VO49-2-037 CLASS T4

C o f C

1 E I EA 202549 3 FLANGE SST3O4L COFC CONFLAT
12 OD BLANK NON ROT. .332 DIA
THRU HOLES 32 PLACES EQ. SP.
oN  A  11 .181  D lA .  B .C .

C  o fC

1 6 1 0EA 202667 3 FLANGE SST3O4L COFC CONFLAT
BLANK 1O OD NON ROT. .332 DIA
THRU 24 HOLES EQ. SP, ON A 9.128
DIA B.C.

C o f C

1 8 4 EA v049M142 3 FLANGE SST3O4L COFC CONFLAT
BLANK 14 OD NON ROT. .390 DIA
THRU HOLE 30 PLACES EQ SPACED
oN A 9.128 DrA B.C.

C o f C

21 1 EA 202670 3 GASKET COP OFHC COFC
CONFLAT 16.1/2 OD FLANGE

C ofC

22 I EA 2025523 GASKET COP OFHC COFC
CONFLAT 12 OD FLANGE

C o fC

z5 1 0EA 2026713 GASKET COP OFHC COFC
CONFLAT 1O OD FLANGE

C o fC

25 '156EA v049M780 BOLT SST 18-8 HEX HD 3/8 -1 6 X3
L12

C o fC

96: REB :V049-PL-201



Material Tracer Record

Part Number WHAM 4 SA{ 05

27 500EA v049M777 BOLT SST 18-8 HEX HD 5/16 .18X2-
112LG.

C  o fC

28 2 EA v049M019 O'RING VITON A5OO BAKED .275
NOM X 265.125 LG VULCANIZED

C o f C

ZY z EA v049M018 O'RING VITON A5OO BAKED .275
NOM X 274.375 LG VULCANIZED

C o fC

OU 4 EA v049M144 3 GASKET COP OFHC COFC
CONFLAT CofC 14 OD FLANGE

C o fC

31 1 EA v049M023 O'RING VITON A5OO BAKED .275
NOM X 191-114 LG VULCANIZED

C o f C

32 1 EA v049M022 O'RING VITON A5OO BAKED .275
NOM X 2OO-5IB LG VULCANIZED

C o fC

? 1 140EA 202678 3 BOLT STL SA193 87 COFC HEX HD
7i8-9 UNC X 4 LG ZINC PLATED .OOO2
MIN THK.CLEAR CHROMATE

C o f C

34 140EA 202679 3 NUT STL SA194 2H COFC HEX HD
7/8-9 UNC ZINC PLATED .OOO2 MIN
THK CLEAR CHROMATE PROCESS

C o fC

280EA 2025813 WASHER STL ASTM F436 COFC 1-
3i4 0DX15/16 tDXl/4 THK
ELECTROLESS NICKEL PLATED

C o fC

36 156EA v049M783 NUT SILICON BRZ HEX 3/8 _16 C o f C

J I t z EA v049M786 WASHER SST 18-B FLAT 3/B C  o fC

38 E2n EA v049M782 NUT SILICON BRZ HEX 5/16.18 C ofC
EA v04sM785 WASHER SST 18-8 FLAT 5/16 C  o fC

256EA v049M101 1 WASHER SST 18-8 3/8 IDX5/8 OD
X.062 THK

C o f C

4 I EA 202667 3 FLANGE SST3O4L COFC CONFLAT
BLANK 10 OD NON ROT. .332 DIA
THRU 24 HOLES EQ. SP. ON A 9.128
DIA B.C.

C ofC

,| EA 202671 3 GASKET COP OFHC COFC
CONFLAT 1O OD FLANGE

C o f C

6 24 EA v049M777 BOLI SST 18-8 HEX HD 5/1 6 -18 X2-
1 t2 tG .

C o f C

96:REB:V049-FL-201



Material Tracer Record

Part Number WHAM 4 05 Page 4

7 24EA v049M782 NUT SILICON BRZ HEX 5116.18 C ofC

I 48 EA v049M785 WASHER SST 18-8 FLAT 5/,I6 C o f C
I tu FT v049M4521 TUBE 4269 3O4L CMTR 1-1DAD X

.065 WT PER SPEC V049-2-037tT4
C o f C

4 EA v049M551 3 TEE SST304L CofC BTWLD 1-
1/20DX.065 WT PER SPEC C049-2-
037ff4

C o f C

3 1 EA v049M502 3 ELBOW SST3O4L gODEG 1-1I?ODX
.O65WT BTWLD COFC PER SPEC
v049-2-87fi4

C ofC

4 J EA v049M602 3 REDUCER SST3O4L COFC CONC
BTWLD 1.112ODX 3/4 ODX.O65 WT
PER SPEC V049-2-037rT4

C o f C

5 4 EA v049M505 3 ELBOW SST3O4L gODEG 3/4ODX.O35
WT BTWLD COFC PER SPEC VO49-2.
037tT4

C  o fC

6 FT v049M454 1 TUBE 4269 3O4L CMTR 314 ODX
.065 WT PER SPEC V049-2-ffi7fi4

C o f C

2 EA v049M305 3 FLANGE SST3O4L COFC CONFLAT
NON-ROTATABLE 4-112 OD X 1-112ID

C o f C

34 z EA v0494021 84-1 14 I.D. FLANGE GROOVED
(HAM)

A 375
A 376

35 1 EA v0494031 60-1/2 I.D. FLANGE GROOVED WITH
sLoTS (HAM)

A.744
A 558

37 1 EA v0494053 60.5 HAM METAL BELLOWS PER
SPEC V0492017

C o f C

38 20FT v049M8901 BAR SST3O4L SA479 CMTR FL 1/2
x2

C o f C

39 I EA v0494040 HAM BELLOWS TIE.ROD ASSY C o fC

40 I EA v0494128 HAM SHELL WELDMENT A 524

45 1 EA v049M601 3 REDUCER SST3O4L COFC CONC
BTWLD 'I ODX% ODX.O65 WT PER
sPEC V049-2-037/T4

C  o fC

96:REB:V0a9-PL-201



Material Tracer Record

Part Number WI{AM 4 SiN 05

46 1EA v049M501 3 ELBOW SST3O4L gODEG 1 ODX.O65
WT BTWLD COFC PER SPEC VO49-2.
037ff4

C  o fC

47 0.5FT v049M451 1 TUBE 4269 3O4L CMTR 1 ODX .065
WT PER SPEC VO49-2-037/T4

C o f C

1 1 EA v049M132 1 HEAD SST3O4L SM4O CMTR ASME
FLGD & DISHED 84.25|D.344 MIN
THK (3/8 NOM. THK)85 D|SH RAD
5.25INSIDE CORNER RAD WITH 2
S.F. APPROX OVEMLL HEIGHT
16.66 COLD FORMED-DIP PICKLED

A 592
4972

2 1 EA v049M1361 FLANGE SST F3O4L SA1B2 CMTR
FORGED BLANK ASME CODE 1992
EDITION THRU 1994 ADDENDA
MACHINE TO 1-3/8 +.06 THK 92.25
+.06 0D x 83.75 -.06 tD FtNtSH
250/500 PER SPEC V0492040

A 376
A 662

5 EA v049M2201 FLANGE SST3O4L CMTR HALF
NIPPLE CONFLAT NON ROT. 10 OD
X 8 OD TUBE X 1/4 WT 3-118 OVER
ALL HEIGHT .332 DIA 24 HOLES EQ.
sP.  oN A 9.128 DtA.  B.C.

C o f C

4 i FT c387904-F 3 BAR SA479 TP304 CofC FL
.250X0.75

C ofC

a 1 EA v0494128P314SHELL SST GR3O4/3041 SA24O
CMTR MAKE FROM V049P7815 14
CMTR ROLL TO 84.25ID X 76 LG
PER SPEC V0492136 AND
DWG,VO494128 DETAIL 12

4524

1 1 I EA v0494128P11
1 4

SHELL SST GR3O4/3041 SA24O
CMTR MAKE FROM VO49P7B17 14
CMTR ROLL TO 60.50 ID X 62 LG

4428

' t2 4 EA v049M322 3 FLANGE SST3O4L COFC HALF
NIPPLE CONFLAT NON ROT. 14 OD
X 12 ODTUBEX.l2OWT 30 OVERALL
HEIGHT .390 DIA THRU 30 HOLES
EQ. SP.  ON A 12.810 DIA B.C,

C o f C

96:REB:V049-PL-201



Material Tracer Record

Part Number WIIAM 4 S/N 05

1 6FT v049M8761 BAR SST 3O4I3O4L SA24O CMTR FL
.375X3

C ofC

14 1 EA v049M309 3 FLANGE SST3O4L COFC HALF
NIPPLE CONFLAT NON ROT. 16.1/2
ODX14 OD TUBEX.l2OWT 5
OVEMLL HEIGHT .390 DIA THRU 36
HOLES EQ.SP. ON A 15,310 DIA B.C.

C  o fC

1 5 I EA v049M311 FLANGE SST3O4L COFC HALF
NIPPLE CONFLAT NON ROT. 12 OD
X 1O OD TUBEX.I2OWT 5 OVERALL
HEIGHT .332 DIA THRU 32 HOLES
EQ. SP.  ON A 11.181 DIA B.C.

C o f C

38 2 EA v0494128P381LIFTING LUG/STIFFENER PER DWG
V0494128 DETAIL 5

C ofC

39 20FT v049M215 1 PLATE SST3O4/3041 SA24O CMTR
.75X6.50 PER V0492041

C  o fC

48 0 EA v049M870 14 PLATE SST3O4/3041 SA24O CMTR
.500 x9 x12

C o fC

96:REB:V049-PL-201
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PROCESS SiStEttS lltTEtrljlrottE
20 wAI roP DRrvE

nEsrBoRo xa 01581
737001-01

555-477 (-__

3 9 2 33

1

- 3 A
. l 1 n t

304
x  7 6 . 2 5 0

uNs-e30403 / strs-630400
x 270.375 ExacT

SPECIFICAI!IOIIS

v049-2-041 REVo !'ITE EXCEPTS
ASTq A480-948, AStrB SA480-95
COUPONS REQI'IRED
ASTIiI A262-'3 PRAC A

tsTr{ A2{0-958, ASI.E Sr240-95
NO GIIP UTRES-IIO }IETD REPIIR

ASTT{ A262-93 PRAC E

PIATES E TEST PCS SOLUTIOT ANNEAIBD g !950 DEGREES FIREITEEIT ldlt|tttuu.
TEEN IIATER COOIED OR RAPIDLY COOf,8D 8I .LIR
FREE OF I{ERCI'RY CONTAI,IIIC}�TOtr

i EOT ROLITED, ANNEBIED & PICRI.ED (E.f,P)

TECEINTCA! T OIIEER TISTS
EATDNESS RB
yIELD SSREICGTB ("SI )
TENSTT.E STRII|GTS ("SI )
BErlD
INTENCRT}IUIdR CORROSION
ELONGATIOU t IN 2"
REDUCTION OF AREtr I

cEEt{ICrrr coIPosITroF

84
Asoo t  y ' .
$68 y '

ox
o R t

58.9 t /
1 1  A

CARBON
HANGATESE
PEOSPEORI'S
SI'!FtIR
SIIICON
cm.oxlUt{
TCICKE
coaatr
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UOLY
nITROGEN
cotuuBlgtl
TITATT!X
.f,IruHINln{
TIII
BORON

c
HN
P
s

CR
NI
co
cu
I'to
N
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AI,
SN
B

. os {
L . 6 0 . /  -

.029//

. o o L f

.29 / ,
L 8  . 1 2  ( ,
E .53t /

. 1 2
<l't

. 4 2 , /

. o E .
,  0 1 0
. 0 1 0
. 0 0 2
,  0 1 5
, 0 0 2

PROCES{i SYSTEMS NrL., ING.

@:#i%

KNOWINELY & IIIII.FUI.LY II'.6IFYIIIG OR COf,CEAIItrC A I,�TTERI.TL IICI OIf IATS FOFT'I,
OR I{AKING FAI,SE, FICIITIOUS OR FRAUDUI.S$T STAIEUEHTS OR REPRBSETIATIOtrS
EEREIN COIILD CONSTITUTE A TEIOI{Y PT'FISEA.EI.E I'IIIDER FEDER,II. SITIUISS.

Avesta Sheflield Plate lnc.
r0 0!rilo

t  ^ . . - -r-  6L^' ! - , r  - .  r  
s l  utc Ho'  A524

6$1p1q J 
Avesla Shelfield Plate Inc.

.'rff:nrGlfE f CIertifirate uf $nalgair ant @wts
orrR oRDER 84645 - 07

soED lo: PROCESS SYSIE!{S
20 I'A'.KT'P DRTVE

IIESEBOROUGE

IOUR ORDER & DATE

IIEI{ DESCRI?TTOf,

EEAT & PIECE
TItsIGET
FlNISE
GRADE
DII{ENS I OI|S

30 4r

6 / L 7 1 9 6

IIITERTTAIIOINtr. SEIPIO:

xa 015 81

A. T. ERISSIIR, LTB TESTIIIG I.IIIIAGER
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ouR oRDER 84643 - 04

Avesta Sheflleld East, Inc.
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SoLD TO! PROCESS SYSTEI{S
20 WATKI'P DRrvE

IgESTBOROUGE r,ra 01581

sss-stt y'
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6 / r 7  / 9 6

r'HEAT & PrEcE
TIE IGET

FINTSH
GRADE
DIUENSIOIIS

39734

, / L
304L /

. 5 U U

-  6 8
L827

3 0 4
x  6 2 . 1 S 7

nNs-s30403 / nNs-s30400
x 192312 BxAcT

. .(oCESS SYSTEilS lItlT'L, lilc.
Raview€d this a€Dod and it complies
wnh€Etg'r.uio cip4tnt

?f aition, 4r ld,de'fja

aE?n-rtBy----:-l-D

I
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BEND

5
42tOO
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OK
ox
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6 8 . 0

INAERGRNIT'I,AR CORROSIO!{
.'fi.oNcATroN I rN 2"

REDUCTION OF AREA T

r/caRBoH
r!OTGAI{ESE
9 PBOSPEORUS
r strlFttR
lsr!rcoNy'cnnonrr.r
"/Nrcrex.
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COPPER
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/utrnoeell

, 0 1 5
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. 3 9
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.  { 0
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P )
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co)
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uo)
N )

KNO1I{II|GI.Y t WILLAUT,I.Y FIII.SIFiING OR COIICEAI,IIIG A UAIIRIEL AICT ON TEIS FORII.
oR HARTNG F.AI,SE, FTCTTIIOUS OR FRAUDltr,Etr! S!}TEHEXTS OR REPRESEIITATIONS
IIEREIN ColtLD CONSfITu�XB A FELONY PUNISEAELE ITNDER FEDERAL STAIIIIES.

P.O.80X 1975
8ailimorc, Maryland 2t2m
Tlhnhrn!'ldlfl i??l?m

$,eilihwub sl lnulgnin snl @,es!s
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EOC EASES (A IRCO)
I  t q t  F  t t

ISTOMER PUFCHASE ORDER NO.:

srRrrlssi srEEL SELDrtrtr.

F i l I € r  l l e t a l  A a a l y s i s ,  ?

sear s v3?o6 c
. 013

Ito

.250

t: .  ! /8:

s i

. rt30

. cblnb

.010

lt!

1.720

l a

P

.o20

T i

.005

c

. 0 1 3

t i

9 . 9 8

ll

Cr

1 9 .  8 8

Cb/flb+Ta

d q q

I ic .rater ia lo&
"llatiiial aot

Itator i al has beca narufacturrd ia accordaace uitb. Saadiik Steel Corpaay Ouality liaaual
nevisioa 10 datrd 0ctobrr 1, 1995. Quallly eystel appr.oved to IS0-9002/lisI/lS0C
Qe03?-1se4. 

''*

' ' .:. ': '.

grqdt . - .9 .  B. rg,  l l i ! rc tor ,  Qua: . i !y  e ld l la ta l lurgf
Daaii f  Daniari ,  lual i ty Ergiuerr

-"&4k
'  _-(661trXi0)
4*:A
,(661tsX1,0)r,gcraf . ,  \  lv.,  

1
J

.  L t  r r l . { r f .



iE: -.Cf

. , MATERIAL CERTTflCAIE
S.ANDVIK STEEL COMPANY ..#

P.O. BOX'1220. SCRANTON, PA. 18501 pH. (71?l 58i.5191 ..r€
PLANT LOCATION: TNTEFSLATE 81, WAVERLY EXIT 59 tr,

- 7aoas-n/721/d/&a
SHIP ro: ftqacSss gzsr-ern S

rOME3 PURCHASE ORDER NO.:

E O C  G A S E S  ( A I R C O )
r  l c t  F  r r

cERrlFlcATE oaie, 4* 
'

]VIK OFDER NO.:

IK ORDER/ LOT NO.:

'he nater  la l

' l ta ter  
ia l  !o t

h te r i a l  .  i as'ev i s io ! . -  l b
tgooz- rsic.

1 6 2 4 9 / 8:O LB.

D I A I 1 E T E R :  3 / 3 2 '

A n s  A _ 5 . 9
t f *  - , . . ,  : . , i . . -

; T A I I { L E S S  ' S T E E L  
I { E L D I N E  q I R E  T ' P E  E R  3 O 8 L

i i l t e r  l f e t a I  A n a l y s i s .  ?

reat $lt![/Q{ c

, 4 7 0

cb l l b

1 . 8 0 0

P

. 0 1 4

1 l

. 0 1 3

u u

. 040

C r

?0. 00

l t i

q c.o

llo c b / f l b + I a  I

. o 3 0  . 0 5 3

:::.
: r:'

: . . t : .

' ' .

h a E  ! o t  c o n e  l B  c a t t a c t  ! i t h  E o r c u r l  o t  E r r c u r y - c o n t a h l r g  c o n p o u l d s ,
- .5 j .j:-: -

toucbed by haad af ler  f  inal  product ioi  grocess cledff i .

beo! nalufactured in accordance r i th saadvirr  Stael  colpany 0ual i ty r lasuar. .dated 0ctober 1 '  199s'  Qual i t r  sv ' tor appcov€d to tso- l0oi  z i rsrreigc

e i !h . l l . - l o t t l s  I  t t a ! ,Bgc r ,  Qua l i t y  i  a ta t l u rgy
a les ta  B raE ! .a ! , ,  S r .  Qua l i t f  E lg ineo r

t l  A  . i  t '

ti.$l#a $'-,*-/t4 ---- ea-

-rit5t-n:-;- ---- -r

OUANTITY:

TAG:
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sAriDUiti
Slekf,E.siF;ra

SOLD TO: 8 0 c  G A S E S  ( e l R C O  j

L  I  J L C  I  L

CUS- ,O[ , lE t  PUTCFIASE CROE3 \O ]  479 10

S'1,I']DVIK STEEL COI\r 'ANY
p o  BOv-  ' ' ? '  SCRANTOIJ .  PA.  18501 p  t717t  587-5191

PLANT .  . '  , . ION:  INTF*STATE 81.  W!  .  EBLY EXIT 59

s h  i P  i !

MATERIAL CERTIFICAT

A I R C O - a E l ]  E i l 6 L A l t 0
t { I [ 0 H A i 1  n A

- c .? tF : -AT=  11 . - .  7  /  t 4 /97

O u A r . r T I r Y r  P E R  P A C K  I l l E  l l 0 T EsAr'iovrK oR0Et No.:

WOBK OH0E; . LC i i \O.:

I 6 2 4 9

9 8 0 3 0 9

: f

A q s  A  c  !

S T A . i I I L E S S  S T E g L  U E L O  i N O  U I R '  " Y P E  E R  3 U € -

F r l t e r  l l e r a l  A n a l y s r s

s i

.. ',. . 3SO

cblt lb

0 I A n E T E R :  1 /  r 6 '

lfr

1.  800 .  : .

Ta 
':-

, 013

C u

or Dorcur :z-co! , ta i ! i !g

Cb/flbifa il

t i

9 :  84

congouads.

s Cr

20.06

ri!.::inPq+.'��'{i!'-..1ij1f, ti:::-:!;''':a-f|rst'TF.i',++iii.., .''

.  . : , i . i l
:  

.  
: ;  

i .

' ,  Thr natertal  hag aot com la col taat r i th E.rcury

a "l{Etrr 
lal lot toucttd-b:t t r r  f i produc o ' l  g r o c j e i ' b l e a a i l g ,  "

t latar ia l  bes beoq nElufectureal  i !  accordabce r i tb
' ' .s;Bovigiou t0 datcd 0ctobrr 1,  1935. Quat i ty eyrtrn

: g3oo2-lggl. r:' ,loi::
. : J .  

:

.a" . ::A-'i' '' '
' .tr l;,.: t'

; | .  
:  ' . ' - r - . j - :  . ' - .: . . . ' : j : i :  -  - , - . - - r - '  ' , i .

Ie i th I l .  Eott ! ,e,  t latage!,  Qual i ty t  l lotat lurgy
Cc l r s tp  B ron la l ,  S r .  gu3 l i t y  Eag ia r r r
.  A  l )  n .  A  t
-=Lttgrl* Jhw*+, tt- f -- -- - ./
l 5 ( 6 6 1 1 9 ) ( 1 0 )

saldel l t  Steel  Sotpany luat i ty l lanual
rpSrroved to IS0- 9002/tll SI/lSgC 
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SANDVIK STEELCOMPANY
p.o. eoii22o..scRANToN. PA' 18sol PH' (717) 587-s191' -JT-AT'TT 

T-OCNTTEII: INTERSTATE 8T. WAVERLY EXIT 59,

f,LD TO: E O C  E A S E g  ( A I R C O )

L  I : L E  I L

SHIP  TO:

:USTOMER PURCHASE OROER NO':

.;ANDVIK ORoER NO.: 126 03

^,OFIK OROER / LOT NO,:

CERTIFICATE OATE:

OUANTITY: P ER

TAG:

4 / z l / 9 7

P A C K I N G  O T E

llo

, o ? o

A U S  A - 5 . 9

sTA! I {LES9  STEEL t tELo I  E  t r IBE  TYPE.  E1 , .3  0  8 -L

F i l l e r  f l e l a I  A n a I Y s i s ,  z

u"^r S7/'/?7b c si

. 0 1 3  ' 4 4 O

- D I A H E T E R T  
3  / 3 2 -  .

S  C r  R i

.  o 1 5  1 9 .  9 6  9 . 6 3

C u  C b l f l b ' T a  l t

.  0 6 0  . 0 3 0  '  0 3 5

c b l N b

tln

1 . 8 0 0

D

t l

r h e n a t e c i a ] h a s ! o t c o n e . a c o E t a c t u i t h r r e r c u r y o r n e r c u r y . c o t l t a i B i [ g c o m P o u B d s '

' . l l a t e r i a l a o t t o u c h E d ' b y b a n d a f t e r f i l a l p r o r l u e t i o u p r o c e s s c l g a n i j g . . .

, , .  la ter la t  has beetr  narufacturad i t  accordaace u i th  sasdvik  s teel  conpany Qual i ty  t {anual

R e v i s i o n  1 0  d a l e d  o t t o i " i - f '  f S g S '  Q u a l i t y  s l s t e n  a P P r o v e d  t o  I S 0 - 9 0 0 2 / A t l S I / A S q C

99p02-1e94.

.gttBOC GASES
90 RESEAHCH ROAD
HINGHAM, MA 02043

FRou.o sxsf€/xs
/2o LB s8z t{e-

( e  i t h  n .  E o t t t e ,  l l a D a g e r ,  g u a l  i t y  E  l i e t a l l u r g y

C a t e s t e  B r s r a a ! ,  s r '  Q u a l i f Y  E E g i ! ' a r

/ t / ) . 4 -  A  /
__W"k----0-tuna^-(a/----- c..-
1 5 ( 5 6 1 1 9 ) ( 1 0 )

TewqTzy/a lsd..



iOLDTO:  EOC CISES (A IRCO)
I  t c t  t  ? l

CUSTOMEB PURCHASE OFDEF NO.: -'.:

I IRCO.|EII  ETELATD
EIXEEET }tA

cEFnFlpa:r€ oArE l0 /0 4/9 6
,::=*ff#:

..gu-Ariiiit, PEB PAcrIrE roTE

TAG:

SHIP TO:

SANDVIK ONDEF'NO.:

WORK ORDEA/ LOT NO.:

: t 2 8 9 9

AITS 4 .5  .9

STAItrLESS STEEL TIELDITC TIBE TIPE EB

l ' F i t t s r  l t e t a l  A u a l T s  i s ,  3

laat S Vt/d7tr

. 013

.250

D i  rcctor ,

'"'.1i'''
:t;lir..

: -:'87 , !
,,.t:,-*:Li,,.DIAI 'EIER

s i

.  {30

.chtf,b

.'oio

lb

7 . 7 2 4

l a

3 0 8 L

t

.020

T i
" 

.oo5

. 013

Cu
' r i n

2  .  1 / 8 '

CF n i

1 9 . 8 8  9 . 9 8

Cb/nbaTa ll

.055

6,,w/

The mtor ia l  has lo t  eone l l  co l tact  s i th  DercuDy or  Brrcury-cor ta i  a  i  lg  cool roulds.

" t la tor ia l  
aot  toqcbcd by haad . f tcr  f i la l  product ioa process c loaaiug."

, llai,eriel has b:cu lel':rfacturrd il ,accordaac+ sii,h Saldlril Stccl.ConPaay Quality fiaagal' Iev is ioa 
10 datod 0ctober .1,  1995.  QuaLi tT systcn approved to IS0-9002. / t iS I . / lSqC

09002-1994.

[-sxrss sYsT€r'�7 s
tzo Lgs 3ogL /rs
7oo+O-n/7p2/totsg,a

gual i t f  a ld t t t r l lurgt
EEE ia. t r

Bragt X. Berg,
9-nel ity

CUSTOMER ORIGINAL t :) lv.)



MATERIAL CERTIFICATT

SANDVTK STEEL COMPANY
,.o. eoi izto, scRANToN. PA' l85ol PH'{717) s87'51s'1
' 'iao*ir-o"otreN: 

TNTERSTATE 81. WAVERLY EXlr 5s

sHrP ro: t?R o ceSS $'1sZ,ts
7-9-?28 O C  G A S E s  ( A I R C O )

L I S L E  I L

Tu-ft-
_\r n Tn.

1 2 5 0 3

CEf ,T IF ICATa D^TE:  4 /  2 I  /97

o u A N r l r Y :  P E R  P A C K I I I E  [ 0 T E

TAG:

.usroMER puRcHAsE oRDEa No : t700Jg'fr/V VY/D /-foo

;ANOVIK ORDER NO.:

VORK OROER / LOT NO.:

f,e at

v/ s (tv
Si tttr

. 4 4 o  1 . 8 o 0

A u 5  A - 5 - 9

s r A I I L E s s  s ' i r e L  u s c o t i l E  ! I I B E  T t P E  E R  3 0 B L

F i l l e r  n e t a !  A n a l  l s  i s  '  z

^ / -'  e  ' ' >
o IA r {ETER-  3  t z z> lao  LB

c r  N  i

1 9 . 9 6  9 . 6 3

Cbl t t  b 'Ta l t

,  o 3 o  . 0 3 5

c

n l I

P

n l  q

.  002

. 0 1 5

C u..-:.
t lo  Cb/Nb Ta

.  0?0

T h e  E a t e E i a l  b a s  E o !  c o t l E  i !  c o E t a c t  u i t h  r a e r c u r y  o r  n e r c u r y - c o l t a i l i o g  c o n P o u l d s '

. . l l a t e r i a l E o I t q u c h € d b y h a d d a f t e r r i I a l P r o d u 6 t i o I p r o c e s s c l ' e a o i n g . ' .

l 1 A t e r i a ] h a s b e € B n a E u t a c t u r s d i u a c c o r d a l c e l . l i t h s a D d v i k s t g e l c o n P a E } , . Q u a I i i y t G u u a I
Rev is ioa  10  da ted  o . t "o . . - i , - i g i i '  9ua ' t i t y  sy " t " "  t pp to "ed  to  I  50 -3002  / [ l l  s I  / i sOc

Q9.002 - 1994 .

"'BOCGASES
90 RESEARCH ROAD

( e i t h  ! 1 .  E o t t l e '  l l a r a g e r '  Q u a l i t Y  &  I { e t a l l u r g y

C o l e s l o  B r a a a a ! ,  S r '  g u a l  i l y  E B g i B s e r

r i f i  4  f r  /
--Q!-tap--=huna^ (q- -- .--
1 5 ( 6 6 1 1 9 ) ( 1 0 )

@

HINGHAM, MA O2O4i}



HARRIS-WEI.,CO 
' I ro51 YORK ROA! P.O.

SOLDERING, ER.\zING- &

CERTIFICATE OF

BOX 59 I KINGS UOUNIAIII.

IIELDING PR,ODUCIS

COHPLIA.IIC!

NC 28085

€noCtSs .fgs-te ' '  s L

G o. roos?6/rr/t ooc

t i :3'; i33'^u,e-e3 ER3o8L

:D+iz 5en:T 6-A7'97

: ,
: '

*ro. *ooL*rlcrr NUITEER: 6 .,2o R3 78 u '3 - 6a/B
i,roE s6-Kl - JLo Its

@.r
((

CI{EHICAL coHPoSITIolr r-iriff

t i

. 0 3 0
r  ( n d

. 5 0 0
E n n

. A E R O N
v\IIGN$ESE
c t  r r  f t  l ?

NIC(EL

T ITA}IIUH
NITROGEN
HA6NESIU!{
NIOBIll|,l

1 . 0 0 0

.  l , :  .

5 J- !I l-{JlY

PHOS PHORUS
CHROMIllM
l{oLY3DEltlt!{
LI '  T  .LA

co9tER

r']-,FUFQ

! 9 . 5 0 0

-  ' ,  B 5 U
-  .  \ J J U

-  L l t V U V

.  /  t ( J
E n n

<n /1

f,.]\ "
t p c l J l
Y,!./n.1'�

4 ' '
:

S TNCLE VALUES AN,E.-I'{AXT}.SJM UNLESS'OAHER'IdISE 8TECIFIED'

S A F E T Y s I L v . S T A Y s l r , . v , S T A Y C L E . \ N , S T A Y B R I T E S B B ! D 6 I 1 l r E R E G I S T E R ' E D
TRIDEHARKS oF J.9rr  HARRIS co' ,  lNc

0 6 - 3 0 - 9 6

tlE cER:trY tHAt IHE ITE{S AND/OR
I{ATBRIATS LISTED ASOVE ARE IN
ACCORDANCS WITH Al:,L AIPLICASLE
PURCI{ASE EPECIFICATTONS HAVING
PAS3ED OUR.rggPEClrO}{S AS ilOTED.'...gf,BOCGASES

90 hESEARCTIFOAD CERTIFICAIION
H|NGI-IAM,lr,lA@4it



l H e
r500

ESAB Gnoun ,  fHc .
Karen Lane, Hanover,  PA 17331

Cenrrr rcnrE oF TYprcnl  AHRr-ys ls

' toc cAses
)O RESAARCH ROAD
l IN6t {1 \ }1 ,  HA 02061

Trade Name
or Trademark:

Dianeler  Slze:

H e i g h E :

- Lot NunbE.r: 4stt((-6 6/e!/
+?heo-sslFi
5o^?3 -  33LE'

TyPical  Chemical  (spcc l f icaLion As l {e lded HPa

Propert-!S!- Rcoul rements )
Y i e l d  S t r e n g L h  ( P s i )  7 0 , 0 0 0  4 8 3

c a r b o n :  . a 2  (  '  1 5  M a x .  )  T e n s i l e  S r r € n g t h  ( P s i )  7 6 ' 8 0 0  5 3 0

H a n g a n e s e :  1 . 1 0  (  l .  ' 6 0  H a x .  )  e l o n g a t i o n  ( 2 " ) ,  z  3 2 ' 0

C h r o r n i u r n :  . 0 1  (  . 2 0  M a x .  )  R e d '  o f  A r e a ,  7 '  7 4 ' 6

'  :  N i c k e l :  '  o l  (  '  5 0  H a x '  )
r - . . - . - . . 1  S i l i c o n :  . 3 1  (  . 9 0  H a x . )  c h a r p y  v - N o L c h  I m p a c t s

, lurnblum+: -  . '  : : .  . , -c" ' - . '+ .  e  -20oF.  (  f  t .  - lbs,  )  l f  7
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r e p o r t  h a s  b e e n  i n s p e c t  e d  i n  a c c o r d a n c e  w i  t h  a n d  b e e n
a p p l i c a b l e  r e q u i r e m l n t s  o f  s p e c i f  i c a t i o n  . i l v s  . . r : - . l c - 9 :
r e q u i i e m e n t s  I  i s t e d  b e  I  o w .

( ] . 1 - \

I  l u \ g l , j t  u - r  t l l t 5

f ound  to  n re , . . ' t  t hc
n n , - l  . e n ' . '  n - r i l p r

' ' ' .11'l --Ffa k a g i n-n- ma-t€i i {il tr. a r e i rr .: otrp I j. a n,,'e ' , T i ; h  ( - u l ' E C  i  J g i s l a !  i o n

A d d i t i o n a !  c r d e r  R e q u i r e m e n t s  :



li
i

g-

+

; .* 6 O
n

.
:.

Y
 

o
 q

l-

L
L

t9
 

| 
,:

2
a

l/
-.

\ 
| 

/

"r
 

;-
=

<
-

;
<

o -
::

.
o

H

t
r

t
' I I F
t.

lc
\ \
l

N
I

N
I

r
I

 I

I a :

i .
l 'l

s I $

(/
l

I N D
-

\

-l-
\) .F

"
.to rl

-
t

l
*'

) I I
t

l

st \ s s \ \+ *$
I I I I

U

a\ 3- (s lJ
) w

{.
/4 (\

r E

X
E

c
€

z
2

'
s

3

k
i

\\ E o o

'r-
 

(O

=
:

o
# $
ff

- 
J.

'

*
9

O
-

r

6
 O

'r
s

.D
 r

G
) e

':

o F U
)

,"
il

i:
l 

'

>
6

ii
t']

?) f 6

t- l- c I I i: ,]
:

; : I

'
t

e
:

 l
-

't
€

-r
-

I j
'- :

-.
J_

.

1
:

l
:

c ;*

s
9

l 
0

6
t

6
a

>
.

r
-

-
r

'
 

:
:

-
 Y

: .: ::

a
n

 - 
- 

--
ii 

': 
r'

 
'-

':
\-

 
=

 
_

1
 

-

:
i

 
r

:

Y
^

'
l

 
:

=
a

:
-

.
o

:
 

=
:

-

!
t

-
i

-
.

.
-

=
=

a
!

1
 :
:

a
 

i
J

:
 

_
'

-
 

6
 =

e
 f

I
 

o
.

-
:

e
:

^
.

 a
o

G
;

 =
q

 
!-

: 
,:

v
'

 
.

 
!

_
'

r
:

_
:

:
 

-

.
 

!
.

:
:

_
_

_
c

 
-

,
 

_
.

 
-

c
 

: 
.'

:
t

6

F
o

6
o

i
=

;
d 3
e

c
r

<
o

i

-
q

-
i

!

.
 

\
?

b
-

t
=

;1
 

s
;.

:

:
3

;
{

t
r



1r f t  Tn.
B O C  E A S E S  ( A I B C O )
&  r  f L ! ,  l L

USTOMER PUFCHASE ORDEN NO.: 4359 4

SANDVIK STEEL COMPANY
p.o. 80x 1220, SCMNTON, pA. 18501 pH. (717) s87-s191

PLANT LOCATION: TNTEFSTATE 81, WAVERLY EXIT 59

MATE RlAl,r CERTI FICATE

E I  BCO.IEI, I  EITELAT{D
II I IEHA}T I 'A

CEFTfFfCATE OATE: LO/tA/96

SHIP TO:

\NOVIK ORDER NO.:

JRK ORDEF / LOT NO.:

9 4 3 S 5

9 6 9 4 1 0

A U S  A -  5 . 9

STBITLESS STEEL TELDITTE I I IBE  TTPE EB 3O8L

F i l l e r  l l e t a l  A n a l y s i s ,  i <

C Si UD p

.015  ,430  1 .800  .016

D I A } l E T E R :  .  0 4 S '

S  C r  n i

.013 20 ,01  9 .  ?8

{

[Sat

s710840

t l Cu Cbl  b+Ta

Thc mter ia!  has aot cone iu col tact  r , r i th ner lury or D€rcurr-costa i  !  i  !g cotrEloulds,
" l later ia l  

aot touchod by haad aftar f i ta l  product iou proccsg claaai lg. . .

t later ia l  has b. t !  mlufacture d i l  accordaaca r i th Saldvi l  steel  Conpaay guat i ty l la lualRevisiou 10 dated October 1,  199s. Qual i ty systeu aplrroved to lS0-9002./ f i rs L/rsgc99002-1394.

Ito LaS
ard !Ltarrursy c=-fo zooa4

tll?EOrcAJlSEs

:
a

I t i r oc to r ,
Qua l i t y

oual i  t t
Eagi leor

: e t g t  l .  B o r g ,

S FES€Af,CIIROAD ,.-
Htt{G}fAtf, }aWn'&



SOLDTO:  Boc  GAsEs (A IRco)
L  I S L E  I L

CUSTOMER PUBCHASE OFDER NO.: 4L27A

SHIP TO: s?STEHS t r rL
IIA

8 / 2 6 / 9 6

P A C E I T G  I O T ESANDVIK ORDEH.NO.:

WORK OROER / LOT NO.:

aa7 t2

9 6 ? , 1 5 1

MATERIAL CERTIFICA
. I rtb
SPSNil!fi( STEEL COMPANY

p.o. Box 1220' SCRAI'ION, PA. 18501 PH. t717) 587-5191
PI-ANT LOCATION: INTERSTATE 81 , WAVERLY EX]T 59

D p n l . F c e

I IESTBORO

CERTIFICATE DATE:

OUANTITY; I,ER

TAG:

Alrs  A-5.9

STAI ILESS STEEL ITELDIT t r  g IRE ?TPE

F i l  l s r  l l e  t r l  Aaa l  Ts  i t ,  3

ER ?081

I l ! P

1 .  800 .015

T i

.002

0 I A E E T E R : 3 / 3 e '

Eset

s?10840

c  s i

, 015  ,430

S  C r

. 0 1 3  2 0 . 0 1

C u

. 050

c b/x b+ T8

t i

9 .  ?8

tTa

. 040__ _.. _._..o50

The latar ia l  baE rot  cone [ l  coatact l i tL norcury or nrrrcury-contai l iuE congoulds.

" Ihtar ia l  
lot  toushed by hald sf ter f i ra l  product iol  Proctss cleal iaE."

t tatrr ie l  Let bren nalufrcturcd i l  eccordalcc r i t l  Sardvi t  Stecl  Colpaly Qual i ty l ta lual
Brvieior t0 datrd octobcr t ,  1995. Qual i ty eysten epprovrd to IS0- 3002/ l l l  sI  / ls0c

09002- 1994.

Bengt E. 3rrg,  0i tector '  Qual i ty ald l tets l lusgt / , ,a

15 (56119)  (  10 )

/'a
l?t

. t  IET6MFFI OFIGINAL



MATERIAL CERTIFICAT
SAN DVIK .g.TEEL COM PANY

p.o. Box tzzo, scRANToN, pA. 18501 pH.(7171 587-5191
PLANT LOCATION: TNTEFSTATE 81, WAVERLY EXIT 59

SHIPTO: PRCCESS SISTE{S
WESltsORO t'@ 01581

CERTIFIoATE oere: 6 / 18/96

ouANrlrY: 60 LBS 308L x 36

SOLD TO:
B€ GASES

CUSTOMER PUFCHASE ORDER NO.: 7gg 6g3R/ r/59049045000

f i{ + qqt Rq4SANDVIK ORDER NO.:

WORK ORDER / LOT NO,: 96522?

A I , I S  A -  5 . 9

S T A I N L E S S  S T E E L  q E L D I N G  g I B E  T ' P E  E R  3 O B L

F i l l e r  t i e t a l  A n a l  y s i s ,  Z

D  i  A n E T g R :  3 , / 3 2 "

Cr ll i

1 9 .  9 2  9  . 8 2

Cbl t lb+Ia l l

. 0 3 0  . 0 4 5

E e a L

) { u : z ( b .  0 1 9

. 080

q. i  Hn

. 4 3 0  1  . 8 0 0

r

n t  e

. 0 0 2

n t  ?

C u

.  130

cblt{b
'"1''''
l- 

--- 
'

T h e  n a t e r i a l  h a s  a o t  c o n e  i a  c o t r t a c t  r . r i t h  n e r c u r y  o r  n e r c u r y - c o n t a i n i n g  c o R p o u B d s ,

" l t r a t e r i a l  
l o t  t o u c h e d  b y  h a t r d  a f t e r  f i n a l  p r o d u c t i o n  p r o c e s s  c l e a a i n g . "

l la ter ia l  has beeD. nanufactured in  accordance r , r i th  Sandvik  Steel  Conpaay Qual i ty  l tanual ,
R e v i s i o n  t 0  d a t e d  O c t o b e r  1 ,  1 9 9 5 .  l u a l i t y  s y s t e n  a p p r o v e d  t o  I  S 0 -  9 0 0 2  / A l l  S L / A S Q C
09002-199{ .  

- r : -

B e n g t  E .  B e r g ,  0 i r e q t o r ,  p u a l i t y  a E d  I { e t a l l u r g y

1 5 (  6 6 1 1 9 )  (  1 0 )

e



MATERIAL CERTIFICA
SANDVIK STEEL COMPANY

p.o. Box rzeo, scRaruTDrv, pA. r85ol pH. {7171 587-5rsr

965225

.w godi"UAgHSrEFsrArE 81' *AVEFLY Exrr 5s

90 RESEARCH ROAD

SANDVIK OFOER NO.:

WOBK OROER / LOT NO.:

SOLD TO:
HINGI'I.AM' MA 0204{}

cusroMER pugcHASE oRoER Ns,;,1O0603r fU59049045000
rK 591854-02

Qutp Ta' \ .
PRCCESS SYS]EMS I}IIL
I{ESTBORO MA 0158I

CERTIFICATE OAIE: 6 / 17 /96

oUANIry: 120 I,BS er30& 1,/16 x 36

AI. I5  A-  5 .9

S T A I E L E S S  S T E E L  l T E L ! I N G  q I R E  T Y P E  E B  3 O 8 L

F i I l e r  l { e t a I  A r a l l s i s ,  Z

0 I A t { E T E R :  1 / 1 6 "

Cr ll i

2 0 .  z 0  9 .  8 ?

Cblll b+ Ta tl

. 0 3 0  . 0 6 0

E e a t

s ? 0 8 ? 2 7

L

.  0 1 4

llo

.  050

cblr  b

I{n

1 . 8 0 0

P

T i

.  003

5

.  012

. 040

@
T h e  r l a t e r i a l  h a s  a o t  c o n e  i n  c o n t a c t  r i t h  n e r c u r y  o r  n e r c u r y - c o n t a i a i n g  c o r o p o u n d s .

" t { a t e r i a l  
! . o t  t o u c h e d  b y  h a a d  a f t e r  f  i , B a l  p r o d u c L i o a  p s o c e s s  c l e a [ i a g . "

I l a t e r i a l  h a s  b e € r  p a u u f a c t u r e d  i B  a c c o r d a u c e  s i t h  S a s d v i k  S t e e l  C o n p a a y  Q u a l i t y  l l a l u a t
B e v i s i o a  1 0  d a t E d  0 c t o b e r  1 ,  1 9 9 5 .  Q u a l i t y  s y s t e n  a p p r o v e d  t o  I  5 0 - 9 0 0 2  / A l l  S  I  / A S Q C
q9002 -  1994.

t :

B e E g t  E .  B e r g ,  D i r e c t o r ,  Q u a l i t y  a r d  l G t a l l u r g y

1 5 ( 6 6 , 1 1 9 ) ( 1 0 )

\

'<-,'z:

LJz



gEn;'..
l r
,l

ULU I  U : BOC EASES (  A  IBCO)
l  T c t E  t l

;USTOMER PUFCHASE OFDER NO.: aZ l0O

MATERIAL
SANDVTK STEEL COMPANY

p.o. 80x 1220. SCRANTON, PA. 18501 PH. (7171 587-5J91
PI-ANT LOCATION: INTERSTATE 81, WAVERLY EXIT 59

SHIP TO: ntBco- fEr

westboro,  Ma.  CERI1FICATE OAIE:  g lL? 196

Po- 700627'v590 49-0 4louAff i '  pEB pAcxrr '

E I I E L A I ;
TEprocess  sys tems '  n t f I IEHAI

iANDVIK ORDEN NO.:

VONK OHDER / LOT NO.:

9 0 8 1 {

c  s i

. 013  . {30

A l l 5  A -  5  .9

-STAITLESS STEEL TELq ITG T I IEE  T IPE EB 3O8L

F i l l e r  l t € t r I  A D r l t s i s ,  i r

D I A I 1 E T E R :  . 0 4 5 .

Eeat

s43? 864

tt! P

7.724 .020

l l

. o05

c

. 0 1 3

Cu

.150

C r  n i

1 9 . 8 e  9 . 5 d

Cb/llb+Ta ltI no

.25O

cblnb

.  010

Th. Et.r ia l  has lot  com i l  coatact ui t l  r rcury or tarcua:t-col ta i  I  i  ag iowPouads.

" l lator ia l  lot  touchrd bt  hald af tcr  f i la l  product ioa Psoc.se cloaai lg."

-ltaitrief 
tas borl naaufectririd' il rccordancr r.itl Saadvit Stecl CorPaay Qui.lity tlaou.l

Rrvis ior t0 atatrd octobrr 1,  1995. Qual i ty systrr  rggrovrd to IS0-9O02/ l l tSt /ASQC

Q9002-1994.

ard ltrarrursy L' 'AffiY BOC GEcng t  I .  l r r g , D i rrctor,  qual  i  t t

90 RESEAFICH ;.

@



MATERIAL CERTIFICAT.
SANDVIK STEEL COMPANY

p.o. BOX 1220. SCFANTON, PA. 18501 PH. (71?) s87-5191
PI-ANT LeCATION: INTERSTATE 81, WAVERLY EXIT 59

SHIP  TO:  A IRCO- IEq  E [8LA I |O
f, INGEAI{ I tA

CEHnFtcATE oArE: 9 /04/96

QUANTITY: PER PACEIIE trOTE

OLD TO: E O C  G A S E S  ( A I R C O )
L I S L E  I L

:USTOMER PUHCHASE ORD€R NO.: {210O

;ANOVIK OROER NO.: 90816

voBK oRoEa/  LOT NO.:  
' i t967820

A n s  A - 5 . 9

STAI ILESS STEEL I IELBIT I '  g IBE  T IPE

F i l l e r  l t a t a l  A n a l T s i ' s '  *

Eeat

s710840

q9002-1994.

B. rE t  l .  Ba rE ,

15 (66119) (10 )

c  s i

. 015  .430

E B  3 O 8 L

l(r t

1 . 8 0 0  . 0 1 5

D I A I 1 E T E R : 1 / 8 '

S  Cr  l l i

. 0 1 3  2 0 . 0 1  9 ,  ? 8

cbllr b Ta T i  C u

_. 002 .._.. . 050

Cb / Ib 'Ta  I

.040 .  _, . -  -050__- -

Tho t ratsr ia l  las Eot  con i !  caEtact  r i tb  narcury o8 nercur l -conta iDi !g conpoulds.

. . i {a ter ia l  sot  touched by hald ef ter  f ioa l  product ion Proc.ss c loaning."

l later ia l  has b€.!  nanufaetured, iu accordaucc r i tL Sandvik Slael  Conpany Qual i ty ldaaual

levigiol ,  10 datrd october t .  1995. Qual i t l  eyston e;,provrd to IS0- 9002 /r f ls l  /130c

I t  i ! rc tor ,  QuaI  i tY ud 1LtEl lurg l

er!/// BOC GA.$ES

?rtcy:ts syslErns'7006A7 
-r<fr s9 dfi-o1{

fK bly'/2/

Ctz:9C-IiESEARCH R, ,. iD
HINGHAM ,'MA-O2O43

Z4o t-B



OLD TO:
_ _ - ' . -

g O C  E A S E S  ( A I R C O )
L I S L E  I L

SANDVIK STEEL COMPANY
P.O. BOX 1220, SCSAIrIION, PA. 18501 PH. (7171 s87-5191

PL.ANT LOCATION: INTEFSTATE 81, WAVERLY EXIT 59

MATERIAL CERTIFICAT

AIRCO-t rE I I  E IELAID
EI!EEAI' trA

CEFIFTCATE oAiE: 9 / O4/i6

ouANrlw: PER PACC I i lE IOTE

TAG:

SHIP TO:

USTOMER PURCHASE oROER No.: 42IoA

ANDVIK oRDEf, No.: 90S16

,oRK ORDFS /  LOT NO.:  - .96?8tg

A I I S  A - 5 . 9

S T A I I L E S S  S T E E L  S E L D I I | E  I i I B E  T T P E  E R  3 O E L

F i I l e r  l l e t a l  A n a l I s L s ,  Z

c  s i

. 0 1 5  . 4 3 0

l?r D

1 , 8 0 0  . 0 1 5

l t

D I A H E T E R :  1 / 1 6 '

Cs

20.  01

Cbl lb+Ti

.040 -

Ee et

s710840

.ilv/ tto

. 050

c b/ll b Ta

s

. 0 1 3

C u

n<n

t f i

9 .  ?s

I

. 0 5 0  - .002

Tho nater ial  has lot  com in contact r i tL r . rcur l ,  or nrrcqry-contaiaing cotpouads.

" Ib t t r i a l  .  ao t  t ouched  by  haad  a f te r  f i aa l  p "odo l t i oo  p rocess  c Ieaa inE . "

I{ater ia l  has been rarufacturcd i r  accordaace r i th Saudvi l  Stacl  Congany gual i t l  t ta lua. l
Revi : ion t0 datrd 0ctobcr t ,  1995, Qual i ty aysten aggrovod to t  S0- 9002 / l tSI / tSQC
Q9002-1994.

BeEgt 8.  ! . rgr t t isector,  gual  i t I  ard t t r ta l lurg ,  C" '

'eW BOC GA:r-,f

i -r trr. . ' .

Rress sysTerns
7 oo 6e? -R/z 59 o"/? -a/A'

-rK C?34js

5o uB.

-H RO;-f
..\ 0204!

'- ----.. f* f} -!i;.--' _.'-

5 ( 6 6 1 1 9 ) ( 1 0 )



MATERIAL CERT;
SANDVIK STEEL COMPANY

P'o' Box 1220' SCBANTON' PA' 18501 PH' tt17l 587'5191

PI-ANT LOCATTON: INTEBSTATE 81, WAVEBLY EXIT 59

OLD TO: E O C  E A S E S  ( A I B C O )

L I S L E  I L

:USTOMER PURCHASE OBOER NO.:
'693415

SHlp  TO:  p rocess  sys tems

CERTTFICATE oere: l0l03 /96

OUANTI

TAG:

;ANOVIK OBOEN NO.:

VORK ORDER / LOT NO,: 7tfi62 l - . Y /  v l r u  1 > - v  +  4

Ass  A -5

STAI |LESS STEEL I IELDI ITG g IBE

F i l l a r  l t e t e  I  A n a l I s i s ,  
' t

a

T I P E  E 8  3 O 8 L

7 .720

l a

D I A T E T E B : 1 / 1 5 '

leat

s{3?854

c

. 0 1 3

tlo

-  250

l l i r o c t o r '

s i

.  430

cblnb

.010

P

.020

l l

. oo5

c.

.  013

C u

<  c n

Cr tl i

1 9 . 8 8  9 . 9 8

Cblllb.Ta ll

n q  {

Thr uater ia l  ha.  aot  coue ia  co! . tact  u i th .  oetcuty oR neEcur l -coEta iEisg.cqnPouBds'

" l ta lcr ia l  lo t  tou€h.d b l  ha ld af tqr  f iBal  Product io !  Psoctsa c leaai tg" '

t lat t r ie l  has br. !  uanufactured ia accordalcc ni{h seldvi t  steel  conpaal !ual ' i ty l laaual

trv is ion 10 datod Oot. t . i  
- i ,  -  

ig i i .  Qual i ty systen approvrd to lS0-9002/ l l l  S I / ISCC

09002-1994.

MBOCGASiI'-j
RESEABCH ROI. ]

l . r g ,
a r i a u i ,

Qual i tY a ld lk ta l lu lg l
Eag iuaer

B c n g t  l .
D a a i o l

,/j
r5( 551

Qua l i t y HI|TGHAM, MA O2O+J

Q



STNEVIKI
ffiEIl SANDVIK STEEL COMPANY

p.o. Box 1220, SCSANTON, PA. 18501 PH. (7'l?l 587-tr91
P|-ANT LOCATION: INTERSTATE 81, WAVERLY EXIT 59

MATERIAL CERTIFICAT

S I B C O - ! E I I  E T G L A l D
E I  !E EAI1 UA

oEHTIFICATE DnTE: 9 /03/95

OUANrlw:  PER PACEIIG [Ot  E

OLDTO:  EoC GAsEs (A IRCo)
L I5LE TL

;USTOMER PURCHASE OROEN NO.: 42 T OO

;ANOVIK OROEa NO.; 9 OE 16

vORK oHD€R / LOT No.: *.9 6 ? I 19

SHIP TO:

A I I S  A - 5 . 9

STAI ILESS STEEL TTELDI IE  IT IBE  T IPE EB 308L .

F i t t E r  t { e t a I  A a a t  7 3  i !  .  3

c  s i

'  013 '  43o

t t u P

1 .  ??0  .020

D I A r 1 E T E R : 3 / 3 2 -

S  C c  t i

. 013  19 .88  9 .98

Ee at

s43?854

llo

, 2 5 0

cb l rb

. 0 1 0

T i

. 005

C u

. 1 5 0

Ta Cblllb+ Ta ll

. 0 5 5

l le Eat.r ia l  has !ot  conr ia col tact  r i th ncrcury or t r t rcur l -coatainiag coFPouldB'

, . lgter ia l  lot  toucLod by baad aft l r  f i la l  prod' ibt ion Procoss claaaiag. "

I tat . r ia l  hag beel t ralufacturrd in accordalcr r i th Sardeir  str . l  corPal l  gual t t t  l {aEua!

Revisioa 10 datad 0ctobrr- i ,  rsgs. Qual i ty eystan aggrovod to Isg- 9002,/r i l  sI  / lsgc

Q9002-1994.

Bs rg t  E .  B . rg ,

15 (56113)  (10 )

t t  isoetor.  Qual i ty and l t ta l lusgl

.Fry.ffi BOC GASES
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" l la t . r ia I  
aot  touchcd by baad af ter  f iaa l  pro iuct - io l  Process c laa! i lg . ' '

t latcrial has bect :aaufactured .ia accordalce uit! San'avif Sieel Coqraay Qualiiy lhaual

Revis ios 10 datod 0ctobcr  1,  1995.  Qual i ty  eysteI  
.a lp iov 'ed 

to IS0-9002/ I [S I / I5QC

Q9002-1994.

9 2 S 9 9

EB 3OgL .

.01  3

Ito

.250
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. 4 3 0

. cblnb

.o id

U!

7.724

P

T i

. ooi

c

. 0 1 3

4  C n

1 9 . 8 8

cblnb+Td

I i

a q a

tl

.055

E c u g t  l .  l e r g ,
D a a i o f  D a n i a u  i  ,

D i  ! tc toE,  Qual i tY and t la ta l lu tgY

l u a l i t y  E n g  i a e e r
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so LD ro: ?ndaFG:S -$.ys-/Ea2 S

d'rsroMER puRcHAsE oRoER N o.,7AAS R/77//0/6c.O

SANDVIK ORDEF NO.:

WOFK ORDER / LOT NO.:

SANDVIK STEEL COMPANY
p,o. Box 1220. SC8ANTON, pA 18501 pH. (717) 537,.519,1

PLANT LOCATION: TNTERSTATE B.l, WAVERLY EXtT s9

SHIP TO:

MATERIAL CERTIFICA

AIBCO- fE l I  E ITGLAI {D
H  I X G H A N  T A

CEFTfFICATE DATE: 3 / ZO /97

ouANrrY: I 80 tA S.

A I I S  A - 5 . 9

S T . A I T L E S S  S T E E L " I J E L D I T C  E I B E  T T P E  E R  3 O 8 L

F i l l € r  l t € t a l  A D a l y s  i  s  ,  Z

D I A I I E I E R :  1 / 1 6 '

Cr

4 V . V 4

Cb./l lb +Ta tl

. 0 3 0

f i

loat

s?11375 .007

,b

.010

< i

.400

cb./nb

lt!

1 . 8 0 0

D

. 0 1 { .072

C u

. 0 3 0

Ic i th  l l .  Io t t lo ,  l laraEer,  Qual i ty  E lb t .a l lurgy
C e k s t e  l r e l l a a ,  S r .  Q u a l i t y  E n g i l r e r

A A  I  '

,=V*+&-$r^ *^/-a------ ._t 5 ( 6 6 1 1 9 ) ( 1 0 )

Tho mtor iel  has lot  coae ia col tact  ui th torcury o.r  nrrcur l -coutaiaiug conpouads.
' i " t latrr iaf  

aot ' touchcd by haad i f tcr  f iaal  groduct io!  proccss clcal iaE.. .

! !a!er i  aI  has locn ulufactured ia accordaace r i t i r  Saadvik Stoel  Cotpauy Qual i ty l taaual
nfv ' � is ioE 10 datod 0ctober 1,  1995. lual i ty systcu aplroved to rso- iooiAns t t r lqc
Q90o2-1594.

.J''BOCGASES

f,3?

90 FESEAFCH FOAD
HING}IAM. MA@43



SANDVIK STEEL COMPANY
p.o. BOX 1220, SCRANTON, PA. 18501 PH. (7171 587-5191

PI-ANT LOCATTON: INTERSTATE 81. WAvEf,LY EX]T 5s

SOLDTO:  8OC EASES (A IRCO)

L I S L E  I L

CUSTOMEF PURCHASE OROEH NO': 42100

SANDVIK OROEF NO,: gOBlS

SHIP TO: A IRCO- !E IT  E IGLAID
E tlEEAIT }TA

CEFTIFICATE DATE 9 /03 /96

OUANTITY: PER PACEttc [O? E

TAG:9 6  ?  8 1 9WOFK OROER / LOT NO.:

,  Eeat
s7t63/o

A l t s  A - 5 . 9
:

sTEl!-Lts-s'SiE-EL rELDtrE lrrBE rrPE=€F3osL ':- -

F i l l e r  t l e t a l  A n a l 7 s i 3 ,  z

c  s i

. 0 1 3  . 4 3 0

, 2 5 0

B e a g t  t r .  B o r g ,

1 5 ( 6 5 1 1 9 ) ( 1 0 )

D  i r e c t o r ,  q u E l  i t I  a [ d  1 L t e l l u r E ] '

C u Cb/ l lb .Ta

,,frBOC GASES
90 HESEARCH ROAD

O I  AI{E:  ER:

s :  cr

.013 19. .88

t  /32'  .

x i

9 . 9 8

. 0 5 5

cbl l l  b

T1[

1 .  ? 2 0

?

.020

T i

. 005i r

I Thi t rater ia l  bas lot  cono ia col tact  r i t !  mrcury or t r ' rcu8) ' -coataioiag conpouuds'

, ' t tatcr ie l  aot touchad by baad afLer f iBal  product ioo gaactss cleani-ug. ' '

! { a ! c r i a l b a g b e e a E a B u r a c t u r ' d l a a c c o r d E q c a u i t h s a l d v i l s t o e l C o n p a l T . g u a l i t y t l a [ u a l
I rv ieioa 10 dated Octobei- i ,  rgss. Qual i ty systsn approved to I  s0-9002 / l l l  sI  / lsOc

99002-1994.

fuas-= sFE/as

C_ 
70a/ay77y/ o/sad

4/

HINGHAM, MA 02043



MATERIAL CERTIFICAT

SANDVIK STEEL COMPANY
p.o. Box 1220, SCRANTON. PA. 18501 PH. {717) 587'5191

PI-ANT LOCATION: TNTEFSTATE 81' WAVERLY EXITF9

SHIP  TO;  A IRc0- t rE IJ  E I {GLAID
H I I IEIIAI l  NA

CERTIFICATE OATE: 4/ ZL /97

oUANrlrY: PER PACKIi lC i l0TE

SOLD TO: E O C  G A S E S  ( A I R C O )
I  r c t  E  T l

CUSTOME3 PUHSHASE OFOEF NO.: 456 8Z

SANOVIK OROEA NO.:

WORK ORDEN / LOT NO.:

1260?

97  A457

A U S  A -  5  . 9

S , T A I f , L E 5 5  S T E E L  I J E L O I T I E  I . ' I B E  T Y P E  E B  3 O 8 L

F i I l e r  t l e t a l  A n a l Y s i s .  Z

I.l[ P

1 .800 .  o15

0  I  A l { E  T E B :  3  / 3  2  -

S  C f  l l i

. 0 1 s  1 9 . 9 5  9 . 6 3

E e a t  c  s i

s?12e?6  -4oLB .013  '  440

l1o Cblt{ b Ta

. 0 ? 0

f i  Cu Cbl l lbrTa l l

.  o o 2  . 0 6 0  . 0 3 0  . 0 3 5,1_?{_1-)
/1(K"e tss  S3sT*^s

,
8n aoo /9Rh7{/O'foo
Y..- --+

SLlpfeP 4' $' rz ot?€Rn?as7a A'o/
T h q n a t e r i a l h a s ! o t c o n e i a c o [ t a c t H i t h E e s c u r y o r B € r c u r | . c o l t a i r i a g c o n g o u a d s .

" i l e t a r i a l  r o t  t o u c h . d  b y  h a B d  E f t € r  f i l a l  P r o d u c t i o !  P r o c e s s  c l e a n i a E " '

H e t s r i a l h a s b s e ! n a l u f a c t u r € d i u a c c o r d a a c e g i t b s a l d v i k s l g e l c o n P a l y g u a l i t y l ' a B u a l
Rovis iou 10 datad o" iou" .  1 .  1995,  Qual i ty  systen appro ' red to I50-9002/r i l  s  I  / lsqc

99002-1994.

.uttBoc GASES
( e i t h  t { .  E o t t l e ,  l l a B a g e r ,  Q u a t i t y  E  U e t a l l u r g y

C e l , e s t e  B r e l ' a a n ,  S r .  Q u a l  i l y  E a g i a e a r
90 HESEARCH ROAD

c--'
HINGHAM, MA 02043n / )  +  n  /

- -et _u-tak - - Qwrnaa - { a I1 5  (  6 6 1 1 9  )  (  1 0 )

o@)



,.- MATERIAL CERTIFICA

'  - : B O C  G A S E S  ( A T B C O )  - 't --iiirE:,11.;'.=. .-:' -,L.f,:,

AI. IS 4.5 .  9

.  S T A I T L E S S  S T E E L  T ; L D I [ E  T I I B E  T Y P E  E B  3 O S L
' :

. : - ,  F i I l e r  l l e t a l  A t r e l t s i s '  z' '.'1 '.,i,'|'.:' . ..
.',i; Eoat- j: c si I'f! ? s

- ,  : . .  . :  .  .  t . l - :  i . :  .
: . :

.  
'  

SHIPTO:  j  PBocEss sYsTEi ls  t fTL

D I A I 1 E T E B :  . 0 3 5 '

.400

Cbl l lb Ta Tr

1 . 8 0 0  . 0 1 4  . 0 1 2

Cr ll i

2 0 . 0 2  9 . 8 5

Cbl i lb+fa f l

- --03O,.--- . -455--

C u

or nercur l t -co l ta  i  !  i  !g  cot lgounds.

.j-. f e ith l{. Sottle, Ilaaager, Quality A [etallurgt C/t'

:i?..;

CUSTOMEH ORIGINAL



trFR ?3 ' .A? 1I : 56;11 NORTHEFST AIRGFS

llcolbc
A Paltnrrrhlo ot Alcoa weB wn CompJ'ry' lnc.
rnd Ajumlftlm tachnology Colpotrtlon

CERTIFIED

P . l

. i"','lt,!iil'1T:::'
I rt TrEva€! C:tY, Ml 4€680 usa

t /k  (810t4 l -11 l l  Phonc
(616) B4l'S154 F6r

, dclGceFrva€c'ccm E-nsll

0 r / r 3 / 9 1

MATE�TAI- REFORT

T I C  R o d  E c rR 5 1 8 3

P , 0 , +  -  9 3 1 1 8

C h e m i  c a  I  C o m p o s i t i o n  l i m i t s'  
Element .  i l ini i lum 96 lr l4+1+94--5
i l  o ' 4 0
F e  o  '  4 0
. . ! '  0 .  1 0

l t n  0 . 5 0  l ' 0
M g  4 . 3  5 . 2
C r  0 ' 0 5  0 ' 2 5
Z ' : '  0 ' 2 5

0 ' 1 5
t se  o  '  ooog
O t n e r  E a c h  0 , 0 5
O r h e r  T o t a l  0 . 1 5
A l u m i . n u m  R e r n a i n d e r

A I c o T e c  W i r e  C o m p a n y  h e r e b y  c e f t i f i e s  t h a . t  t h e  m a ! e r i a l  c o v e r e d  b y  t h i s
r e p o f t  h a s  b e g n  i n s p e c t e d  l n  a c c o r d a n c c  w i t h  a n d  b e e n  f o u n d  t o  m e e t  t i r e

a p p t i c a b ) e  r e q u i r e m e n t s . o f  s p e c i f i c a t i o n  A y ' s  A 5 . 1 0 - 9 2  a n d  8 n ! '  o r d e r
re , iu r ' rement  s  I ' i s  t€d  be  f  o rv .

-t
. \ l  I  P a c k a g i n g  r n a r e r f  a l s  a r e  i n

A d d  i t  i o r a I  o I � C e :  R e q u i r e n : e n t s :

363423

/'.)w
1 ' r a

l

compl  iance w i !h  co l ' iEc l e g i s . l a t i o n
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Attachment

LIGO COMPONENT CLEANING DATASHEET

il,1 I*(#n *4f

Project V59049

Component

b#a^
B.t -  f&cL
. .  r -  f

yLI {-62t:."-.. tzt D7---r-

Serial Number

Tif  ta

SPECIFICATION FOR CLEANINE.?ROCEDURE

SPECIFICATION
HumblrA 

vo49-2-o I5

Wash Cycle: tV\ c-i *.' .r \

Flowrates: 3O (iF.- Max- Temp.: t-/6u Duration: 5 hrs

Operator: B -,t .e .,/ G: I :
/

Date: 5-:-z-et  7

Comments:

Component(s) Inspected By:

Quality Assurance:

Comments:

Date: 5-3o-Q7
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'l-itle: 
COMPONENT RGA TEST PROCEDURE : j

TITLE IEST ARTICLE P.{L{]VIETERS PU]\,IPDO\!T LOG
DATE: 6 q't
TIITTE:
TEST l-D.: e.g. WBSCI_I du[A^1 I

PSI TEST ENGINEER: € Dffist-4
QUAIITY ASSUR{NCE: <J

PHI'SI C.4,L DIMENSI O.\S

a-4<J TaeD

-l leok

S.S. SURF.{CE AR.E.A. ft- cm-
VITON LINLAL LENGTH inches
VOLUME ft' lirers

PU}{PDOWN TIME rl(E>5 u K5

4/ t  j / q /5 h;:nin 1 ,oq  to -7 Torr

t 7 { o hr:min r*t@ l- *zt tb- Tor:

a<9) hr:min / ,?xro- '? Tor:

tl o S c n hr:min 4,o x to 
'4 Torr

l 3 3 0 hr:min 2 .  o  *  ( o ' ' Torr

2loo hr:min l , o  x tO-5 Torr

L  l r 5 I t 6r../ hr:min tf.4 r t b'6 Torr

e /rt b57) hr:min ? .o  x  ( o -6 Torr

/./tL :OD hr:nrin 2,7 {  /0-b Torr

t {oo hr:min 7.7 x  [o-6 Torr

[ , I7 7oo hr:min 7-z  x  rD '6 Ion

t.t2o hr:min 9.'l x /o-' .Torr

iqlc hr:min l .  f ,  "  1P'1 Torr

b IIE '/6<: hr:min I.E , i D'6 Torr

Lf nt-.\ hr:min ( , 2  ,  ' 1 - i Torr

l t  0 0 hr:min 4.{ v 't-'t- Torr
hr:min 4,2  ,  , t l1 Torr
hr:min ) ' €  x  r 4 ' a Torr
hr:min Ton

du [1t't^,r1l'lfD fvrb. k,!lf) J,..

SPECIFICATION
NumDer: V04 9-2- i 27 Rev. i
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Tltle: COMPONENT RGA TEST PROCEDURE

51 6,1t46 rc W,)/o) @.flew (,aZ) foA 51 hrt.

tl', loo 5r4nr (-lAl powr,t^

fi;;l IIRN of? peo.nueQ At'L ZDNLS t*rcsr #fqPZ (se-)
' Acczorts w61LE Q'f" Q+frt

TITLE BAKE OUT TEMPERiTURE LOG

B.{hEOUT LOG / DATE

SPECIFICATION
Numoei V049-2-127

A
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l
Title: COMPONENT RGA TEST PROCEDURE

TITLE RGA ION SOURCE SE]-NNGS SHEET
DATE:
TIME:
TEST I.D.: e.g. WBSCl_l lntlh/4 4 -
PSI TEST ENGINEER:
QUAIITY ASSURANCE:

IRGA\UMBER I
IRGASENSORHEADSERLAL# QMS I  I
I RCA ELECTRONICS LNIT SERL L # QME I I
L -  

- - - - - - - -  - - -  - -  -  I

re
Channel O ENABLE

ffi ffi RF-Polariq, inr.e:se
lryp. cH-rRoN | |  .  I  | Is.vo'*-e.s iv1-
I SEI',I voh. << >> | | Ofiser ON I I IonRef t38

I Mode SCAN-N I Filament # |

lri.st I Is-s"t I
lw idrh I

-
l)Peeo I 

rs-Emrssion 
Il r l

t ^ t - l
I Kesolunon I Emlss [fiL+l I
| . l::r. , ';; - | Protect [A] 3.5 |

-
lFil.Prot. Thresh. I
| lmbar] |
l i : , ' : - , .  .  -  '  

I
I  i : i  i  :r i ' , r  , . :  I

SPECIFICATION
Number: V049-2-i27

A
Rev '1

Prrra 11 ^f



Title: COMPONENT RGA TEST PROCEDURE

Amplifier

uutru l :  user orscrelron
Dl SPL.A,Y: Lr'ser discretion

. |  1700

RGA SCAN P.4R{\,1ETER. FILE SETTNGS

QUALITY ASSURANCE:
RGA NUMBER:
RGA SENSOR HE.{D SERIAL #
RGd ELECTRONICS UNIT SERIAL # Q

PARA,METER FILE: LIGO20O.SAP PARAMETER FILE: LIGO200.SBP

Load-Ch:00 cH-0
Sure ENABLE

CH-TRON
Mass Mode SCAN-F
First Mcs 0.00

width - 200
Resoiution 25

Amp. Mode AUTO
Amp. Range
Range-L
Pause - Cal. 1 .0
Oft'set ON

SPECIFICATION
Number: V049-2-127

A
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Title: COMPONENT RGA TEST PROCEDURE

OUTGASSING R3TES

RG.{ SENSOR HE.{D
RG.+, ELECTRONICS UNIT S

Gas load
sensidvity

Q

Torr-L/s

Z  , / @  A  ' ( e

7 , 8 8 - 7

SPECIFICATION
Number: V049-2-i27

A
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Title: COMPONENT RGA TEST PROCEDURE

OUTGASSING RAIES REPORT SHEET

QUALITY ASSUR{NCE:

RGA ELECTRONICS UNIT SERIAL # QME

Gas load I a
sensitiviry I
Ton-Us-A I Ton-L/s

SPECIFICATION
NumDer V049-2-127

A
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Selup Fint library

e-os-IIj9II9IlEl
5

180  200
Mass [amul

E-I0

5

E-l1

5

I



E-07 ,lon 
cutt"nt

i

5

E-08
5

E-0s
5

E-l0
5

E-l I
5

E-l2
180  200

Mass [amo]



Saved Values ( utham4 l.sac )

Display Selup Function Special lnfo

lon Current

lso 200
[amul

60 80



r Sar,.ed Values { urham4

Eile Display Selup Fgnction Special lnfo

E-07 ,lon 
cuttTt Cyc le :  2

80  100



E-0? ,lon 
cuttlnt [Al

E-08

E-09

E-l0

E-ll

E- I2

tr-l 3
60  80  100  120 1 4 0 tE0 180 200

[amul



SCAN BARGRAPH CYCLES: wham4 1.sbc
cyd't-- 

- 
altaisf 12:33:14 PM:89 ftc: 3.122776E{8lAl- 

mte IntensitvfAl m/e IntensitvlAl m/e'- 
t.e+ i.e8z6o7e+a 2.91 2.998119E-11 3.88
o.er o.esei sze-t a 1 1 .88 1.964547E-11 12.88
t s.8e 8.690597E-11 14.91 3.512730E-11 15.88
r s.aa 1 .321 889E-1 o 17 .91 4.720902E-10 1 8'91
19.94 3.318087E-11 21.91 2.444424E-12 23.91
zq.8a 5.434288E-12 25.94 2.203396E-11 26.94
2t.gi s.6azizoe40 i 28.97 2.909581E-11 29-97
so.gq 3.558795E{ 2 31.94 1.240628E-11 32-88
33.97 1.30$92E-12 34.94 2.252435E-12 35'97
36.94 3.793052E-12 37.97 6.204485E 12 39'00
i39.% 5.886398E-11' 41.03 2.24?932E-11 42-03
?i.os 8.63394sE-12 4.oo 1.23s794E-10 4s.00
46.00 i.lsteste-tz 6.94 1.646643E-12 47.97
48.% 6.951844E-13 50.06 2.450756E-12 51.06
52.06 l.AtAZeZe-tZ 53.06 2.166459E-12 54.06
ss.is 4.594111E-12 56.13 2.822405E-12 57.13
58.09 1.069567E-12 s9.22 7.167953E-13 60.16
64.00 7.288634E-13 64.56 2.862964E-12 66.13
6i.i0 z.Bo45$E-12 68.13 1.e55401E-12 69.16
1o:s T.oggezze-tz 71.19 6.126317E-13 73.16
zajg 4.439213E-13 77.19 1.300300E-'�12 78.25
79.21 1.184698E-12 80.22 4.280279E-13 81.34
e2.47 5.632071E-13 85.25 5.124035E-13 91.34
ei.sq 4.527487E-13 93.34 4.175356E-13 95.50
49.44 q.iiatge-te 100.41 5.268537E-13 1as.47
us.se s,oestsze-tzi 130.56 1.083139E-12 131.56
i l i .se a.sooeooe-tz ' t34.56 1.885905E12 136.63

lntensitvlAl
4.722673E-12
6.1463258-12
4.979133E-11
6.000663E-11
2.218915E-12
3.333534E-11
5.479211E-'12
1.207663E-12
7.430567E-12
1 .805813E-1 1
9.69s667E-12
3.459618E-12
1.231407E-12
2.503035E-12
1.635926E-12
1.613705E-12
5.816991 E-1 3
4.1U361E-12
2.954090E-12
4j6il27E-13
2.O11516E-12
6.810744E-13
1.077446E-12
4.452394E-13
4.156108E-13
3.804069E-12
1.654390E-12



SCAN BARGRAPH CYCLES: wham4 1.sbc
CYC: | 6t18197 11:14:42AM:61 TIC: 1.401880E€8[A]

m/e lntensiryfAl m/e IntensitvlAl m/e
1.06 5.922441E-10 1.94 9.040678E-09 3.94
5.88 1 .129431E-12 6.94 5.365084E-13 7 .81
9.28 7.504794e-B 11.88 1.218787e40 12 91
13.91 9.668957E-1 1 14.91 1 .562718E-10 15.91
16.91 3.717487E-10 17 .91 1 .203551 E-09 18.88
19.91 9.183115E-1 I 21.97 9.376273E-12 23.88
24.94 2.156730E-11 25.94 8.237413E-11 26.97
27.94 6.307423E-10r 28.97 9.298969E-11 29.97
30.97 1.325728E-11 31.97 1.579331E-l 1 32.94
34.00 2.961974E-12 34.94 6.018909E-12 35.97
36.97 1.572123E-11 38.00 2.247193E-11 39.03
4o.oo 1.828011E-1.1 41.03 7.849554E-11 42.06
43.06 4.2113A4E-11 44.00 4.008739E-10 45.03
46.06 3.120942E-12 46.97 6.444774E-12 48.00
49.09 2.322098E-12 49.97 7.503738E-12 51.03
52.06 4.802487E-12 53.09 7.278125E-12 54.13
55.13 1.687903E-11 56.13 9.869831E-12 57.13
58.16 2.719730E-12 59.09 1.754335E-12 60.13
61 .05 1 .084527E-12 62. 1 3 1 .371253E-12 63.09
64.09 3.972800E-12 65.19 3.474119E-12 66.16
67.22 6.429242E-12 68.19 2.861276E 12 69.22
70.19 3.760060E-12 71.25 2.206770e-12 72.U
73.19 8.661795E-13 74.19 1.116960E-12 75.13
76.25 9.097356E-13 77.25 4.256452E-12 78.25
79.28 3.550444e-12 80.25 1.210249E-12 81.28
82.28 1.459718E-12 83.31 1.329860E-12 84.31
85.25 1.279178E-12 86.41 4.612728E-13 87.38
89.25 4.730791E-13 9'�1.34 2.832316E-12 92.34
93.44 9.273862E-13 94.44 8.181225E-13 35.41
96.41 7.925537E-13 97.50 8.123025E-13 98.44
99.50 7.104355E-13 100.47 1.050432E-12 103.53
104.50 4.574180E-13 105.44 9.570267E-13 106.50
107.56 5.528724E-13 108.56 4.541751E-13 109.56
1 10.69 4.317800E-13 1 15.59 5.258559E-13 1 17.63
119.59 4.090225E-13 122.56 3.623598E-13

lntensiWlAl
4.046019E-12
1.490270E-12
3.213296E-11
2.094188E10
18.€j9e4,1E40
8.993533E-12
.r2.6n9E44'
1.742366E-11
2.267937E-12
2.271172E-11
6.901694E-1 1 '
3.598729E-1 1,
9.417031E-12
4.231819E-12
8.403165E-12
5.742001E-12
6.993516E-12
1.517065E-12
2.296672E-12
3.849249E-12
7.867996E-12
7.773337E-13
7.185673E-13
4.967088E-12
2.445473E-12
1.338314E-12
3.991202E-13
9.897202E-13
1.056249E-12
6.012AfiE-13
4.870480E-13
5.340317E-13
5.209210E-13
4.159567E-13



TiUe: COMPONENT RGA TEST PROCEDURE ; a

PAGE: TESTI.D. FILETIAME: )OOCOOCCLSAC

BARGR3PHDATAFILENAME WHITU 1-1,5 bC

ANAIOG SCAN DATA FILE NAME W /i 4/'4 4 _ I,S A E

OTHERDATA FILES

PRiNTOUTOF

i. LASTA}IATOG SCAI{ BEFORE CALIBRATION

2. A].IALOG SCAN WITH CALIBRATED LEAK OPEN

3. BARGMPH PLOT

RGA COMPUTER DATA FILE LOG

1,4 4- l

SPECIFICATION
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Process Systems lnternatlonal, Inc.
DISCREPANCY REPORT

JO3 ruvB:i

tou?3 ro

r-l ^ ,-.
l-J-\l2r!)

RET'AN KS

D I S C R E P A N C I E S
( Lt3T cri^i^crEirsTtcs. 3p!ctrtcl t tors IND ASTUAL )

v6L't-4_3__

-3cteJ

DISPOSITION - - .

OA S 4AP -f'Haar*t T4Z tt,,. r
fru/244a7 Rrps,r' a ESrAul -

Vt'{4J .{?4t 'aqd 
nCL a/*sil T,

orsFost TtoN.coNcURRENCE

< R . E c T t v E  A c ? r o . \ r - - -

- Qtvt{L'
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llA'Nfr/RrrNrclK !\'n VllL,lxre
NONCONFOHMANCE REPORT

- FORM OA 12.r  FEV. 6 (07

l o r

iimim;I  r  ^  ^  -  
" ^ -

t?+oo%.4 | r. 5. t. I sge oog I z
; ,, , i=ra;m

..s(
I cooe,specrclrpu, E esl,re secnot lrr O snrery nerlre@

oescnrpnon

[Tru I aEourREMENr

t, t ly.tr:.r K"-p.uf _!,!oq'F/A,. max. j lp"^p.up c ilo/lc f,._Sto,tc 42(
l lt *p.D,-. a too"F/h.. *"x. I@ g4a

-| | W.'o',Dn 8125"/t' {,no 5oo'lo 37
l l

t l

REIVIAFKS:

RCUING SHEET IOENTIFIEO WITH NCR NO. ANO OATE OF |SSUE: By nar.F. -

*r'r*o**"r@ "^*,;;, . r,

NONCONFOHMANCE REPORT

DESCFtpTtO 

 

OF NONCOT{FoRtf^ cE

FORM OA 12.r FEV. 6 (07/30/96)

REIitAFKS:

NUR NUMEER

* ' .  1 0 3 8
peoe I or I
SKETCH ATTACH€DO

?+ootl,4 P. S. I.
I'UFCFI,ASE Qfl OEB NUMEEFI

556 Oog
UUANITIY

2_
. PASTDESCRIPTDN

H. A. n. H"ia Assy .
OOCUI,IENT NUMBER ANO REVISION-

A Vo41-  2 -  O46 k -  d
SERlcLNUMBER

&.1s ( 6
COoe,SPeCrrCrrrOu: E esa,rdiicn

ITEM SEOUIREMENT NONCONFOHMANCE

Heq+Trca+ P"-p-up e rcO'F/A,. mox. ; R"ry'up c lto/hc f,.^S to't 620'F
l.-p Xo,,,n Q tOO"F/hc nax. R"4-Dq e t rc ' /h , . t ; ,  XsI*ZOF

&tp. X n 8 I 25"/t. {,,, ridij#

E R1tJE8"o" ot ifJ,Efl'iho" tr currrNc tr FoRMNG

TECHNICAL JUSTIFICATIOM)ESCRIPTION OF DISPOs|NO

SuldJ t! f..tl 6' r*ct, f4,4 /a1 , drs z-r u
u i lhn J ispos i l , i r t .

TECHNICAL JUST]FICATION:

B/ DATE:

DISPOSMON:

OATE:
DISPOSITON OF NOtJcONFORIt'ANCE:

E AEFii"'A'ui'o^* E H?5i"";"
CONOITIONAL RELEASE:CR ''.Io. -

ffx88l$+voo.o o,tPosrloN;
tr NOT ACCEPTEO iFflIffiH#diFFg$FEEETil$

APPBOVEOSY OATE
Mrnvv^LL,|- utiFv)t I luN:
VP€NGINEERING
OA L,lANAGeR
ANI

DATE.
DATE
DAIE

VEIIIFICA I lL)NOF OISPOSTTION:
ACCEPTED gY
3A lIANAGER
ANI

OATE
OATE
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