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APPLICABLE DRAWI�TGS

V0494454 HAM Flange/Annulus Tubing Assembly

VU94-128 FLAM Shell Veldment Assembly

VC/:94402 Horizontal Accesss Module Chamber Assemblv

V0494-031 60-1/2 l.D. Flange Detail (Grooved)

V0494-032 60-I/2 1.D. Flange Deeil (Flat Face )

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

V049.4-027 60-I/2 l.D. Flange Face (Derail )

V04944A4 60'End Cover

VW94-052 HAM Chamber Support Saddle

VU94453 6A-I/2" I.D. Expansion Joint

VU94-127 84-1./4" Access Cover

V049-+-040 HAM Tie Rod Assembly
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v049-2-072

vM9-2-071

Y049-2-074

v049-2-046

v049-2-078

Welding GTAW (PwiID P8-P8

Welding PAW (PwHl) P8-PS

General Repair Proccdure

Thermal Stress Relief

Ham Chamber Fabrication
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20 Walkup Drive, Westborough, MA 01581

cALrFoRMArNsrrrurEoFrEcHNolocy r'/ LIGO pnOfgCf

MASSACHUSETTS INSTITUTE OF TECHNOLOGY

CUSTOMER:

DATE:

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

tr/18197

CONTRACT ORDERNUMBER:

PSI JOB NUMBER:

PC 175730

v59049

DRAWINGNUMBER(S):

TAGNUMBER:

v049 4128

WHAM 5

SERIALNUMBER:

ITEM:

0'7

Refer to attached Material Tracer Record

APPLICABLE SPECIFICATION(S): sA-240 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

Gene Senecal
Quality Assurance Engineer

FItMLIGO\CORRESPO\SENECALiCOC-FORM

available for examination.

t - t t47



Material Tracer Record

Part Number WHAM 5 SAI 07 Page 2

{

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

5 z EA v049M306 3 FLANGE SST3O4L COFC CONFLAT
NON-ROTATABLE 4-1 12 OD BLANK

C o f C

1 0 2 EA v049M760 3 GASKET OFHC COP COFC 4-112 OD
CONFLAT FLANGE (PKG QTY 1O)
PER SPEC V049-2-037fi4

C o f C

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

C o f C

14 1 EA v0494142P23FLANGE 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 f C

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

C o f C

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 fC

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 o f C

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

C o f C

22 I EA 2025523 GASKET COP OFHC COFC
CONFLAT.l2 OD FLANGE

C o f C

23 1 0EA 202671 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
LG

C o fC



Part Number WIIAM 5

Material Tracer Record

SAI 07

27 500EA v049M777 BOLT SST 18-8 HEX HD 5/16 -18X2-
1t2LG.

C  o fC

28 z 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 f C

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

C ofC

? { 1 EA v049M023 O'RING VITON A5OO BAKED .275
NOM X 191-1/4 LG VULCANIZED

C o fC

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

C o fC

a? 140EA 2026783 BOLT STL SA193 87 COFC HEX HD
7/8-9 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 o f C

2 E 280EA 2025813 WASHER STL ASTM F436 COFC 1-
3/4 0DX15/16 tDXl/4 THK
ELECTROLESS NICKEL PLATED

C o fC

oo 156EA v049M783 NUT SILICON BRZ HEX 3/8 -16 C  o fC

37 72EA v049M786 WASHER SST 18-8 FLAT 3/8 C o f C

38 530EA v049M782 NUT SILICON BRZ HEX 5/16 -18 C  o fC
39 EA v049M785 WASHER SST 1B-8 FLAT 5/16 C  o fC

40 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  o fC

5 1 EA 202671 3 GASKET COP OFHC COFC
CONFLAT 1O OD FLANGE

C o fC

6 24 EA v049M777 BOLT SST 18-8 HEX HD 5/16 -18X2-
1t2LG.

C  o fC

96:REB:V049-PL-201



Material Tracer Record

PartNumber WHAM 5 S,tf 07 Page 4

\ * '

7 24EA vo49M782 NUT SILICON BRZ HEX 5/16 -18 C o f C

8 A A EA v049M785 WASHER SST 18-8 FLAT 5/16 C o f C

1 20FT v049M4521 TUBE 4269 3O4L CMTR 1-1I2OD X
.065 WT PER SPEC VO49-2-037ft4

C ofC

z A EA v049M551 3 TEE SST304L CofC BTWLD 1-
1/20DX.065 WT PER SPEC C049-2-
rt'a'f lT rl

C o f C

? 1 EA v049M502 3 ELBOW SST3O4L gODEG 1-1I2ODX
.O65WT BTWLD COFC PER SPEC
v049-2-037IT4

C o fC

4 EA v049M602 3 REDUCER SST3O4L COFC CONC
BTWLD 1.112 ODX 3/4 ODX.O65 WT
PER SPEC V049-2-037fi4

C o fC

5 EA v049M505 3 ELBOW SST3O4L gODEG 3/4ODX.O35
Wf BTWLD COFC PER SPEC VO49-2-
037n4

C o f C

o FT v049M454't TUBE 4269 3O4L CMTR 3/4 OD X
.065 WT PER SPEC V049-2-037ff4

C o f C

o z EA v049Ms05 3 FLANGE SST3O4L COFC CONFLAT
NON-ROTATABLE 4-1 12 OD X 1.1/2 ID

C o f C

34 2 EA v0494021 84.1 14 I.D. FLANGE GROOVED
(HAM)

A 375
A 660

? E 1 EA v0494031 60-1/2 I,D. FLANGE GROOVED WITH
sLoTS (HAM)

A 899

JO I EA v0494032 60-1/2 I.D. FLANGE FLAT FACED
(HAM)

A 568

37 I EA v0494053 60.5 HAM METAL BELLOWS PER
SPEC V0492017

C  o fC

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

C o f C

39 1EA v0494040 HAM BELLOWS TIE-ROD ASSY C o fC

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

C ofC

96:REB:V049-PL-201



Material Tracer Record

Part Number WIIAM 5 SAI 07 Page 5

zlo 1EA v049M501 3 ELBOWSST3O4L gODEG 1 ODX.O65
WT BTWLD COFC PER SPEC VO49-2-
037tT4

C  o fC

47 0.5FT v049M45't 1 TUBE4269 3O4L CMTR 1 ODX.065
un PER SPEC V049-2-037/T4

C ofC

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

A 594
B 205

z I EA v049M1361 FLANGE SST F3O4L SA1B2 CMTR
FORGED BLANK ASME CODE 1992
EDITION THRU 1994 ADDENDA
MACHTNE TO 1-3l8 +.06 THK 92.25
+.06 0D X 83.75 -.06 tD FtNtSH
250/500 PER SPEC V0492040

B 235
A 664

J 5 EA v049M2201 FLANGE SST3O4L CMTR HALF
NIPPLE CONFLAT NON ROT. 1O OD
X 8 OD TUBE X 1I4WT 3-1/8 OVER
ALL HEIGHT .332 DIA 24 HOLES EQ.
SP.  ON A 9.128 DIA.  B.C.

C  o fC

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

C ofC

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  516

1 1 1 EA v0494128P11
14

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

4426

12 4 EA v049M322 3 FLANGE SST3O4L COFC HALF
NIPPLE CONFLAT NON ROT. 14 OD
X 12 ODTUBEX.l2OWI30 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

PartNumber WHAM 5 SAI 07

1 3 1 6FT v049M8761 BAR SST 3O4I3O4L SA24O 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
OVEMLL HEIGHT .390 DIA THRU 36
HOLES EQ.SP. ON A .I5.310 DIA B.C.

C  o fC

1 5 8 EA v049M311 FLANGE SST3O4L COFC HALF
NIPPLE CONFLAT NON ROT. 12 OD
X 1O OD TUBEX.I2OWT 5 OVEMLL
HEIGHT .332 DIA THRU 32 HOLES
EO. SP.  ON A 11.181 DtA B.C.

C o f C

?f, 2 EA v0494128P381LIFTING LUG/STIFFENER PER DWG
v0494128 DETATL 5

C  o fC

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

C o f C

48 0 EA v049M87014PLATE SST3O4/3041 SA24O CMTR
.500 x9 x12

C o fC

96:REBrv049-PL-201
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)LD TO: BOC trASES
LI  sLE  IL

'STOMER PURCHASE OROEFI NO.:

I'IDVIX OHDEF NO.: 9 2 9 9 9

A I S  A - 5 . 9

STAITLESS STEEL TELDItrE. gIST'II

F i l ! . e r  1 1 € t a ! ,  A B E I F g  i s  ,  Z

Taacs-n/r7l/ry€q
sHrP ro: fRAeSs -#S7Z UnS

D A r E : 1 0 / 0 4 / 9 6

( (o :L-8s,

Eear $ V32Oa

T i r .m te r ia l

"nBi., oo,.
Itat,er ial has
Bev is io l  10
99002-1994.

c

.01 3

tlo

.250

s i

.430

. c!/ttb

.010

P

.020

T i

.005

c

.  013

Cu

.150

l:!

7.720

Ta

t la ta l lurEy

Cr

19.  88

Cblllb+ Ta ll

corpouads.

:,:, 124."-j$Lq:$

n i  ! '

9 .98

,055



'.Er
rr.; -.r ;

i '. * SANDVIK STEEL COMPANY 
' !W

ffig 
p.o. Box'1220. SCRANTON, pA. 18s01 pH. (717' sSi-5191 ",'- 

_.-Es PLANT LocAnoN: |NJEFSTATE 8r, WAVERLY Exrr 59 , .:

76o6s-R/z?r/4 /&a

i?:.:r;:r 
(ArRco). sarerc: fupdfss gZS-T-emSn Tn.

rOMER PUFCHASE OROER NO.:

)VIK OROER NO.:

rK OFOER / LOT NO.;

CERIIFICATE Oare, ffi

/ 8ioL8-162 49 OUANTITY:

TAG:

A l t s  A - 5 . 9
tE6li '. 

...r..! .+;,: -
J T A I N L E S S  ' S T E E L  

l r E L D I I t G  q I R E  T Y P E  E R  3 O S L

: i l . L e r  l t e t a I  A n a l y s i s .  Z

n  T A I { F f  F e .  l . / a r '

teat $jt{ l /Q{ c

Ito

s i

. 4 7 0

c b/lt b

lln

1 . 8 0 0

l a

P

. 0 1 4

l l

. 002

s

. 0 1 3

C u

20 .  00

cbl t lb+fa

.030

cor !9ouEds.

'?j,

ll :.:

. 0 5 3 : !

'b.€ nater iaI

' l tater 
ia l  lot

late r i al . h,as'ev i s  i  oa "  l b
t9oo2 -  r9i4.

o i th l f ,  Eott le.
elest .  Er€n!e!, ,

-.:+Ftiti-- -- - - .-.a..

NGI|AM, ilA02043

/;

has sot  coFs i !  coqtact  r i th  Eercury or  Eercury-co! ta i [ , lD,g
' 't'":t

touch€d by hand af ter  f i la l  pr  oduct  i  o i - ' ! ioc ess c ledi i -n-g. , .

been nalufactured. l t  accord,ance r i th Saudvik Stael  CoEpary guat i ty n" luat
dated october 1.  1995. Cuel i t f  eysten approved to t  SO-9002/ i f  SI/ lSQc

GASES
ROAD9o

HI

- Cr.&.
< ( 5 5 1 1 9 ) ( 1 0 ) {op----- ---

l{aaage r , Qualitlr i tlatallurgy
Sr.  lual  i ty Eng i  leor

w*



- - - .__*- .#:r_,y_- . ,

S N I :DVIK STEEL COIV 'ANY
p o BOv- r-?' SCRANTCII. PA. 18501 P 1711) 581'5191

PLANT .  . ' ' .  T ION:  INTFTISTATE 81.  W:  ERLY EXIT 59

MATERIAL CERTIFICATI

A I R C O - f l e l  E f a 6 L A l l 0
H I f l E I I A X  N A

_-E.? lF iaAr - -  a ! - .  7 , /  |  1 /97

J U A i I  T I T Y :  P E R  P A C K I I I G  I I O T E

-v!r 
itt]lt

SOLD TO: 8 0 c  G A S E S  ( ? l B c o . t

L  ! I L C  I L

CUSiOIIER P|JAC:JASE CFoEF \ci 4?9 I O

s  h rP  i .

sAr.iovrK oFloE3 No.:

WORK CFoE: . LO i NO.:

1 6 2  4 9

9 8 0 3 0 9

'.'?

AIJ s i' c -!

S T A  I  I L E S S  S T E g L  U E L O I I I C  U I R '  T  Y P E  E R  ? U g L

F r l .  l e r  l 1 e t a 1  A n a l t s r s ,  ; 6

0 I A t { E T E R : .  l / 1 6

s i

1,, , ' . '380

cblllb

t{!

1 ,800

Ta

Cr  l l i

20,06 9.84
: - .

Cb/[bfTa l l

. ;  1  ' . . -

- 'TLr nater ial  bas lot  coE
_..!Ji!,-a+:lf=r--'  ;  " i {akr ia l  lot  toucbtd- bY

l!  col tact  r i tb norcurYor aercur l t -contaiui lE

trs f  i la l  prod l i - l rocrr i 'c lcaaiag. 
"

cot lpouBds.
i- 

': 'a ::r!i i ri

I .

t lator ia l  has beea naaufactured l !  accordalco nl th

.r : . ; iovistos t0 -datrd 0stobrr 1,  1995'  Qual i ty aycten
. 09002-l99rt .  : '  ' :+: . .

' ; - , + . . .
'!. rJ'

5 _  
' i t

Ie i th l t .  Eott le,  l l8 laE€r,  Qual i ty I  l t ta l lutgy
Cc les t r  B r t ! !E ! ,  S r .  l ua l i t y  Eag iaco r

A  n n  A  I
- -W,XY Jh-w*n ts f---- - (/
1 5 ( 5 6 1 1 9 ) ( 1 0 )

Saadvit t  Stael  Coupany Qual i ty l lanual
rpprove.l to Iso- 4002 /lr sl/tsqc 

'

--".*.,,8lt.;il\. a-  - E
'.J

. j...)/

/€/css -9/s
' lao
7q)/o I /zzlo,soo

' -''! ,*- -'-

CUSTOMEB OBIGINAL
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MATERIAL CERTIFICAT+

f,LD TO:
SHIP TO:

;USTOMER PURCi{ASa OROER NO':

E O C  g A s E s  ( A I R C 0 )

L  I > L C  T 9

r 2 6 0 3

CERTTFICATE OATE;

6g1x11ry1 P E R

4 / 2 r / 9 7

P  A C K  I  I I 6  I { O T E

. iANDVIK OROER NO.;

iroRK OROEn i Lor No.:

A U S  A . 5

S I A I T L E S S  S T E E L ,  I J E L O I I { G  I ' I I R E

l . : - - - -  
:  L . r j  : " ;

F  i l  ! e r  n e L a !  A n a I l s  i s  '  2

s,eat S7)'L97b c si

.  013 '  440

T T P E  E R  3  O  g - 1 .
. . . r . . .  "  t -

x - P

n r  q
I .  O U U

l a

0 I  A M E  T E R :  3 / 3 2 . .

c r  N  i

1 9 . 9 6  9 . 6 3

C b l t t b ' T a  N

.  o 3 0  . 0 3 5
l{o cb/t{  b

n r  <

T h e  n a t e r  i a l  h a s  r r o t  c o m e  i n  c o B t a c t  t ' l i t h  n e r c u r f  o t  E e r c u r f - c o a l a i D ' i B g  c o n p o u D d s '

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

'  l l l te t  ia l  has be€[  Earufactutad iq  accordalce ! t  i - th  Sandvik  Steel  Conpaly qual i !y  na ' t rua ]

Rev is iou  10  da ted  o" t "o l ' - i ' - i9 i i '  qua l i tY  " l t i l t  "pp tou" r t  to  I  S0-  9002 / I l t s  I  / l sqc

09.002-1994.

'...'...tBOCGASES
90 FESEARCH HOAD
HINGHAM, MA O2O4i}

Fraou.o s/Sfer?s
/2o L& g8t ysa-

Ke i th  11 .  go t t t e ,  l l aEager '  Oua l i t f  A  e ta l l uEgy

i " i " " t . -  g . " o o . o ,  s r '  I t a l i t r  E U E i B e e r

r i l l  +  A  ^  / . ^
-_ttX.tall-- -q-w 4'.-L(f-- - - - (--
1 5 ( 6 5 1 1 9 ) ( 1 0 )

7b1a_R/771//d tsao
/



p.o. gox r.ezo. bca'qNToN, PA' lssdl - iH' oul 587'5191
.PI-ANT LOCAT!oN: TNTERSTATE 81. WAVERLY ExlT 59

( A I R C O ) Jn l r  I  u : AIRCO-TE! I
E I IESEU

PEB

ETGLATD
ltA

PACtrITE TOTE

;OLDTO: Boc cASEs
L ISLE IL

CUSTOMER,PUFCHASE OROEB NO.: DATE t o  / . o 4  / 9 6

SANOVIK ORDER NO.:

WOF.K OROER/ LOT NO.:

{ 1 2 8 9 9

i r l c  l - 5  O

STNITLES!  STEEL T IELDITE E IEE TTPE t / 8 '

Cr  n i

19 .88  9 .98

Cblf,b+Ta ll

: F i I l e r  l l e t a I  A a a l Y s l s ,  7
+

Eeat 9;luOgg c

- 0 1 3

lto

.250

< i

. 4 3 0

. c!/Rb

.0io

3 0 s LEB

€U!

7 .720

t

.020 .013

Cu
' .150

Thc rater ial has lot cono ia coltact t ith u.rcusl or nercurl-conta ia i ag coulroulde.

. ' t !ator ia l  lot  touchtd by .hard ef tor f i la l  Product io!  Proco6s cloauiag."

l l a l . c r i e lhasbac raaa ' . r f ac tu red iaacco rdaacou i r *hsaadv i t s tee l 'Cougaay .9 : : l l l l -F fg t l-  
lcvis iou 10 r tated october i ,  rggs. Qual i ty systern approved to lS0-9002/ l is l / rsqc

99002-199rt .  - - \ .
fte*s sY#ms
tAo LF5s 30gL /rs

Toot(t'Rrlzz+rats6.a

D ircctor,  Qual i  tY eld 1Lta l lu tgyB. !Et  X.  Barg,
Qual  i ty  Elg ia tcr

CUSTOMER ORIGINAL
a ,  )



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

L  I  S L E  I  L

sHrP ro: ifro ceSS,35 s'Te Yus-T
7-g-?2

IUNTCNIAL CERTIFICATE

CEFTIFiCATE OATE:

OuANTIW: P E R

TAGi

4 / 2 1 / 9 7

P A C T  I [ 6  I { O T E

SANDVIK STEEL COMPANY
p.o. "oiiiioscRANToN, PA' 18501 PH' (717) 587'51s'1
' 

iltw toiotteNr TNTERSTATE 8r' wA'ERLY Exlr 59

L26 0?

.usroMER puRcHASE oRDER no.' VOOS t -fr/V V {/D /goo

;ANOVIK OROER NO.:

VORK OROER / LOT NO':

A  S  A . 5

5 ' T A I N L E S S  S T E E L  t { E L O I I I G  H I R E

F i l I e r  t t e t a !  A n a l Y s L s '  z

T Y P E  E R  3 O S L

^ J -

'  o 5 >

0 I AHE T E R r-J / aLrl ao

c r  N  i

L 9 . 9 6  9 . 6 3

C b l t { b . T a  l l

.  o 3 o  . 0 3 5

f,e at

vt3 t/v
c

n l ?

t{.tr

1 . 8 0 0

I

n t  (

f i
tlo C b/tl b

.  0?o

Tbe nate r  ia I

"  l la te r  ia !  lo t

h a s  [ o t  c o m e  i l  c o s t a c t  u i t h  a e r c u r ] '  q r  n € r c u r I - c o l t a i B i q q  c o m P o u d d s '

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

l l a t € r i a l h a s b e € B F a t r u f a c t u r E d i l a c c o r d a B c e E i t h s a n d v i l s t s e l C o E P a l y - Q u a l i i y ! { a o u a !
Rev is ioE  10  da ted  o " t " t " t - i ' - i s i i '  Qua l i t y  " ys t " "  "pp 'oue r t  t o  IS0 -  9002  / l l {  S  L /AsQc

99-oo2 - 1994.

'"EOC GASES
90 RESEARCH ROAD

K s i t h  ! 1 .  E o L t I e ,  l l a a a g e r  '  9 u a 1  i l y  E  U q t a l l u r g l

C " i " " t i  B r e B B a ! ,  s r '  g q a l  i t y  E a g i n e e r

^ n  +  d  / .
--(h!tok-=9ttnna^ {a/--'-- c-'
1 5 ( 6 6 1 1 9 ) ( 1 0 )

@

HINGHAM, MA O2O4I



I{AP.R I g -uEl.co I rosr YORli RoAD P'O' 8OX 69 I KrNcs t{ou}mAlN'� NC 28086

SOLDERING, ERMING. T I IELDING PR'ODUCTS

CERTIFICATE OF COI{PLIANCE

0 8 - 3 0 - 9 6

:Ddiz s€Ar'T 6-a7'?7

:  : j -  ;a: / ,  /7n.99rgD 6A/8
HiAr Nr.rBER/Lor riLrtsER: 

f 
,A'r!i:i, ". 

6,o lg

t-

CAR 3ON
HJU.IGN.IES E
c r  r r  E l  l O

N i  lA.1r-

TITANIU}.{
NITROGEN
HA6NES I I''{
N I Ots IIJM

*i3"; i i3"^t. e-e3 ER3.8L

ft.�'

Q / 4
t { ,

1"

ct{E}tl CAL coHlo s rTI ON- Lird-

.  U 5 U

2 . 5 0 0
n Q r l

l ! , 0 0 q

i n n

t116

l . :  .

SIL ICON
FHO S PHORUs
CHROHIU}'{
I{OLYB D E}TU!(
C B + T A
c0ltEB
COBAI.T
^f l |ED.

! 9 , 5 0 0

{  - _

r;\ "
I n i ' l A

v)n.n,
4 ' '

:

-  .  o : u
n ? n

-  1 , 1  ,  V V n

.  / : u
E n n

t t n

< n n

(

S I NGLE VALUCS ARE-i'{t]tX}f,$.T UNLES S'trHER!II SE SPECTF I ED'

SAFETY SILV,
TRADEXARKS OF

'31I ..' llk' 3'l:. :"?il'STTY BRITE S EEIDGIT AT9 R'EGTSTERED

r0 THE TTB{S AND/OR

HETS�TE.TS Ll STED ATOVE ARE IN-

E{f,BOC GASES
gO HESEAFCTI ROAD

.rtioallltcs I{rrH A-EL iilLIcA3LE
ixnigrsi srEctFicirroNs HAI{Ig
i.lEiei cuR .rxsPEc?ro.Hs As NorED'

I O )\:/

j
- c 7 - J l (

HINGFIAM, ttilAg!13
' n v  c f  ' ,  n l r  0 C



f se  ESAB GRoup ,  INc .
1500 Karen Lane,  Hanover ,  PA 17331

Joc cAs Es
) O  R E S E A R C H  R O ^ D
tINGi{At ' ,  HA 0 2 01.1

Cenrr  FTcATEOF TYPICAL ANALYSIS

Trade Nane
or Trademark:
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SANDVIK"STEEL COMPANY
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A c 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  :

)



l!ccilec
A PartnE6hip of Alcoa W€td Wire Company' lnc'
and Aluminum Tachnology Corporaf on

1 . /'(1"

AlcoTec Wire Company
2750 Aem Pa Odvo
Trave6e CilY, Ml 49686 USA

, (616) 941411'|  Phon6
(616) Sa1'915a Fax
alcoles @ tlaverse.com E-maii

f : ! / a i / \ -

. CERTIFIED MAA:ER-IAI- REPOR:tr

. { l  l o v  D i a m e t e r  P a c k a c e  L o t  N u m b e r

B e  0  '  0 0 C S
-  O t h e f  E a e  - t \  ' i ' 5  - - ' -

Rema i  nde f
0 . l - i

r e q u i  r e n e n t  s  l  i s  t e d  b e  I  o w .

' . '  . { l -1-?6aka9 i  n9- f faT? i  i  i i1 s
- i n  

; o r n p l i a n c e  w i  i h  \ l u ' l ' E Ci r g i s t a ! i o n .

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

O t h e r  T o r a I
A l u n i n u m

. l l c o T e c  \ y i r e  c o m p a n y  h e r e b ] -  c e r t i f i e s  t h a t  t h e  m a t g r i a l  c o i . e t . e d  b : ' .  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  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  r r e e t  t h c

; ; ; i l ; " ; i ;  i " q u l t . m i n t s  o f  s p e c i f i c a t i o n  ' i w s  " \ 5 '  1 0 - 9 ?  a n d  a n l '  c r d e r

a t e
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D
SANDVIK STEEL COMPANY

p.o. gox 1220, SCRAAITON, pA 18501 pH. (7171 587-5191
PLAMT LOCATION: INTEFSTATE 81, WAVERLY EXIT 59

MATE RlAll CE RTIFICATI

3LD TO: g O C  G A S E S  ( A I B C O )
L I S L E  I L

USTOMER PURCHASE ORDEF NO.: 4359r1

SHIP TO: A IBCO- IE I , I
I  ITEHAN

CERTIFICATE DATE:

OUANTIry: pER

EtIE L AIID
ItA

l o / L a / 9 6

PACK.ITE [O?E
\NDVIK OSDER NO.:

f,BK ORDEF i LOT NO.i

943  €5

9 6 9 4 r 0

A n s  A - 5

5 TA II ILES5 STEEL ITELDIIIG T,|IRE

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

a

?  v p F  F l r  ? i l o t

1 . 8 0 0

Ta

D I A T E T E B : 0 4 5 '
't

Xiat

s710840

J-12-17

tlat€r i al has
R e v i s  i o n  1 0
99002-1994.

I

,015

- Ilo

- .  . _ . .  . _ . 0 5 0

< i

. 4 3 0

cblIb

P

.016

T i

S  Cr

.  013  20 .  01

l t i

9 . 7 A

Th.  EEt . r ia l  has !o!  cone ia  co l tact  u i th  nerrury or  DoDcury-col ta  i  D i  rE co 'pourds.
" l la ter ia l  

lo t  touc i .d  b l  hatd af tar  f i la l  product ioo proc.ss c lear iDg. , .

Cu Cb./llb+Ta

- . --.*1.;-, 
firr.1*,!5r"...rr!}d.:

Ito Lg.S

De.a Elufactured ia accordaacc ui  r  saldvi t  ste. I  codpalr  Qual i ty l taaual
datod 0ctobrr 1,  199s. qual i t r  sTsten approv.d to Iso- i0oiz irs tA3gc

I t i r . 6 t o r , o u a l i t l
pual i ty EaE iarrr

al ld retarrurEy c-,- lb ToOaR

tta}�BftcarsEs

r e D g t  l .  B o  r g ,

'&-;

0offiAFCtfRoAD ,_HfrrfGlfit4tnoao+e g g



t

{

MATERIAL CERTIFICA

SOLD TO: EOC GASES (A IRCO)
L I S L E  I L

CUSTOMER PURCHASE ORDER NO.: 47276

, r ?
SI*tr!fi( STEEL COMPANY

p.o. Box rzzii scnltgroru. pA. 1g5or pH. (717) s87-s191
PI-ANT LOCATTON: INTERSTATE 81. WAVERLY Exn 59

SHIP TO:  PRoCSSS
trESTBORO

CERTIFICATE OATE:

OUANTIW: PER

TAG:

S Y  S?EITS I ITL
ttA

a  t26  /96

P A C E I ' G  I O T ESANOVIK OFOEF,NO.:

r r'1a? a.\ailEo / I alT r\ta1 .

8 B ?  1 2

€ 5 ? a 5 r

AtrS A-5 .9

STEI ILESS STEEL T |ELDI !G I f IBE ? IPE

F i l l e r  l I € t . l  n r . l t s i s .  Z

ER ?osl D I A I 1 E ? E R :  3 / 3 2 '

Ee at

5? 10840

c

. 0 1 5

s i

. {30

c b/tb

t{!

1 , 8 0 0

Ta

P

.016

T i

.002

)

. 0 1 3

Iu

.050 -  -

C r

20.  01

t t

9 .  7 8

Cb/ lb+Ti ,  t

.040__ _ __. .o50

The natar ial  has lot  conc in col tact  ui lh norcury or t recdury-contaiui lg conpouuds.

" l {ater ia l  
rot  touchrd by Laad aftrr  f i ls t  product iol  Proc.ss ctcaaiag."

t tatrr ia l  LgB b"rD natufrctur.d i l  eccordaacr c i th Sr ldvi t  Steel  Col;raay Qual i ty l taaual
Rrvis ior t0 dated octobcr 1,  1995. Quel i ty ryetcn rpprovrd to I  s0-9002/r i  s l / lsQc
Q9002-199'1.

Bengt E. Barg, Biractor,  Qual i ty eld l t te l lurgl  
/ '

15 (65119) (10 )

@



iS,qNDVIK

SOLD TO:
BCC GASES

CUSTOMER PURCHASE OROER NO.: n0603R//w9049045000

TK * 591854SANDVIK ORDER NO.:

WORK OROER / LOT NO.: 965227

MATERIAL CERTIFICAT
SANDVIK ET6€L COMPANY

p.o. eox i220, scRANToN, pA. .t8s0.r pH.(7171 s8z-s191
PLANT LOCAnoN; TNTEFSTATE 81. WAVERLy ExlT s9

SHIP TO: PRCCESS SLSTIIIS
I4ESTtsORO I4A OI58I

CERTIFICATE Dfie: 6 / lB/96

QUANTITY: 60 LBS 308L x 36

A E s  A - 5 . S

S T A I N L E S S  S T E E L  I I E L D I N G  H I B E  T Y P E  E B  3 O 8 L

F i l l . e r  l l e t a l  A n a l  y s ! s ,  z

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

Eea t

s?09275 ni cl

l{o

. 0 8 0

q i

. 4 3 0

cbl i lb

l 1 1 )

t{- D

1 . 8 0 0  . 0 1 8

{ r
T i

.  002

Cb/tlb+ Ta tl

.  o 3 0  , 0 4 5

T b e  n a t e r i a L  h a s  a o t  c o s e  i a  c o E t a c t  r ' l i t h  n e r c u r y  o r  r D e r c u r f - c o n t a i l i l g  c o n p o u n d s .

" l { a t e r i a l  
u o t  t o u c b e d  b y  h a t d  a [ t e r  f i r 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 . "

I t a t e r i a l  h a s  b e e [  n a n u f a c t u r e d  i r  a c c o r d a l c e  ! i t h  S a n d v i k  S t e e l  C o n p a a y  Q u a l i t y  l d a n u a l
R e v i s i o n  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 2  / l t t  S I  / l S q C
99002 -1994.

B e l g t  E .  8 e r g ,  0 i r € s t o r ,  Q u a l  i t I  a t r d  l l e L a l ! . u r g y

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

A
V:



MATERIAL CERTIFICAT
SANDVIKSTEEL COMPANY

p.o. Box rzzo. scnarFDl, pA. r8so1 pH. t717l s87-s191

qu tp  _ rn '

PROSESS SYSTEMS INIA
wEsltsoRo MA 01581

CERTIFICATE OATET 6/ 17 /96

QUANrrry: 120 LBS er308u 1,/15 x 36

^gw aoCi"UfiSHgrERsrArE 
81' wavERLY Exrr 5e

90 RESEARCH ROAD
cnr  n Tn '

HlNGHAttf, MA 02043
cUsroMER pugcHASE or693 x9.. 700503r In9049O450OO

rK 591854-02
SANDVIK OROER NO.:

WORK ORDER / LOT NO.: 9 6  5 2  Z 5

A I S  A - 5 . 9

S T A I T L E S S  S T E E L  T . I E L I ' I N E  ! I I R E  T Y P E  E R  3 O S L

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

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

Eeat

s7 08? 27

c

,  0 1 4

!{o

. 0 5 0

s i

l an

cb l {b

lln

1 . 8 0 0

l a

D

l l

. o ! 2

C u

. 040

C b l l l b r T a

n ? n

tl

. 060

@
T h e  n a t e r i a l  h a s  r o t  c o n e  i a  c o E t a c t  r i t b  n e r c u r y  o r  D e r c u r l - c o n t a i n i n g  c o n P o u D d s .

" t l a t e r i a l  
! . o t  t o u c h e d  b y  h a n d  a f L e r  f i l a l  P r o d u c t i o o  p r o c € s s  c l e a n i l g . "

l la ter ia l  has beeD nanufactured in  accordance ! i th  Sandvik  Stee!  Coogauy Qua! i ty  l lauual
R e v i s i o n  1 0  d a t e d  0 c t o b e r  1 ,  1 9 9 5 .  Q u a I  i t y  s y s t e n  a p p r o v s d  t o  I  S 0 -  9 0 0 2  / A l l  S I  / I S Q C
q9002 -  1994.

B e o g t  8 .  B e r g ,  0  i r e c t o r ,  q u a l  i t y  a n d  l l e t a l l E r g f  
a - ,

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

'4=



MATERIAL
SANDVIK STEEL COMPANY

p.o. Box 1220, SCRANTON, PA 18501 PH. (7171 587-tr191

P|AIIT LOCAION: INTERSTATE 81, WAVERLY EXIT 59

SHIP TO: E IBCO.TET EIIELAI ;J
tlA

westboro,  Ma.  CERTIFICATE oAE 9/Z7 /3a

PO- 70062 7-V59049-04touANrrTY:  PEB PA'XITE f i ;  :  :

ULU I  U : B O C  O A S E S  ( A I R C O )
L ISLE IL

)USTOMER PURCHASE OROEH NO.: 4 2 1 . 0 0

9 0 8 1 4

process systems '  ntI  rrtr i lAl l

;ANOVIK OROER NO,;

VORK OROER / LOT NO.I

A r s  A - 5 . 9

-STAITLESS STEEL I IELD ! I (G t I IRE T IPE EB 308L

F i l l e r  l l e t a 1  A a a l 7 3 i 5  '  i a

l .at

s43?864

c  s i

.013  .  {30

tb cblnb

.250 .010

I h P

7-720 .020

T a  T i

.005

D I A I E T E B :  . 0 4 5  
-

S cr l l i

. 0 1 3  1 9 . 8 8  9 . 9 3

C{ Cblflb +ia ll

. tso ,oss

t

Th. Et.r ia l  has Eot conr ia col tact  ui th lercury or rrcury-col tai  I  i  ag tonpounds'

. , l lator iat  lot  touchod b'  haud eftrr  f i la l  Product io!  Drocts3 cloaai lg."

-uai . i i . I  
has brrn nlufel t {r id-  i l  lccoidancr ni th saadvi t  Slcr l  coEraay Qui l i tT lbou' l

t rc is ion 10 datrd o"totr i - i ,  iggs. gual i t r  3yst.D .pgrovrd to rs0-9002/ l is l / lsqc

09002-1994.

(_- .affiy Boc c
90 RESEAFICH i:. . ;
HINGHAM, MA C:J.;- 

'

/:;
\12

BeDEt  l .  B r rE .
Daaig l4ar ia r i ,

&./A
15( 661!9) ( 10) :;

l l  i r .ctos,  qual  i  t l ald l l r ta l lurg l



SA-NDVIKIql

OLD TO: B O C  E A S E S  ( A I B C O )
L I S L E  I L

)USToMER PUHCHASE oRDEF No.: {2 1OO

;ANDVIK OROEE NO.: 9 0 8 r 6

voRK oRoER/LOT NO.: ! 967 A20

MATERIAL CERTIFICAT
SANDVIK STEEL COMPANY

p.o, Box 1220, SCRAMTON, PA. 18501 PH. (7171 587.5191
PLAnIT LeCATIoN: INTERSTATE 81, WAVEFLY EXIT 59

SHIP TO: RIRCO-IIEH E|ELaI|O
I ITGEAII  ITA

CERTIFICATE OlJe:. 9 / A4/96

oUANTfi :  PER PACXIIG trOTE

AI, IS A-5 .9

STAI ILEsS STEEL gELOIT t r  I I IRE  TTPE

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

c  s i

. 015  .430

ER 3  O8L

t { ! P

t  .  800 .015

D I A I l E I E R :  1 / B -

s cr l l i

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

Eaat

9r10840

Cblll b Ta

1i< l.l

D irrctor,  lual  i ty ald lLts l lurgl  C--

90 I]ESEARCH

Ti  Cu Cb/ i lb+Ta l l

.002 ___.  ,050 .040 .  - -  - .450-- - .

The nater ial  has lot  conr i l  coBtact r i th mrcuty oc nsrcuty-cootai l i lE colgoulds'

. . t { a t a r i a l l o t t o u c t ' e d b y b a l d a f t r r f i u a l p r o d u c t i o a P t o c . 3 a c l r a l i l g . . . � � � � � � � �
- s : a - 6 a '

I tater ia l  has besr narufacturad in accordanco r i th Saldvik Stael  Conpany Qual i ty l la lual
Revigioa 10 datad october 1,  1995. Qual i ty aystrn rgprovod to I  s0-9002 / l ls l / lsgc

9e002-1994.

?eusEs sy#rls'7oo6&7 
-r<ftt 59 dt?-o'l{

fK ("isl2/

24D t-Bl e n g t  E .  S e r g ,

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

HINGHAM.-MA-



I

. . . . . -

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

OLD TO: A  IRCO.TEI {  E rELAID
E I 'GEAI!  T'A

CERTIFICATE OAIE: 9 /A4/96

ouANrlw: PER PACEII IG tr0?E

TAG:

SHIP TO:

USTOMEF PURCHASE ORoEF NO.: .,lZ l OO

JNDVIK OFDER NO.: I 0 8 1 6

'oRK OROER/LOr NO.: {gze r a

MATERIAL CEHTIFICA:
SANDVIK STEEL COMPANY

P.O. BOX 1220, SCRA,,IION, pA. 18sol pn ?rZl SAz.irgr
PLANT LOCAICN: INTERSTATE 81. WAVEBLY EXIT 59

c  s i

.  015  .430

t l ! P

1 . 8 0 0  . 0 1 5

l l

D I B d E T E R : 1 / 1 8 '

Cr lt i

2 0 . 0 1  9 .  ? 8

Cb/ i lb+Ta I

. 040  ,050. 050

cb/il b

s

. 0 1 3

C u

,050

Tbc nater ial  bas qot cona ia col tact  r i t t  rercury or n.rc ur l r -col ta i  !  i  !g conpou!.ds.
" l l a to r l a l  

l d t  t ouch .d  b7  haad  a f ta r  f i l a l  p roau l t i on  p rocess  c l ca l i l g . , .

I {atrr ia l  has bes! nanufacturod ia accordaacr r i th saadvi l r  staet conpary gual i ty t {aluall rv is ion 10 deted 0ctobar t ,  199s. Qual i ty eystcn egpcovra to rso- iooir i rsrzrsgc
99002-1994.

lAuass sysTtsrns

I t i rector ,  lua l i t l  aBd f le ta l lurg l '

7oo Al -n/t 59 a,/? -oYA,

aK /i?34t s

.ew BOC GA":1 ,i

i ' t t r r * , . .  . -  . -

^H
. , \

FCi-J

A q s  A - 5 . 9

STAI i lLESS STEEL qELBI t rE  UIRE TYPE ER 3OEL

F i l  I  e r  l l a t . l  A ' l a l U  s i s ,  ?

Ee at

s? 10840

.ilw/

BsrE t  E .  Be  rg ,

r (66119) (10 )

02043

5o t-B.



SNDVIKI
@l

g€at

s43?864

OLDTO:  Boc  GASES (A IBCo)
L ISLE IL

)usroMER ptJRcxesE oHDEB No.: 
"5934I5

;ANOVIK OROES NO,:

vonK oRDER / LoT No.: 7tfi627-.r/v59O 49 -0 42

At r s  A -5 .9

STAITLESS STEEL TELDING I I IRE  T IPE EB 3O8L

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

sHlP TO: Process systems

cERnFfcATE oere: lO / 0? / 96

, OUANT

TAG:

c  s i

. 0 1 3  . 4 3 0

Itr P

1 . 7 2 0  . 0 2 0

D t A t l E T E B :  l / 1 6 "

S Cr l l i

. 0 1 3  1 9 . 8 8  9 . 9 8

Ito

.250

l l

. 005

. C u

. 1 5 0

Cblnb Ta

.010  _ .

Cbl f lb .Ta

MATERIAL CERT;;.:-;.;
SANDVIK STEEL COMPANY

p.o. BOX '1220. SC8Ai{TON, PA. 18501 pH. t717t 587-5191
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AlcoTec Wire Company
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CERIFICATE pATE: .9 / A 4 / 96
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sor-o ro:f44 a26g ,gls7?ZS

cusroMER puRcHAsE oR0ER N o.,7OA 5 R/77/ /4/6c.c.

SANOVIK OROEf, NO.:

WORK OROER / LOT NO.: '.ia

SANDVIK STEEL COMPANY
p.o. Box 1220. SCRANTON, PA. 18501 PH. (717) 587,-51s 1

PLANr LOCATION: INTERSTATE 81, WAVERLY EXIT 5s

MATERIAL CERTIFICAT

A I R C O - f E I I  E I I G L A I { D
H I  XGHA}I  NA

CEnTIFICATE O^Te: 3 / 2O /97

oUANT|TY: I EO LB S.

A U S  A - 5

ST.AItrLESS S TEEU '  TIELD I  I {G UIRE

F i l l e r  l l s t e l  A u a l t s i s ,  2

. 9
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fl

Thc nater ial  has lot  cone ia coatact r i th uercury or l |ercur l -coaia i  a i  ag conpouuds.

. ' r  " l tatrr ia i  lot ' touchcd by haad i f t l r  f iaat product io!  Proc.ss clcaaing" '

l tayer ia l  has brea maufacture d ia accordarce l i th Saadvi l  Stael  Corpany Quat i ty l lauual
Rcv, is ioa 10 datod 0ctober 1,  1995. Qual i ty systen aplroved to lS0-9002/r f ls l / lsQc

090p2-1994.

(r i th l t .  Eott le,  l tarager '  Qual i tY E l tetal lurgy
Ce lcs l r  l r ouaau .  5 r .  Qua l i t y  E lg iuce r

n A  I  /
- -Qlr"n-&h"**' /- cz - - - - - c-
15 (  56119) (10)
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SANDVIK STEEL COMPANY
P.O. BOX 1220' SCRANTON' PA' 18501 PH' O17l 587'5191

PIANT LOCATION: TNTERSTATE 81, WAVERLY EXIT 5s

.lii#-- E;:-f :

MA'FERIAL CERTIFICAT

AIRCO-TEI  E lEL t r [D
E ITEEAIT IIA

CEanflcATE oArE: 9 /03 /96

OUANTITY: PER PACEIIG fOfE

I

SOLDTO:  EOC EASES (A IRCO)
.  

L I S L E  T L

CUSTOMEF PUFCHASE OROER NO.: {2100

SANDVIK ORDER No.: 9 061G

SHIP TO:

WORK OROEF / LOT NO.: 9 5 ? 8 1 9

'..t

A r s  A -  s . 9

s t I i t -LEs-s .S f -EEL sELor rE L IBE I IPE EF3oaL. . ' '
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3 /32- .
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!l-l
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. 0 1 3  . 4 3 0
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1 .  ? ? 0
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?
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. 005{

11o

,  ? 5 0

c b/llb

. 0 1 0

C u

. 1 5 0

cb/ lb+Ta I l

, 0 5 5

"'AOC GASES

TLe nator ia l  has !ot  coE€ i !  coalact  s i t !  t r€ !cur l '  o8 Eorcury-col ta i I iBg colPouBds'

" ! *atcr  ia l  lo t  loucbed bI  bald s f t t r  f . i la l  .prodEct ioa groctss c leauiog. ' '

I {a tor ia l  hae beeu Falufacturod ia  eccordauca s i th  sesdvik  s teal  conpaly Qual i ty  laauat

l e v i s i o n  1 0  d e t e d  o c t o u e i  i .  r g g s .  Q u a l i t y  s l s t e n  a p g r o v e d  t o  l S 0 - 9 0 0 2 / t i s l / t s Q c

Q9002-1994.
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D i rector ,  lua l i tY ard l l t ta l turEl ' C_ 
70a/ay77// o/sdd

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

15 (  66119)  (10)

90 RESEARCH ROAD
HINGHAM, MAO2O43
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SOLD TO: E O C  E A S E S  ( A I R C O )
r  i e r  t r  r l

CUSTOMER PURCHASE OEOER NO.: 46542

SANDVIK STEEL COMPANY
p.o. Box 1220, SCRANTON, PA. 18s01 PH. (7171 s87'5191

PLANT LOCATION: INTERSTATE 81, WAVERLY EXITFg

SHIP TO:

MATERIAL CERTIFICA:

A IBCO-I IEIJ 8f l6  LAI I  D
II I IIG II AlI IIA

CEBTIFICATE OeTE:  4 /  2L  /97

ouANrlrY: PER PACKII{C I{0TE
SANDVIK ORDER NO.:

WORK OROEF / LOT NO.:

1 2 6 0 3

9'7 A437

A l r s  A - 5 . 9

S , A I N L E S S  S T E E L  I J E L D I T { G  I I I R E  T Y P E  E R  3 O 8 L

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

D I A H E T E R : 3 / 3 2

E e a t  C  S i

s?tz9?6 -Lor .E  .013 .440

I.{!
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I

. 0 1 5 n l  q
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. 0 3 0  . 0 3 5I .l-*g-l-,
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. 0 ? 0

/) -71
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C e l e s l e  B r e u u a a ,  5 r .  Q u a l  i t y  E n g i l e e r
^. ll tl a /

=9{&,=W^^-{ry----- c--1 5  (  6 6 1 1 9  )  (  1 0 )

90 FESEARCH ROAD
HINGHAM, MA 02043
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3n qoo /gR/7V.{/O500
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I | - --L+<

31,,7p<n 4'Jr- ?7 e@€Rn?os?a6-ot
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I . t a t € r i a t L a s b € e o n a l u f a c t u r a d i l a c c o r d a l c e r i t h s a n d v i k s t e e l C o n p a n y Q u a l i t y l l a l u a l
Revis io l ,  10 dated 0ctober  1,  1995.  Qual i ty  systen approved to I  S0-  9002 / [ l l  SI  /ASoC

99002-1994.
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::.,r MATERIAL CERTIFICAT

:i.: p.o. sox 1220, scRANToN, PA. 1s501 PH.(71?l 587'5191

;,;:: . 
-pLntgr- 

IOCAION:-INTETSTATE 81, WAVEFLY EXIT 59

H g f I E T J I U

. . CEFTIFICATE OATE:

OUANTITY: P ER

TAG:

s  rsTEt ls  I ITL
lrA

4 t z 9 / 9 7

P A C E I N E  I O T E

A t r s  A - 5 . 9

.  S T A I f l L E S S  S T E E L  q E L D I I E  g I R E
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i:? i

- TLejnater i al
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A l c o T e c  $ i i t e  c o m p a n y  h e r e b y  c e r t i f i e s  t h a t  t h e  m a i e r i a l  c o v e r e d  b y  r h i s
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ritle 
spEcIFrcATroN FoR CLEANING PRoCEDURE

ff /^ 2-.

Project V59049

7

lrRoceolxeuseo:

Attachr''ent

LIGO COMPONENT CLEANING DATA SHEET

v049-I-r47 v049-I-179
vHsA ga|f..o.. oF

ComponeEt

Lo rli €"aoL

Serial Number

f  ^ . . r P r l

Wash Cycle:

Flowrates: 3A e ?.. Max. Temp.: /'/3e Duration: 7' 5 t- tt

Operator: Q-r, , .8"tI Date: 7- | | -3 7

Comrirents:

Qualiry Assurance:

l-'L-.-"'- ,ut"' a-//-7/Component(s) Inspected BY:

Number -
A vo49-2-015

Comments:
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Trtle: COMPONENT RGA TEST PROCEDURE

SPECIFICATION
NumDer: V049-2-'i

A

P,A.RAMETERS P UN.IP DO WN- L

PH}'SIC.{L DIMENSIO:\S

ViTON LINEAL LEN

/ , /  t ) 0 -
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Title: COMPONENT RGA TEST PROCEDURE

BAKE OUTTEMPERATURE L

BAKEOUT LOG / DA

SPECIFICATION
NumD€r VO49-2-127

A

Page 2l_ of 26_



TtIe: COMPONENT RGA TEST PROCEDURE

..ITLE OUTGASSING RATES REPORT SHEET
DATE: bfza - 6/as7qz
TIME:
TESTI.D.: e.g. WBSCl_l WHnr4S_3 s/^/ oad
PSI TEST ENGINEER: -4n Q/tilm
QUALITY ASSURANCE:

RGANUMBER:
RGA SENSOR HEAD SERIAL # QMS
RGA ELECTRONICS UNIT SERIAL # QME
Ft le :  h /H4H6-3 .54C Cyae  z  ,  c t cLE  + t :L?Ek O re^l

AMU I

(Amp)

Lea.[i

Torr-I./s

F-*
Sensitivity

Factor
wnN2

I
with leak
(Amp)

Gas load
sensitivity
Torr-Us-A

a
Ton-L/s

q

I Orr-L/s{m-

-t-1-1 2.+E-7 4.8X10 e A/: -  1 52 .O 76C E-6 3 , /  E - t  I

l 2 ' ,q€- t /

l 4 1r,3 L:-lO n (

l 5 t, '78-tO 0.)4 /4b,L /,tr(-E 7,.tF- /+
a3F-/D 0.57 t+6 ,L 34E-8 /,t E-t3

t 7 '7, SF-/o 0.6
H20 2,SE-4 0.64 t 4 b , z 3 , t  E  - - 7 1,3t - - /Z

l 9 1 4E-tn 0.67
26 | , z E'/L) 0.7r
28 i <5-4 9.5X10-'� /,+L'-t /+6.2 /,/o € -b +,t€-/z

Q. l /:-t f, |  . I . t

38 z,oE-)/ 1.36
40 7,oL:-t / 9.4X10' 4,sF-ro z2 q.3 1 .6 / . - 8 L,{€-/+
.tJ O,zL:-// 1.53

l,€F-to l i 7 t+b,z 2,7  €-  I / , /E- t3
t29 I  E - ) Z l.5x r 0- 2 4/:-t l 65C, LL€ - / o
t J t 2.0xt 0 ),oE-// bqo . /,1L--/o
|  ) ! 2.5X l0 3,?{-t/ 6?*. L,4r-/D
l J + l .0x l0 / ,2 {4 / q0q. 1,/ L:- /o

oTH€< 7,b€-to /,/ {-7 4,{€-t3

SPECIFICATION
Numb€c V049-2-127

A

Page _2rl_ of _26_



l

Title: COMPONENT RGA TEST PROCEDURE

SPEGIFICATION

RATES REPORT SHEET

RGA ELECTRONICS UNIT SERIAL # QME

a
Torr-lJs

Page _25_ of 26-



Tille: COMPONENT RGA TEST PROCEDURE ; :

AGE: TEST l.D. FILENAME: )COOCOOOCSAC

BARGRAPH DATA FILE NAME

ANALoG SCAN DATA FILENAME W III?H T- 3,,au

OTHER DATA FILES

PRINTOUTOF

I. LASTANALOG SCA].I BEFORE CALIBRAT]ON

2. ANAIOG SCAI'I WITI{ CALIBRATED LEAK OPEN

SPECIFICATION
Number V049-2-127

A
R€v.1

DATA FILE LOG

RGA ELECTRONICS UMT SERIAL # Q

Page _26_ of _26_



Title: COMPONENT RGA TEST PROCEDURE

RGA r-UI$BER:
RGA SENSORHEAD SERIAL # QMS
RGA ELECTRONICS UNIT SERIAL # QME

re
Charurel 0 ENABLE

IS-TYPE: H\ -

Type CH-TRON
SElvf volt.

Mass
vlode
First
width
Speed

Resolution
I  l i l l s : , , , i i

Offset ON

RF-Polarin,
iS-Volrages tvl
IonRcf 138
Cathode 90.0
Focus 9.38
Field Axis 5.75
Extract 12

Fil.Prot- Thresh.
Imbar]

I  |  \  : ' - ,  i ! .

Filament #
IS-Set

Emiss [mA]
Protect [A

RGA ION SOURCE SETNNGS SHEET

SPECIFICATION



TITLE RGA SCAN PARAMETERFILE SETTINGS
DATE:
TIME:
TESTI.D-: e.g. WBSCI-I
PSI TEST ENGINEER:
QUALITY ASSURANCE:
RGANUMBER
RGA SENSOR HEAD SERIAL # QMS
RGA ELECTRONICS UNIT SERIAL # ( IME

PARAMETERFILE: LIGO20O.SAP PARAMETERFILE: LIGO2O0.SBP

Load-Ch:00 CH4' ;: ,:

State ENABLE
DeL Tylpe CH.TRON
Mass Mode SCAN.F
First Mass 0.00

Detector
1700 I SEMvoltage. I 1?00 | I

Load-Ch:00 cH-0
Statc ENABLE
Det T1,pc CH.TRON
Mass Mode SCAN-F
First Mass 0.00

Mass
Spced-" ': --' 5 s
Width .:'. 200
Resolutioa
Tbreshold:-l.. lE-15

Amplifier
Amp. Mode ' AUTO
Arup. Range
Range-L
Pause - Cal. 1 .0
Offset ON

OUTPUT: User discretion
DISPLAY: User discrerion

Specd' ' 5 s
Widrh ': 200
Resoiutioa 25

A.np. Mode ' AUTO
Amp. Rangc
Range-L
Pause - CaL 1 .0
Offsct ON

Title: COMPONENT RGA TEST PROCEDURE

SPECIFICATION
Number V0492-

A

Page _33_ of _26
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NONCONFORMANCE HEPORT

FORM oA 12 .1 R€V. 6 (07/3086)

REI''AFKS;

ROUTING SHEET IOENTIFIED wtTH NCR NO. AND DATE OF TSSUE: By

OBlGlI'IATOa/INSPECTOF :

TECHNICAL JUSTIFICATION:

NCII NUMUEH

* ' .  1 0 3 5
prce I or_
SKEICH ATTACHEDN

JAA NUi,tlEB

730oF/n P 5 . I .
I'UHGHASE OflDER NUMAEFT

S S S C Z Z - O O
QUAN I III

I
PAHTOESCRIPTPN

LI6 o 8S C Laucr Sl ,e l l  Asty.
OOCUT\€NT NUMBER ANO BEVISION

A V041-  2-at ,6  2 , , .2
SEHI,ALNUMEER

7300- z

oEscf, rpTto 

 

oF  oNco FOFMAf{CE

ITEM REOUIREMENT NONCONFORT,MNCE

H..f Ti,..l l.-p D*n Q loo'F/ir,. nex. L Q4qrrrrrrrrrrrrrrr� Dn. e iloalhr {,0,,, 750'to 64o'F
e'a oliq -| JoO'F
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tv retorJin. -; fh k- JLrr*nro.r/ . were heel I.ahJ lo:elfier L,f
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IECHNICAL JUSTFICATIO!U'ESCRIPTrcN OF DISPOgIOfl

ITEM TECHNICAL JUSTIFICATION OESCRIPTION OF OISPOSITION

-t,6-;f fo fsJ. (.r.iusf;fic"f,;,
u,J urilha 4isposihi'", -e-f?/L 4 S + /t-?7

t ' L 1 . i  7

oo*_ *15 , 8--,/4, ooru ?//s77
UiSPUSI ITJN OF IIOAICONFORMANCE:
EACCEPTAS IS trUSE AS IS
E REPAIR /REWORK Cl BEJECT
CONOTTNNAL RELEASE:CR I,IO. -

fltsUUMr'ENUEl.) D ISPQSITION:
E ACCEPTED
E NOT ACCEPTEO

@
COFF.EC?IVE ACTION REQUIRED OYES tr NO
cusroMER APPSOVA|_ FEOU|FEo Oy€S O No
APPROVEOBY OATE

AJ, PHUVALOF DISPOSIION:
VP€NGINEERING
OA IIANAGEF
ANI

OATE
OATE

OATE
OATE
DATE

YERIFICATJON OF OISPOSITION:
ACCEPTEO 9Y
]A I,IANAG€R
{Nl
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PROCESS SYSTEMS INTERNATIONAL. INC.
2O Walkup Drire, Westboft.€h, MA 01581

,/ LIGO pRoJECr

CALIFORNIA INSTITUTE OF TECHNOLOGY
MASSACHUSETTS INSTITUIE OF TECIINOLOGY

Table of Contents

TAG#WIIAM{
P/N-VO494-12842

I Quality Plau sign offs.

2 Hyspan Metal Bellows doc. Package.

5

Material test reports for shells, heads and large flanges.

C ofC for nozzles, small parts and flanges.

C ofC to Codes and Standards.

4 Heat-Treat Charts.

5 Final Cleaning Certifi cates.

6

Bakeout Certificate.

Final Vacuum Test Reports.

Acceptmce Test Data.

7 Non Conformance Reports. Use As Is, when applicable.

8 As Built Drawings/Dimensrons.



ridc QUAIITY PI;\N FOR HORIZONTAL ACCESS MODULE (IIAM)

(Ae Aio t,vrhrr{a S"- flla oz-
QUAIITY II,/III FOT II€O

troB

I,IGO

t|'ffrloilTru, ACCESS ilOllULE (XAlf)

tcrlrl 1Tr. Yf4t4 lzt*ila=l+:

t fr fliTfi tf tf; fi = # SP ?'n,, E4 ffi

DESCRIPTION OFCIIANGEREVLTR.I BY.DATE I APPD.DATE

PROCESS SYSTEMS INTERNATIONAL, TNC.

INITIAL
APPROVALS

SPECIFICATION

R.elarse Ar -De D Na- c,34.263ntsq

//.6ilf"1 le
Page I of_f7



TlIc QUALITY PIJ\N FOR HORIZONTAI ACCESS MODTTLE (IIAM)

SPECIFICATION

APPLICABLE DRA\fINGS

V0494454 HAM Flange,/Annulus Tubing Assembly

V0494-128 HAM Shell Veldment Assembly

V04944'02 Horizontal Accesss Module Chamber Assembly

V0494-031 60-l/2" l.D. Flange Derail (Grooved)

VU94-032 60-1/7" 1.D. Flange Detail (Flat Face )

V0494-0Zl 84-14" I.D. Flange Detail (Grooved )

V0494-027 60-l/2 1.D. Flange Face @etail )

V049-+4A4 60'End Cover

VU94452llAM Chamber Suppon Saddle

V 049 4-053 60-L/ 2 I'D. Expansion Joinr

V0494-12? 84-ll4' Access Cover

V0494440 HAM Tie Rod Assembly
APPLICABLE PROC}INURES

v049-2-072

v049-2-071

va49-2-074

vH9-2-046

v049-2-078

Welding GTAW (PwlrD P8-P8

Welding PAW (PW}ID P8-P8

General Repair Procedurc

Thermal Stress Relief

Ham Chamber Fabrication
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U}SS SPSCTROIGTER TEST REPORT

CUSTCT'I5R: Process Systens lateraaEiouaL, fac.

SaLes Order  No. :  70904 l ten :  77 Drawing No.: 57tft

Equiprnent:DuPont 120 SSA Leak Standard. Sn. 1051

Test Procedure pet A,STM E-498 Test Area: Bellows and weld enis

Dql D*F N.1

S B . L,eak Rate -  Std.  ca3 /s. Date IE Epecto!

Dpe- /  x t o - ? /4aa / 2 -V -?  d ) r->

" 
The above referenced extrlans ion jolnt has passed the mass spectromete: Iea-k
test to the required sensitivity.

' l.tale:ial EI*

Bellows TaqceC seld cnd Untaqqed rrcld end

4+oyz a.l,/tt *t/L-

InsDector Level-![- Date /2-v+6



20 Walkup Drive, Westborough, MA 01581

cALrFoRMArNsrrrurE oFrECHNoLocy r/ LIGO pnOfgCf

MASSACHUSETTS INSTITUTE OF TECHNOLOGY

CUSTOMER:

DATE:

The LIGO Project
Califomia Institute of Technology
Mail Stop 18-34
Pasadenq CA 91125

tU19l97

CONTRACT ORDERNUMBER:

PSI JOB NUMBER:

PC 1'�15730

v59049

DRAWINGNUMBER(S):

TAGNUMBER:

v049 4 128

WHAM 6

SERIALNUMBER:

ITEM:

02

Refer to attached Material Tracer Record

APPLICABLE SPECIFICATION(S): sA-240 A-500
sA-193 87
sA-194 2H
F-436

PSI certifies that the items firnished in this shipment have been manufactured from the materials and in

accordance with the process test and acceptance criteria requirements specified within the drawingft)

and/or specification(s) listed above. All inspection records and test results are on file with PSI and are

available for examination.

Gene Senecal
Quality Assurance Engineer

F$IV\LICo\CORRESPO\SENECAI:COC-FORM



Material Tracer Record

s/N 02

{ i

PartNumber WHAM 6

Item # otv U/M Part code Description Go f  C  M IC#
CMTR

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

C o f C

1 0 2 EA v049M760 3 GASKET OFHC COP COFC 4-112 OD
CONFLAT FLANGE (PKG OTY 1O) PER
sPEC V049-2-037/T4

C  o fC

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

C o f C

14 1 EA v0494142P23 FLANGE SSTSO4L COFC CONFLAT
REDUCING PER DETAIL B DWG VO49-
4-142 WITH 4112X21/2 CONFLAT
BORE AND TAPPED HOLES WITH 4
112X2112 CONFLAT BLANK GASKET
AND HARDWARE

C o f C

1 5 I 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 rA .  B .C .

C o f C

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 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 DtA B.C.

C  o fC

21 ,| EA 202670 3 GASKET COP OFHC COFC CONFLAT
16-112 OD FLANGE

C o f C

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

C o f C

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

C o f C

96rREBv049-PL-?01



Material Tracer Record

Part Number WHAM 6 SAI 02 Page 3

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

27 500EA v049M777 BOLT SST 18-8 HEX HD 5/16 -18X2-
1 t2LG.

C ofC

28 2 Ef\ v049M019 O'RING VITON A5OO BAKED .275 NOM
X265.125 LG VULCANIZED

C ofC

29 2 EA v049M018 O'RING VITON A5OO BAKED .275 NOM
X274.375 LG VULCANIZED

C ofG

30 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 fC

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

C o fC

140EA 202678 3 BOLT STL SA193 87 COFC HEX HD
7/8-9 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

C o fC

?A 280 EA 20258'13 WASHER STL ASTM F436 COFC 1-3/4
ODX15/16 IDXl/4 THK ELECTROLESS
NICKEL PLATED

C o fC

JO 156EA v049M783 NUT SILICON BRZ HEX 3/8 -16 C ofC

5 T 72EA v049M786 WASHER SST 1B-8 FLAT 3/8 C ofC

60 530EA v049M782 NUT SILICON BRz HEX 5/16.18 C o f C

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

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

C o f C

1 20FT v049M4521 TUBE A269 3O4L CMTR 1.1I2OD X
.065 WT PER SPEC VO49-2-037fi4

C  o fC

2 1 EA v049M551 3 TEE SST304L CofC BTWLD 1-
1/20DX.065 WT PER SPEC C049-2-
037tr4

C o fC

J 1 EA v049M502 3 ELBOW SST3O4L gODEG 1-1I?ODX
.O65WT BTWLD COFC PER SPEC
v049-2-037fi4

C ofC

96rREB:V049-PL-201



Material Tracer Record

SAI 02 Page 4Part Number WHAM 6

4 EA v049M602 3 REDUCER SST3O4L COFC CONC
BTWLD 't-1t2oDX 3/4 0DX.065 WT
PER SPEC VO49-2-037fi4

C ofC

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

C ofC

6 2 FT v049M454 1 TUBE A269 3O4L CMTR 3/4 OD X .065
WT PER SPEC VO49-2-037/T4

C ofC

I 2 EA v049M305 3 FLANGE SST3O4L COFC CONFLAT
NON.ROTATABLE 4-112 OD X 1-112 ID

C ofC

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

J4 z EA v0494021 84-1t41.D. FLANGE GROOVED (HAM) A 661
1'652

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

A 899

36 1 EA v0494032 60-1/2 I.D. FLANGE FLAT FACED
(HAM)

A 566

L'7 1 EA v0494053 60.5 HAM METAL BELLOWS PER
SPEC V0492017

C ofC

38 20T I v049M890 1 BAR SST3O4L SA479 CMTR FL1I2X2 C ofC

1 EA v0494040 HAM BELLOWS TIE-ROD ASSY C ofC

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

C  o fC

46 1EA v049M501 3 ELBOW SST3O4L gODEG 1 ODX.O65
WT BTWLD COFC PER SPEC VO49-2-
0371T4

C  o fC

47 FT v049M451 1 TUBE A269 3O4L CMTR 1 ODX .065
WT PER SPEC VO49-2.037/T4

C  o fC

49 1 EA v0494123 HAM 75 US ION PUMP SUPPORT C ofC

50 1 EA v0494206 HAM ANNULUS TUBE SUPPORT C o f C

1 I EA 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 OVERALI- HEIGHT 16.66

A 360
A 973

96:REB:V049-PL-201



Part Number WHAM 6

Material Tracer Record

SAI 02 Page 5

l l

z 1 EA v049M1361 FLANGE SST F3O4L SA182 CMTR
FORGED BLANKASME CODE 1992
EDITION THRU 1994 ADDENDA
MACHTNE TO 1-3l8 +.06 THK 92.25 +.06
oD x 83.75 -.06 lD FINISH 250/500 PER
sPEC V0492040

A 662
A 929

3 5 EA v049M2201 FLANGE SST3O4L CMTR HALF
NIPPLE CONFLAT NON ROT. 10 OD X
8 OD TUBE X%WI3-1/8 OVER ALL
HEIGHT .332 DIA 24 HOLES EQ. SP.
oN A 9.128 DlA.  B.C.

C ofC

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

1 1 EA v0494009 HAM TEST/BAKE ASSY (WITH 44
COVER)

C  o fC

2 1 EA v0494059G4 SHIPPING COVER ASSY 60 WITH
FILTER

C o f C

4 1 EA 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 EA 2026713 GASKET COP OFHC COFC CONFLAT
1O OD FLANGE

C o fC

6 24EA v049M777 BOLT SST 18-8 HEX HD 5/16 .18X2-
1t2LG.

C o f C

7 24EA v049M782 NUT SILICON BRZ HEX 5/16 -18 C  o fC

o 48EA v049M785 WASHER SST 18-8 FLAT 5/16 C  o fC

1 EA v0494128P314SHELL SST GR3O4i3O4L SA24O CMTR
MAKE FROM V049P7815 14 CMTR
ROLL TO 84.25 ID X 76 LG PER SPEC
v04921 36 AND DWG.V04941 28

A 379

1 1 1EA v0494128P1'l
1 4

SHELL SST GR3O4/3041 SA24O CMTR
MAKE FROM V049P7817 ,I4 CMTR
ROLL TO 60.50 ID X 62 LG BEVEL
INSIDE LONG SEAM 25 DEG EACH
END WITH .045 LAND SQUARE ENDS

A 430

12 4 EA v049M322 3 FLANGE SST3O4L COFC HALF
NIPPLE CONFLAT NON ROT. 14 OD X
12 ODTUBEX.I2OWT 30 OVERALL
HEIGHT.39O DIA THRU 30 HOLES EQ.
sP.  oN A 12.810 DtA B.C.

C  o fC



Material Tracer Record

S/N 02 Page 6Part Number WIIAM 6

42. 1 6FT v049M8761 BAR SST 304/3041SA24O CMTR FL
.375X3

C o fC

14 1 EA v049M309 3 FLANGE SST3O4L COFC HALF
NIPPLE CONFLAT NON ROT. 16-1i2
ODX14 OD TUBEX.I2OWT 5 OVERALL
HEIGHT .390 DIA THRU 36 HOLES
EQ.SP.  ON A 15.310 DIA B.C.

C o f C

' t5 .] EA v049M3113 FLANGE SST3O4L COFC HALF
NIPPLE CONFLATNON ROT. 12ODX
1O OD TUBEX.l2OWT 5 OVERALL
HEIGHT .332 DIA THRU 32 HOLES EO.
s P . o N A 1 1 . 1 8 1  D l A B . C .

C o f C

38 2 EA v0494128P381LIFTING LUG/STIFFENER PER DWG
v0494128 DETATL 5

C  o fC

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

C ofC

48 0 EA v049M87014PLATE SST3O4/3041 SA24O CMTR
.500 x9 x12

C ofC

1 1 EA v049M0021 HEAD SST3O4L SA24O CMTR ASME
FLGD & DISHED 60.5 ID .22 MIN. THK.
(1/4 NOM. THK) 60-1/2 D|SH RAD 3-3/4
INSIDE CORNER RADIUS WITH 2 S.F.
APPROX OVEMLL HEIGHT 12.56
COLD FORMED.DIP PICKLED

A 789

2 1 EA v049M1351 FLANGE SST F3O4L SA182 CMTR
FORGED BLANK ASME CODE 1992
EDITION THRU 1994 ADDENDA
MACHINE TO 1-5/8 +.06 THK 68-112+.06
oD x 60.0 -.06 tD FlNlsH 250/500 PER
SPEC V0492040

4762

3 EA v049M220 1 FLANGE SST3O4L CMTR HALF
NIPPLE CONFLAT NON ROT. 1O OD X
8 OD TUBE X 114V\fi 3-1/B 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 fC

96:REB:V049-PL-201
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F i I t e r  t l e t a I  A n a I t s L s '  7

'  o? ' f
O I AIETER: 3/ Zz->1,-o Lts

C. t l  i

1 9 . 9 6  9 . 6 3  .

c  b / t l  b ' f  a

. 0 3 0  . 0 3 5

g €  a t

v/3 ttv

T h e n a t e r i a l h a s u o t c o n e i ! c o E | a c t U i t h n e r c u r y o r E e r c u r y - c o E t a i ! i ! g c o m p o u E d s .

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

I l A l e r i a l h a s b e o n n a l u f a c t r ' r r e d i u a c c o r d a o c e r i t h s a l d v i k s t e e l C o E P a E ) ' - p u a l i i y t t a r u a l
R e v i s i o u  1 0  d a t e d  O c t o U e r - i ,  f g g S '  g u a l i t y  " l t t " "  " p p t o u e d  t o  I S 0 -  9 0 0 2  / [ l { S  I  / A g o C

Q3p02 -1994.

,''BOC GASES
gO FESEARCH ROAD

K e i t h  1 1 .  E o t t l e ,  I l a r a g e r  '  g u a l i t y  E  t l e t a l l u r g y

i " l . t t "  B r a E B a a ,  s r  '  Q u a l  i L y  E D g i ! t e r

ntt  - l -  f l  /
--A&.t"It--E-tuu^-try-- - c-.
1 5  (  6 6 1 1 9  )  (  1 0 )

@
:

HINGHAM, MA 02043



HARRI5-WE'. .CO 
' l

SOTDER!}TG, ERlzIN€- A

CEA?IFICAIE OF

TTELDING PN,ODUCTS

COIdPLIA}IC3

1o5t YoRK ROAD P,O. 80x 69 | KrN6S XoUNTAIN' NC 28086

-€noctss 
=f3:+ Etw 3 Trtr l

?0. ToosY€/rr/tooc

x!.rr *,*rglr,rlol mt{BER: 6 /Ao 93 78 u 3 - 6a/B
t r .  a ,  ̂  l 4

E d o S ' 3 6 ' K l  -  C I Q  r D

ALLOY: 3 oBL
s ? E c  :  A H S  A 5 , 9 - 9 3  E R 3 0 8 L

9  . 0 0 0

S !NGLE

SAIETY SILV. STAY SILV, STAY CLE:.}I,
TRADEHARKS oF J.91.:  t { . f ,Rars Co' ,  lNC

/il\
Wl. i

.  A t '

4"
I

varuEs eri-ltrlulqr

. fA :  fSSUS DATE:  0E '30 -96

3)f rTE sEnT 6-A?-?7

CHEHICA!

CARsON
HANGA}IESE

tt I r-AAr.

TITANIUI{
NITRO6EN
}L\CNE S IT'H
NI OB IlJ|,|

2  . 5 0 0

E n n

t i

SIL ICON
PHO S PHORUS
asD/1}, (?1lM

HOLYEDgNulf
f E  +  T A

L U T T A | 1

coBtrT
nii1jtr9

r n n  ( i n

. 0 3 0
1 9 . 5 0 0  -  2 2 , 0 0 0

. 7 5 0

. 3 U $

q

-G\ "
l n .  l A

\ cY ' i  /  q l
\.\_./ 4/ 

.

. r  I

:
' : - t - :  _

UNLESS srI{ERt'lIsE sPECIFIED.

S1IY BRITE E BRIDGIi  ATS REGISTERED

UE CERAIFY T}TA? THE ITET{S AIID/OR
HAIRRIALS LISTED ABOVE AI'E IN
ACCORDAIICE 9Jrrlt ALL AIILICABLE
PURCI{AEE SPECIFICATION6 HAVING
PASSED OUR .IXsPECTIONS .[3 NOTED.afrfrBAc GASES

90 RESEARCTI FOAD
HINGHAM' i,lAe043

Qa'-.t:.-- fue,"'" -
/ / .  CERfIFICATIONCLERK

@



I r +E  ESAB Gnoup ,  f  Nc .
1500 Karen Lane,  Hanover ,  pA 17331

toc cAs e5
]O RESEARCi {  ROAD
I  l l lG i i r \H ,  l1A 02041

CEnrrr rcRTE oF Tvprcnl  ANALysrs

Trade Name
oE Trademark:

o iameler  S ize:

u c i g h  L :

- LoE Number:

l lydrogen:

F i l l e t s :

C a r b o n :  . 0 2
l {anganese:  1.  10

Chromium: ,04
N i . c k e l :  . 0 1

S i l . i c o n :  . 3  t
.lunrb ium+ :
TanLa lum:

Holybdenur:  .01
Tungs len:

C o p p e r :  .  0 l
T i  tan iun:

Phosphorus 3 .013
S u l p h u r :  , 0 1 0

Vanadiurn:  .01

(  . 1 5  H a x .
(  I . 6 0  H a x '
(  . 2 0  H a x .
(  . 5 0  H a x .
(  . 9 0  l l a x .

Trp ica l  Chemical  (  S Pcc I  f lca r i  on
Propc rt_!gi_ Re qu I renen Ls )

ft(-)/ o,aet Na., 70 oJ I h/zzVr o ao

This  t la te r ia t  Conforms Lo  Spec i f i ca t ion :
A l r S  A 5 . 2 0 - 9 5 ,  A S M E  S F A  5 . 2 0

Type:  E7. lT-  l *  /  E71T-t2H

X-Rays Sal is  factory

As .l{elded

Y i e l d  s t r e n g t h  ( P s i )  7 0 , 0 0 0
T e n s  i 1 e  S t r e n g L h  ( P s i )  7 6 , 8 0 0
E l o n g a t i o n  ( ? ^ ) , 7  3 2 ' 0
R e d .  

.  
o f  A r e a ,  z  7 4 . 6

Charpy V-Notch ImPacls
G  - 2 O o F .  (  f t .  - l b s  .  )  1 1 7
@  - 2 9 " C .  ( J o u l e s  )  1 5 9

(speci  f icat ion Reoui  rements )

Min irnum Un les s
oLherwise staLed As Welded HPa

I,7|,5t=33f-tl
5oL73 - 33/ffv

tlPa

q d l

I

-  . -  i : r : ! . + r r : r s l .

(  . 3 0  H a x . )

(  . 3 5  M a x . )

(  .  03 f rax.  )
(  . 0 3  M a x .  )
(  . 0 8  M a x .  )

a . ?  m I / t o 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 t h  ( P s i )  S b ' O O O  A O O .
T e n s i ! e  s r r e n g L h  ( P s i )  7 O - 9 0 , 0 0 0  4 8 0 j 6 2 0

verricar-up/overhead- - -'.i{*S;:i:"irri):o!,--..1- 
,,1.1_!., 

.- 1.1,-,.,, ,.-
S h i e l d i n g  c a s :  7 5 2  A R /  2 5 2  C O r

Charpy V-Notch ImPacts
'  .  @  : 2 0 o F .  ( f r . - l b s ' )  ? o

@  - 2 9 o C .  ( J o u l e s )  2 7
'  

: t  
' .

Th. und€l l lgned cer!1( te3 thae ch!  P(oduc:  luPPl l€d Y!11 E€cE _�  .
Itre requlls;eni3 o( the aPFltcable 4tr5 Fll]'er lt.t f 3P€c1!l-_--r r

c. t lon rhen !e3!€at  !n accoEdaf lca. l " l lEh l tac aPecLl lcaElon'  In9, . j . :

'  N o  a { E !  b e l n g  l l l u c d  ( o r  E ? r T _ t
c I ! ! 5 1 (  ! c . t 1 o n  u ! l n 9  t h e  m :
chle!d I  a9 qas.

! i . r  ro t lgn: l tcrn i  change has b6sd ' !ade ln :hE €leel tE .  ' .

1r/re/e6 f1ocess S"ql fe tvts TulL

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

. 0 3 5 ' : * - 3 3 ,  s p o o l

tsa  L8

^$ffilWBOC GASES ", ,tl /,dr.,*Ll
g0 RESEARCH ROAP,,,i ,u'';;;;..0...r5or, Q. A. servtces
HINGHAM, i/n 0e0€ ,." ". ,

. . . i J ^  , . . i : : l : l - . . .  . : .  . .  . , , . . , .

deec:lb€d .l,n th6 q!r!Mlcaeisn rPPEov.l.



MATERIAL CERTIFICATE
SANDVIK STEEL iOUPNTY

p.o .  Box  1220.  SCRANTON.  PA.  18501 PH.  (7171 587-5191
PLANI' !O(J,.t t iOTN, INTERSTAIE 81. WAVERLY EXIT 59

S H I P  T C :

i i t l l i lF lC, \  IE i . ' ; r  i  i .

ou^NrltY / 7A

,'o to fr?f€SS SyS

-, ior.{a'i rr. l ircHAsE o}lDF-;i

,;!Ovr}( OBCEe NO.

)RK OFOEF / LOT NO-:

,,o 7ffin/zzllo/ga

9 7  e 4 5 7

4 i  l i  / ' 4 7

LGS

S T A ! I { L E S S

F r l L e r  l l e

8e  a ' ,

s7  t2916

:  T  g L L  H C L U

L a l  A 1 1 a ! / s r

c

A U S  A - 5

I  I { I :  U I R E

. 440

c b / N  b

. 9

T l P E  E R  3 U 8 L

fla

1 . 8 0 0

0 l  A n E  T E R  :  J / J Z

<  l - .

n r <  t q  q (
. 0 1 3

. 0 ? o

.  0 1 5

T i

. 0 0 2

L U

. 0 5 0

i t l

: , b J

l{

. 0 3 5

C b / N b ' I a

. o 3 0i-;

( e i t h  t l .  E o L t l e ,  l { a l a g e r ,  Q u a l i t y  E  l l e t a l ' l u r g y
C e I € s l e  B r e o a a o ,  F r .  Q u a l  i t y  E c g i a e e r

/ 1  t ) L  i l  / ^ -  a - , - -- - - - tLU6!- - - [$zav*a+t -l -e /. . 1 5 ( 6 6 Y 1 3 ) ( t o )

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

" l l a l s r  
r a l  ! ' s i  i o u c E e d  b y  b a a d  a f ! e r  f  i a a l  p r o d u c t i o t r  P r o c e s s  q I e a q i E g " '

f l a t e r i a l  h a s  b e e B  r a q . u f a c t u r e d  i n  a c c o r d a l c e  u i t h  S a I d v i k  S t e e l  C o n p a a y  q u a l i t f  l l a o u a l

R e v i s  i o t  1 0  d a ! 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 g c o v e d  t o  I 5 0 - 9 0 0 ? / A l l s I / A 5 Q C

Q 9 0 0 2 - 1 9 9 4 .

.JSEBOC GASES
90 BESEARCH ROAD
HINGHAM, MA 02043

CUSTOMEH ORIGINAL



soLD ro:: ?,<.7S-SS SySTEryS

cirsroMEa puRcHASa oRoER uo., 7aoQ9R/z 7A /4 6

SANOVIK OROEE NO.:

woRK oaoEe / Lor uoi.,1 ZC,/A /

SANDVIK STEEL COMPANY
p-o .80x  1220, -SCRANTON,  PA.  18501 PH'  (7171 587-5191

PLANT LOCAnON: INTERSTATE 81' WAVERLY EXlT.59

M,ATERIAL CERTIFICAT

A I R C O  - T E U  E I {  C  L A I  O
t { l H C H A 1 1  n A

CERTf  FTCAIE O^fe t  3  /  ZO , /  97

QUANTITY:

TAG:

S H I P  T O :

E
ao

A u 5  A - 5 . 9

S T A I T L E 5 S  S T E E L . T E L D I N G  S I R E  I T P E  E R  3 O 8 L

F j .  l  I e r  l t e t  a l  A a a l Y s ! s ,  ? 3

D l A h E t E a : 1 / ! 6 -

Eeat

571.737 5

f

-  007

tb

. 4 0 0

cblRb

1 . 8 0 0

P

T i

. 0 0 2

n 1 2

The rater ia l  has aot  coae iu  coEtact  u i th  aercury o_r  nercufY-coata in iog cqsPoUBdS'

' ' ! L t r (  ! . !  a o L  l o u c h ( d  b y  h e o C  a f t e r  f t s a l  $ t o d u c l r o o  P r o c e g s  c l e a o r n g - '

t {a t 'qr  i  a t  has boer  Enufactured ia  accordaoee ' r i th  Saudvik  Steel  Coqrany Qual i ty  } laaual

l o v i s i o r  1 0  d a t c d  O c t o b e r  1 ,  1 9 9 5 '  Q u a l i t y  s y s l e n  a p p r o v e d  t o  I S 0 - 9 0 0 2 / f f l S I / A S Q C

890O2-1994.

.I''BAC GASES

cb lN b 'Ta  l l

. |an  n<q

90 FESEARCH rcADK e i t h  ! t .  E o t l l e ,  l l a ! a g e r ,  Q u a ! i t y  t  l l o l a L L u r g y

C e  ! r s ' . e  8 r r o u a r . 5 r .  Q u a l  i t y  E l g i n e e r
; 1 . '

: t  i  |  /  / n  , .
. _ -,:..f _i.j - : -/_('-i -,J--"-<, - z ! /- 

I- I - - - - - - (_-
l 5 (  6 6 1 1 9 )  (  1 0 )

/-
lry

HtNGltAM. MA 0e8$
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sANDVTK StEel COlVtpRlVv
p.o. BOX 1220, SCFANTON, PA. 18501 PH. {7171 587-5t91

PLANT LOCATION: INTERSTATE 81, WAVEBLY EXIT 59

MATERIAL CERTIFICAT

AIBCO- [E ! I  E IELATD
E ITEEAII  }TA

cEFnFfcATE oate: 6 / LO /9?

oUANTtry:  PER PACEIntr  FOTE

f L D T O :  B O c  E A S E S  ( A I R C O )
L I S L E  I L

USTOMEfi PURCHASE ORDER NO.: 4S 184

7 1  t Z 6

919336

cHr9  Tn '

ANDVIK OROEH NO.:

,ORK ORDER / LOT NO.: 5A3- o

Alrs A- 5 .9

srarELEs!  STEEL gELDI f lE  l l lRE TYPE

F i l l e r  t { e t a I  A n a l  f s  i 3 ,  z

,  0 1 4

Ito

. 0 3 0

ER D IAI IETEB:  .  035 '

Eaal

s?lz1sz - ("o LB

c i

.  840

c b/ll b

Qual i ty.. t

tl!

1 . 7 0 0

la

3 0 g l s I

P

, 0 1 6

t l

. 002

s

. 0 r  3

C u

.040

C r

1 9 .  5 0

Cbl f lb+Ta

.o20

i l i

1 0 . ? 3

. 042
'fi,eex S3sTe*s Ta';'tL

?a zo o s/fr /774/a/{oo

The natar ia l .  hag rot  cona io  contact  r i th

Ie i th l { .  f ,ot t la,  l ' laaager ,

1 5 ( 0 3 0 3 0 , 8 E 0 . 2 ) ( 1 0 )

Eorcury or  D€rcury-coute i ! iqE conpoulde.

,- ,;.
it"{rii.n-r€"..tiiit!i} :i'-...-- "t s-iii;.--:.r --.-:-!. .:

,,,8&GASES
90 FESEAFCHROAD

lbtallurEf'4]-
HlNGhlAM,anUJtilit
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SEHVING NEW ENGLAND

Ui:'-! ' .1[i i / COiY

@
5r l  . ! ,1  l : t y :

l j i r  1 p  1 o :

t{Ii urli i Hii ---------Ltb5ui tl1 t rj---------
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l ,  r i; i  ------ t1i:n--- --- LllL
l:lt ;iliiigEj.-

l' .l l: i'. I r.i rj

A I l.:tifi5 l'l u t'i 1 Il ii ir :i :f
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t l t l i - : L E S I d ! l '  i i i r  U  1 i :  t t ' t

6C i t ! - I :1L- ! ' J l - r ; : i
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B O C  E A S E S  (  A  I B C O )
I  l q l  E  r r

USTOMER PURCHASE OHDER NO.: 4 3 5 9 4

SANDVIK STEEL COMPANY
p.o. Box 1220, scsANTON, pA 18501 pH.(717t 587-5191

PI-ANT LOCATION: INTEFSTATE 81, WAVERLY Ex'T 59

SHIP TO:

MATERI.AT CERTIFICATE

AIBCO-TEI. I  EIIGLAND
H I IIEIIA}' I'A

CERTIFfCATE DATE LO/ LA/96

ouANrlrY: pER pecx lItG tf orE
\NOVIK OFOER NO,:

f,RK OFOE,q / LOT NO.:

' ' .--.a-_' g..*.-
9._43 86

9 5 9 4 1 0

AI IS  A -  5 .  9

STAIXLESS STEEL T IELDI ITG I . I IBE  TTPE EB 3O8L

F i l l e r  l l e t a l  A u a l y s  i  s ,  ?
'{

[$ at

s710840

/6'
,  \ r q i , /

t 4  a ' 1
J - t  ' - t  /

c si th

. 015  .  {30  1 .800

D I A l l E T E B :  . 0 4 5 '

S Cr t t i

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

Cu Cblnb+Ta I

D

t ttb

.050

Cb./nb Ta

Thr mter ia l  has aot  cone ia  co l tact  u i th  ncr iury  oR norsur) , -cot ta i  a  i  lg  corr l rourds,
"nater ia l  

lo t  touchod by hald af tcr  f iaa l  product ion process c leaai lg . , .

t la ter ia l  has beel  maufactured i l  accotdalce r i t i  Saldv i t  s teql  coEpaty guar i t l  t taDualRevisiou 10 dated 0ctobsr 1, 199s, luari ty systcn approved to rso-gooizfusrursgc
Q9002-1994. 

+..

--------.....ttl1F-r.--F-,ri4tt- . OO&,,-.:

- "--q r-, i$65i*;'*ftq:

I to LaS.
gual i  t I

E lg ioe r r
aad rletarrursy C-.-fu TOOteR

ttA]g*OtSEs
30 FESEIFCIIFAD ..
Htt'fGl{All, r.',�off,+s \4

:



MATERIAL CERTIFICA
' r S

SAffiVN( STEEL COMPANY
p.o. aox rzzii scBANToN, PA.18501 PH. l717l 587'5191

FLANT LOCATION: INTERSTATE 81' WAVERLY EXIT 59

PROCESS
lIES'EORO

CEFTIFICATE DATE:

OUANTITY: PER

S?STEIiS I I IT L
llA

8 /26  /96

PACE I l [ i  !OT E

(a tBCO ) SHIP TO:SQLDTO: BO
L I

CUSTOMER PURCHASE

SANDVIK ORD€F.NO.:

4t276

a 7  t 2

5 ? { 5 1

I L

NO.:

9

C G A

ONDER

WORK OFDEH / LOT NO.:

AITS A-5 .9

sTAI ILESS STEEL r fELDI 'E  T { IBE  TTPE

F i l l e t  t l a t r l  A a e l  T s  i s  '  3

ER ioEL

H E f

1 .  800 ,015

T i

. o0?

D t A l { E ? E B : 3 / 3 2 '

Eeat

s? 10840

c  s i

, 0 1 5  . 4 3 0

s

,  013

6 u

.050

Cr

20 ,  01

I i

9 . 7 8

 f i l | t c b l t b T a
l p9  I  " f r f
Y to ' '  .oso

t - - * n *

Cb/ lbrTa I

. o40__ _ _- -!s0

Tho mter ia l  bas !ot ,  cona iu  co i tact  u i th  nercury or  t r€rcu8y-col ta iu iug cotrPould! .

" l {a ter  ia l  lo t  touched by baad 8f t t r  f i !81 Psoduet ioo Proctss e leaning" '

f i a t . r i e l h a g b a c a n g l u f e c t u r c d i a e c c o r d e a c r t l i t ! s a l d v i l s t e o l C o n p a n y l u a l i t y E a a u a l
Bcvie ioa t0 detrd 0ctobci  

-1 ,  
1935.  Quel i iv  ryst rn rpprovrd to I  S0-  9002 / f i l  s I / fSgC

09002-1994.

! . lgt  E. Berg, 0irector,  Qual i ty ald l t ta l lurgt  / , ' '

15 (65119) (10 )

'l
I'�.1
i
l /^r re?.rMFn dFIGINAL



IS,qNDVI MATERIAL CERTIFICATI

SANDVIK CTETL COMPANY
P.o- Box 1220' scRANToN, PA. 18s01 PH' (?171 587'5191

PLANT LOCATION; INTEFSTATE 81, WAVERLY EXIT 59

SHIPTO: PROCESS S{STB4S
vvESItsORO I'B 01581

CERTIFICATE DAIE: 6/ IA /96

QUANTTTY: 60 I,BS 308L x 36

TAG:

SOLD TO:
D\r ('/l>E5

CUSTOMEF PURCHASE ORDER NO.: no603PJ/v59049045000

1K # 591854SANDVIK ORDEA NO.:

WORK ORDER / LOT NO.: 96SZ Z7

A t J s  A - 5 . 9

S T E I N L E S S  S T E E L  H E L O I [ E  E I B E  T Y P E  E R  3 O S L

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

D I A  E T E R :  3 . i  3 2 -

I J

f,eal

5 ? 0 9 2 ? 6 l 1 r Q

I{o

. 0e0

s i

. 4 3 0

c b/ll b

I'f!

1 . 8 0 0

r

.  0 1 8

T ;

C

. 0 1 2

. 1 3 0

Cbl t tb . Ia  t l

. 0 3 0  . 0 4 5

T h e  r o a t e r i a l  h a s  u o t

" l ta ter  ia l  EoL touched

l la te r  ia I  has b€en
B e v i s  i o n  1 0  d a t e d
q9002-1994.

c o n e  i E  c o [ t a c t  r . r i L 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 n P o u E d s '

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

n a n u f a c t u r e d  i a  a c c o r d a l c e  u i t h  S a n d v i t  S t e e l  C o n p a n y  Q u a l  i t y  l l a l u a l

O " l o l " .  1 ,  1 9 9 5 .  Q u a l i t y  s f 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

B e n g L  E .  B e r g .

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

V

0 i r e c t o r ,  g u a l  i t y  a r d  l { e t a ' [ I u r g y



MATERIAL CERTIFICATT

SANDVIKSTEEL COMPANY
p.o. Box rzzo, scnerurll, PA. 18501 pH. {7r7) 587'5191

ffiaoffEASHSTERSTATE 
sl. WAVERLY EXrr 5e

SOLD TO:
HINGI.IAM, MA O2O4d}
90 RESEARCH ROAD

rc.: 700 50 3 r,Iils90 490 4 5000
IK 59L854-02

965225

CUSTOMER PURCHASE OROER

SANOVIK OROEH NO.:

WORK ORDEFI / LOT NO.:

sHlP To: PRCCESS SYSTEMs INTL
wEsltsoRo MA 01581

CEFTIFICATE OAIE: 6 / 7? / 96

oUANrlrY: 120 IBS er308l 1,/L5 x 36

TAG:

AI IS  4 .5

STAITLESS STEEL T , iELE INE i  I . I IRE

F i ! I e r  u e l a l  A n a I t s  i 3 ,  : .

T  l P E  E B  3 O E L

l{r

1 . 8 0 0

l a

B I A H E T E R : 1 / 1 6

E e a t

s ? 0 8 ? 2 ? n l  4

I{o

aq.n

s i

" q n

cb/fl b

Y

.  u u J

n 4 )

t { i

9  . 8 7

\'.--,.'

cb/tt b+ Ta ll

. 0 3 0  . 0 6 0

@

l late r ial has
R e v i s  i o a  1 0
99002-1994.

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

. . ! { a t e r i a l  n o t  t o u c h e d  b y  h a o d  a f t e r  t i u a l  P r o d u c ! i o !  P f o c e s s  c l e a n i o g . "

b e e u  n a n u f a c t u r e d  i n  a c c o r d a l c e  H i t h  s a o d v i k  s t e e l  C o n g a n y  Q u a l i t y  l l a r u a r

a " t " i  0 " t o b . ,  t ,  1 9 9 5 .  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 / l f l s I / A s Q c

E e r g t  E .  B e r g ,  0  i  r e c t o r ,  Q u a l  i  t y  a o d  1 1 € t a l  l u r g y

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

\

(--

?.-

4,?



qrh
I

. t .

nt  n 7n.
BOC EA5E5  ( I IRCO)
L I S L E  I L

:USTOMER PUFCHASE ORDER NO.: 
42100

MATERIAL
SANDVIK STEEL COMPANY

p.o.80x 1220, SGEANTON, PA" 18501 PH.O17l 587-5J91
PLANT LOCATION: INTEBSTATE 81, WAVERLY EXIT 59

QlJt t r  Tn.
AIBCO-TET ETOLA.\  '

ItA

we stboro, !l a. CEBTIFIOATE oAftt g /27 /96

PO- 700 627-V5 9 0 4 9-O 4louANnrY: pER pACl(IrG x;

process systems in t l  r rEEAn

|ANDVIK OROER NO.:

VORK OFOEF / LOT NO.:

9 0 8 1 4

Ars  n -5

_STATTLESS STEEL IELDT_!6 r IRE

F i l l e r  l t e t a l  A a a l y s i s ,  ! c

o

T I P E  E B  3 O 8 L

llD

t  .720

D I A I I E T E R :  . 0 4 5 -

Cr

19.  88

Cbllf b.Ta ll

. 0 5 5

Ecat

s43?364

c

. 01  3

tb

.250

c i

. 4 3 0

cb/nb

. 0 1 0

P

.020

l t

. o05

s

. 013

C u

.150

I t

The ntrr ia l  has aot cono i l  coatact ! i t 'h letcusl  or Lrcurt-col tai  a i  ag conpouuds.

"t later ia l  lot  touciod by hald af tar f i la l  product ioa Psoc.ss cl ta! i lE."

-ltairil:f 
hgr brrr naaufectririd- ia tccordascr rith Saadvik Strcl CorpaaT Qui]litT lraau..l

hvis ior 10 datod 0ctobrr 1,  1995. Qual i ty 3l3t . r  tpprov.d to lSo-9002/ l l ls l / tsQc
Q9002-1994.

(-.-. .a&r Boc c
90 RESEARCH ;]

E.!gt  t r .  l r rE, Di ! .ctor,  Qual i ty asd l t ta l lurgy
Dat igl /ar iaai ,  Qtal i ty E.rg i  re ar

e.{ffid-:------
15(g6*a ) (10 )  '  l HINGHAM, MA C-J ;- '
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SANDVIK.-] MATERIAL CERTIFICA
SANDVIK STEEL COMPANY

p.o. Box 1220, SGBANTON, pA. 18501 pH. (7171 587-5191
PI-ANT LQCATION: INTERSTATE 81, WAVERLY EXIT 59

SHIP TO:  A IRco- rEI {  E IELATD
E IIEEAII TlA

CERT|F|CATE oeTE: 9/04/96

oUANTITY:  PER PICEIIG f0TE

TAG:

OLDTO:  EOC ITASES (A IRCq)
L I S L E  I L

)USTOMEF PUSCHASE OHOEF NO.: {Z 1OO

;qNDVIK OROER NO.:

VORK OROEA / LOT NO.:

9  0 9 1 6

Al rs  A-  5  .9

5 IAI ILESS STEEL I IELDITs  SIRE TTPE SA :OdL

F i l l E r  l ! € t a l  A l a l  t s  i s ,  t

D I A H E T E R : 1 / 8 '

S  Cr  l l i

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

Ti  Cu Cb/ l lb iTa I

.. 002 _.-. , 050 . 040 . -.._ - 050___

BrEg t  E .  Ba rg ,  l t i s r s to r ,  9ua l i t y  and  l L t . t l u rg l

15 (56119) (10 )

Eaat

s?10840

c  s i

. 015  .430

t{u P

1.800 .015

r
Cb/ll b Ta

Thi natet ia l  has lot  com la col tact  r i tL rarcur l  or t r€rcury-coEtaini lg conpounds.

" l iater ia l  
not touched by hand eft . r  f iDat product iol  psoc.ss cleeai lg."

.4.i&.. r\

lGter ial  has beqa nalufacturod iu accordauco ui th Saldvik Steel  Conpaay Qual i ty l laaual
lovigioa 10 dated Octobor t ,  1995. Qual i ty aystrn rpprovod to IS0-9002,/ f  ISL/ISQC
Qe002-1994.

t

?ecy:rs syslEr/1s
TooG&,Z -r</r s? dt/'o4{
YK L?sl2/

.dwft,t" FOc GA_qES
90 IiESEARCH Rt ..rn
HI

. . . t D

2.4o t-€.



SANDVIK STEEL COMPANY
P.O. BOX 1220, SCFArrtrON. pA. 1s501 ptr. lzrZ) ssz_irst

PLANT LOCATION: TNTERSTATE 8.r, WAVERLY EXIT 59

-/.'

EOC GASES (A IRCO)
t  t q t  F  r t

OLD TO:

USTOMEF PURCHASE oRoEF No.: .I2 I oO

ANDVIK OBOER NO.: 9 0 8 1 6

,OHK ORDEB / LOT NO.: f,96ZErE

MATERIAL CERTIFICA

SHIP TO: AIRCO-!EI{ EtrELAID
E I rGE A}1 IlA

CERnFtcATE oaTE: 9 / O4/96

ouANT|ry:  PER PACE I fS IOTE

TAG:

Ieat

s?10840

w/

Ar{s  A-  5  .9

sr r r r lEss srEEL rJELgrnE qIRE TrpE Ea 3oEL

F i l l e r  l l e t a I  A a a l T s i s ,  t

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

S  Cr  i l i

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

Cu Cbl ibrTa I

. 0s0  .040  .050

c  s i

. 0 1 5  , 4 3 0

tto Cb/lf b

.050

If! P

1 . 8 0 0  . 0 1 5

Ta  T i

- . uuz

c=

Tho nater ial ,  iag aot conr ia cottact  ni tL mrcury or D.rcur l r-  co!, ta i  u i  ag conpouads.
" ! ' t a te r i a l . l o t  

t ouchad  by  baad  a f te r  f i aa l  p .o iu i t i oo  p rocoss  c leaa iag . . .

l {at t r ia l  has beeD raaufacturad ia eccordaaco r i tb Saadvi l r  Steel  Conpaay qual i t } ,  t tatualRavisioa 10 datrd 0ctobor i ,  199s. Qual i t ;  rystrn a;rprovrd to Iso- io0iz irsr4sgc
Q9002- 1994.

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

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

.aew Boc GA:a-.j

l - t t r  r  * .  . -  . .

-H 
ROi-,f

..\ 020#t

Qq.rt-ss sysTarns
7 oo A2 -R/t, 59 o./7 -a/A

7K b?gL/ts

50 uB.

( -
\3

;-

\-. -
' - ltrD.rGailcEF-



OLD TO: Eoc EesEs
LISLE IL

:USTOMEF PURCHASE OROER NO.:

( A I R C O )

'6934L5

7-.r/v590 49-0 42

SANDVIK STEEL COMPANY
p.o. BOx 1220, SCRANTON, PA 18501 PH. t7171 587-5191

PLAMT LOCATION: TNTEBSTATE 81, WAVEFLY E)oT s9

SHlp TO: p roce s s sy st e'nr s

MATERIAL CERT;;.::;;

CERTTFICATE OATE: L O  /  0 3  / 9 6

;ANOVIK OROER NO.:

VORK OROEF / LOT NO.: Itrw6 z

OUANT

TAG:

e r s  A - 5 . 9

STAITLESS STEEL IELDITG T IRE TTPE EB 3OgL

F i l l e r  t l a t e l  A u a l t s i s ,  ?

D I A T E T E B :  1 /  1 6 .

Eqat

s43?854 .01 3

Ho

- 250

s i

.430

cblnb

.010

Ih

1 .  ? 2 0

Ta

s

. 0 1 3

. C u

l ar.t

Ct

1 3 .  8 S

Cbl i lb .Ta

n i

9 .  98

It

n q  <

P

.020

l l

. o05

Th.  Bt6r ia I  has lo t  cone io  co l tact  u i th  oetcury or  Eercur l -conla io iag.compouads'

. . t ta t . r ia t  lo t  touchrd bt  hald af tor  f i la l  pEoduct io !  Psoctss c leaaiog. ' '

l t a t r r i a l h a s b . | ! l a l u f a c l u r a d i l e c c o r d a a c e l . i t h s a l d v i l s t e e l C o n p a n T Q u a l i t y l { a e u . l
Rovisiou 10 datod O.tol . i  

- i  
,  
-  
iSgS. Qual i ty systrn approved to IS0-9002/I l lS I  / tSqC

g9oo2-1994-

ffiBOGGASi:.-j
NESEABCH ROJ..T

B e u g t  ! .  E c r g ,  D i r a c t o r ,  q u a l i t l

Daa ia  1- , laa iar  i ,  l ra l i tY EuEiaeorDaa i c l-,f aai al i ,

ttt- '

aud nrtal lurgy

bili{GHAM, MA 020+-

(?



,ilmvlKl
.G{t+'rl "

taoro, Boc ErsEs (rrRco)
L I s L E  I L

;USTOMER PURCHASE OFDER NO.: {2 100

;ANOVIK OFIDER NO.: 9 0 8 1 6

VCRK ORDER / LOT NO.: .Jig6?819

sntr  I  u : A I R C O - ! E I {
E  I ! G E A E

EIGLA!D
ttA

E / 4 3 / 9 8

P A C E I l E  T S T E

MATERIAL CERTIFICA
SANDVIK STEEL COMPANY

p.o. Box 1220. SCRANTON. pA. 18501 pH. {717} 587-9191
PI-ANT LOCATION: INTERSTATE 81. WAVERLY EXIT E9

CEBTIFICATE DATE:

OUANTTTY: PER

Ar { s  A -5 .9

S T A I I L E S S  S T E E L  T I E L D I [ E  q I R E  I T P E

F i l l a r  t l e t a l  t a e l 7 3 i t .  i .

E t t  S u o L" :

tlu P

1 ,  ? 2 0  . 0 2 0

h  t  t r F ? F F .  t : r t " .

Ta

Fe at

s437 864

BenEt  E .  Bo rg ,

t5 (66119) (10 )

c  s i

.013 .  {30

Ito

,250

cb/ l lb

,  0 1 0

T i

. 005

s

.  013

C u

. 1 5 0

C r

1 9 .  8 8

Cbll b+ Ta

l i

9 . 9 8

I

. 0 5 5

The ratcr ie l  haE sot cono ia costact ui th t refcutt  or netcl l r t -ss! . ta i l iag €o|rPound8.

" l {atar ia l  lot  touchad by haad after f iaal  pcodi i i t l in Process cleaniuE" '

l {ater ia l  has bor!  naaufacturcd l !  eccotdaoc€ r i tL SaEdvif  Stoel  Conpaay Puel l t f  l taoual
Ecvis ior 10 dated 0ctobor 1,  1995. Qual i ty eystan approvsd to IS0- 9002 / l l l  sI  / lsg8

0e002-1994.

D i r .c tof .  Qual i t I  ard l la ta l lurgy

6.ry,? Boc GA-$ES
g0'TIESEAFICH ROAD
HINGHAM' MA O2O4}

Qa,*c-ss syGn^s
7oo A? -R/ r/S?aq? -a'

c____Tx eqzq2o
J,'/o t-8^.



llccilec
A Partnershio ol Akoa Weld Wire Company' lnc'

and Aluminuh TechnoloEy Cotporaton

AlcoTec wlre Company
2750 Aero Park Orivg
Trav€rse City. Ml 49686 USA

{5 f6) 941-4111 Phone
iet e; *t-etsl rar

C t _ < / 0 7 / 9 b

CERTrrrer : MATLART AI- REPC�T<T

'iia 1 . s T I G  R o d  B o Y

tr_ij{ u rn!tl--L-

i a ) - F O
p s l 9 " l

n . o . *  -  ' ? + 5 +

Chem i  c .1  t  Compos:  .  :  ^ -  |  i  n r  i  I  sr L ru" r'"' -- 
"' "t4.qrtlj-----', '1-4$-4!'8]--qr

E I eme n t -:!J'-
0 . 4 0

5 t
n  r n

a , r
\ { n  - , - r f i  I ' t /

: i =  ' \  i l  :  o  1 5
l . .  ^  . <
Z n
' F ;  o '  t 5

.  n n n \ r

E'i tr .  t  F,; :  l ' .  t  t :
^ - L ^ -  r ^ r r r  0 ' t 5
( r L r l 9 r

i  I  u : r r  i  i r  u r n  R e ' r r a  i n d e r

: ' :

\

\

. i l c o T e c  l l l i r e  c o m p a n . ;  h * r e b v  c e r t i f i e s  r h a t - t h e - T t : : : : " 1 ^ : : : t : : n ' 1 1 : ' i r t l ; :
m e e  t  t h ei i i l i i ' i l l '1. ; ;" ' i ; ' ;" ; ; . i  

- i  n "..o.l l : : :-- i i , l  i ld, : : : i  : : :":. :""T:: :
: ; ; i : : . ; i ;  l l l i i t l l i l " i . - i t ' ' p . ' i r i ca t  i on  ' {ws  ; - r '  t 0 -e :  : r od  an i '  o
r l q u i r e n ' e n r s  I  i s t e d  b e I o w '

. \ l l  P a c k a g i n g  m a I e r i a " s  a r e  i n  c o m p l i i r n c e  * i t h  C O N E C  l e - s ' i s l a r i q n '

A d d i  t  i o n a  I  o r d e r  R e q u :  ( e m e n t - i :
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P.O. Box 1220. SCRANTON. PA. 18501 PH. (717! 587'5191
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Anachment

LIGO COMPONENT CLEANING DATA SHEET

Component Serial Number

Project V59049

F-/ 
- (xq /o'tQ/lL'7-/o

/013f-127'-/8--

kr{

rir le 
spECIFIcATIoN FoR CLEANINGiIR0CEDURE

SPECIFICATION
HsmbcrA 

vo49-2-ors

Wash Cycle:

Flowrates: IO 6-c -.

aA 42 v\ i\ rt <!\
/)  ^ - 1,9 \ ' . .  i - .  -  lc

Max. Temp.: / z-l 6 
- 

Durarion: gJ *,^ 1)"2

Operator:

Comments:

Date: j-:'a.: i:-

Component(s) Inspected By:

Quality Assurance:

Comments:

o*" ,J ' -27-Q7

-f-22-



lll 
"

l 
e

i 
.=

l =
l 

=
l

b
l ll 

S
i s

 
N

g
l Rl ,

*l 
ll u

=
 ;B

 
;llll

E
l 

ll in
=

 =
=

"
8

llll
lll E

:E
 u

E
 H

lll
lll 8

2
4

 ?
ir

 
,r

 
r

ll
6

.l ll 
E

 :fi=
 E

fr
fr

 q
lll

a-l ll z,g;E
 

E
H

E
E

?? 
illl

a jll , ; Ig1 g'E
 ; al ttr!|

lnE
E

E
E

iE
E

E
H

E
E

$lll
E

i
i

-E
* 

* i=
 i** ?*uu*i qilr

zI

S
 P

E
C

 IF
 IC

A
T

 IO
 N

N
u

m
b

e
rA

v
0

4
q

-2
't8

+

-l

$
.-l

=
l

)
l

a
l t=

r=
l

s
l

\$
-l

P
z

g
e

 
2

 
o

l 
L



{7
*7

- 
4

z-

-..l
.c\I
{]J-.

,{:-

.lAtJVaFz

z
l

=
l

.
l

s
l

.t\' 
I

z
l 

z
l

=
l =

l
o

l 
l,rl

\l 
b

'l

"*l 
?

i
s

l ;l
\

t
 

i

l 
'll 

ll 
tl

s) 
F

 
Lll 

tll

$ 
x 

Z
 

=
 

u
t

r
E

F
F

I
I

I
J

F

2
2

 
>

*
o

r
s

t
o

;i 
tr

z
e

l
-

E
 g

=
; 

=
 x

Z
a

Z
U

-
l

u
.

j

E
 2

i
 

z
3

:
E

 :I=
 E

fifi
E

 $
q

+
 5

:
=

6
 e

 E
F

 n u
 g

 g
 ?

 E
tr 

=
 A

fi s n
 g

 g
 ?

 =
=

 I 3
p

 H
 *

,n
 

-, 
o

 5
s

 s
 I 

E
 E

 3
 E

Z
 

a
 

5
 

-
,

i =
 

3
 

d
 

d
 

d
,

s
E

u
 k d

7
,=

3
2

 
m

 m
 E

 =
i 

5
 

*
 

F
g

 b
 

e
 

X
 =

 
=

 
=

R
 g

 ; n
E

 ?Z
rt"=

t 
i H

&
 

P
 

E
 :* 

=
=

 : 
<

 { 
r 

6
r

r
-

(
t

F
z

,
.

.
_

R
q

H
 a

 F
=

=
 

n
*

2
2

f
r

 5

i E
 u

 =
t

 
q

E
 

E
 E

;
E

d
 

fr 
5

 
8

ff a
H

 E
 &

 {6
5

"
x

4
y

 
H

*
f 

=
" F 3

=
 [ : A

 ; x
 g

E
 

=
E

 J
 d

E
 ?

 fi E
 E

 fr 3
o

 
q

o
 

r
+

 <
H

 
I 

q
 

e
 

q
 

q
 

<
Z

 
F

F
 

N
 

s
 

!.i 
(O

 
F

- 
c

O
 

O
t

I;4ryiiulo3\

o)t\"l\b\\

zoFFoo=Jz

() 
,',i 0

a
fll=

 e
=

8
3

0
(

F
u

J

tr5
8

z
o

t
z

S
P

E
C

 IF
IC

A
T

IO
N

N
u

m
b

e
rA

 
v

o
4

q
-z

-tg
+



Title: COMPONENT RGA TEST PROCEDURE

TEST ARTi CLE P.{R{iVIETER.S W\ LOG

PHYSIC.{L DI}IE}{SI O\S
s-s. suRF.A.cE

, 3  r  / c -  6  I  To r :

hr :n in  I  iTor :

n ; : r n l n  I  I  r u ' ,

Nunroer: V049-2-i 27
l -

c"!, fu2

SPECIFICATION



TITLE BAKE OUT TE},IPER{TUR: LOC

B.{hEOLIT LOG / D.A.TE

Numoer V049-2-i ?7

Title: COMPONENT RGA TEST PROCEDURE

SPECIFICATION

P : a a  ? l  ^ t  ' r c



Tltle: COMPONENT RGA TEST PROCEDURE

r l i L t RGA iON SOURCE SEINNGS SHEET
DATE: 1 lz i
TIME:
TEST l.D.: e.g. WBSCl_l I , JH4AL
PSI TEST ENGINEER:
QU.{IITY ASSUR+T\CE:

I RG.A, NUI\{BER:
I RGA SENSOR HE.{D SERLAI # Qi!1S

- i=;-=i;;;-,  l v D e  L h - I K L , | \  |  t t 5 - I  r r E :

Channel 0 ENABLE
i f l . r . ^ r ^ '  I  l a a - l i f i a -
i - - ' - - ' " ^ l l ' - " : " " ' ' '
IT:p. CH-TRQIi | |
I sE\ tvo t r -  . .2 :F>,  I  Ion t " r
-

I Mode SCA-\-N I Filament #
t ' ^ ' - '

I widrh Ir -

I Speed 
I 

lS-Emission
l r
I  R"". ' '1,, , ; . , '  i1 |  tr- , i" .  f" ' ,  ̂r1

| . r:::.-.,,.;.: I Protect [A]

I
I

I

T-
I

HS-T1{OR.

3.5

R-E-Polariq'r
l '_"T'1
I Lalhooe

I Focus

I Field Axis
I Exrract

fuir p-;-
t ' " - ' - -
t . . . .
l  : : . t . - - '  "
|  

' .  r .  i  : : i ' :  " .

SPEClF I

invese
1 1 /  l
L ' l

1 3 8
90.0
t . J 6

1' )

Thresh

SATION

I

I
I

I
I
I
I
I
I
I
I

. l

I
I
I
I

Nurnoei. V049-2-i 27 R e Y :



RGA SC.{\ P.{.R{,T\,IETER FILE SETTINGS

TESTI.D.: e.e. WBSC1 I
PSI TEST ENGINEER:

RGA NUMBER:
RG.{ SENSOR
RGA ELECTRONICS UNIT SERIAL # QivlE

Nunlbe!': V049-2-127
A -

1 )

ri i le: COMPONENT RGA TEST PROCEDURE

P.A&dvlETER. FILE: LI GO200.SAP

Mass

Amplifier

\JL t  ru  l :  usei  o tscret lon
ul5 l 'L .+ t  :  user  d lsc iet lon

P.{RATVETER FILE: LIGO2OO.SBP

l l

Speed '

width - 200
Resoiutioa

Amp. lvlode AUTO
Amp. Range
R.a.rge-L
Pause - Cal. r.0
Ofset ON

SPECIFICATION

L-t1-U

S tare ENABLE
CH.IRON

V{ess Mode SC.A,N-F
First Mass 0.00

92^.  1:  ^ t  .a



OUTGASSING RA REPORT SHEET

DATE: 1.

NH/1 M b

QUALITY ASSURA'T\CE:
w cal l<<L , cqele S WFt LE : 672 5 s1: J!!,___!_1!!E

RGA NUMBER:
ne..{ sE}tsoR HEAD sERI^{L # QMs
[CATIEmRo]tIcs UNIT SERI.AL # QstE

a
Torr-L/s

Gas load
sensitivity
Torr-L/s-A

Sensitivit-v
Factor
wrt N2

Lea.Ii rate

Ton-L/s

,, / E-ll4 .8X10

2,'7L.-E

,o{-/ 3

5,o L: - /o
2.0x10

Title: COMPONENT RGA TEST PROCEDURE

TITLE

; .
I t

' ' l Tarr Q/tt lctk
'7 

/orr utf tak op€^l

Tat)x

fia")

r > L-tr4

f n4sr.,t t?Lr = 4L xn
=  / , f , b o

-- 2,+t2 €!

Vo/rA&[ = 25oo' /o/rs
SPECIFICATION

Number V049-2-1
A

g)^a )n of 26_



Titte: COMPONENT RGA TEST PROCEDURE

SPECIFICATION
Number: V049-2-127

A

OUTGASSING RATES REPORT SHEET

TESTI.D.: e.e. WBSC1 I
PSI TEST ENGINEER:

RGA NUMBER:
RGA SENSOR HEAD S
RGA ELECTRONICS UNIT S

a
Ton-L/s

sensitiviry
Ton-L/s-A
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PROCESS SYSTEMS INTERNATIONAL. INC.
20 Walkup Drive, Westborough. MA 01581
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QUALITY PI.A.II

FOR
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ADAPTERS
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ff iDATEI DESCRIPTION OF CHANGE

PROCESS SYSTEMS INTERNATIONAL, INC. SPECIFICATION

INITIAL
APPROVALS

PREPARED ,,T DATE

4!4'.ilJ rrl4tc
APPROVED DATE

,4ry (t;/ta
Numbcr
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Rev.
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APPLICABLE DRAWINGS

RETER TO FAIRICATION PI.AN

APPLICABLE PROCTDT'RES

IVELDING PAW P8-Ptt 7So/"t*,8"/oBe
W.EIDING PAW Pt-P{t ?57oAr,2SolcEe PWET
IVELIIING GTAW P&PE l00o/"Ar IntryET
TYELDING GTAW P8-P{l 100"/"Ar
WELDINC PAW P&Plt 75'/.Fc'?5Y.Ar
GENERAL NEPAIR PROCEDI]RI
LEAKCSECKPI.AN
CLEANING PROCEI}I]RE
BAIGOUT PROCEDIIRE
STAINLESS STEEL TI.,ANGE FORGINGS
COMPONENT SEOP CONDITIONING PI.AN
SPOOLSft{ODE CLEANERSIBEAIW TUBE MANTFOLIS TN'T

RAW MATERIAL EANDLING PROCEDI]RE
PROCEDURE FOR VERIFYING COMPONENT DIMENSIONAL

ACCIJRACY
COMPONEI{T PACKAGING, flANDLING AfiI} SEIPPING
WELD DATA SEEET SPECIFICATIONS

v049-2{70
v049t{71
v0d.9-2472
v049.247t
v(X9t-r46
v049-x!74
v049-2414
v049-2{15
v049-2{19
v049-2{140
v049-2447
v049-2497
v049-2-l?o
v049-2-121

v049-2-123
v0.19-2{tl

SPECIFICATION
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2506 Market Slrest
San DieS, CA 92102

(flg) ?acl-75-/1
FAX (619) 23$0s29

SAN DIEGO WELDERS SUPPLYI
EL CAJON VALLEY WELDERS SUPPLY

2446 Main Sfeet 205't Vlnqfard Awnue 1190 N. Ma6hallAt/e.
chuh visra, cA 91911 Bcondido, cA 920a B Caion, CA 92020

(61S1 56e-1300(6131 42$3911 (619) 432-{t445
F/J( (619) 4z&6lse FA)t (6i9) 432-s22a Hiioigl ssz:se7s

ACCOUNTTNG AND CHEDTT FAX FOR ALt LOCAIONS (519)239{620

COMPAIfY
P .  O .  # :
INV#
DATE

TYPE

WEIG}ft:
HEAT#:

CERTIFICATIONS

NAlvlE: IIYSPAN fNg
e 1 1 a o

308L
.  l -  -
L l  L O

4 V

AT6834

TYPICAI CHEMTCAL PROPERTIES

c  0  . 0 2 4
s i  0  . 3 8
M n  1 . 8 0
D  n  n l o

s  0 . 0 0 1
f r  1 q ' r )

N i  9 . 5 3
M o  0  . 0 7
C u  0 . 0 9

SPECIFICATIONS

Aws/AsME SFA 5.9, CrsSS 308L

We hereby certify that the above
spec i f i ca t ions .

product meets the lisred

.F

5

=
o

lYl*l W /YLJ*,"
@



SAN DIEGO WELDERS SUPPLYT
EL CAJON VALLEY WELDERS SUPPLY

2446 Main SfB€t 2051 Vineyard Avenue 1180 N. Ma6ha 

 

Ave.
chula vista, cA 91911 bcondido, cA 92029 E caFn. cA 92020

(619) 42$9S11 {619} 432-{t445 (619t 562-1300
FAx (619) 423-6159 FAX (619) 432-8223 FAX (6ig) 562-9975

ACCOUNTING AND CHEDTT FAX FOR ALL LOCATTONS (619) 239{620
.CERTIFICATIONS

COMPANY NAME: I{YSPAN INC
P . O . # :  6 I L 2 9
INV# :  59996  A
DATE:  10 -31 -95

TYPE: 308L
S I Z E :  0 4 5
WEIGIIT: 75
HEAT# :  S28708-54

TYP ICAL C}IEMICAL PROPERTIES

c  0 . 0 2 4
s i  0 . 3 8
M n  1 . 8 0
P  0  . 0 1 9
J  U  .  UU I .

Cr 1972
N i  9 . 6 3
M o  0 . 0 7
C u  0 . 0 9

SPECIFICATIONS

Aws/AsME SFA 5.9, CT,ASS 308L

We hereby certify that the above product meets the lisced
specif icat, ions ,

M*> W.c-YW..lqt
San Diego welders Supply

2506 Market Stredt
San Diego, CA 92102

(619) 4$7571
FAX (619) 2390529

c
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3  -  P t -  o l

spectrometer leakThe above referenced
test to Ehe required

e:rpansioa joiat has passed the mass
sens itivity.

Tn <l t1a.- t - . . r^ Leve1 If o^c" te,A/Fd

UASS SPECSROUETER TEST REPORT

CUSTOMER: Process Syst,ems Internatioaal, Ilc.

SaLes Order  No. :  70904 IEem:  A Drawing' No. :

Equipmert:DuPont 120 SSA Leak Standard. Sn. 10 51

Tesi Prccedure per ASTM E-498 Test A=ea: BeLlows and weLd end.s

l € T  D : r . i -  M a .

St1. Leak Rate -  St,d.  d /" . Date InEpectoi{f$

o o / / x / o -  7 /73o ,e,4,/qaCb - f f i \ ' e

l'taEerial ET*

Be11olrs Taqqed reld eqd ttaEaqqed creLd end

i lazz 3o9{/ ' / ,4 7a Ffl-tE



20 Walkup Drive, Westborough, MA 01581

cALrFoRMArNSrrrurEoFrEcnNolocy ./ LIGO pnOfgCf

MASSACHUSETTS INSTITUTE OF TECHNOLOGY

CUSTOMER:

DATE:

The LIGO Project
Califomia hstitute of Technology
Mail Stop 18-34
Pasaden4 CA 91125

t0t28/97

CONTRACT ORDERNUMBER:

PSI JOB NUMBER:

PC t75730

v59049
-  : . .

i l v049 4 A3DRAMNGNI.]MBER(S):

TAGNUMBER: WA3 A

SERIALNT]MBER:

ITEM:

0i

Refer to attached Material Tracer Record

APPLICABLE SPECIFICATION(S): sA-240 A-500
sA-193 87
sA-194 2H
F-436

PSI certifies that the items firrnished in this shipment have been manufactured from the materials and in
accordance with the process test and acceptance criteria requirernents 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.

F:\HV\LICO\CORRESPO\SENECAL:COC-FORM



Material Tracer Record

Part Number WA 3 SAI 0l Page 2

Item # otv U/M Part code Description Cofc  MIC#
CMTR

1 I EA v0494081 48-'II4ID FL'G GROOVED & SLOTTED A 607
2 I EA v0494070 48.81 ID X 68-1/4 OD FLANGE FLAT

FACED
A 703

1 EA v0494A3P1 BELLOWS ASSY 48.25 ID MAKE FROM
v049M163 '1 PER SPEC V049-2-017 &
DWG V0494-A3

HYSPAN DOC
53142

s/N 001

1 0 54EA 202678 3 BOLT STL SA193 87 COFC HEX HD
7/8-9 UNC X 4 LG ZINC PLATED .OOO2
MIN THK.CLEAR CHROMATE
PROCESS

C ofC

1 1 54EA 202679 3 NUT STL SA194 2H COFC HEX HD7I8-
9 UNC ZINC PLATED .OOO2 MIN THK
CLEAR CHROMATE PROCESS

C o fC

12 162EA 2025813 WASHER STL ASTM F436 COFC 1-3/4
ODX15/16 IDXI/4 THK ELECTROLESS
NICKEL PLATED

C o fC

1 3 1 EA v049M024 O'RING VITON A5OO BAKED .275 NOM
X 162.5 LG VULCANIZED

C ofC

I EA v049M025 O'RING VITON ASOO BAKED .275 NOM
X 153.125 LG VULCANIZED

C o fC

1 5 1 EA v0494061 ELBOW SST304L COFC 3t4 c�DX 2 3t4
OD CONFLAT DWG SIZE: B

C ofC

96:REB :V049-PL-201
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Atrrro SlpHrH Eort
P.O. Bq 1975
Bdirrcn,l'|D21203 US.A

Curlonrr:

Yosrder:

*coo Sficft cld TrodirU Comeol
J25 N. rt4ldir€oL Rsod, Sqib 2000
S4ounburg, l! 601 73.21 8

G.O.Corfton

?787fi lAurR*( 8l96al

rgEE, O9-e6

Miflsfpr 19a.6/Alsz

PROCESS SYSTEIIIS ]NT'L.' INC.

'-D*fl-&

!3r 12 o*- t,*rro

psr nrrc no. AZ13

SiFcif,cdiorr:

l{cor }rlo.: 39210 lG.OGdsoo Hl # 6Xl 421 StC Grodc 301llo 3O![CC.B7
Prudua Slsbr 5-25' x50.0f xRDM

Sloh. ao:

3W-l
39U-2
3v2t-3
3f2A-4
3eu-5

l.ngiflinl
302"5(r
3m.str
301.ffi'
301.5f
300.5f

\Md$fi"l
50.tr
50cv
50.tr
50.00r
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P.O. BOX 1224 SCRA|VTON. pA, 18s01 pH. (7171 sS7-5191
PTANT LOCATTON: INTERSTATE 81. WAVERLY EXIT 59

SOLD TO: EOC EASES (  A  IRCO)
L I S L E  I L

cusToMER PURCHASE ORDER NO.: 41276

snrovrr onoj:n.No.: e8? tz
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MATERIAL CERTIFICA-
SANDVIK 9TBEL COMPANY

p.o. Box 1220, scRANToN, pA. tg5o1 pH. {2171 Eg7.sr91
PI-ANT LOCATION: TNTERSTATE 81, WAVERLY EX|T s9

SHIPTO: PRffiSS SSTEI4S
VTESTBORO tA 01581

CEFTIFICATE OATE: 6 / 7E /96
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CUSTOMER PURCHASE OHDEH NO.:

SANoVIK ORDER NO.r

WORK OROEE / LOT NO.;

700603R/N59049045000
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9652  27

A U S  A -  5 . 9

S T A I N L E S S  S T E E L  q E L D I I I G  U I R E  T Y P E  E R  3 O E L

F i . l l e r  l l e t a I  A n a l f  s i s ,  2

D  I  A I I E T E R :  3 / 3 2 '
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s?09276

c

ni  r l
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L U
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MATERIAL CERTIFICA
SANDVIKSTEEL COMPANY

p.o. sox rzzo, scRaNTlT!, pA. t8s0t pH. (?17) 587.s191

^w aoci uffgHsrrERsrArE 
81. wavERLy Exrrse

90 RESEARCH ROAD
SOLD TO:

HINGHAM, MA O2O4d}
cUSToMER pUFSHASE oRDER N 6.;7O0 603r /V59049045000

1X 591854-02
SANDVIK OROER NO.:

WORK ORDET / LOT NO.: 965225

PRCCESS SYSIEMS INIL
WESIBOFO I\,IA 01581

CERTIFICATE OAIet 6 / l7 /96

oUANTITY: I20 IBS er30gr_ 11116 x 36
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A U s  A - 5 . 9

S T A I t r L E S S  S T E E L  T I E L E I  I N G  q I R E  I Y P E  E R  S O S L

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

I ' ' D

1 . 8 0 0  . 0 1 6

D  I  A F E T E B :  r , / r 5 -

C r  l l i

2 0  . 2 0  9 .  8 ?

Cblllb+ Ta ll

. 0 3 0  . 0 6 0

E e  a t

s7 08? 27

llo

. 0 5 0

s i

.  390

cblf lb

. 0 1 2

C u

. 040

I t

.  003a;\
\_/

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

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

l { a t e r i a l  h a s  b e e d  n a n u f a c t u r e d  i n  a c c o t d a n c e  r i L h  S a E d y i f  S t e e l  C o n p a E y  Q u a l i t y  l l a n u a l
R e v i s i o r  1 0  d a t e d  0 c t o b e r  1 ,  1 9 9 5 .  Q u a t i t y  s y s t e n  a p p r o v e d  t o  I  S O -  g 0 0 i f i f S f  Z I S Q C
q9002-1994.
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MATERIAL
SANDVIK STEEL COMPANY

P.O. BOX 1220, SCFANTON. PA, 18501 pH. (7171 58?-5:91
PI-ANT LOCATION: INTERSTATE 81, WAVERLY EXIT 59

SHIP TO: A IRCO-TEg

westboro, Ma. CEFTIFICATE OATE:

PO- 700 527-V59049-O4lauANnfit pEB

ETELAT;
llA

I  rz7 /96

PACKI t rE  ! i ; :  -

oLD To:  Boc oAsEs (AIBco)
L ISLE IL

;USTOMEH PURCHASE OHOEH NO.: 
4Z l0O

;ANOVIK ORDEF NO.: 9 0 8 1 4

voRK oRoER / Lor No.: i^. ^- ,. TAG;-  - :  - -  " - '  -  s 5  8 8 4 5

process systens int j t  rr trEAr

A r I 5  A - 5 . 9

_STAITLESS STEEL I , IELD_!!G I IRE frPE EB 308L

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

l .  c i

. 013  .430

ttr D

1 .720  .020

D I S ! 1 E T E R :  . 0 4 5 -

S Cr f l i

. 0 1 3  1 9 . 8 8  9 . 5 d

Xrat

s{ 3?864

Ito

.250

cb/llb

.  010

T i

,005

C|I

. 1 5 0

Ta CDlflb+Ta n

Thc ntrr ia l  has lot  corc ia contact r i t f ,  l r rcury oa rrscur l -coata i  a i  ng ionpourds.

" l t rater ia l  
lot  toucbrd bI  la ld af tor f i la l  Drqduct io!  I r rocrss cloal iag."

lhlfiirf har brer raaufaitririd- ir rccoidaace gith Saadvi& Stcrt Co4rarT Quillity llaou-:
lrviriol 10 datrd Octobrr 1. 1995. lvality stst.r .pprov.d to lS0-9002/ilfs l./tsqC
09002-1994.

aDd lt tauuss t L.'' 'AeV BOC G
90 RESEARCH ;:.
HINGHAM, MA C:J.;-; '

E.!Et t r .  E.rg, Dir .ctor,  lual  i  t I

/;
\4y



MATERIAL CERTIFICA
SANDVIK STEEL COMPANY

p.o. Box 1220, SCRANTON, PA. 18501 pH. (7171 587.s 191
PI-ANT L8CATTON: INTEFSTATE 81, WAVERLY EXIT s9

SHIP  TO:  A IRCO- IE I |  E IGLAID
E ITGEAI1 }1A

CEFIIF|CATE OATE: 9 / A4/96

QuAtlrlw: PEB PACEM trolE

OLDTO: Esc EnsES (A t RCo)
L I S L E  I L

}USToMER PURCHASE oFDER No.: 4?IOO

;ANOVIK ORDEA NO.: 9 0 9 1 g

voRK oRoER / LOT NO.: 4gatAZO

A q s  A - 5 . 9

STAI ILESS STEEL ' IELDITE I I IRE  1 IPE ER 3O8L

F i l t € r  t l € t s t  A n a t t s i s .  Z

D I A I E T E B : 1 / 8 '

S  C r  l i

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

c  s i

. 015  .430

f i ! P

1 . 8 0 0  . 0 1 5

Eeat

s?10840

/ P s l \
{ 0 c }
\ CtY ,/
\_-/

:

tto

.  050

cblI  b Ta

B i r r c to r ,  l ua l i t y  and  l t  t a l l usgy  U

Ti cu Cb/ l lb lTa t l

_.002 . . . - ,  ,0s0. .0{0 .  - . ._ - .050___

The nater ial  tas lot  conc ia col tact  r i th mrcury or Eercury-cortaiEi !E Gonpoulds.

" l {ater ia l  
lot  toucbe{ by hald ef tar f iaal  groduct ioa proc.ss oteet inE."

,-{*. .q\

l later ia l  bas becn nanufcctured i l  accotdalco r i tL Saldvik Steel  Colpary lual i ty l {a lual
Revisior,  10 datad 0ctober 1,  1995. Qual i ty syston eg;reovrd to I  S0- 9002/f lSI/ lS9C
99002-1994.

?Roc:xs sYslEr1S
7oo(A,Z -a/r s? dt/-oE/
TK L?stz/

Z4o cBBerg t  E .  l e  rg .

15  (  65119)  (10 )

tffi140,1, BOC GA-qES
9,ti..ljIsEARcH FI . iDHINGHAM, MA-OZO+3



- . - . . ' .

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

OLD TO:

USToMER PURCHASE oRoEF No.: 42lOO

ANDVIK OFOEF NO.: 9  0 9 1 6

,ORK OFDEF/LOT NO.:  {EZA r  E

SHIP TO: A  I  RCO- !E I {  E rGLEID
EIlGEAI }TA

CEFIFfCATE DAIE: 9 /O4/96

ouANrlry:  PER PACE I I |E lOtE

MATERIAL GERTIFICI
_ - _^g4NDVtK STEEL COMPANYp.o. Box i220, scna,.rroN, pA. r8so1 pH. grzt laz.irsrPLANT LOCATTCN: TNTERSTATE 81. WAWnr_V eXn sg 

-

c  s i

,0 r5  .430

I.h P

1 . 8 0 0  . 0 1 6

T i

D I A H E T E R :  1 , / 1 8 '

C r  t  i

2 0 , 0 1  9 .  ? 8

Cb/[b+Ta X

.040 ,050
.050

Cb/llb Ta

s

,  013

C u

.050.  002

The nater ial  r 'as lot '  conr i l  col tact  r i t r .  r r rcury or t rercury-coataiaiag corpoulds.
" ! {a ta r l a l . ao t  

t ouchad  by  haa r t  a f te r  f iEa l  p "o iu } t i oo  p rocess  c laaa ing . . .
l latcr ia l  hag beau naaufacturcd ia accordaaco si th sardvirr  stae!,  conpaay lual i ty bnual
Hi;:i lr lt 

datrd oci'obrr 1, tees. qn"iit i-"i"i.n approvcd to rs0-Booi/ri lsr,/rs9c

tr?ocass sysTerns

86lgt  E. 8orE, t t i r .ctor I  gual  i ty and t tetal lurg ,  C.-

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

.la@FBOC GAn-,.l�
^H RO;.f

l - r t r r - .

7ooAl -n/r|9o'/? -a{A
-TK ("?34ts

5o t-g^.

A ' t s  A - 5 . 9

S?AI ILEsS STEEL SELDING q IRE r rPg ER gO-6L

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

f,e at

s?10840
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SNDVTR
@l SANDVIK STEEL COMPANY

p.o. Box 1220, SCEANTON, pA- 18501 pH. rtl7t 587-5191
PLqNT LOCAnON: INTERSTATE s1, WAVERLY EXIT 59

i

MATERIAL CERT

L O  /  0 3  / 9 6

OLD TO: E O C  C A S E S  ( A  I B C O  )
L I S L E  I L

:usroMER puFcHAsE onoen No.: '69341s

sHlP TO: Process sy st e'n s

CERNFEATE OATE:

;ANOVIK OROER NO.:

VORK OHOEN / LOT NO,: 7if i627-.r/v590 49-0 42

OUANT

TAG:

n r s  A - 5 . 9

STAITLESS STEEL TELDI I IG  I I IBE  TYPE ER 3O8L

F i l L € r  1 1 € t a l  A u a l t s i 3 ,  Z

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

Cbl l lb+Ta

Xeat

s{3?864

c

-  013

tb

.250

c i

, i l30

cblnb

1 .  ? 2 0

t a

P

. 0 2 0

l l

. 005

s

. 0 1 3

' C u

. 1 5 0

tl

. 0 5 5

Tho nater ial  has aot cone iu col tact  r i th ncrcu.y or Earcuay-coutaiaiug.co[Foulds.

" l latcr ia l  
lot  touchtd by baad aftcr  f iaal  groduet iol  pRoc.ss cleaaiag."

l latrr ie l  has brr l  raaufacturad i l  accordauce si t !  Saadvik Stcal  Co4raly Qual i ty l laa' i "  I
Revisior t0 datrd Octobrr 1,  1995, Qual i ty systen approved to ISO-9002/ l l lS I / ISQC
99002-1994.

%BOCGASi:,:
RESEABCH RO,N.--'B ! E g t  E .  l . r g ,  D i r c c t o r ,  g u a l i t y

D a a  i o  l - i a l i a n i  -  O u a l i t v  E a q i a o c r

(<

Daa io  pa r ia t  i ,  Qua l i t y  Eng iaoc r

&<*ZZ:::---
15(651( ! ) t 10 )  - .

aud lL tat lusgy

HINGHAM, MA OzO+J



I
,STNDVTKI
.?Fill

OLOTO:  EOC ETSES (A IRCO)
L I S L E  I L

;USTOMEH PUBCHASE OHOEF NO.: {21O0

iANDVIK ORDEN NO.: 9  0 8 1 €

\IOFK ORDER,/ LOT NO.: ,J967819

MATERI,AL CERTTFICA
SANDVIK S?EEL COMPANY

P.O. BOX 1220. SCRANTON, pA. 18501 pH.(7171 5S7.9191
PI-AMT LOCATION: INTERSIATE 81, WAVEFLY EXIT 59

SHIP  TO:  A IRCO- [E ! {  E IcLA ID
E IlEEAIT .}'A

CEFTIFTCATE OATE: 9/03/96

oUANTITY: PER PACE116 IOTE

, TAG:

A r { s  A - 5 . 9

STAITLES5 STEEL TELDITE 4 IBE I IPE  ER 3 -O8T

F i I l a r  ! { € t a I  A t r a l t s i ! ,  ' t

.Eea t

s43?864

B.sE t  E .  B .s  E .

15 (  56119) (10)

c  s i

. 013  .430

It! P

1 .  ? 2 0  . 0 e 0

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

S  C r  l i

.  o13  19 .88  9 .98

llo

, 2 5 0

T i

. 005

C u

. 1 5 0

Cblllb Ta

.  0 1 0

Cbl l ! .Ta

. 0 5 5

TLe natrr ia l  hae lot  conr ia cortact ui th mrcury or n rcuft-coatai !1!g cotrpou[ds.

" t {a t s r i a l  
l o t  t oucbed  by  haad  a f t i r  f i aa l  p iod ' i b t f oa  p tocess  c lean ing . "

l {ater ia. l ,  has b!r !  t ralufacturrd ln accotdaoc. r i th S8ldvi l  Steal  Conpaty qual l t f  l taBual
Revision 10 detod 0ctobrr 1,  1995. Qual i ty systrr  egprovad to IS0- 9002 / t l l  SI  / lS!C
99002-199.r.

! isrctor.  gualrrr  .ad n tauursy c--- ' r"x &g42o

6ry,fl BOC GASES
gC' I-]ESEARCH ROAD
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l!colbc
A Parlnershio of Alcoa W€ld wira Company' Inc.
and Aluminufi Technology CorForalior

AlcoTec WIre Company
2750 Aero Pa,k O.ive

. Traverss City, Ml 49686 USA
(6f6) 941-4t 1l PhonE
(6 I 6) 941 -9 I 54 Far
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SANDVIK STEEL COMPANY
P.O. BOX 1220, SCRATVToN. pA. 18s01 pH. 17171 587-5191

PLAIVT LOCATION: NTERSTATE 8r. WAVERLY EXIT s9

A
\U

SHIP TO:

CERT]FICATE OATE:

OUANTITY: PER

TAG:

CERTIFIC.

A I R C O - ! E H
E ITEEAI{

E !ELA!D
tlA

9 / 0 3 / 9 6

PRCEITG i lOTE

et ls  A-5 .9

sTAt il-[-ESs 
-S 

TE-EL t{ELD rrc rI BE t rpE - EF3 qar,..,:..-

F i l l e r  i l a t a l  A a a t y s i s ,  ! r

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

Ee at
s7t6/o

-Frrt

c si ttu P

. 0 1 3  . 4 3 0  1 . 7 2 0  . 0 2 0 . 0 1 3

C u

. 1 5 0

I i

9 .9819._88

i l r . 2 5 0

cbl i lb

.  010

l l

, 005

Cb/ i lb+Ta l l

. '<R

90 BESEARCH ROAD

Tha nater ia l  lag lo t  com ia coatact  i r i t i  t roscury 08 aercurr -co l ta i r iag corpoulds.

" l {a t r r i * l  
lo t  toucbrd by Laad af ter  f iaa l  _produet i r i t  p tacgse.  c le .aai . tg , "

l{etor iel hae
R e v i g  i o a  1 0
99002-1994.

ft""ess sfiPg

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

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

c- 
70a/aY77// o/sda

,JU{BOC GASES

' ' t  '

b. . t  ra lufacturcd ln  aceordance Hi t l  Saldv ik  Stea. l .  Conpaay Qual i t f  t iaBual
dated 0ctoboc 1,  1999.  Qual i ty  rystcn agprovEd to IS0-  9002 / l i lS I / ISQC

HINGHAM, MA 02043



SOLD TO: E O C  6 A S E S  ( A I B C O )

L  l > L E  r r -

CUSTOMER PURoHASE OFDER NO.: {6582

SANDVIK STEEL COMPANY
P.O. BOX 1220, SCRANTON. pA. 18501 pH. (7171 587.519.1

PLANT LOCATION: INTEFSTATE 91, WAVERLy EXITFg

MATERIAL CERTIFICI

A  I  R C O . I I E U  E  T 6  L  A I I D
H I 116 H AI{ t1A

CEFTIFICATE OAIE;. 4/ Zf /97

oUANrtrY:  PER PACKIIE n0TE

TAG:

SHIP TO:

SANDVIK OROER NO.:

WORK OROER / LOT NO.:

12603

9 7 8 { 5 7

A I S  A - 5 . S

S , l A I F L E S S  S T E E L  i T E L D I I ' G  q I g E  f T P E  E B  3 O g L

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

n T A H F " t r O .  : r  / ! ? -

Cblflba Ta tl

.  o30  .035

co EpouBds .

E e a t  C

s?12e?6 -4o18 .013

> l

.  {40

cb/ 

 

b

1 . 8 0 0

t a

D

l l

. 0 0 2

L U

F n " s t r t
1-*tq'

l1r�

.  070

\ 3 3  /  e w s

(.o. r o " t tft ,/7 7Y r aJioo

il^)ep<P 4- Jt- ?7 ot?€R4os?aa-o/

I e i t h  t I .  E o t t l e ,
C e l e s t e  S r e o a a a ,

T h e  n a t e r i a l  h a s  u o t  c o n e  i r  c o l t a c t  r i t h  n e r c u s y  o r  n e r c u r y - c o B t a i D i L g

- l la ter ia . l ,  
t ro t  tou€hed by baad af ter  f i ta l  prod.uct ioa process c laa! iEg."

I later ia l  has bo€tr  EaBufacturad in accordance r i th Sa!d' / ik Staal  CoFgal l  Qual i ty l tauua. l .
Bev i s ion  10  da ted  0c tobe r  1 ,  1995 .  Qua l i t y  sys ten  agp roved  to  I  S0 -  9002  / l t l s  I / ISOC
Q9O0?-1994.

lgtrBOC GASES
l laaage r  ,  oual i t l ,  E l {e ta l lurgy 90 HESEARCH ROAD

HINGHAM, MA O2O4i}
c--"

()@)



, .MATERI.AL CERTIFIC
:  : ' : i '

PROCESSS 'STE} tS  I ITL
ItA

4 / 2 5 / 9 7

P A C E I T E  ! O  T E

TAG:

Alrs A- 5 ,9

B I  A t iE  TER:  .  03  5 '

20 .  02

f t i

9 . 8 5

co! tact

Cbl l lb+Ta l l

or  nercury-coBta i ! , i [g  co [Pou! ,ds .u l  t h  mrcu ry

:;?-t

CUSTOMEF ORIGINAL



AFR 2g '9? 1I:58'1I"1 NOFTHEFST AIFGf;5

AlcoTec wirc Company
2750 A€.E Prrk 0r1vt
Tr6vErsr Clty, M 40e86 USA
(816) 941.4111 Phcac
(616) $1r.9r54 F|I
dcciac e rtverg.com E-mall

Q r / r 3 / 9 1

l!cci!'ec
A Pemalrhip of Alcoe Wetd Wln CornP.ny, hc.
rnd AlrJmlnur'| Tachnology Carporstbn

CER.TIFIED MATERIAL REF'ORT

t&

R 5 1 8 3

P , O , *  -  9 3 1 1 9

r25 TIG Rod Bcx

+ . J

F c n r i n z l a r

363423

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

!r{n
M c

z,:,
T i
E ;

O t . h e r  E a c h
/ ' \ r  r . - .  t ^ t t  I

. 1  1 n

1 . 0

n  t <

n  ? <
n  l (

0 , 0 0 0 8
|1 r1 (

. l l  c o T e c  W i r e  C o m p a n y  h e r e b y  c e r t i f l e s  t h a t  ! h e  m a i e i i a l  c o v e r e d  b y  t h i s
t e p o ! 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 r h  a n d  b e e n  f o u n d  t o  f i e e t  t h e
a p p l  i c a b  l e  r e q u i r e r n e n t s  o f  s p e c i f  i c a "  i o n  A w s  A 5 . 1 0 - 9 2  a n d  8 n ) '  o r d e r
f e i i u L r e m e l l t s  l i s - t e d  b e  l o w .

, I
. 1 1 I  P a c h a g i n 3  m a r e r ' f . a l s  a r e  i n  c o m p l  i a n c e  w i t h  C o f i E c  I e g i s , l a t i o n '

. 4 d d i t  i o n a l  o r C e i  R e q u  i  t e n l e n l  s  i
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spEcmcAfioN FbR cLEANtr\c pRocEDURE

d3 A,. Slntd I

Attacbdetrt

LIGO CODIPONENT CLEANI}IG DATA SEEET

v049-I-147 v049-Lt79

Project V59049

lenoceount usro:
rAsd 9T4fi t^' oP

CoEponent

ro de E"ooL

Serial Number

o t
Y A I o:

W r c h  { ' \ r ^ l F '  \ \ \ a . ^ \ J 6 ' \

a)

Florrates: 30 GF',^ Ma,r. Temp.: l'/b 
- 

Duration: 3 L"s

Date :  7 - l - : -?7

Comments:

t

Component(s) lnspected By: T 7L t n ̂ -

QualityAssuranc"t G.-€.-.--^-p-'

Date:

Date: 7 - z.f-r

Number -
A V049-2-0r5

Comments:
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f itle: COMPONENT RGA TEST PROCEDURE

1E5T ARNCLE PAT3METER,S PUN,IPDOW}{ LOG

SPECIFICATION

Page 20_ of_



TIIIE: COMPONENT RGA TEST PRdCEDURE

TITLE BA]<E OUT TEMPER.A,TURE LOG

SPECIFICATION
Numb€r \049-2-'127

A

Fage 2l_ of _26_



ITLE

\iH4

l . l t ^ ro-n

4' ?.?', ' ,ot,  L ' .  l ' {8r,of
T "rlD3

-- 1.fi'l i
l o "

43cq.e.hi- Mn"-

RGA SENSOR HEAD SERIAL-

a
Torr-I/s

Ttle: COMPONENT RGA TEST PROCEDURE

SPECIFICATION
Nurnlec V0492-

A

t7L

+ ,(y"rcl): l,'irrof -.^;llr



Itls COMPONENT RGA TEST PROCEDURE

OUTG RA l(t

RGA ELECTRONICS TJNIT

a

SPECIFICATION

lo- lo ' '1
a4'? r 6--t,z
37,t  *ro '

- t3l;[5

Page 5 of _26_



RGA caiculations A3.xls

A}1U i
(amp)

Leak Rate
(Ton-Us)

F I wi Leak
(amp)

ensrtlvrt o q

Area= 1.68E+05

nzTrzes+e-I4j0s+0 | | z.tsem | 21.978 | l-?6593E{617.5r742E-t2

t6 2.38E-10 0.57 95.51162273r8E48 1.34987E-13

l 8 E.19E-10 0.64 101.1088.28074E{8 4.9r73E-13

28 5.30E-09 9.50E-07 1.28E-08 126.6676.71333E-073.98654E-12

4.14E-lL 9.408-08 6.03E-10 167.379 6.92949E-09 4.1149E-i4

44 | 1.04E-10 1.57 158.6411.64986E-089:19729E-t4

5.00E-13
5.00E-13
5.00E-13
5.00E-13

2.508-08
2.00E-08
2-50E-08
1.00E-08

/ .o j r - l  r

6.i48-11
/-oj-t- l  I

2.938-11

329.8r5
328.407
329.815
347222

1.64908E-10
1.64204E-10
1.549088-10
1.73 61lE-10

9.79262E-t6
9.75081E-16
9.1926?E-16
1.03094E-15

t?9
131

t34

Otber | 1.33E-10 ti6.667|| 1.58E-08 I l.ooE-l3

ComFoDent:
Date tested:
Pass/Tail:

A3 (sn 1&2)
07R0197

Pass



TITLE RGA ION SOURCE SETTN.IGS SHEET
DATE:
IIME:
TEST I-D; ag. WBSCI I brfr3. \
PSI TEST E}IGINEEK

Title: COMPONENT RGA TEST PROCEDURE

-t
IRGASENSORHEADSERTAL# QMS I I

re
Channel 0 ENABLE

ffiffi RF-Polariry inverse
l r r p .  c H - T R o N  l l . - . ,  I  W
I SEI,( Volt- << >> | | Oiiset ON I I lonRef 1.38 |

lro.* ei8 |
lode SCA.].I-N I FilaErent # | | Field .lxis 5.75 |

I F*1 | I9S4 | lExragt rZ I
Iwiari
I ' o o  | r y r y
|  |  "  l l  l m b a r l  I
I Resolurion I Erniss [ntA] | | i i'i :'.., r'. I
| .l;:--:.,,,'ii - | Protecr [e] iJ | | ixl' ,:i, ,.. I

SPECIFICATION
Nurnbeti V0492-127

A
Rev. l

Page 2l of 25_



RGA SCA}.,I P

PARAIV{ETER FILE LIGO20O.SAP PAX.,AIVIETER FILE: UGO2OOSBP

' '  l l

Spcrd- .'-: 5 s
wi&h ,-:.. 200
Rcsolutioa J <

A-op. Modc - AUTO
Amp. Rroge
Range-L
P*rsa - Cal 1.0
Otrset ' ON

Load-Ch:00 cH-0
Statc ENABLE
Dcr Type CH-TRON
Mass Modc SCAN.F
Fi6t l',fass 0.00

Mass
Sp€cd-"*:'-.' 5 s
Wirlth .:..-.. tnn

Resohnion .j 7 5

Tlrcshold:i.. 1E:15

'. AmPlifier
Agro. Mode" AUTO
Amp. Rangc
Range-L
Pause - CaL 1.0
Offsct " - ON

OUTPUT: Uscr discrction
DISPLAY: User discrerion

Title: COMPONENT RGA TEST PROCEDURE ::

SPECIFICATION

Page -23- of -26-



{GE: TEST I-D. FILE}IAME )oCCCCCCCSAC

BARGRAPH DATA FILE NAJvIE

A}IAIOG SCA].I DATA FILENA.N,TE

OTHERDATAFILES

1., 'ft3 -l .5+L

PRINTOIJTOF

I. LAST A}IALOG SCAI.I BEFORE CALIBRATION

L A}IALOG SCA}I WiTH CALIBRATED LEAK OPEN

3. ' BARGMPH PLOT 
.

Itle: COMPONENT RGA TEST PROCEDURE . :
i i

RGA COMPT'TERDATA

SPECIFICATION
Numlec VB92-127

A

PaEe _?5_ of _26_



lon Current [Al Cycle:2
E-05

E.{I7

E-08

E{s

E-r 0

E-l l

E-12

E-r 3

180 200
[amul

1,5 lt
,l?)" a

L '  t o {  u

= lZO..* D

t



lon Curent [AlE-0 6

E-07

E{!8

E{9

E-r 0

E-r'r

E-I2

E-13

Cycle : +

160 180 200
[amul

.E-1



lon Currcnt [AlE-05

E-07

E{t8

E{:t

E-10

E-l1

E-l2

E-l3

E-l4

Calibrated Leak Off
Gate Vaive Closed
Verificabon of Air Signailre in Manifold or Pump Shd

180 200
[amul

160



fr 6 Mtfl's
NlA



20 Walkup Driw, Westborough, lrA 01581

,/ LrGo PRoJECT
CALIFORMA INST'TUTE OF TECHNOLOCY

MASSACHUSETTS INSTITUTE OF TECHNOLOGY

Table of Contents

TAG#.WA3B

PAI-VO49-+A3-02

I QuatityPlan Sign Offs.

2 Hyspan Metal Bellows Dosumentation Package.

J

C ofC to Codes and Standards.

Material test reports for shells, heads md luge flanges.

C of C for no:zles, small parts, flanges and weld wire.

4 Final Cleaning Certificates.

5 Bakeout Certificate.

Acceptance Test Data.

Final Vacuum TestData

6 Non Conformarce Reports. Use As Is when applicable.

1 As Built Drawings/Dimensions.



rirte QUeUfy Ptnnt Foe- LteO- Apnprd<s

l: j,' ,. .-.,

QUALITY PLIIN

FOR

LIGO

AI'APTERIi

SERIALNo V049-4-A3-O"

[{reVEf 'rptri

f df6'h,/n Eezens* oal Dfi F o363
REVLTT BY-DATEI eppo.DArE I RIPTION OF CHANGE

PROCESS SYSTEMS INTERNATIONAL, INC. SPECIFICATION

ININAL
APPROVALS

FREF,FD ' DATE

At&'*ilJ / ,///r4?(

APPROVED DATE

ti rr> 4t;/ra
Numbcr

Avotl-2-t72
Rev.

v



I

APPLICABLE DRAWINGS

REFER TO FABRICATION PIJN

. APPLICAALEPROCEDT'RES

WELDING PAW P&PE 75o/o[r,25o/oBe
WELDING PAW P&Pt 75%Ar, 25%Ee FTYET
WELDING GTAW P&PE l@%Ar PIYET
IYELDING GTAW P&P8 r00%At
WELDING PAW F+PE 75./"Ec,E /oAr
GENERAL REPAIR PROCEDT]RE
LEAK CEECK PLAfl
CLEANING PROCEDI]RE
BAIGOUT PROCEDTJRE
STAINLESS STXEL FLANGE TORGINGS
COMPONENT SEOP CONDMONING PLA-IY
SPOOLSN4ODE CLEANERS/IEAM TIJBE MANIFOLDS FAB
RAW MATERIAL HANDLING PROCEDIJRE
PROCEDURE FOR WRIFYING COMPONENT DIIT{ENSIONAL

ACCIJRACY
COMPONENT PACKAGING, EA}IDLINC ANI' SEIPPING
WELI} DATA SEEET SPECIITCATIONS

v0d.9-2470
vu9-2477
v049-2472
vu9-2473
vM9-Z-146
vu9-2411
v049-2{r{
v049-2{15
V0,19-2419
v049-2{40
v049-24{7
v049-2497
v049-2-r20
vug-2-121

v049-2-123
v049-248.1

SPECIFICATION
HumblrA 

vot?-z-t7L
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SAN DIEGO WELDERS SUPPLY*
EL CAJON VALLEY WELDERS SUPPLY

2506 Market Street
San Diego, CA 92102

(61s) 23$7571
FAX (619) 23S0529

TYP ICAL Ci{EMTCAI, PROPERTIES

a 1  ^  ^ ^ ,w  v . u z . +

s i  0 . 3 8
Mr'r 1 en
D  n  n 1 q

s  0 . 0 0 1
Cr L972
N i  9 . 5 3
Mo 0  .07
C u  0 . 0 9

SPECIFTCATIONS

Aws/AsME SFA s.9, CLASS 308t

we hereby certrify that the above
specif icaE ions .

ACCOUNTTNG AND CREDTT FAX FOR ALL LOCATTONS (619) 2394620
CERTIFICATIONS

FYSPAN INC
O L L Z >

5 9 9 9 5  A

0 4 5

s 2 8 7 0 8 - S 4

244tt Main Steet
Chula Visul, CA 91911

(6191 42&9911
FAX (619) 423-6159

2051 Vineyard Avenue 1180 N. Marshait Ave.
Escondido, CA 92029 E Cajon, CA 92020

(6191 432-ll4,l5
FAX (619) 432-8223

(6191 562-1300
FM (619) 562-997s

producE meets the lisEed

COMPANY
P . O . # :
rIw#
DATE

S IZE
WEIGITT:
.rlrlA 1# :

NAME:

308L

u.*1 
-Intc-l!1:J^a

San Diego Welders Supply



2506 l'rarket Street
San 0iego, CA 32102

(619) ?397Sn
FM (619) 239{529

SAN DIEGO WELDERS SUPPLY!
EL CAJON VALLEY WELDERS SUPPLY

2446 Main StE€t 2051 Vin€yard Avenue 11g0 N. MalshajtAve.
Chula Vish, CA 91911 Bcondido, CA 920e9 E Cahn, CA 92020

(619) 4e19911 (619) 4:t2-0445 (619) 562-1300
FM (619) 423S1s9 FAX (6i9) 432-8223 FAX (6i9) s62-9975

ACCOUNTING AND CREDIT FAX FOR ALL LOCATIONS {619} 239-0620

COMPANY NAME:
P .  O .  # :
INV# :
DATE:

CERTIFICATIONS

ITYSPAN INC
o  ! L z >
c q q q a

t u - z t - t o

TYPE: 3081,
S fZE :  l / L6
WEIGIIP: 20
HEAT#: 4T6834

TYPICAI, CIIEMIEAI PROPERTIES

c  0 . 0 2 4
s i  0 . 3 8
I\ , ln 1.80
p  n  n 1 q

s  0  . 0 0 1
Cr ]-972
N i  9 . 6 3
M o  0 . 0 7
C u  0 . 0 9

SPECIFICATIONS

Aws/AsME SFA 5.9, CLASS 308L

We hereby certify that Ehe above product. meets Ehe listed
spec i f i caE ions .

welders Supply
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20 Walkup Drive. Westborough, MA 01581

cArrFoRNrArNsrrrurEoFrEcHNolocy ./ LIGO pnOfgCf
MASSACHUSETTS INSTITUTE OF TECHNOLOGY

CERTIFICATE OF CONFORMANCB

CUSTOMER:

DATE:

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

10/28/97

CONTRACT ORDERNUMBER:

PSI JOB NLMBER:

PC t75730

v59049

v049 4 A3DRAWINGNUMBER(S):

TAGNUMBER: WA3 B

SERIAL NIIMBER:

ITEM:

02

Refer to attached Material Tracer Record

APPLICABLE SPECIFICATION(S): sA-240 A-500
sA-193 87
sA-194 2H
F-436

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 specifred within the drawing(s)
and/or specification(s) listed above. Al1 inspection records and test results are on file with PSI and are
available for examination.

Gene Senecal

Quality Assurance Engineer

F:\IMLIGO\CORRESPO\SENECAL:COC-FORM



Material Tracer Record

Part Number

Item # atv U/M Part code Description C o f C  M I G #
CMTR

1 1 EA v049408'| 48-114ID FL'G GROOVED & SLOTTED A 609

2 1 EA v0494070 48.81 ID X68-114 OD FLANGE FLAT
FACED

A 713

I EA v0494A3P1 BELLOWS ASSY 48.25 ID MAKE FROM
v049M163 1 PER SPEC V049-2-017 &
DWG VO49-4-A3

HYSPAN DOC
53142

s/N 002

1 0 54EA 202678 3 BOLT STL SA193 87 COFC HEX HD
7/8-9 UNC X 4 LG ZINC PLATED .OOO2
MIN THK.CLEAR CHROMATE
PROCESS

C o f C

1 1 54 EA 202679 3 NUT STL SA194 2H COFC HEX HD 718-
9 UNC ZINC PLATED .OOO2 MIN THK
CLEAR CHROMATE PROCESS

C o f C

12 162EA 2025813 WASHER STL ASTM F436 COFC 1-3/4
ODX15/1 6 IDXl/4 THK ELECTROLESS
NICKEL PLATED

C o f C

1 3 1 EA v049M024 O'RING VITON A5OO BAKED .275 NOM
X 162.5 LG VULCANIZED

C o f C

1 4 1 EA v049M025 O'RING VITON ASOO BAKED .275 NOM
X 153.125 LG VULCANIZED

C o fC

1 5 1 EA v0494061 ELBOW SST304L COFC 3/4 oDX23l4
OD CONFLAT DWG SIZE: B

C o f C



f

FFO1 I

ffimn
Av*o ShoffiJd Eo*
P.O. Bco( 1975
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t 6 t e r i a l  b a s  b e e E  n a r u r a c t u r e d  i a  a c c o r d a u c E  n i t h  s a l d , t i k  s t e e l  c o E P a o y  0 u a l i t r  l l a r u a l

R e v i s i o o  1 0  d a t e d  o c t o l e r  1 ,  1 9 9 s .  Q u a l i t y  s r s t e m  a p p r o v e d  t o  r 5 0 -  9 0 0 2  / A t l  s r  / A S g c

g9oo2 -r994.

cb/ll b

S u a l  i  t y  A  H e t a l l u r g Y
i t y  E B g  i  ! . e  r

p
T ' c,.-l r

Ke i th  t l ,  Eot t Ie ,  l laoage
C o  I e s t e  E r e a r a n ,  S r .  Q u

/ t l ^ t  +  i l
--lU.%)!--P-1tA444r-
1 5  (  6 6 1 1 9  )  ( 1 0 )

.attBOC GASES
gO RESEARCH ROAD
HINGHAM, MA 02043

Ffuooro sxstr/4s
/2o t-66 ggz

TeYa-R/zzA/a

. - r  rcT. .1 l r  ta nQl( : r  N a I

/so



jOLDTO:  Boc  CASES (A IRCO)
LTSLE IL

SHIPTO: IIBCO-TET ETI}LATD
E ITBf,A}T }1A

oAIEt  lO / .O4/96CUSTOMER PURCHASE ORDEH NO.:

SANOVIK ONDER.NO.:

WORK OROER / LOf NO.r

9 2 9 9 9 PEB PACXII tE TOTE

Ars  a -5 .9
. ' ' '

SIAITLESS STEEL I IELDITG I IBE TIPE ER

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

Eeat 9 VVagg c si lt
.^.

. 
-- 

/- Psr \ .013 .{30 L-lzo
I t)t^ |
I  -Yv  t

\ c w  /
\--l

'  Ito -Cbl[! Ta

.2s0 .0 i0

' . ' \  
4 :

.  . , i l  i .  .
''r,'..],.r

., -'.q..=';: "
.:.-::Iij,.,+-,
D IAI{ETER: l . /8"

S Cr f l i

, 013  19 .88  9 ,98

3 0 8 L

P

,020

T i
" 

-005

Cu CblnbrTa X

.150  .055

Th.  rEtr r ia l  has lo t  com ia co l tect  u i th  narcury or  nercury-couta i r iug conPouads.

" l la ter ta l  aot  touchrd by.haad r f t t r  f i la l  Product ioD Proeess s loaui !9 . "

llatar ie,l .has b+cl les'.lfactured ia.accotdaacc si'.1 Saadvil Steel. Coagaay Quality ttalual-  
Revis ioa 10 datcd 0ctobcr .1,  1995.  Qual i ty  ayster  approvod to IS0-9002/ l l lS I . / lSgC

09002-199{.

[r8ress sYsT€'l?z s
lzo Lgs 3ogL '/ts

7oo't1-nrlz2zltotsa;.

D i  l rc tor  ,
lua I ity

gualitt i ld tto ta I lurEy
Eag iarrr

CUSTOMEF OBIGINAL i . ) o



]LD TO: B O C  E A S E S  ( A I R C O )

L  I S L E  t L

IV|NTENNL CERTIFICATE

SANDVIK STEEL COMPANY
r.o. "oftz,i. sCnoNToN. PA' 18501 PH' (717) 587-51s'1
' 

J.iiiuoio"oN: INTER.TATE 81' *AVERLY Exlr 5e

"1 a sT.vs TrYL-SHIPro:  VRoC€S3 O5
4-Q-e2f s t

C E R T I F I C A T E  D A T E :  4 / 2 1  / 9 7

oUANTITY:  PER PACKI t IC l l0TE
usroMER puFcHASE oRoER N o'VOOA?'fr/Vf {pt'foO

NNOVIK OROER NO.;

VORK OROEA / LOT NO.:

.  12603

:t

Ee at

JVl3 ( /v

A u s  A - 5

s . T A I n L E s s  s i E i L  t ' I E L o I H c  q I R E

F i l l e r  n e l a l  A n a l l s i s '  z

t1o C b/H b

.  o?o

c

n 1  Q

f

f i

. 002

.  o 1 5

C u

T Y P E  E R  3  O 8 L

ttu

1 . € 0 0

- ' -
.  o  5 ' >

D IA I IETER '  "  TZZ-212O LE

Cr l t  i

1 9 . 9 6  9 . 6 3

C b l  b ' f  a

.  O 3 o  ,  0 3 5
i J

T h e  n a t e r i a l  h a s  ! o L  c o n e  i a  c o l t a c t  ! i t h  E e r c u r y  o r  n € r c u r y - c o 1 t a i n i E g  c o n p o u B d s  '

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

c t u F e d  i 8  a c c o r d a u c e  u i L h  S a l d v i k  S t e e J  - C o n g a a y  ' Q u a l  
i i y  t G o u a I

rater ia l  has bseB nalufactuF€(^ l i  t ' : " l � : : : . ' - ' - : : . - : * - : : ; . ; " "d 
to  IS0-9002/ l l tSI /ASQC

R€v is io t r  10  da ted  o" to r " l " i , - ig i i ' - -O"" i i t v  svs ten  approved to  IS0-9002/

99p02-1994.

tttBAC GASES
90 RESEARCH ROAD

( e i t h  ! 1 ,  E o t t l a ,  l l a B a g e r '  Q u a l i t y  &  U e r " a l l u r g y

i " i i " t "  B r . q B a E ,  s r '  Q u a I i l Y  E E g i B € e r

r i / )  +  l t  -  / ^n
--ltt!e,I!--!ltuu.a-((f----- .-.-
1 5 ( 6 6 1 1 9 ) ( 1 0 )

a
t\.,

HINGHAM, MA 02043



I{ARR I S -rifEi,CO I

CAR3ON
}+JIGANESE
SULFUR
N I  qA11!

N iTP.OGEX
!4\6NE S IUH
NIOBIT'M

SINGLE

CEAT]FTCATE OF COlfL I ANCT

!05! YORK ROA'D P.O.

5OLDERING, 8RAZ1NE, E

BOX 69 I KING9 HOUNTATN' NC 24085

IJELDING IRODUCTS

JG? ISSUE

ffiut Sts'lt;'' s TN

3 o. roost€/zrlt ooc
:Dnlz 5€nT 6-a7'?7

MfiBER/LOI }III}'IBEE:

t! i :"; i33'^u,e-e3 ER3o8L

6\v / 4
f '

1"
v.lr.ups ARE-luxrl{4{ UNLES S OIHER,III SE 8PECIFIED.

STIY BRITE E BBIDCI? IRE REGISTERED
SAFETY SILV,
TRADE]{ARKS OF

'5$'''-llli'i't;.:"H'

6 lAo A3 78 u '3 - 6a/a
E$t- ia-Kr  -AoI8

. 0 3 0
2  . 5 0 0

. 0 3 0

t l t n

. 5 0 0

l , ' : .

SILICON
PHOSFlioRus
CHROHlUM
MOLYTDSIII'{
C B + T A
COTPER
COBAI.T
l.'l\ Fa

! 9 . 5 0 0

/-1)' '
wr

A O - ? n - o A

. -  E : U

sE c=-cE rrFY ritAr tHE lTry!-ryP'oR
YTTEEiE-S LISTED ABOVE AIT IN

itriH4:i" iiii #iaffi :l$ffiii,
'.f.gBOCGASE.S
gO BESEARCTI FOAD
HINGHAM, MACO43



CeRtr  r r  cnrg

nntLsts6 FRo eeas

f sE  ESAB GRoup ,  INc .
1500 Karen Lane,  Hanover ,  PA U331

toc cAs e5
)O RES AAR.C:{ ROAD
I INCH. , \ }1 ,  HA 02013

oF TYPICAL ANALYSIS

S*Sfe u't TttlL
\J

Trade Name
or Tradef iark:

o iameter  Size:

He i  gh! :

- LoE NurbEr:

D u a l  5 h  i e  1 d
: .

. 0 3  5 "  ) . - 3 3

ts a- L8

I I  7 0  U l t r a

s p o o l

T lT ica l  Chemica!  lsPccl  f lcat ion
Propcrt:!!!- Requl rehenLs )

4e 4 {r-/ 6/a !/
tTrg - 3::Ei

(  . 1 5  H a x .
(  1 , 6 0  M a x .
(  . 2 0  H a x .
(  . 5 0  M a Y .

ft/f-f/ o.aer No. : 7o oJ I h/zz/r o oo

This  Hacer i .a l .Conforms to  SPec i  f i caL ion :
A U s  4 5 . 2 0 - 9 5 ,  A S M E  S F A  5 . 2 0

Type:  E 7.1T-  1*  I  ETLT-LZI4

X-Rays Sat is  Eactory

As l{elded

Y i e l d  s r r e n g t h  ( P s i )  7 0 , 0 0 0
T e n s  i l e  S t r e n g t h  ( P s i )  7 6 , 8 0 0
E l o n g a t i o n  ( 2 ' )  ,  7  3 2 . o
R e d .  o f  A r e a ,  Z  7 4 . 6

Charpy V-Noech ImPacts
e  - 2 0 o F .  (  f t .  - l b s .  )  1 1 7
e  - 2 9 o c .  ( J o u l e s  )  1 5 9

( S p e c i  f  i c a t i o n  R e q u i r e m e n t s )

l{Pa

. r6J

. l l uC a r b o n :  - 0 2
l langanese:  1.  l0

Chrorn ium: .04
N i c k e ! :  . 0 I

S i l i c o n :  . 3  4
,lumbiurn+ :
Tanta lum:

Holybdenu,n:
Tungs ten:

Copper:
T i tan ium:

Phospho rus :
q r r l  c h l r  ' .

Vanadium:

(  . 9 0  M a x .
- : .::r i-.A?-."r-: j

. 0 1

. 0 1

. 0 I 3

. 0  r 0

(  . 3 0  H a x . )

(  . 3 5  H a x . )

(  . 0 3  M a x .
(  .  03 ! {ax.
(  . 0 8  H a x .

llinimum Unle s s
0 rhe r:ri s e Stated

l l y d , r o g e n :  a . ?  m l / 1 0 0  g r '  o f  H e l d  m e l a l  Y i e l d  S t r e n g t h  ( P s i )
T e n s  i  1 e  S t r e n g i h  ( P s i )

Fi l le ls:  vert ical-Up/overhead -- , { f |11: i : "  !2 '2_: ' ! ,

S h i e l d i n g  c a s :  7 5 ;  O n /  , r ,  a O ,
RAfb e.i Aree,''' 

-r 'r;::irrd.-j-

Charpy V-Notch ImPacts
l . A  - t a \ o a  , F r  - l h <  \

@  - 2 9 o C .  ( J o u l e s  )

As l{elded }lPa

5 8 , 0 0 0 .  4 0 0
7 o - 9 0 , 0 0 0  4 8 0 j 6 2 0

2 2 . A  2 2
- - i

: . . ]

2o

'  N o  d . t a  b c l n g  t 3 r u c d  ( o r  € t f - t

c ta ! !  1 l l ca t lon  u ! rn9  t 'ha  qO:

sn le l .d  !ng  9a ! .

L q  - 4 Y - L .  t J O t l ! e s , i

T|1.  under l lgn€C cerc:g les tna!  tha Produce .uPPl lGd v l l l  t le€t  -  .
;: ;:;";;'- .;'.i-. ';;,.;i: 

'i;i1ir.J 
u".r spectlt- ':l

cat ton wisrr  tss lsd !n ac=crdance ei th thaE aPecl f lcat ton,  'n4 r

lh.c io . lqn! ! lc .nc chan96 hae b€en e.al .  ld  th€ c! .eEtt !3 . : .
'  

de.cr lbed 1n rh.  q! :a l l fLcat lon tPProvl I .



sGMDVTK
'rj rv : .. - !E-.;'tr:-lireiiin t!:a.

)LD ro, ?t?f€.ss SyS

9 7  A 4 t 7

r ioue' i  luncHAsE o,rDeilro 7C)frn/77y/O/fuA

.N0vrK cncEa No.

JNK ORCEF / LOT NO,:

4 , ; J ' . / 1 7

LGS

M.ATERIAL CERTIFICATE
. t s

SANDVIK STEEL COMPANY
P_O.  8OX r220.  SCFANTON,  PA.  18501 pH.  (71? l  587-519r

PLANT LO{J ; ; iOTN.  INTERSTATE 81,  WAVEALY EXIT 59

J n  t r  l L r :

! j t l lT lFlCA l  e I ' . - ,  i  i .

au^NTtrY / 7C)

'  A U s  A - 5. 9

f  V O t r  F e  i r ' a l 0 l . A i l E T E R : -  J / ? 25 r a ! n L e > 5  5 i E E L  H t s L U I t r U  r , r  t n t r

F r I l e f  l l e t a l  A n a  L y s  \ s ,  ) <

8 e a ' ,  C  S l

5 f 7 2 9 7 6  .  0 1 3  . 4 4 0

c b/ft b

nI

1 . 8 0 0

r

.  0 1 5

T i

. 0 0 2

. 0 1 5

L U11o

.  0 7 0

C b l N  b . I a  l l

. 0 3 0  . 0 3 5

T h e  o a t e c  i a 1 .  h a s  a o l  c o r l e  i a  c o o l a c L  ! . / i t h  f l e r c u r y  o r  n € c c u r y - c o ! . t a i o i o g  c o m p o u [ d s .

' ' H a t e 5 r a 1  
a g t  L o u c ' B e d .  b f  h a l d  a f t e c  f  i r a ! ,  p r o d u c L i o ! .  p r o c e s s  c l e a l i u g . "

t l a t e r  i a l .  h a s  b e e a  n a o . u f a c L u r e d  i D .  a c c o r d a l c e  u i t h  S a u d v i k  S t e e l  C o n p a a l  Q u a l i t y  l l a o u a l
R e v i s i o a  1 0  d a l e d ,  0 c l o b e r  1 ,  1 9 9 5 .  Q u a l i l 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 / A S Q C
Q9002 -  1994 .

.gSgBOC GASES
90 RESEARCH ROAD
HINGHAM, MA 02043

1---'

CUSTOMEF ORIGINAL

K e i t h  U -
C e l e s t e

E o l l I e ,  l l a a a g e r ,  Q u a l i t y  E  t i e t a l l u r g t

@

Irv



- WWWirEft,Tffig
SANDVIK STEEL COMPANY

p.o .  BOX'1220. 'SCRANTON.  PA.  18501 PH.  (7171 587-5191
PtiNT LOCATTON: INTERSTATE 81, WAVERLY €XlT 59

MATERIAL CERTIFICAI

A  I  R C O .  T E U  E : { G L A t T O
H I  HC HAI I  ! IA

CeRnFICAIe  OATE:  3  /  ZO /97

OUANTITY:

soLD ro: ?eAe.=S S/giEmS

cdsioMEF puFrcHAse oRDEH No.: TOoQ? a/Z rt ta e

SANOVIK OROER NO.:

woRK oaoEs/LOr tto.,1 7C,/4/

S H I P  T O :

h
6o

A l r s  A -  5 . 9

S T A I T L E s S  s T E g ' L . I I E L D t t I E  I . I I R E  T ? P E  E R  3 O S L

F i l l e .  l l € t  c l  A a a I I s ' L s ,  z

D I A r 1 E T E R : 1 / t 6 -

C c  H  i

2 0 .  0 2  9 .  8 5

Cbl l l  b 'Ta  l l

n  l n  o < <

'  S e a t

s?11375

!1o

n l n

> l

. 4 0 0

c b,/R b

n 1 )

L U

n  2 n

n r P

1 . 8 0 0  .  0 1 4

T i

. 0 0 2
{

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

' i l a ( r t  
r e !  a o L  ! o u , ; h s d  b y  h c q d  a f t e r  f t ! a l  ! ( o d ' J c t i o l !  P r o c e s s  c ! q a D t n g . '

b t b r i a l  h a s  b e c s  n a n u f a c l u r e d  i u  a c c o r d a a e e  s i t h  S a a d v i k  S t e e l ' C o n p a n y  Q u a l i t y  l l a o u a l
l 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 v e d  t o  I S 0 - 9 0 0 2 / A l l  s  I / A 5 q C

Q90o2-1994.

.fttBOCGASES
90 FESEAFCfI ROAD( e i t h  1 1 .  E o l t I e ,  I ' € a a g e r ,  Q u a ! i t y  6  t l e t a l . l u r g y

C e l e s l e  B r e o a a u ,  S r .  Q u a l i t y  E a g i r e e r
; 1 . '

: t  I  I  z  / -
,.: -i )-!, ! : -f-1, i-.3 2a.-,-'- f ( t'- - - - - - r
r 5 (  6 5 1 1 9 )  (  t 0 )

//;u9

HING}I.AM, MAOEO43
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8 0 C  G A S E S  ( A I B C O )

L I S L E  I L

USTOMER PURCHASE OFDER No.: 4E t8{

s AN DVI K-ST\E el co lu pnruv
p.o. BOX 1220, SCRANTON, PA. 18501 PH. (717) s87'5191

PLANT LOCATION: TNTERSTATE 81, WAVERLY EXTT 59

--MATERIAL 
c E RTt Ft CATE

AIRCO.TEU E i lELA t rD
E ITGEAT I{A

CERTTFTCATE Oate: 5 / lO /97

OuANTtTy: PER PACKIi l t r  l l0 TE

SHIP TO:

ANOVIK ORDER NO.:

/ORK OROEA / LOT NO.:

t 7  726

9 ? 9 3 3 5 TAC: $\ ta?o /

D l A t { E T E E :  . 0 3 5 '

A l l s  A - 5 . 9

S T A T N L E S S  S T E E L  g E L D I T E  T T I R E  T Y P E  E R  3 O 8 L S I

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

Eeet  c  s r

s ? 1 2 1 5 2 ' 6 o 1 8  . 0 1 4  . 8 4 o

/"1\
{ bt ) no cb/r{b

V/ .o3o

fi;rtt SssT"is T,YL
?a 70 o s/fr /774ra/{oo

tt! P

1 . 7 0 0  , 0 1 5

TE T i

_  .902

€

.  0 1 3 1 9 . 5 0

cbl l tb+Ta

l t i

1 0 . ? 3

.o47

mater ial  hae no! cona ia col tact  r l th nercury or ner c ur l t -coata i  a i .aE cot lPo[ lds.

'"BOCGASES

Io i th ! t .  !ot t te,  t la lagor,  Qual i ty. . t  lbtat lurgl--  4]-

15  (03030 ,  R80 .2 ) (10 )

CUSTOMER ORIGINAL
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alcotec@taverse.com E-mail
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JLU I  U : E O C  C A S E S  ( A I B C O )
L I S L E  I L

USTOMEH PUBCHASE OFDER No.: 43 5 9 4

SANDVIK STEEL COMPANY
P.O. BOX 1220, SCBA|ITON, pA. 18801 pH. p.r7t 587-st9t

PLqNT LOCATION: TNTEFSTATE 81, WAVEBLY EX|T 59

MATERIAE CERTIFICATT

E IBCO. TEII  ETIELAIID
I I ITEf lAN TA

SHIP TO:

\NDVIK ORDER NO.:

f,RK OFOER / LOT NO.:

r"a-,-_ *r-\

CEFflFICATE DATE:

OUANTITY: PER

t o  /  L B / 9 6

PACEITC I rO  TE
943 86

9 5 9 4 1 0

A I I S  A -  5 . 9

STAI I {LE5S STEEL I . IELD i I IE  I i I IBE  T?PE ER 3O8L

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

E$at

D 1A}IE TEB : 0 4 5 '

Cr  n i

2 0 . 0 1  9 . 7 8

Cblnb+Ta ll

''J

s710840

/'}'
l 0 c lv
a-tz-47

c

n l c

-- .  050

s i

. 430

cblilb

U!

1 .800

Ta

r

.015

l l

c

.  013

C u

r ' l *  mt"r ia t  has lo t  cone ia  co l tact  u i th  Der iury o.  nercury-col ta  i  !  i  Dg conpoulds.
" l la ter ia l  

not  touchrd Dy hs ld af tcr  f i !a l  product io !  procesl l  c lea! i !g . . .

llater i al tras
Rev is  i on  10
Q9002-1994.

beeq nalufactured i !  accordaace r i  r  Saadvi t  Ster l  Conpaly lual i ty ralualdated 0ctober 1, 1995. luality systn apg,rov.a to fSO_gOOZ./lilS IllSgC

' - -i-r'-€i:*i;F.qrd!ig

-i-

ITO LK
i "o l t . l :  Bers,  I t i r .c tor ,  .guat i ty  ard r l€ ta l rurg I  C_-_. fu  rcORR'^"P-0"^^> O"yr, Eog iaari":fo,'(-e** J/GlB(rcel8Es

goffirf,otioAo ,_Htr.tGf{At{uAoeo€ @ .



SOLD TO: BOC EASES (A IRCO)
L I S L E  I L

cusToMER PUFCHASE OROER NO.: 47275

a
SANDVIK ORD-ER.NO.: BE? lZ

WOFK OFDER/LOT NO.: 9A7 43l

MATERIAL
. ./.,

S*NtrIO< STEEL COMPANY
p.o. Box 122q SCBANTON. PA. 18501 PH. 17171 587-5191

PLAN? LOCATION: TNTERSTATE 81, WAVERLY EXIT 59

e !t  tE Tn. PRACESS
lIES?BORO

CEHTIFICATE DATE:

OUANTITY: PER

CERTIFICA

S IS  TEI IS  I ITL
t{A

a / 2 6 / 9 6

PACE I ! I '  IOTE

Ass  A -5 -9

STAITLE5S STEEL I IELDI 'E  S IBE IYPE

F i l I e r  t l e t r l  A a a l T s i s '  3

ER ?o8L

Iln P

1 .800  .015

T i

. 002

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

Eiat

s?10840

c

. 0 1 5

s i

. 4 3 0

c b/lb

q

.  0 1 3

C u

.050-  -

C r  l i

20 ,01  9 .  ?8

Cb/ lb+Ta l l

,040_ _ - , .o50

TLr nator igl  hag lot  conr in contact l i th nercury or mrqury-coDtai l i lE conpouads'

" l tatet i8 l  lot  tousbrd by baad r f tcr  f iaal  product ' iou Procsss cleaaiag" '

l {atrr ia l  has bern ranufecturcd ia eccordalcr r i th Saadvi l  Stcel  ConPanf Qual i ty l la lual
lcvis ioa t0 dctrd october 1,  1995, luel i ty aysten eggroved to IS0- 9O02/rI  SI / lSgC

Q9002-199{.

BelEt B. Borg, Birector,  Qual i ty aud l t ta l lurgy ,2"

15  (  65119)  (  10 )

l
I
I
I



MATEHIAL CERTIFICATI

SANDVIK $TEEL COMPANY
P.o. Box 1220. scRANToN, PA. 18501 PH. {717) 587-5191

PLANT LocATloN: INTEFSTATE 81. WAVEBLY ExrT 59

SHIPTO: PRCCESSSTSEIqS
I.lEsltsORO lA 0158I

CERTIFICATE OerE: 6 / I8/96

QUANrlw: 50 LBS 308L x 36

SOLD TO:
!1\A- qA>EJ

CUSTOMER PURCHASE OROER NO.. 700603P'iN59049045000

rK # 591854SANOVIK OFDER NO.:

WORK ORDEF / LOT NO.: 965?27

A U S  A - 5 . 9

S T T I N L E S S  S T E E L  I J E L D I T T E  H I R E  T ? P E  E R  3 O B L

F i l I e r  n e t a l  A n a l l s i s ,  2

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

E e  a t

> a u : z l b

c  s i

. 0 1 9  . 4 3 0

l{E P

1  . 8 0 0  .  0 1 8

T i

. 0 0 2

c  f r

r . r . r  r  lq  q7

llo

.  080

C u

.  1 3 0

tl

. 045

cb lRb Cbl l l  b .  Ta

.  030

llate r ial has
R e v i s  i o n  1 0
89002-r93{.

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

. . l t r a t e r i a l B o t t o u c h e d b l h a [ d a f L e r f l l a l p r o d u c t i o ! P r o c e s s c l e a a i n g . . .

b e e l  n a l u f a c t u r e d  i n  a c e o r d a l c e  u i t h  s a l d v i k  s t e e l  c o n P a n ! ,  Q u a l i t y  l { a u u a l

dat-ed 0ctober  1,  1995.  QuaI  i tv  systen aPproved to I  S0-  9002 / l ' t tSI  / ISQC

B e a g t  E .  B e r g ,  0 i r e c t o r ,  Q u a I i t I  a E d  l l e L a l l u r g y

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

[')



E \IDVIK]
LTL-E]

WgOCi UfiSHSrEnsrArE 
81. *AVERLY EXrr se

SOLD TO:
HINGHAII, MA O2O4}
90 RESEARCH ROAD

r,ro.: 700 603 r^/5 90 49 0 450 00
IK 591854-02

965225

CUSTOMEH PUFCHASE ONDER

SANOVIK ORDER NO.:

WOFiK OROER / LOT NO.i

MATERIAL CERTIFICATI
SANDVIKSTEEL COMPANY

p.o. Box rzeo. scerrfidtu, PA. rssor pH. {717) 587-519r

cr.rp 7n.
PRtrESS SYSTE,IS NtrL
WESTtsOFO MA 0158I

CERTIFICATE OAIE: 5 / 77 /96

ouANrlrY: 120 LBS er308c Ir45 x 36

A U s  A - 5

S T A I t r L E S S  S T E E L  I J E L D I ! I E  I , I I R E

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

T ? P E  E R  3 O g L B I A t l E T E R :  1 / 1 6

E a  a t

s7 081 27 n l d

tto

. 0 5 0

5 i

cbl f lb

Ih

1 . 8 0 0

r

. 0 0 3

s

.  0 1 2

. 040

2 0  . 2 0

l t i

Cbl l lb+Ta l l

. 0 3 0  . 0 6 0

@
T h e  E a t e r i a l  h a s  ! o t  c o n e  i r  c o B t a c t  r i t b  n e r c u r y  o r  n e r c u r y - c o l t a i l i a g  c o n P o u E d s -

. . l t a t e r i a l B o t t o u c h € d b Y b a l d a f t e r f i n a l p r o d u c t i o d P r o c e s s c l s a [ i ! 9 . . .

l l a t e r i a l  h a s  b e € t r  m a a u f a c t u r e d  i r  a c c o r d a n c e  u i t h  S a r d v i k  S t e e I  C o n p a n y  Q u a l i t l  l { a r u a l

R e v i s i o a  1 0  d a t e < t  0 c t q 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 l  s I  / t s g c

qe002-1934. 
1..

S e o g t  g ,  8 e r g ,  B i r e c t o r ,  Q u a l  i t y  a t r d  l { e t a l l u r g ,  a - -

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

\

4=



' MATERnL qER
' t .

SANDVIK STEEL COMPANY J . 
'

p.o. 8ox 1220. SCAANTON, PA. 18501 PH. rt17l 587€t91 i

PLANT LOCATION: TNTERSTATE 81, WAVERLY EXIT 59

OLD TO: BOC EA5ES
L I S L E  I L

;USTOMER PURCHASE OFDEF NO.:

:ANOVIK OROER NO.:

( A I B C O )

. 1 2 1 0 0

g 0 8 l . l

SHIP TO: A I R C O - I E I J E I { G L A T ;
ItA'  f ,  ITEHAU

Drocess  svs tems  rnc r

westboro, Ma. OEFTIFIcATE ofiet g /27 f 96

Po-70062 7-V59049-O4louANnrY:  PEB PAsK: rc  x ;

VOFK OROER / LOT NO.:

Atls A- 5

-STAITLESS STEEL }IELD!! t r  } I IBE

F i l l a r  l t e t a l  A a a l Y s i s  '  ? c

o

TTPE EB 3O8L

| .720

D I  A } lETEE:  . . 0  4s  - \
I
I

Eeat

s43? 854 . 013

l:o

- 250

C i

. 430

c!/n!

-  010

?

.020

T i

-  o05

f i is c r

. 013  19 .88

Cu

.150

C!/f,b+Ta ll

, 0 5 5

T h c r t c r i a l h a s l o t c o n i ! c o l t a c t r i t h l e r c u r y o r D . t c u r ' - c o a t a i u i l g c o n p o u l d s .

. . n a t ' r i a l l o t t o u c h . d D ' b a l d a f t a r f i l a l p r o d u c t i o l P a o c t s s c l r a l i a E . . '

' l ta i rr ia l  
h.s b. . !  n luf : i t r i r id-  ia rccoidaacr s i tb Sardvik Slcr l  co4raay Qui l i t l  l !aq'r ' ;

*v is ioa 10 datcd o. tohl ' i , ' Is i i . -  onet i ty srst . r  approvrd to rso-3002/ l l ls  l / tsQc

q9002-1994.

c_- .affir Boc c
ard 1Lta l lu tgy
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SANDVIKI
till

B O C  G I S E S  ( A I B C O )

L I S L E  I L

)USTOMER PURCHASE OFDER NO.: 4? lOO

;ANOVIK OROEA NO.: 9 0 8 1 €

M.ATERIAL CERTIFICA]
SANDVIK STEEL COMPANY

p.o. Box 1220, SCRANION, PA. 18s01 PH. 17171 587-5191
PIjNT L8CATION: INTERSTATE 81. WAVEFLY EXIT 59

SHIP  TO:  I IBCO- t rE l I  ENELATD
E I IE EAIl ITA

cERnflcATE olJe: 9 /O4/96

oUANTITY: PER PACXIIG IOTE

voRK oHoEn/LoT NO.: v95?820

A l r s  A - 5 . 9

STt r I ILESS STEEL I IELBI IE  r l IRE TTPE

F i l I e r  t l € t e l  A n a I t s i s .  i 6

c  s i

. 015  .430

E R  3 O 8 L

ttr P

1 . 8 0 0  , 0 1 6

DIA I {ETER:  t / 8 '

S  C r  l i

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

f,e et

s710840

cb/lrb Ta

050

Q9002-1994.

Eaagt E. Bcrg, l t i r rctor '  gual i ty erd l l . ta l lurgy

15 (66119) (10 )

?rqcys,s sy#rns
7oo&] -a/r s? dt7'oEf

Tk LJsl2/

T i  Cu

,.002 __-.  .050 .

Cb/llb +Ta ll

.040 ,  __ -050-- - .

The [at6r ia l  has !ot  com i t  coBtact  u i th  r . rcur t  or  f ,nrcu ly-coata in i tg  conpouods '

, . l t r a t e r i a l l o t t o u c t r o d b y L a a d a f t e r f i l a l P B o d u c t i o l P r o c e g e c l . a B i n g ' ' .
n r J 4 . ' | . a ,

l {a tor ia l  has beel  nauufactured iE accordale.  r i tL  Sardv ik  s teal  conpaly Qual i ty  l laaual

lav is ion 10 dated OctoEor 1,  1995.  Qual ' i ty  ayst rn epproved to I  30-9002 / I I ISI / ISQC

t
I

4W*rz.rl'EOC GA-$ES
90 IiESEARCH F. ,. iD
HINGHAM, MA'O2O43
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SANDVIK STEEL COMPANY
P.O. BOX 1220, SCFArIIION. PA. 18501 PH. (7171 587-5191

PLANT LOCATTON: INTEFSTATE 8'r, WAVERLY EXIT 59

. . " . . .

EOC GASES (A  IRCO)
t  ? c r  E  I t

c  s i

. 0 1 5  . 4 3 0

Ilo C b/ll b

.010  _  _

l-rrr i  -,

l{a P

1 . 8 0 0  , 0 1 6

T a  T i

_  .  uu4

^H ROi-,)

SANDVIRI
Gnl

USTOMER PURCHASE OROER NO.: 42LOA

ANDVIK OROER NO.: 9 0 8 1 6

oRK OFDeR /  LOT NO.:  v .96?818

A t f S  a - 5 , 9

S T A I I L E S S  S T E E L  q E L D I I E  q I B E  T Y P E  E R  3 O A L

F i I l e r  n € t . l  A n a l  t 3  i s  .  t

Ee at

s?10840

Aw

The' natar ial  has aot conr ia coDtact r i th mrcury or nercur:r-col tai l ing conpouads.

"t{atar ia l  .  aot touche<t by haud after f iLal  proan}t ioo proc.sE clcar iag."

I{ater is l  has berD naaufacturrd i r  aceoldancr r i t l  Setdvi l  Stccl  Congaay gual i t l  faara.L
Revisioa t0 d.atrd 0ctobcr 1,  1995, Qual i ty aystrn rpprovrd to I30-9002/IXSL/ISQC
99002- 1994.

--\'1fire'ss sysTtsrns
TooA? -R/t,59oAf

E a E g t  E .  ! € ! E ,  B i r . c t o l ,  g u a l i t I  a B d  ! ! e t a . l l u r g ,  L - - '

TK /"?34ts

5 0 t B .
r  5  (  6 6 1 1 9 )  (  1 0  )

.c@.7 BOC GA:l-,3

SHIP  TO:  I IRCA- IEE E IGLAID
E I !6SST,I  EA

CERIFICATE O{TE: 9 /O4196

olJANr[Y: PER PACEIIE IOTE

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

MATERIAL CERTIFI

S Cr  l l i

, 0 1 3  2 0 . 0 1  9 . 7 8

Cu Cbl l lbr  Ta I

.050 .  .040 .050

..\ 020€



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

:USTOMER PUFCHASE OROER NO.:

( A I B C O )

' 593{Ls

SANDVIK STEEL COMPANY
P.o' Box l22o' SCRANTON' PA' 1s501 PH' (7171 587-5191

PLATIT LOCAION: INTERSTATE 81, WAVEFLY EXIT 59

SHlp TO: process sy stems

MATERIAL CERT;

cERTrFrcArE olre 10/03/95

OUANT

TAG:

;ANDVIK ORDEFI NO.:

VQRK ORDER / LOT NO.: 7jf i627-.r/v590 49-0 42

Ar l s  A -5 .9

STSI |LESS STEEL TELDI ! {E  } I IBE  TYPE ER 3OSL

F i l t a r  l l e t a l  A u a l Y s i s ,  : <

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

Eeat

s437864

llatrr iel Las
Rov is  i on  10
Q9002-199{.

c s i l 1 !

. 0 1 3  . 4 3 0  1 . ? 2 0

llo

-  250

9

. 0?0

T i

. 005

q

. 0 1 3

Cu

. 1 5 0

Cr

1 9 .  8 8

l i

B c B g t  E .  l e  r E ,  D i r . c t o r '

cblnb Ta

.010 - -

Qual  i  tY aBd lb ta l lurgY
Eng i lec r

CblllbrTa ll

n < i

T h . E a t o r i a I l a s l o t c o n a i n c o u t a c t u i t h . o e r c u r l o r n e r c u r l - c o l t , a i l i l g . c o l l P o u l d s . .

. . t ! a t o r i a t l o t t o u c h r d b y h a B d a f t c r f i n a l p r o d u c t i o a P r o c a s g c l c a l i u g . . .

br r r  na lufecturrd io  accordalcr  g i i !  Saadvik  Stac l  Conpany Qual i ty- l laauol

a.i . i  6"l" i . t  1, 1995. lual i tv svstcu approved to IS0- 9002/rns l / ts9c

IffiBOCGAS!:I
RESEABCH FIO,^'"]

Daa ioDar ia t i ,  Qua l  i tY

#-d*(e
( z -

hilitGHAM, MA o2o'i-



MATERI,AL CERTIFICA
SANDVIK STEEL COMPANY

p.o. Box 1220, SCRANTON, PA. 't8501 PH. (717) 587-9191
PI-ANT LOCAno{: INTEFSTATE 81, WAVEFLY ExlT 5e

S H I P  T O :  A I R C O - T E I I  E T 6 L A I D
8I !EEAII  }TA

CERTIFICATE oATE: 9/03/95

oUANrrrY:  PER PACEIIE lOtE

tA( : :

OLDTO: 8oC EASES (A IBCo)
L I S L E  I L

;USTOMER PURCHASE ORDER NO.: {2100

IANOVIK OROER NO.:

,/OFK OHOER / LOT NO.:

9 0 8 1 5

,'J.s 6 ? 819

f , l rs A-5 .9

STAI ILESS s?EEL T 'ELDITE I { IRE TIPE

E  i l l € r  l l e t a l  A u a l l s i ! .  z

c  s i

,  o13  ,430

E B  3 0 8 r. :

t l ! P

1 .  ? 2 0  . 0 ? 0

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

S  C I  T i

. 0 1 3  1 9 , 8 8  9 . 9 8

Ee at

s$7464

.1:"',

. 2 5 0

cb/ l l  b

.  010 . 005

Cu

. 1 5 0 , 0 5 5

Ta Cbl Ib+Ta I

The nat.s ial  baE lot  conr in costact r | i th t r  scurt  oa tr  rcurt-col tai l ing corpouads.

, . t tatsr ia l  lot  toucbad Dy baad aftar f  i la1 proai ibt i ia Procass claaainE,"

t{ate r ia l  hae b€€! ralutectusrd la 8ccordanc. c i th setrdvi l  Steel  conpaay gual i t r  l laEual

lavigiou 10 dated 0ctobei i .  rggs. Qual i ty eystan agproved to IS0- 9002/ l l l9 l / rsgc
q9002-1994.

?c,*.t-gs s/Grns

D irrctor,  Qual f  tY r ld t l t ta l lurEl

Ery BOC GA.$ES
gO I-]ESEARCH ROAD

7Do6?-R/ V5?ott9'a'

c__._ Tx cqsqzo
Bc lg t  E ,  B r rE ,

15( 56119) (10)

( z ;

HINGHAM, MA O2O4T}
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AtcoTec Wlrs ComPany
2750 Aero Park Drive
Trav€.sg city, Ml 49686 USA
(6 f6 )94 r -4 l l 1Phone
(616) 941'9154 Fa.x

0 . < / 0 , - / ? 6

CE'RTIFIED MATEITT AI- FEPC�T<�F

- D i a m e r ' : r P a c k s g - : - . - - . - - - + L r ' ! : j { . U - { t i ' - e . !
: f  r  T  <  T I c  R o d  B o x  " i 6 : ' ! 6 4

R 5 t g l

i . o . +  -  ' : + 5 +
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c i
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7f,
f i
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. t , . , - : . " r r ^
i j u : r r r " e ' ! '

r 'J .  t , ' - :
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n  . 5

n  1 q
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Attacbment

LIGO COMPONENT CLEANING DATA SHEET

v049-1-147 v049-I-179

Project V59049

leeoceouae useo:
h'As{ 9r4fi '^' oP

Component

Lo ft& E"coL

Seriai Number

ritle 
spEcIFIcATroN FoR CLEAI\rNG PRocEDuR-E

Wash Cycle:
t)

Flowrates: 3r2 Gs"^ Ma.x' TemP.: l"lb 3  \ . 5

? -J- r  -  ?7

Component(s) lnspected BY:

Quality Assurance: A - 2 " - ? 7

Number -
A V049-2-015

Comments:



-d?-{t D

$
ii {:l 

rl fl fl,,
H

ll r 
E

=
;-l 

lll
=

l 
ll .E

E
 B

U
 illl

e lll 
1 eF

=
 =aa $l rr

e,l$ , E
E

al 
gE

gg*g$'lll

{$g E Eg[ 
E

?c 
ns;$lrr

;rrg ;g fi*g 
gi=

 lllll

*E
**i,=

tF
=

*E
E

aE
iIII

z3I

S
P

E
C

IF
IC

A
T

IO
N

N
u

rn
b

e
rA

 
v

o
4

q
-z

-tg
+

P
a

g
e

 -Z
- 

o
t 

Z



(o
 ")

P
age --2-- 

ot --Z
-

4
3

-
l

 
-

l
 

2

=
l =

l 
=

,
l

 
.

-
/

 
I

hl 
n 

''1
-i 

d
)l 

r

r
l

I
 

P
i

S
l 

^l

Ii

R
 

t
 

g
E

 
,

i
=

<
=

'
-

 
I

 
6

H
 

r
-

 
5

=
e

 E
ri- 

oa 
?

x
U

J
=

v
.

r
q

E
 -

N
O

.
-

O
 

,
,

i
 

,
,

i
z

o
z

;
;

i

i
 

z
 =

 
a

=
=

i
 

:
=

 
f

 I
T

*
 

H
 9

>
 

7
 2

 2
[

-
=

 
7

 H
5

 
2

 ; 
;

b
 

H
 :H

 d
 H

 fi fi ^ E
A

 
p

 E
g

 H
 q

 E
 E

 2
 d

i 
=

 a
s

 y n
 E

 a i 3
i: 

r+
 

-5
 

u
 

tll 
I 

>
; 

2
 6

8
 -ff 6 i 

i 
a

 3
E

 
E

 ;E
 =

 3
 ; ; : E

3
 d

z
=

3
2

 
H

H
5

=
=

 
s

 
=

q
 E

 e
 F

 F
 =

 5
E

 
3

 E
=

 =
 t 

q
 q

 i 
H

5
.

;
?

A
;

Z
3

3
s

R
P

 
=

 :+
 =

 t i 
?

 =
 H

?
 =

6
a

 
=

F
i

=
=

E
e

 
f 

:: 
ft fr z z H

 P
z

 E
 q

=
 B

 P
 * E

 =
 F

E
 

r 
k

?
 1

 * e
 z

 *, R
=

, F
 ?

=
 E x A

 fr i !
:; 

I 
;.b

 2
 g

 g
 H

 I 
q

=
; =

 *
F

 r E
 R

 I H
 ?

;F
 

(\ 
c

'* 
r 

() 
(c

r 
F

 
€

o
 

o

za3F&
.

6ouJF

V
t

,
v

e
;

:

fr=
9

 'p
;

b
d

 
p

t/ 
F

 
!.iJ 

F
e

<
0

-
 

o
o

-
o

O
 

z

z9t-Fa3)fz=

"'j cibtrIIIIlIIIIIIII

l

S
P

E
C

IF
IC

A
T

IO
N

N
u

m
b

e
r 

-
A

v
o

4
q

- 2- r8
+



Title: COMPONENT RGA TEST PROCEDURE

TESTARTi P.ARAMETERS PUT.IPDOWN' LOG

PH}'SICAL DIMENSIONS

SPECIFICATION
Numbec V049.2-1

A

Page _20_ of _26_



Title: COMPONENT RGA TEST PROCEDURE

SPECIFICATION
Numbec VO49-2-

A

BAKE OUT TEMPERATURT LOG

BAKEOUT LOG /DATE

Page _21_ of _26



'ITLE

Ttle: COMPONENT RGA TEST PROCEDURE

SPECIFICATION
Number V049-2-127

A

RATES REFORT SHEET

PSI TEST ENG

RG.4, NUMB
RGA s ENs o R H qAD-SEFGER-il?S
RG.{ ELECTROI'IES UNR SERIAT.?

v

Ton-Us

l '4? r to'

4. t.g,, - 'o{ " L ,  LY I r,o5

t'r- llll r sl03
-- l,(84 *

l o f
43ro.0.fi; 4{t ","

+ ,(firot; 1,? rror'*;ltr
Page 24_of 26



Title: COMPONENT RGA TEST PROCEDURE

SPECIFICATION
Numb€t: V04

A

OUTGASSING R^TES REPORT SHEET

GA SENSOR HEAD SERIAL # QMS
RGA ELECTRONICS UNITSERJAL #

10.lo
3.4,1r  6- rz
37.t r'to-tt

- t3)tr5

Page 25_of 26_



RGA calculations A3.xls

A}{U I
(arnp)

Leak Rate
(Ton-L/s)

F I w/ Leak
(amp)

ensitivit a q

Area= 1.68E+05

IN 5.76E-08 4.80E-06 2.76E-07 2t.978 1.265938-067.51742E-12

t o 2.38E-t0 u.) | 95.5r l6 2.27318E-081.34987E-t3

l 8 8.19E-10 0.64 101.1088.28074E-084.9t13E-t3

28 5.30E-09 9.50E-07 1.28E-08 t26.6676.71333E-073.98654E-t2

4.14E-11 9.40E-08 6.03E,10 167.379 6.92949E-09 4.1t49E-14

44 1.04E-10 t ) t r58.641t.64986E-089.79729E-14

129
l J - t

t32
134

5.00E-13
5.00E-13
5.00E-13
5.00E-13

2.50E-08
2.00E-08
2.50E-08
1.00E-08

7.63E-tl
6.14E-l l
7.63E-l I
2.93E-ll

9.79262E-t6
9.750818-16
9.79262E-r6
1.03094E-15

329.815 1.649088-10
328.407 1.64204E-10
329.815 1.54908E-10
347.222 1.7361IE-10

Other I . J J - D . I V 126.667 1.68E-08 | 1.00E-13

Component:
Date tested:
PasVFail:

A.3 (sn l&2)
07130t91

Pass

t '



Title: COMPONENT RGA TEST PROCEDURE

ITIME: I
I TEST I.D.: e.g. wBSCI_l I bJfr3. I I

I
It w = - t  = - r
I
I
tre
I Channel 0 ENABLE _
|ffiffi M-polariry inrerse
l l r r p .  c H - r R o N  1 1 . , ,  |  f f i
|| SEI4 volr << >> | | offset oN | | tonRef 138 |
| | Cathode 90.0 |
l  lFocus 9.38 |

lode SCAN-N I Filament # | | fi"U .+*is 5.?i I
f1rint I ts-s"t I lextract rz I
l l  widrh | 

-

J l s n e e a  l q m
ll | . | | [mbar] I
l l Resolution I Emiss [mA] | | l'i r:,. ..r I
l [  l ; ; , :s,,,.I i  I  Protect [a] 3.5 | | i i ;  1, :r i , ,  -,.: I
I

SPECIFICATION
Nurnber: V049-2-127

A
Rev 1

t '

IS-Voltages tvl
IonRef 138
Cathode 90.0
Focus 9.38
Field Axis 5.?5
Extract 12

FilJror
Imbar]

i i ' i i:,. .,r

( i i  l : l i r  i t

Page _f: of 26_



Title: COMPONENT RGA TEST PROCEDURE

-

lruvts: | |
I TESTI.D.: e.g. WBSCl_l I l^Jft? - I I

I RGA SENSOR HE.ap SERIAL # QMS I I

I
IPARAMETERFILE:LIGO200.SAP PARAMETERFiLE:LIGO20O.SBP
I

lstatc : IEI'IABLE I J lsrarc IENABLE I I
I Det- Type I CH-TRON | | | Der Tpc I CH-TRON | |
I Mass Mode I SCAN-F | | | Mass Mode I SCAN-F | |

I
I Detecror

I
I Mass

lThreshold'r. l lE-15 | |

l -
| ru..tJrurer

I Arnp.Range f- | | lAsrp. Range l- | |
lRange-L l-  |  |  lRange-L l-- |  |
lPause-Ca l .  l l .0  |  |  lPause-Ca l .  l t .O |  |

I OUIPUT: User discrction

I DISPLAY: User discredon
Ir _

SPECIFICATION
Number V049.2-127

A
Rev.1

Paqe 33 of 26



Trtle: COMPONENT RGA TEST PROCEDURE ; :

AGE: TEST l-D. FILE)IAME: )OOOCCCCCSAC

IDATE: I I

I TESTI.D.: c.g. WBSCI-I I wft1 - | |
I PSI TEST ENGINEER I J-,F]:^A I
IQU*LITYASSURANCE: I

IRGASENSORHEADSERJAL# QMS I I

I

I
I BARGRAPH DATA FILE NAME
I
| ,+naroc scA]'r DAIA FILE NAJvtE Ut ft7 - t , 1 +L
I
I OTIIER DATA RLES
I

PRINTOI.NOF

I. LAST ANALOG SCAN BEFORE CALIBRATION

2. A].IALOG SCAN WITH CALIBRATED LEAK OPEN

3. ' BARGMPH PLOT

SPECIFICATION
Number V(X9-2-t27

A
Rev.1

Paoe 26 of 26



E-06

E{t7

E-08

E-09

E-r

E-l I

E-l2

E-r 3

,  =, .E-14
i l

lon Currcnt [Al

290
[amul

i ,5 l  L
118' o -

' -  tc{ v

lZo.,- D

i -



lon Current [AlE-06

E-07

E-08

E-0s

E-l0

E-l1
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E-l3

180 280
[amul



Cycle : 5
E-05

E-07

E-08

E-{19

E-l0

E-]1

E-l2

E-I3
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lon Current IAI

Calibrated Leak Off
Gate Valve Closed
Venficacon of Air Signature in Manitold or Pump Skid
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[amul
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20 Walkup Drive, Westborough, MA 01581

,/ LIGO PRoJEcr
CALIFORNIA INSTITUTE OF TECHNOLOGY

MASSACHUSETIS INSTTruTE OF TECHNOLOGY

Table of Contents

TAG#-WB3A

PAI-VO49-+B3A-01

: t;-

1 Qualrty Plan Sigrr Offs'

2 Hyspan Metal Bellows Documentation Package.

J

C ofC to Codes and Standards.

Material test reports for shells, heads and large flanges.

C of C for 6ezzle5, small parts, flanges and weld wire.

4 Final Cleaning Certifi cates.

) Bakeout Certificate.

Acceptance Test Data.

Final Vacuum Test Data

6 Non Conformance Reports. Use As Is when applicable-

7 As Built Drawings/Dimensions.
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QUALITY FLAN

T\OR'

LIGO

sFooui

SERIAL No V049- 4-B34.-OI
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APPLICABLE I'RA}VINGS

REFER TO FABRICATION PLAfi

APPIJCABLE PROCEDI]RES

WELITINC PAW P&Pt 75'/oAr.25r/ofle
WELDING PAW P&Pt 7S%Ar,A%He F|YET
WLDING GTAW P&Pt llX)%Ar FtrET
WELDING GTAW P&PE l lol.Ar
IVELDINC PAW P&P8 7S7oE;e,A'/tAr
GENERAL REPAIR PROCTDT'RE
LEAXCEECKPI.AN
CLEANING PROCEDI]RE
AAIGOT,'T PROCEI}T]RE
STAINLESS STEEL FI.ANGE FORGINGS
COMPONENT SEOP CONDITIONING PLA]V
SPOOLSNUODE CLEANERSIEEA.}I TI'BE MANIFOLDS tr'AB
RAW II1ATERIAL EANDLINC PROCEDURE
PROCEI}IIRE FOR VERIFYING COMPiONEIYT DIMENSIONAL

ACCTJRACY
COMPONENT PACKAGNG, EAITDLING AND SEIPPINC
WELD DATA SEEET SPEqINCAIIONS

v049-2{t70
vo49-2471
vu9-2472
v049-2473
v049-2-145
v049-2474
v049-2.{ll4
v049-2415
v049-2419
v049-2{}40
v049-2447
v049-?497
v049-2-120
v049-2-121

vM9-2-123
V0.rl9-2{184

SPECIFICATION
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SAN DIEGO WELDERS SUPPLY!
EL CAJON VALLEY WELDERS SUPPLY

24.t6 llair s[Ed n51 yfiEyard Av€na 1180 ttl. llat$tdl ,{r€.
Cfiub Vi*& Cq 91911 Bcordi(b, CA 92029 S Caim, CA S20A)

t'tgt 4zlssll {Rt$ €A4ltS (nq 562-13A
nM (0iq lecfisg FIo( (6i9) 432-822:1 FA,\ (619) s62-ss7s

ACCoUNnNG AND CREDfT Etu\ FOR ALL LOCATIoNS (6191 A9{620

GRTTFTCATTONS

EvsPAl{ -lNc
.froG€t-
74653
L2-78-96

-  045
60
570?08

COMPAIiTY I{A}TE:
P . O . # :
IM/#:
l J �AL lJ :

TYPE: 308L
SIZE:
WEIGEI:
EEAT#:

TYPTCAL EI{EMICAL PROPERTTES

c  0 . 0 2 4
s i  0 . 3 8
l lD  1 .80
P  0 . 0 1 9

, : ' l l l i  S  0 .001
!. ., I Cr L972

N i  9 . 6 3
Mo 0-07
C u  0 . 0 9

SPECIFICATIONS

AWS,/ASME sFA 5.9, CL,ASS 308r,

We berebY certify lhat the a
specifications -

2506 Marlct SbEet
&n 0l€go, CA 92102
(Ftsl zlsTtn

Hx (619 ASosa

I

Y



2506 Market Slreet
San Diego, CA 9210?

{6't9} 2S7571
tAx (619) 23+0529

SAN DIEGO WELDERS SUPPLYS
EL CAJON VALLEY WELDERS SUPPLY

2446 Main S!€Et 2051 Mn€yard At/EnuB
chuta visb, cA 91911 Bcondido, cA gm29

{6191 42}SS11 6'�1$ €a'0445
FAx (619) 423-61sS EAx (619) 4il2-8223

ACCOUNTTNG AND CREDII FAX FOR ALL LOCAflONS (61s) 2394620

1180 tl. MaFhall Ave.
E Caion, CA 92041
(6.191 56?-13qr

FA,\ (619) 562-997s

COMPANY
P . O .  # :
rw#
I-IAI E

TTPE
SIZE
ViEIGHT:
EEAT#:

CERTIFlCATIONS

}iBME: SYSPAI'I INC
6ta?g
q o o q <

!0 '29-95

308L
J /  r o
z u
AT5834

TYP]CAT CI{EMICAI, PROPERTIES

c  0 . 0 2 4
s i  0 . 3 8
ltn 1. 80
P  0 . 0 1 9
s  0 . 0 0 1
Cr ]-972
N i  9 . 5 3
M o  0 . 0 7
C u  0 . 0 9

SPECIFICATIONS

AWS/ASME sFA 5.9, gr-,ASS 308L

We hereby certsify Ehats the above product meets
specif icat ions.

the lisEed
+

\

I

r

/Yl*. fttr /Yl^J"*
San Oiego Welders SuPPlY



NBU-18 9€ A9r 3e FFErrS.D. I^ELDERS SLFPLY 61=39649 T!: HYTFN PreE.te.'e

SAN DIEGO WELDERS SUPPLY$
EL CAJON VALLEY WELDERS SUPPLY

2508lrdrd str4 244{i llrn s!!r 2!51 virFl,nd Avcnu. r180it. iE:hll a,/c.
tur o.gs, ca 9ilt02 qulr rn!a. cA glgtl . kcondi&, ca 92041 r: ts q.in. cA 920at
(or9l al&7ln tn$ €ils1l 61st €&0t1t lfl$ an3o

tAI (6191 23S{529 FAX fe19) 4?3.61s!l FAI {61S} 13e-8223 - F*I (819} 502.9975

-i,* j:rj,**:!!-S$-cJ$!=-clf9.llf$!.o--i-+1.ryfl9Ns.-q91ry.,::r'n":!F::...-.-.-
CEI,TIFICATIOIS

COMPA$Y
- P . O . * :

IM'*:
DATE:

' , . J  
. : ' . , . : - ' -  : - . : :  : -

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

1 \'r: ':.. -' :

..:1.,r;5- '.,--

,::;-f.4ift'".

3OgtJ

si
M"r

E

s
Cr
Ni
Mo
Ctl

sPEcf,FrcATroBrs . .:.-' .
' . ' . ' . .

Ars/AsME S8A 5.9, eLASS 3oBL,

l{e hereby ccrtify thats the above
specif icl t ione. , '  _

.

Ehe lieted

0  . 0 2 4
0 . 3 8
1  . 8 0

9 . 6 3  : -
0 .  c 7
0 . 0 9

0 . 019 . . .- - -. :, l:!-- . ];'i.:r.,:t-.: r ,.: -:.i: .;.i ,, i#,r;f;.-:=\+;:,St::*;:5-;.'j:ii!1F 
': ia:: ': ,'; ]::-a11:.: ,'rr':;!-- ;::

0 - 0 0 1
G;'...;1i. ' . ' i ' ' ' : j- ' : ' . ..-.:+,:i]: i : ' : :!*..;. ' j- ' ]; i : l ; i i i '- i*:f::.*l: l ;:".;#.:.+j-r;: i*1'F;.,.:.:.r: '-� i ; 's}'..1.i:.$]:� � � � � � � �

Saa Di€go

>

p

I
(

l{elder6 SupPly



IIISS SFEEIROIISIER TEST REPORT

Matarlal sr*
Be1lons Tacqed weld end untasqed seld enil

LrtoEu 4 t w t 4 w=t

F19. -1

The above referenced exp:nEio4 joi!.t has passed lhe mass spectromet.er leak
Eest to the required sensi.tivicy.

@STOMER: Process Systems.Inteaat,ioaal, fnc.

SaLes Order  No. :  70904 l tem:  Zp Drawiag No.: 6S/SU
Equiprnent:DuPont 120 SSA L,eak Standard. Sn. X051

Test Procedure pe! ASTT4 E-498 Test Area: Bellows aad weld eads

PSI Parr No. . U 6r4Q tlA=A.p I
St:'. leak Rate - std. cor /a. firoe Date I!.spector

Ooz IX ro '? z-5-?-7 -'/uaq
tr



20 Walkup Orive, Westborough, MA 01581

cArrFoRNrArNSrrrurEoFrECHNoLocy rr' LIGO pnOfgCf

MASSACHUSETTS INSTTruTE OF TECHNOLOGY

CERTIF'ICATE OF CONF'ORMANCE

CUSTOMER:

DATE:

The LIGO Project
Califomia Instinrte of Technology
Mail Stop 18-34
Pasadena, CA 91125

t0/27t97

CONTRACT ORDER NI.]MBER:

PSIJOB NTIMBER:

PC 175730

v59049

DRAWNGNTMBER(S):

TAGNTIMBER:

v049 4 83

W B 3 A

SERIALNLIMBER:

ITEM:

01

Refer to attached Material Tracer Record

APPLICABLE SPECIFICATION(S): sA-240
A-325
sA-194 2H
sA-193 87

PSI certifies that the items furnished in this shipment have been maaufactured 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. A1l inspection records and test results are on file with
PSI and are available for examination.

Quality Assurance Engineer

F:\HV\LICo\CoRRESPo\SENECALT cOc-FoRM



Part Number WB3A
Material Tracer Record

SAI 01

Item
#

otv U/M Part code Description G o f c  M I C #
CMTR

I 1 EA v0494057 31.06ID X68-114 OD FLANGE GROOVED A 730

2 1 trf\ v0494056 31.06 ID X 68-1/4 OD FLANGE FLAT
FACED

A717

3 1EA VO494B3AP34SHELL SST304/3041SA240 30.5 lD X .25 C  o fC

4 a EA V0494B3AP4 SHELL SST304/3041 SA240 30.5 lD X .25 C o f C

7 1 EA v049M022 O'RING VITON A5OO BAKED .275 NOM X
2OO-518 LG VULCANIZED

C o f C

t' 1 EA v049M023 O,RING VITON ASOO BAKED .275 NOM X
191-114 LG VULCANIZED

C ofC

2 EA v049M308 3 FLANGE SST3O4L COFC HALF NIPPLE
16-112 ODX 14 OD TUBE X.250 WT 5 LG
NON ROT. .390 DIA THRU 36 HOLES EQ.
sP. oN A 15.310 DrA B.C.

C  o fC

1 0 2 EA 202666 3 FLANGE SST3O4L COFC CONFLAT
BLANK 16-112OD NON ROT..39O DIA
THRU 36 HOLES EQ. SP. ON A 15.3'IO
DIA B.C.

C o f C

12 60EA 242678 3 BOLT STL SA193 87 COFC HEX HD 7/8-9
UNC X 4 LG ZINC PLATED .OOO2 MIN
THK.CLEAR CHROMATE PROCESS

C o f C

1 3 60EA 202679 3 NUT STL SA194 2H COFC HEX HD 7/8-9
UNC ZINC PLATED .OOO2 MIN THK
CLEAR CHROMATE PROCESS

C ofC

14 150EA 202581 3 WASHER STL ASTM F436 COFC 1-3/4
ODX15/16 IDXI/4 THK ELECTROLESS
NICKEL PLATED

G o f C

i

96:REB:V049-PL-201



Material Tracer Record
Part Number WB3A S/NI 0l Page 3

1 5 I EA VO494B3AP1BELLOWS ASSY 3O.5ID MAKE FROM
v049M157 1 PER SPEC VO49-2-017 &
DWG V0494-B3A

HYSPAN DOC
53156

s/N 002

l t 2 EA v049483AP17SUPPORT ASSEMBLY DWG SIZE: D C o f C

1 8 2 EA v049483AP18SUPPORT ASSEMBLY DWG SIZE: D C o f C
. to 4 EA v049M815 1 STIFFENING RING SST3O4 CMTR MAKE

FROM 2X2X114 ANGLE ROLLED TO 31.06
ID LEG IN ONE PIECE WITH NO WELD.

C  o fC

20 2 EA v049M8201 STIFFENING RING SST3O4 CMTR MAKE
FROM 3X3X1/4 ANGLE ROLLED TO 31.06
ID LEG IN ONE PIECE WITH NO WELD.

C  o fC

21 1 EA v049M821 1 STIFFENING RING SST3O4 CMTR MAKE
FROM 3X3X3/8 ANGLE ROLLED TO 31.06
ID LEG IN ONE PIECE WITH NO WELD,

C ofC

22 4 FT v049M852 3 BAR SST3O4 COFC FLAT 3/8 X4 C ofC

28 12EA v049M753 3 BOLT STL A325 HEX HD 5/8-11 UNCX3.
1/2 LG ELECTROLESS NICKEL PLATED

C ofC

29 1 8EA v049M755 3 NUT STL A194 2H HEX CofC 5/8-11 UNC
ELECTROLESS NICKEL PLATED

C o f C

30 1 BEA v049M773 3 WASHER STL F436 COFC LOCK 5/8
ELECTROLESS NICKEL PLATED

C o f C

?.t 2 EA 202670 3 GASKET COP OFHC COFC CONFLAT
16.1/2 OD FLANGE MATERIALT

C o fC

32 72EA v049M780 BOLT SST 18-8 HEX HD 3/8 -16 X3 LG C ofC

.'J o EA v049M759 3 BOLT STL A325 HEX HD 5/8-11 UNC X 5-
1/2 LG ELECTROLESS NICKEL PLATED

C ofC

37 1 EA v049M314 3 FLANGE SST3O4L COFC HALF NIPPLE
CoNFLAT NON ROT. 4-1120DX2-1120D
TUBEX.O65WT 3-1/8 OVEMLL HEIGHT
.332 DIA THRU B HOLES EO. SP. ON A
5.128 DtA B.C.

C  o fC

96:REB:V049-PL-201



Material Tracer Record
Part Number WB3A SAI 01

38 1 EA 202557 3 FLANGE SST3O4L COFC CONFI-AT4-1/2
OD BLANK NON ROT. .332 DIA THRU
HOLES 8 PLACES EO. SP. ON A 3.628
DrA. B.C.

C o fC

39 1 EA 2025583 GASKET COP OFHC COFC CONFLAT 4.
1/2 OD FLANGE MATERIAL

C  o fC

40 8 EA v049M776 BOLT SST 18-8 HEX HD 5i16-18 X2-114
LG

C ofC

41 36EA v049M783 NUT SILICON BRZ HEX 3/8 -16 C ofC

42 72EA v049M786 WASHER SST 18-8 FLAT 3/8 C o f C

43 n EA v049M782 NUT SILICON BRZ HEX 5/16.18 C  o fC

44 1 6EA v049M785 WASHER SST 18-8 FLAT 5i16 C  o fC

500 1 EA DVO494B3A DWG SPOOL B-3A 30,50 ID X6O.5O ID
MODE CLEANER TUBE

C o f C

96:REB:V049-PL-201



t l l l  soLE To i  * *x*

D E SE F I F Y I 0l-1ttrfi1ffi!,9:t:19
#

l ' l a t e r i a l i  p r o d u c e d  u n d e r
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MATERTAL CERTIF|CA-

fLD TO: SHIP TO:S O C  E A S E S  ( A I R C O )
L I S L E  T L

;USTOMER PURCHASE OROEF NO.:

.UNOVIK OROER NO.:

I'OHK OROEF / LOT NO.:

t26 A3

CERTIFICATE OATE:

OUANTITY: PER

TAG:

4 /  2 t  / 9 7

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

A I J S  A . 5

5 I A  I  I T L E  S S  S I E E L . U E L D I ! I 6  H I B E

F i l l , e r  E e L a !  A n a l , f  s i s ,  ' t

aeat 87/'L?7L c si

. 0 1 3  .  i l 4 0

T Y 9 F  E P  I N A '

U[

1 . 8 0 0

l a

f

. 0 1 5

D I A i { E T E R : 3 . 2 3 2 -

Cb/ t lb+ la  l l

. o30  .035

SXS.E/?IS

!1o

, 0 ? 0

c b l N b

i

The  Ea tec ia l  has  uo t  come in  co [ tac t  r , l i t h  ne rcu ry  o r  ne rcu ry -cou ta iE . iDg  congounds .

" l f a te r i a l  no t  t ouched  by  haod  a f te r  f i l a l  p r roduc t i ou  pEocess  c lea t r i ug . "

""  
l t l ter ia l  has beea Earufactured ic accordarce r i th Sandvik SteeI Conpaay lual  i ty t la.aua L
Bev is ioa  10  da ted  0c tobe r  t .  1395 ,  gua l i t y  sys ten  app roved  to  I  S0 -9002 / l  

 

S I  /ASQC 
'

. .  99€02-1994.

f ,s i th  l t .  Eot t le ,  l {aaager ,  Qual i ty  E lGta. l lurg/

tttBOCGASES
90 FESEARCH ROAD
HINGHAM, MA 02043

/2o )& 982 j&a_

C e l e s t e  B r e a a a a ,  5 r ,  Q u a l i t y  E a g i a e e r
^ n  I  n  I

- -A!&ru- - #!sr a^-/ea- - - - -
1 5  (  5 6 1 1 9 )  ( 1 o )  | PRooroc--'

TbYdqzz?/a lsca



;OLDTO: BOC EASES (A IRCO)
L ISLE IL

SHIPTO: eIBCO-rEs
gIII'EAIT .

ETCLgtrD

CUSTOMEF,PURCI{ASE ORDEF NO.:

glrovx oeoen.lrc.,

WORK OROER / LOT NO.:

;:ffi0^*
'', !.{J.larfrrY: PE8

'AG:

1o104/96

PACXITG rolE92999

A r s  e - 5 . 9

SIAITLESS SIEEL TIELDTTG IIIBE 'YPE

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

c

. 0 1  3

llo

.250

Eeat 9 Vl/d7/

Boagt t r .  BccA,
Daa i o l-, Daai aa i ,

s i

. 430

.cwnb

.0 i0

.420

T i

.005

q

.013

C u
' . 1 5 0

lfi

l:h

r .720

Ta

308L

. D

t / a '

cr  [ i

19.88 9.98

cblnb+Ta ft

Thr mter iar has lot  conr ia costact ui th nercury os Dercurr-col ta i  a i  ag cor4roulds.
" l tator ia l  

aot touchrd by haad eftrr  f i lar  producrros proccss cleaalrg. . .

}latcriet has becl re,r::factgred il .eccoritaac* silb saadvit stcrt. co4raay lualitf rhagalRevision 10 datr i r  Octobcr 1,  199s. Quat i ty syetcn approv.d to rso- io0iz ins rrrsgc
09002-199{.
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7aat4-Rr/zztrotsaa

Dirrctor,  gual i ty aad t l r ta l lurEt
Qral i ty Eag iaerrru
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fLD TO: E O C  G A S E S  ( A  I R C O )
r  t c t  t r  I l

SANDVIK STEEL COMPANY
P.O. BOX 1220, SCRANTON. PA. 18501 PH' t7171 s87'519J

PLANT LOCATI€N: TNTERSTATE 81. WAVERLY EXIT 59

MATERIAL CEHTIFICAT1

oUANr lw :  PER PACKI I IC  t {0TE

TAG:

SHIPro: €RcteeS3 &"ZF^.s jfiryt-

7-9-?2
CERTIFICATE DATE:  4 /  Z l  / j7: usroMER puFcHAsE oRoEn N o.' vo o'l I -fr/v v { /0 60 o

TANOVIK OFOEF NO,:

^/ORK OROEN / LOT NO.:

.  12603

A I , I S  A - 5 . 9

S , T A I I l L E S S  S T E E L  g E L O I T E  ! T I R E  l i P E  E R  3 O S L

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

,  o ? f
o I  AHE rER. 3 t .ZZ-jZl  AO LE

Ee at

3V/3 / lV

S i  M !

. 4 4 0  1 . 8 0 0

cbl f ib t a

f

. 0 1 3

llo

. 0 ?  0

P

. 015 .  0 1 5

Cbl t lb*Ta l l

. 0 3 0  . 0 3 5

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

I A t e r i a I  h a s  b e e n  n a u u f a c t u r a d  i u  a c c o r d a a , c e  u i t b  S a s d v i k  S t a c l  C o n p a o y  Q u a ! i t y  t l a g u a  I

i ; ; ; ;  i ; .  io  a. t "e 0ctober  1,  1995'  Qual i tv  s l 's ten epProved to IS0-9002 /Al t  s  I  /AsQc

Q9.002-  1994.

.fttBOC GASES
90 RESEARCH ROAD

f e i t h  t l .  E o t t l e ,  I t a u a g . r ,  Q u a l  i t y  6  l G t a l l u r g y
C € l e s t e  B F e n E a E ,  S r ,  Q t r a l i g y  E a g i a e e r

l t l l  +  a  /
- -tltlqlz--o-t unna.'.-i{/-- - - - .. .
1 5 ( 6 6 1 1 9 )  (  1 0 )  f  L ' '

HINGHAM, MA 02043



HARR,IS-q,ELCO'I1061 YORK 80AD p.O. Box 69 | KrNGS HOUltfAlN, NC 28085

SOLDERING, BR.ISING.t !'ELDING gRODUCTS

CEA?IFTCATE OF COHPLIANCE

:D€E s€At-f 6-47-97
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Go. Toos?t/rr/tooo
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Ise .-ESAB GRoue, f uc .r ruu  Karen Lane,  Hanover ,  pA 17331

.roc cASaS
)O RESEARCH ROAD
{ I N G H A M ,  M A  O 2 O 4 ]

TYprcRl  AuRtysts

S..5Ie u s TpfL
\)

to  Speci  f icat ion:
s F A  5 .  2 0

Trade l{ame
or Trademark:

Oiameter  Slze I

He ight :

-  Lot 'NuInber : .

C a r b o n :  - O 2
Manganese:  1.  lO

a h  r ^ 6 i  " - .
'  

N i c k e l :  . O l
S i l i c o n :  . 3 !

- lumb i urn+ :
Tant aluo:

Holybdenurn:
Tungs ten:

Copper:
TiLaniun:

Phosphonrs:
Sulphur :

Vanadiurn:

l lydrogen:

:  ! l . i , e t s :

+?t-{-{-/ a4!,
,tifeo -s-= lBYt
5oL93 - 33/Bv

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

. 0 3 5 "  * . - 3 l l  S p o o l  
.

ts2 L8

(  . I 5  H a x .
(  1 . 6 0  | l a x .
(  . 2 0  M a x .
(  , 5 0  H a x .
(  . 9 0  M a x .

- : i;.'.-.*.-+'o":r" ..

(  . 3 0  H a x . )

(  . 3 5  M a x .  )

(  . 0 3  H a x .  )
(  . 0 3  M a x .  )
(  . 0 8  M a x .  )

Typica l  Chenical  (SpccI  f icac ion
Propc rt-!Sa_ Rcqul remcnts )

As , Welded

Y i e l d  S L r e n g t h  ( P s i )  7 0 , 0 0 0
T e n s  i 1 e  S L r e n g c h  ( P s i )  7 6 , 8 0 0
E l ^ 6 ^ . > i ^ -  , . ( \s r u f r B d L l q n  l l  ) ,  a  3 2 . 0
R e d .  o f  A r e a ,  Z  2 4 . 6

Charpy V-Notch Impacts
G  - 2 0 o F .  (  f r .  - 1 b s  .  )  1 1 7
G  - 2 9 " C .  ( J o u l e s )  1 5 9

( S o e c i  f  i c a t i o n  R e o u i r e m e n c s )

HPa

9 d J

5 3 0

. 0 1

. 0 1

. 0 1 3

. 0  t 0

4 . ?  m I  /  1 0 0 o I  we ld m e t  a l

As welded.

58,  0oo
7 0 - 9 0 ,  0 0 0

YPa

400  .
480:620

t t

S h i e l d i n g  G a s :  7 5 2  A R /

'  No d. t .  la lng ls loc<l
c l . c !  l � c . t  j o n  r s  r n 9
!  h. l .  s ld l  n9 gac.

(or  Et l?- t
chs c|Cr

CERtr r rcRTE oF

rL ! rs te6  FRoeeas

V/f-| 7 o,o"t No - z /o oJ I h/zZ/r o oo
ThIs  l la te r ia l  .Conforms

A H S  A 5 . 2 0 - 9 5 ,  A S H E

Type: E 7,1T- l* I ETIT-LZtl

i-Rays saris factory

.g@WBAC G.ASES
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.NOVTK OB0Ee NO.
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MATERIAL CERTIFICA
, 5 v T

SANDVIK STEEL iOTUPNTV
P.O. BOX 1220. SCRANTON, pA. t85ol pH. (7171 587-5191

PLANT Lo(j; r ioti: TNTERSTATE 81. wAvERLy ExlT s9

S H I P

,,',c Zca4n/zz//o/&o

9 7 8 4 5 7

ubI r I tF rc^ r ! 4 i  2  i  / , 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 G  U  ! R E

F i l t e r  f { e t a l  A n a l . / s i s ,  z

. 9

T Y P E  E R  3 O 8 L 0 ! A f l € l E R :  3 / 3 ? '

8 e  a t

I h e  B a t e c i a l

" 
l la. Le r ial ac..

r

. 0 1 3

fto

. 0 7 0

s i

. 4 4 0

c b l N b

f{u

1  . 8 0 0

f

.  0 1 5 . 0 x 5 t : . t b

f l r

> . b l

Cbl t lb '  ta  t l

. u J U  . 0 3 5

h a s  u o t  c o n e  i o ,  c o E t a c t  ! r i t h  m e r c u r l ,  o r  E e c c u r y - c o o t a i o r q . g  c o o p o u B d s .

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

l l a i ' e r i a l  h a s  b e e B  n a u u f a c L u r e d  i o  a c c o r d a l c e  r , r i l b  s a r d u i k  s t e e l .  c o r D p a o r  g u a l i t y  t l a o u a l

Hi l r i , � r i :  
dated 0ctober  t '  1ee5 '  Sual i t ) ' . f i i " ' .ep"oued ro rs0-e00iz l ts r r lsqc

.JggBAC GASES
90 BESEARCH HOAD

CUSTOMER ORIGINAL
6
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MATERTAL CERTI
SANDVIK STEEL COMPANY

P.O. BOX rZZO, SCnarrrrorv. Fa. 18501 pH. (717) 587-5191
PLANT LOCArON: TNTERSTATE 81. WAVERLY EX|T 59

A I R C O . f E U  E I { E  L  A $  O
t{  IxcHe}t IA

CEA'TFIC^IE DAfa. ? /ZO /g?
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fAGl

soLDro: ?,<."r-=s Wns
cusroMEn puacHAse oFDEF uo., ZAOej4Zfl/dt5
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SHIP TO:
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A U s  A -  5  .  9
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E R  3 O S L

ft! p
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Cr fl i
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I LD  TO:  BOC GASES (A IBCO)
L I S L E  I L

USTOMEF PUnCHASE OHDEB NO.: 481S4

\_
SAT.IDVIK-STEEL COMPANY

p.o. BOX 1220, SCRAI|TON. pA. 1850r pH. (71?l 587-5191
PLANT LOCATION: INTERSTATE 81, WAVERLY EXIT 59

MATERIAL CERTIFICA

AIBCO-trEII  ETI!LA[D
E I IESAIT TlA

CERTFfCATE sar1"; 6 / LOlj7

ouAr.rlry: PEB PACIIIC IOTE

SHIP TO:

ANOVIK OROEF NO.:

/ORK OHDEN / LOT NO.:

7 7  t 2 6

9 ? 9 3 3 6 tou' $\ 54?o /

B I A f i E f E B : . 0 3 5 '

Eeat

s712152 ^6oLB

A I S  A - 5 . 9

STAITLESS S IEEL  I IELOITC q IRE TYPE ER 3O8LSI

F i l l a r  f i e t a l  A n a l f s l s ,

5 i
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B O C  E A S E S  ( t  I A C O )
L : S L E  I L

USTOMER PUFCHASE OFDEF NO.: 435S{

SANDVIK STEEL COMPANY
p.o. Eox 't220, SCRANTON. pA. t85or pH. (7171 587-5191

Pl-At{T LOCATION: TNTEFSTATE 81, WAVERLY EXIT 59

SHIP TO:

lNOVIK OFDEB NO.:

f,FK OFDEF / LOT NO.:

3 4 3 8 6

9 5 9 4 1 0

1. .
' i - " '  a -  - ,

MATERIAI,I CERTIFICATE

I  IRCO-TEI. I  EITGLAID
f,Itr6flAtl ItA

CEFTIFICATE OATE:

OUANTITY: PEB

t o /  r g / 9 6

A n s  A -  5 . 9

STAI I {LEsS S?EEL TELDI ITO I I IRE T?PE ER 3OSL

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

D I A T E T E R : 0 4 5 '

Cr l t i

20.07 9.78

Cb./nb+Ta ll

,.1

Egat

s7108{0

t

. 9 ! 5

llo

. - - .  050

s i

. 430

cblltb

l|!

1 Ahat

Ta

P

. 016

l l

Tho &ater ia l  bas aot  cooa i !  co l tact
" l ta ter ia l  

aot  touchrd by head af tcr

l later ia l  f tas brcl  Elufectured i !
Rev i s io r  10  da tcd  0c tobc r  1 .  1995 .
Q9002-1994.

gual, i ty
Eng iaer r

ui th ncrbury 08 n rcuay-soata i  a i  aE conpouads.

f  i l a t  g roduc t i o !  g locoss  c l caa iag . ' .

accordelcc siti Saldvit StraI Conpaay gralit, ll8rual
Qualitl aystcu approvcd to Iso-ioo2zinii7i3Oc 

-

- - ---i,r, 
l1i4airi+*F,r{:*

Ito LA.S
8Dd l:€tarrurE! c_-fu TooRR

tt2lB(rcCJl$Sr

4- lL -77

Dl roc to r ,
puel i ty;a

:e lg t  l .  B.  rg,

EF ORIGINAI

f,,ffiffiffio



EOC GAsE5  (A IRCO)
L T S L E  I L

CUSTOMER PURCHASE OFDER NO.: 4L276

SHIP TO:SOLD TO:

MATERIAL CERTIFICA
: r 9

SAilfr'i/fi( STEEL CO M PANY
p.o. BOX 122ii SCBANTON, PA 18501 PH. (717t 587€19'�t

PT-ANT LbCATION: INTERSTATE 8I, WAVERLY EXIT 59

PBOCESS
gEsTsoRo

CEFTFICATE DATE:

OUANT.TY: PER

TAGr

SrsTElts urTL
IA

g /26 /96

PACtrI IE IOTESANDVIK ORD€R.NO.:

WOFK OROER/ LOT NO.:

8A7 LZ

9 6 ? { 5 1

A B S  A - 5 . 9

S?AI ILESS STEEL I IELDI 'E  T | IRE ? IPE ER

F i l l e r  l l r t r l  A a e l T s i r .  3

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

5  C r  l i

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

Cu  Cb / lb+Ta  I

.0!0- _ .o4o_ - .  - , . I lso

Ee at

5?10840

c si I1!

,015 .430 1 .800

? 081

P

.016

T i

.002
( ifl ) "af 

tto cblnb re

Y/ to' '  .o5o
-  ' -  '  ' - -  '

Tha netor ial  has lot  cono ia soqtact l i tL *rcury or *rrcury-col taiai lg conpoulds.

" l {ater ie l  lot  touched by hald r f t r r  f i le l  ProdEct ioo Procoss cleaning" '

Itatrrial ber brrl naaufecturrd ia tccorducr sit! Saudvil strcl colpaay guality [elual

i ry ic iog 10 detrd octobcr-1,  1995. Qual i ty eystrr  rpgcovcd to Iso- 9002/ l l l  s l / rs0c

0900e-1994.

BrnEt E. BerE, 0ir tctor,  Qual i ty aod l l ts l turgy 7

15 C66119) (  10)

/:\e1



MNDVIKI
iE@l

Q/tt n Tn.
D\ _ \lftilrD

CUSTOMER PURCHASE OHDER NO.:

SANDVIK ORDEFT NO.:

WQRK OROEFI/ LOT NO.:

76s5s3R/ /v5904904s000

rK * 591854

965227

MATERIAL CERTIFICATE

SANDVIK $TEEL COMPANY
P.O. BOX 1220, SCRANTON, PA. 18501 PH.(717) 587-5191

PLANT LOCATION: INTEBSTATE 81, WAVERLY EXIT 59

SHIP TO: PRCESS SYSTEMS
wESItsORO l,A 01581

CERTIFICATE otIE: 6/ l8/96

OUANTTTY: 60 LBS 3O8L X 36

TAG:

Ar , r s  A -5 .9

S T A I I L E 5 S  5 l E E L  H E L D I F G  I J I B E  T I P E  E R  3 O B L

F i l l e r  ! 1 € t a l  A n a l T s i s ,  z

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

Eeat

< 7 n e ) 7 c

l iate r i al has
R e v  i s  i o n  1 0
q9002-1994.

c

n.r Q

tlo

. 0e0

s i

. 430

cb/ll b

llr

1 . 8 0 0

l a

P

. 0 1 8

T 1

.002

,  012

Cbl i lb . fa

. 0 3 0  . 0 4 5r i

T h e  n a t e r i a l  L a s  n o t  c o n e  i n  c o n 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 E t a i t r i D g  c o n p o u n d s .

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

beeu nalufactured.  ia  accqrdauce ! i th  SaBdvi t  s teel  conpany Qual i ty  l laaual

aat"J  o" tot " r  1 .  1995.  Qual i ty  systan aggroved to IS0-9002/ l f iSI / ISQC

B e u g t  E .  B e r g ,  0 i r e c t o r ,  g u a l i l y  a l d  l l e t a l l u f g y

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

L

C ! Si.3i\ '1ER CRrci r.: r,L



MATERIAL CERTIFICAT'
SANDVIKSTEEL COMPANY

P.o. Box rzzo, scnnruttv, PA' 18501 PH' F17) 587-5191

sHlPTo: PRocEss sysrEMs rNrr,
WESIBORO MA O15B}

CEHTIFICATE OAre: 6/ 17 /96

OUANTTTY: 120 LBS er30& l,/16 x 36

TAG:

SOLD TO:

ffi g,oe$UfiSHSrEBsrArE 
81' *AVEFLY Exn 5e

cusroMEg puRcHAsg sp6gs ;'1e.; 700603r4F9049045000

HINGHAM, MA O2@g
90 RESEARCH ROAD

965225

' . . . SANDVIK OHOEH NO,:

WORK OROER / LOT NO.:

A n s  A - 5 . 9

S T A I H L E S S  S T E E L  U E L I ] I ! E  I I I R E  T Y F E  E R  3 O B L

F i l l e r  l t e t a l  A n a l t s L s ,  z

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

E a a t

s ? 0 8 ? 2 ? .  0 1 4

lto

. 0 5 0

s i

.  390

cbltt b

It!

1 . 8 0 0

'Ta

P

.016 . o72

Cbl lb i la  l l

. 030  .050

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

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

I la ter ia l  hae be€D nanufactured i r  accordance r . r i th  Sasdvi l  Staal  ConPaBI Qual i ty  t tauual

R e v i s i o u  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 v e d  t o  I S 0 - 9 0 0 2  / [ l l  s I  / a s Q c

.89002-1994.  
- f .

B e a g t  E .  B e r g ,  l t i r e c t o r .  g u a l i t l  a q d  H e L a l I u r g ) '

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

E.
V2

C U S T C L i F F  N A I G I N A I



IJLU I  U: BOC GASES (ATBCO)
L ISLE IL

;USTOMEH PUFCHASE OFDER NO.: 
4Z lO0

MATERIAL QEH
\

SANDVIK STEEL COMPANY I i
p.o. 80x 1220, SCRANTON, pA- r8sol pH. (7171 587€tr91

Pl-Al\lT LOCATION: INIERSTATE 81. WAI/EFLY EX|T 59

SHIPTO: etRco-rEr
process systems in t l  r rcgAr

westboro, !4 a. cEFTlFlcAtE DATE

PO- 700 627-V590 49-O 4lauANnw: pEA

ETGLA.\ ;
tlA

9 f  z 7  / s 6

P A C X I I I E  I J : :
:ANOVIK OROEF NO,:

VOFK OROER / LOT NO.;

9 0 8 r 4

f .ge

A l l 5  A - 5 . 9

-STAITLESS STEEL I .TELDtTG TIRE TIPE EB 3O8L

F i l l e r  l l € t . l  A t e l l s i z ,  7

DtAI IETEB. :  .04s-

Cr

19.88

fai

leat

s43?86{

c

. 0:. 3

tb

- 250

t

.020

T i

.005

€

.  0 1 3

s i h

.430 7.720

cb/nb

. 0 1 0

. ,  l

....

c!/nbfia il

. 0 5 5

fhc rator ial Das lot conr ia coaLact rillr D.rcury oneacurl-crataiIiag ionpouads ,

" l lat . r ia l  lot  touchrd bt  !a!d af trr  f i la l  gro<tuct io l  proc.ss cloaal lg."
'Eei i r i r f  

her brel  narr frct&id ' ia accoidalco ui th SaadviX Strol  Co4raay Qui l i ty l laou. i
lrvisior 10 deted Octoter 1, 1995. Quality syst.r tppsovrd to I50-9002./IiSI/ISQC
99002-1994.

(_-" .affiffi Boc G
90 RESEARCH .:]

Erlgt l .  B.rg, Dir.ctor, gual i t t  ard l t  tal lurgl
Dzaigfiatiaal, lta I i tr Eag i rcer

. f f i - - -15(561! j1)(10),"
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MATERIAL CERTIFICAT
SANDVIK STEEL COMPANY

p.o. Box 1220, SCRANTON, PA. 18501 PH. (7171 5tn-5191
PI-ANT LeCATIoN: INTERSTATE 81. WAVEFLY EXIT 59

SHIPTO: AIRco-lEtf EIGLAID
E ITGEAIT ITA

CERNECATE DATE 9 /04/96

ouANrlrY: PER PACEM IOTE

OLD TO: EOC EnSES (A tRCO)
L I S L E  I L

;USTOMER FUFCHASE OFOEF NO.: it2IOO

iANOVIK ORDEF NO.: 9 OS T 6

voRK oRDER / LOr NO.: f.SAZgeo

A g s  A - 5 . 9

S?AITLESS STEEL I fELBI !E  UIBE T 'PE

F i l l e r  t l € t a t  A l a l  t s  i s  .  i r

Ee at

s?10840

c  s i

.015  .430

EB 3O6L

t l ! ?

1 .800  .016

D I A I E ? E B : 1 / 8 '  
' .

S  C r  l i

. 0 1 3  e o . o l  9 . 7 8

Cu Cb/ l lbr?a l l

,050 -  .040 .  - . -  - -Q50---

tto

. 050..-.-.

99002-1994.

B. !g t  n .  t i r g ,

r5 (55119) (10 )

@ cblllb Ta T i

_.00? ---.

TLe later ia l  las lot  conr i l  col tact  r i th nercury or raRqurl t -coataiai lg coEPouBdE.

. . t iator ia l  aot touctrrd by hsld ef ter f i le l  groduct iol  t rBec.ss chel ing."
' l g l l . . d ( .

t late r ia l  bas beet narufecturod i l  rccordaacr s i th seldvik steel  conPaoy Qual i ty l {a lual

lcyis ioa t0 detrd october 1,  1995. Qual i ty r lstrn rpgtovrr l  to IS0-9002 / l l ls l / tsgc

?rqcy:* sY#n1S'7ooha7 
-Rfr s? a0'oE/

TK L1312/

Z4o t-B!  i  r .ctor ,  ou. l  i  t t  a ld l t t i l lurgt

9O.Ii_ESEARCH R, ,..iD
HINGHAM, MA OEO,4J

' : ' \ Z



SANDVIK STETI COMPANY
P.O. BOX.1220, SC84I,|ION, PA. 1850i pH. l7i7l Sg7-5191

PISNT LOCATTON: INTEBSTATE 81, WAVE8LY ExtT 59

USTOMER PUFCHASE OROEF NO.: 4ZLAA

ANDVIK OROEF NO.: 908 tE

IORK ORDER/LOT NO.: :{.96?gTg

' -'/'

BOC GASES (E IRCO)
t  f  q t  t  I t

MATERIAL CEETTFICAT

SHIP TO: AIRco-rEIr ETGLATD
8IlGEAI{ I{A

cERnFIcATE DATE: 9 /O4/96

oUANrIt-y: PER PACB InE IOTE

TAG:

A l r s  A -5 .9

sT&trLESS S?EEL sELBIrg r IRE r rpe gR eo-8t

F i l l a r  t l s t . l .  A n a t t s i s ,  ! r

D I A I E T E R :  1 / 1 6 .

C r  I  i

2 0 . 0 1  9 . ? 8

cbl i lb+Ta I

f,e at

s710840/a
l c , i l
\ ftl, I

C Si H!

.015  .430  1 .800

ttu cblilb ?a

P

.016

T i

. 013

C u

Tha'aater ial  hag lot  cone in coatact r i th nrrcury oF trercurr-coatai ! i rE corpou!,ds.
" l t a ta r i a l  . ! o !  t ouch rd  by  Laad  a f te r  f i l a l  , "o in l t i oo  Droc .35  cha l i ag . . .

Itetrr iel l,rs bcea rrlufretuR.d i!, rccofdalc. rith Saldvil Strtl Conpany Quality ffauual
Ravisioa t0 datrd octobcr 1.  1995. lual i ty rystrn epgrovrd to rs0-gooizrrsr/ l lgc
99002- 1994.

.-\'tftcrass sysTtsrns

Bengt E. ! . rg,  Dirrctor r  guat i ty ald E ta. l l ,urg y L-

s (66119) (10 )

.GfrW BOC GA,1-.f
/:u4

7oo a2 -R/t,59 o1? -o{a,
'TK b?34t5

50 Lg.

^H 
FlOi-,)

l - r t r r . - . . " . .



OLD TO: 80c EesES
LISLE IL

:USTOMER PUBCHASE OROER NO.:

( A I B C O )

'5934t5

SANDVIK STEEL COMPANY
P'o' Box 1u0' scnANToN' PA' 18501 PH' o17l 5ct'5191

PTANT LOCATION: TNTERSTATE 8r, WAVEFLY E(IT 59

sHIP TO: Process systems

MATERIAL CERT;;.::;;

CERNF|CATE OATE: L O / 0 3 / 9 6

TAG:

iANOVIK OROER NO.:

VORK OROER/ LOT NO.: 76fi627-l/v590 49-0 4 2

Alls a- 5

5TAI|LESS STEEL I. IELD tf  G }IIRE

F i I l € s  l t € t 8 t  A l a l t s  i g  .  ?

. 9

T T P E  E 8  3 O 8 L

U!

t . 7 zo

Ta

D I A I I E T E R :  l / 1 5 '

Seat

s437854 .013

llo

.250

s i

.430

cblnb

.010

P

.Q20

l t

. 005

5

. 013

C8

19.88

 i

al  oo

lhe nter iel  hae lot  conr ia col tact  ui th nercur l  or lercury-col ta i  u i  lg

. . t !ater ia!  lot  touchoi l  by baad aft . r  f i la l  product ioa Psoctss cleaalag."

llaterirl bes
Eev is  i oa  t0
99002-199{.

Cblilb*Ta ll

. 0 s 5

.conpoulds.

b.. !  la lufactutr i l  in accordaucr c i th Saadvik Stecl  Conpaay 9u1! i l l - l iatru ' l
r . l . i  o. i " t . .  1,  1995. Quat i ty srst f l  approvcd to IS0-9002/A[SI / tsoc

f f iBOGGASi: ' :
RESEABCH RO.T..'

Srag t  E .  B r rg .  D i r cc to r '  qua l i t ,
Dar ic l . /aeiar i ,  $tal i tY E!9 i  ! . r r

a

D a u i a l . / a a i a l i ,

{,f6,4-
ald lL ta l lurgy

hili{GHAM' MA 02C+-



MATERIAL CERTIFIC,
SANDVIK S?EEL COMPANY

P.O. BOX 1220. SCBANTON, pA. 18sol pH. (7171 587.51e1pr-ANT LocAnoS TNTEFSTATE 81, wAvenr-v exnig

OaOaO, EoC trASES (A r Bco)
L I 5 L E  I L

;USTOMEFI PUBCHASE oRDER No.: {2 TOO

;ANOVIK OHOEB NO.: 9 0 8  r 6

SHIP TO: A IRCO- !E I {  E lELETD
I ITEEAI1 trA

CERTIFICATE oATE: 9/03/96

ol.JANrrY: PEB PACE ItG trO?E

IAG:
'ORK OFOER / LOT NO.: : i l lgEZglg

Ar { s  A -5 .9

S T A I T L E S S  S T E E L  q E L D I I G  I I R E  ' Y P E  E R

F i l l e r  l t a t a l  A a a l  T s  i r .  t

C Si tf!

. 013  .430  1 .  ?20

f,e at

s{3?864

/,--hw/

Tla nabrial  haE lot  conr i l  col t {ct  r i th mrcur l  or | | .  rcrrr_col ta i  n i  !g corpoulde.
" I fakr ial  

rot  touched by baad aftor f iaal  prodi i t i la proc.ss ctoalrag.-

l late r ia l  bae bael mnufacturrd l r  cccotdaacr r i t !  s€Edvik Steal  Congany Qrat i t f  l {asualRcvisior 10 datad octobrr 1,  i99s. Quel i ty rystan rgrproved to rs0- 9002/r isr /rsgc
99002-1994.

?nacess Sy#,rns

8. !gt  f , ,  B. rE,

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

I t i roctor.  gual i t l  r ld l t  ta. l lurgl

&{ry-v Boc GAsEs
gO ITESEARCH ROAD

308 r

P

O I A I I E T E B : 3 / 3 ? .

C r  I  i

1 9 . 8 8  9 . 9 8

Cbl lb+Ta Il i

. 2 5 0

cbltf b

. 0 1 0

. oz0

. 005

s

, 0 1 3

C|.

. 1 5 0

fa

7oo6?-R/ vs?o4q-o'

c___- Tx eesry2o
R4o t-0..



l!ccilec
A ParheGhig of Alcoa Weld Wirs Cotnpany' lnc"

and Atuminuin Tachnology Corporalon

AlcoTec Wlre Company
2750 A€ro Patk DrivE
T,av€.s€ Clty, Ml 49586 USA
(6tt) 94t{11r Phone
(616) 941.9154 Far

CEIATiFIED TV{ATER'AI- REPC)R:C

T I C  R o d  B o x:it t  t s

0  _ 1  / 0 7  / 9 6

r,l-ijlug!,-e-Jl

. i 6 :  I 6 9

i n  c o m p l i a n c e  r r i t h  c o N E c  l e g i s l a t i o . n

R 5 r 8 l

I � O . , '  -  ' 3 + 5 {

C h e m i c a  I  C o m P o s i t i o n  I  i : l l i t s
r r.mcn i l'{ltr-L$g{L5- l'tax imum ?{

; i--- ----- 0.40
0 .  + 0
n  1 n

Cu
i { r i  t ' 5 U  l ' C

r : :  6  1 (
' i  ' ' J  _

\ - t  ^  4 <

Z ^
r ;  o '  t 5

0  '  00e i l
' '  3 i t t " '  E ' ; : l ;  

- - -  ' r ' " -
'  O t h e t  T o l a l  0 ' 1 5

; t u m  R e f t a  i  n d e  f

. i ! c o T e c  t v i r e  c o m p a : r ' h r r e b ' v  c e r t l f i e s  t h a t - t h e - T " : : : : " 1 ^ : : : - " : : n ' : ' " , t l i :
m e e  t  t h e

l " i3 i i ' i ,X l ' i . "1 " '? i . j ; " ; i ;d  in  accordance w i th  an( i  been found to  meet
- r ^  ^ r  a n . ' r i f  i c n t  i d n  A I V S  . r - 5 .  t 0 - 9 ?  l n d  a n 1 "  o r d e r

: ;Pp i i : " l i ;  ? l i l i ' i l i ! " i . - i r ' . p . l . i f  ' " " t  i on  A rvs  ' r - q '  t 0 -e?  rnd  an r '
r e q u i r e r n e n t s  I  i s t e d  b e l o \ r  '

. { l  I  F a c k a g i n g  m s t e i i a l s  a r e

A d a i i t i o n s l  o r d e I  R e q u i  r e n c n
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,llcdl'ec
A PEnner:hip ol Alcoa Wold Wira Company. fnc.
and Aluminum Technotogy Corp ation

CERTIFIED IV'A:TER.TIAI- REPOR�T

r . >

AlcoTec Wira Company
2750 Aero Park oive
Travaruc Ciry, Ml 49886 USA
(816) 941.4111 Phsde
(616.) 9..1.9154 Far
alcaiac@ lravs|se,co'l1 E.nall

L 1 /  1 3  / 9 6

i . R 5  1 8 3 r  < l TIG Rod Bor 362884

P . o . i  -  8 6 3 3 0

C h e m i c a i  g o n p o s  i t  i o n  I  i r n i t s

r i

Mn
M g

7.n
m 1

Other  Each
O t h e r  T o t a l
A l u n i n u m

A a

Rena inder

0 . 4 a  /
0 , 4 0 . ' /
o .  t o  v /
! '9 - . .
) , 1  Y  , /
0 , 2 5  { r
g ,25 r ' ,-
i  ' t<  y '

-/
0 . 0 0 0 8 r
0 . 0 5

. i

AIcoTee q- i - -e  eornpany hereby  cer t i f ies  tha t  the  mster ia l  cove led  by  th is
repor t  hds  been inspec ted  ln  accordance tp i th  and beEn fo -ur , rd  to  rneet  the
. a n l i r ^ : h l F  . r F c u i r e m c o r s  . l f  F o e c i f i c a t i o n  A W S  A S . 1 0 - 9 2  a r f d  d f r - i  o r d e r

AI I Packagring mate-ri aiE-Eie 
-in 

cohFfiansFwi-Eh-eomefficg-i= lati'on-'-

A d d  i  t  i o n & l  g r d e r  R e q u i r e m e n t s :



l!colbc
A Pannership of Alcoa Weld Wire Company. Inc'
and Aluminum Technology Corpotation

AlcoTec Wire Company
2750 Aero Park Orivo
traverse Cily. Ml 4S686 USA
(6t5) 941-41 11 Phone
(616) 9al -9154 Far

atcolec @ lrave.se.com E-mail

t  t  i  l \ / ) 6

CETi-'T- I F- I ET'I. I\4ATEII.I AI- REPOIA�T

- .il-,L.:l-\--... . .. Dian ic re i  Fac : i asc  .  _ - ._  ! -o i  j i g tn ! ] , : : _ . .

R i I R I 1 5 6 TIC Rod Bo-t 3 6 3 8 8 4

F , ! - r . :  -  ' l L - ' J ' f

C h e m i ; ; r l  , .  i , r n r : ( : i ;  i ' . -  i o n  I  i m i r s

5 l

F e

: . i i l

r :  r
! n

F,':
O t h e r  E a c h
r ' '  i : , . . .  i i r : . : i  i

, i l U l l l r n U f l l

L;_:_OS_ql- - : . t  in i rnum -)  : . la i ;  imum : i
0 . : 1 0
!: . J i ..\

c .  l i '

0 . : _ i

, 1  .  r 5
0 . 0 0 0 : l
U .  U :
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EOC GAsES (A IRCO)

L I S L E  I L

,t ou.* r*"**E oRoER No': zao t-s o : A/ y 5 1 a'y la2 Ka

sHtPro: R'CaSS SysEPaS

CERNF1CATE DATE

Ojl,ttf i lY:' lD

TAG:

WOVIK OROER NO.:

E e e t '

s?ios4o

9 0 s 1 6

'ORK ORDEF i LOT NO.:

__ - -,- , -:'. j-..!j.i,.-+l'}.r:F*

sTAI ILEsS STEEL qELD I  EE

F i l l e r  H e t a l  A n a l t s  i s ,  3

c

. 0 1 5

Ho

.050

E c a g t  E .  B e r g ,

15 (65119)  (  10)

IIIRE

Cblllb Ta

t

. 015

t t

.  .002

n { i

C r

?0 ,  01

.  t i

9 .  ? S

Cu

.0s0, -

cb/ttb+Ta ll

. o40 '050

congoulds.

t

.:l
fl

/  ' : z B O e  G ^ - t S
. .ESEARCFi I 'D

HII{GHAM' MA 02t'+3 -n
t  ? < 'v*,

.-.. .-\-/

bIat tereR:  tua '

B i  rac lor ,  quat i t l  3 !d lL ta l lu ig l



I LDTO:  80C EeSEs  (A IRCO) sHrPro: f;?paass '*r#n
L I5LE  IL

usroueR puncHr3E oRoER No.: W69 
-Ay'/5fu/?4#5&

,NDVIK ORDER NO.:

/OFK ORDER/LOT NO.:

I 2 9 9 9

,*

/a

. 013

lro

. 250

Beugt  l -  Barg,  D i  !  ac lor ,
D a a i o l - D a r i a n i ,  Q u a l  i t y

7

< i

. rl30

. c!/n!

lh

7.720 '

Ta

P

, 020

t :

nhi

c

n r e

Cu

.150

Cr  I  i

19 .88  9 .98

c!/nbrTd Il

.055
'!'-,/

I
{

Thp mterial. tr.ag uot core ia contact 
i,::1,,.T:t""* 

or Ellcury-colta ia i ug coalrouadl '

" l later ia l  lot  touch.al  b? hald af tor f iaal  proiuct i iu gioiosa claaniug" '

ttatcrial has b*cl naaufacturail .ia accordaace uith Sarttlk Strol Co4raay luality Saaual

tcvisioa 10 datrd 0ctolri t, 1995. Quality eyetra ilpiofod to IS0-9002/fiS I/fSqC

99002-1994.

Qual i t l  aud l latal  lurgT
Eagiueer

,TW BOC GA.$=S
|]ESEARCH ROAD

&

z;:m
15( 561firt( 10)

. , i l{cHAl.4. MA 02043
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soto r o, ft1(€eS Sl s-Tfua S

ciusroMEn puRcHAsE oRoER No.:/y' A€ R/77A/0/6c.4.

SANDVTK STEEL COMPANY
p.o. Box 1220. SCRANTON, pA 18501 pH. (717t 587.-5191

PLANT LOCATION: TNTERSTATE sl, WAVERLY EX]T 59

SHIP TO:

MATERIAL CERTIFICA

A I R C O . f E I f  E I { 6 L A I { D
t{ I If c EA}1 11A

CERTfFICATE DAre:. 3 / ZO/97

ouANrlrY: I 8o 24 g, -SANOVIK OFOEH NO.:

WORK OFOER / LOT NO.:

A r s  a - 5 . s

5t^[ I rLE55 SIEE! ' . IELDITG lr ISE trps ER 3o8L

F i l l e  r  l t s t e l  A a a l y s i s .  z

Ecat

s?11375

/ r.fr \
\ L'b I

\.7

.  
Thc mtrr ie l  has lot  con iu col tact  ui th uercuty or nercury-couta i  n i  ug conpouads.

' " ' l tetor ia i-  lot ' toucir{  by hand cf tar f i lar 'proa.ct ioa procos3 croaniag..

llafrrial has Lcea plufacturrd in aecordalcr cit! Saadvit Stoel Cougaay Quality ttauualRcv'�ision 10 datid Octob* 1, 1995- Quality systrr apitove<r to rso-iooirins rrrlqc
9eop2-tes{.

tttBACcASEs
Io i th  l t  lo t th .  I ta lages,  Qual i ty  E l le ta l lurEy
C e l e s t o  B r r u l a a .  S r .  Q u a l i t y  E u E i l o c r

,,kbk &*^*' /- e-- - - - - - .-15( 66119) (  10)

I t I A } I E f E R :  t / 1 6 -

i :

c

.00?

no

. 010

S i

.400

cbln!

1- 800

P

. 014

€

.o72

Cr

20.Q2

f l i

at a<

.055

Cbln!+Ta I

. 030

\52

90 FESEAHGTI ROAD
HF.IGI{AM. MA@{3



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

CUSTOMER PUFCHASE ORDER NO.: .I21OO

i
SOLD TO:

SANOVIK ORDER NO.:

WONK ORDEF/ LOT NO.:

'  
9 0 9 1 6

9 6 ? 8 1 9

SANDVIK STEEL COMPANY
P.O. BOX 1220. SCRAI\ITON, PA 18501 pH. (7171 587€191

PI-ANT LOCATION: INTERSIATE Bi, WAVERLY ExrT ss

a'ils/

SHIP TO:

r F.iffi- -.j-.: i-: 
-:-.t --

MATERIAL CERTIFI

A I R C O - i E T T  E T 6 L A I D
EMSAlt ltA

CERTIFICATE o^T* 9 / 03 /EE

oUANTITY: PER 9ACEM !O?E

':i'

.  Ans  A -5 .9

sT[ i !-[-E s s 
-'s 

r-EEL rELD t! E s r RE T r p 8.. EF3 o8r;. .:.-

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

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

Esat
s7t68/o

c

. 0 1 3

Ito

.250

s i

. 4 3 0

c b/tlb C u

. 1 S 0

t i

9 .98

,  055

t t u P

I  .  7?0  .0?0

t l

. 005

s  :  c r

.013 19-88

Ta C b/lba ?a ll

Tf,c nater ial  bae lot  cone i l  co[ tect  s i tL mrcurr or rrcurr-cortainlag conlrouuds.
'lllatcr 

ial go.t totchrd bI hand rfter f.iaal -groductiol gaac.ss cle.atilg."

I tatcr ia l  had be.o Ealufacturtd i l  accordeaca r i th Saudvik St€el  Corpal l  Cual i t f  t tatual
lcvigioa 10 deted October 1,  1995. Qual i ty Bystor eppfouod to IS0-9002 f f , fSf f f3qC
09002-1994.

ftacess sfrtts

Beagt  E.  BcrE,  l l i roctor ,  quel i t l  r ld  t ! . te . l , turEy

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

C_ 
7oo/ayr7// o/se

,,ABOC GASES
90 RESEARCH ROAD
HINGHAM, MA 02043

tt



SANDVIK STEEL COMPANY
P.O. BOX 1220, SCRANTON, pA. t85ol pH. (717t 587-5191

PLANT LOCATION: TNTERSTATE 81. WAVERLY EXIT s9

MATERIAL CERTIFICA

A I R C O . I E I J  E U G L A A D
H I I IEHAN l1A

SHIP TO:SOLD TO: E O C  G A S E S  ( A I R C O )
I  t c t  F  T r

CUSTOMER PUHCHASE OROEF NO.: {56 82

SANOVIK OROER NO.:

WOBK OROEF / LOT NO.:

CENTIFICATE DATE:

OUANTITY: PER

4 / Z r / 9 7

PACT I !E  I IOTE1 2 6 0 3

9 ? 8 , 1 5 7

Ar, fs  a-5.s

S , T A I I I L E S S  S T E E L  I T E L D I l | G  q I R E  T T P E  E B  3 O € L
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Anachment

LIGO COMPONENT CLEANING DATA SHEET

. Component

Project V59049

Serial Number

O IR 3 h

ritle 
spEcIFIcATIoN FoR cLEANTNdipRocEDURE

SPECIFICATION
xumbcrA 

vo19-2-ors

Wash Cycle:

Flowrates: 10 Gcq Ma,x.Temp.: lf { Duration: 3 hrs

- 1 ?

Component(s) Inspected By:

Comments:
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Title: COMPONENT RGA TEST PROCEDURE

SPECIFICATION
Numdec V049-2-127

A

TEST AR PARAMETERS PUN,{PDOWN LOC

PHYSICAL DIMENSIONS

, 5  x  / D ' t
2 , 1 / /  o - b

'  3y )o  -a
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Title: COMPONENT RGA TEST PROCEDURE

SPECIFICATION
NumDer V049-2-127

A

TITLE I B4{E eur TEM!!!4I!!I!e9
DATE: a/t/rt
TII|{E:
TEST I.D.: e.g. WBSCl-l v) b34-t ,gL
PSI TEST ENGINEER: ln
QUAIITY ASSURA}ICE:

BAKEOUT LOG / DATE TIME IEMPERATURE

1 /3 lq1 o q t o hr:min 3+. "c
, o 3 0 hr:min 41

? /t/st z z t o hr:min t  3 7 , oc

7/-tlst a b K hr:min 5 2 , oc

hr:min oc

hr:min oc

hr:min
hr:min oc

hr:min oc

hr:min
hr:min
hr:min
hr:min oc

hr:min oc

hr:min oc

hr:min oc

hnmin oc

hr:min oc

hr:min oc
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GA lOnw SOURCE SETTINGS SHEET

TEST I.D.: e.g. WBSCI I

Title: COMPONENT RGA TEST PROCEDURE
l :

RGA NUIHBER:
RGA SENSOR HEAD SERIAL # QMS
RGA ELEfiRONICS TJNIT SERIAL # QME

IS-TYPE: HS-
O ENABLE

Rf-Polaritv tnverse

Type CH-TRON
SElr4 Volt-

SourceMass
Mode
First
Width
Speed

Resolution
. l r : : . : , " ; i

Filament #
IS-Set

lS-Voluses tVI
IonRef 138
Cathode 90.0
Focus 9.38
tsreld A-r S ). /l

Extract l2

Imbar]

;. )i '1: :tirr.'. c

t

Offset ON

SPECIFICATION
Numben V049-2-127

A

Page f: of 26_



RGA SENSOR HEAD SERIAL # QMS
A ELECTRONICS UNIT SERJAL #

PARAMETER FILE: LIGO2O0.SAP PARAMETER FILE: UGO200.SBP

t 1 7 0 0

Sped- ' . ' - 5 s
wdrh ': 200
Rcsolution 25

Amp.Mode. AUTO
Amp. Range
Range-L
Pauc - Cal. 1 . 0
Offsct ON

Load-Ch:00 cH-0
Statc ENABLE
DeL T:pc CH.TRON
Mass Mode SCAN-F
First L{ass 0.00

Detector

Title: COMPONENT RGA TEST PROCEDURE

SPECIFICATION

uu I t,u t: user olscretron
DtSPL4,Y: User discredon

Page 23_ of _26_



I
j

l

^.ITLE
A

fr *i- ?.12yy16f,4,1.4t

Title: COMPONENT RGA TEST PROCEDURE

SPECIFICATION
v0/9-2-127
A

OUTGASSING RATES REPORT SHEET
/7/47

TIME:
TEITI.D.: e.g. wBSCI_l w83n- /,s4c
PSI TEST ENGINEER: 2/2
QUALITY ASSURANCE:

RG.A,NUMBER:
RGA SENSOR HEA.D SERI.TL # QMS
RGA ELECTRONICS UNIT

, .  ,  c Y c L E H
AMU i

(emp)

Leak rare

Torr-[-/s
Sensitivity

Factor
'u/rt N2

I
with leak
(Amp)

Gas load
sensidvity
Torr-Us-A

a
Torr-l-/s

q

Torr-L/s-cm:

n ! 4-8Xt0 2 0 . 1 S,z E-5 l .  I  €-t/

t ') 3, tF- 0.42 t 4 > , q -7 .e F-.1 z,1F- t+
a,?.E-to 0.5 l + r , a 2 , 3 € - 6 7,9€-t+
t,fiFto 0.54 t  +r ,4 l' 6 L:-6 s,+t:-t+
3,OE-tO 0.57 t + 3 , 1 3 , 2  E - a t , t € - t 3| . , E.bE-to 0.6 rcj,q '{'{E -8 3, zLt't 3urrr 3,OF-1 0.64 t +3 ,1 \ < E--7 t , 2 € - t L

l 9 u.o / l f r .q A A /:- ' l ,3L:-t3
L t {-to 0.71 ) + 3 , 1 t , 2  E - E qot'14

28 3,+E ? 9.5X10-'� I ,oE-8 t+1,1 +.1E-7
2 /\t:-t h l . l 4 /+1.q 4,Lt---8 I t6€-13

38 24€-tl 1.36 /4.q 4.n ti- l,*t:-l+40 7 ) F - t l 9.4X10- f'o€-to 260 .q O,+t!-q 2,2 E-t+
{J 4,18- t l l  - fJ l 4z  4 7, tr-q 2.qb--t+

7 , O t - t O t .57 t+3 ,1 f,+E-t L E L - - t  3
t :9 I  ) :  - t '1 3.5X r 0 4.3E-tr 658. J , r r : - g /, t c-'/ ',
l J  I 4t  - t2 2.0xr 0 2,sF-i l 870, \+1.-1 5'L-1+1F-t ' t 2.5X10 j ,?t ' - t t 7 t?, 1, rtr -1 /,3L:-/+
134 q ; - t 1 l .0xt 0- 2 .o€ - l l [ / ' 7 , 3 , \€ -9 l,/L-'/+6i'rtER 1.0+€-1 r43,1 S,t  F- t3
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OUTGASSING RATES REPORT SHEET

TIME:
TESTI.D; e.g. WBSCI_I
PSI TEST ENGINEER:
QUALITY ASSURAI.ICE:

RGANUMBER
RGA SENSOR HEAD SERIAL # QMS
RGA ELECTRONICS I'NIT SERIAL # QME

AMU I

(Amp)

Leak ratc

Torr-Us

F.rno
Sensitivity

Factor
wnN2

I
with leak
(enp)

Gas load
scnsidviry
Ton-Us-A

a
Ton-I-/s

q

Torr-I-/s-cml

Title: COMPONENT RGA TEST PROCEDURE

.ITLE
DATE:

SPECIFICATION
Number VO49-2-127

A
Rev.1

Page _25_ of 26_



AGE:TEST I.D. FILDIAIvIE: KCOCCOOCSAC

BARGRAPH DATA FILE NAME

ANALOG SCA}I DATAFILENAME UJ AI4.SAC

OTHERDATAFILES

PRINTOUTOF

I. LAST AI.IALOG SCAN BEFORE CALIBRATION

L A}IALOG SCAN WITH CALIBRATED LEAKOPEN

3. BARGRAPH PLOT

RGA COMPUTERDATA

Trtle: COMPONENT RGA TEST PROCEDURE

SPECIFICATION
Nt mb€c VO49-?-

A

Page 26_ of _26_



SavcdValues (wb3t l.sac)

Fle Display Selup

E-{t6

E-07

E-08

E-0s

E-l0

E-l1

E-l2

E-I3

E-l4

lon Current
Special lnfo
Cycle:  6

80 100 120 140 t60 180 200
[amul

l y c t c  # L 6ntr VALV{ CLos@
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SPIIL/AIAPTER FlT t]P D]MENSIINS

t ,

RELATIVE LENGTHS AND
INTERNAL DIAIINAIS
FIR V04g-4- G3F"
J / N  6 1

PLAN VIEI{

ItAX=ltAX.mlt [F Ll IHRU L4
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L l  r r o ' 1 ' - o o '
L? 1* {.4
L l  s u ' * b {
L4  3{ , -L i t

Dl :t"' .r€
02 a,:--i$
l l - {  _ , ,  i  _ 1  . - l
U J  \ r r  i

f 1 A  ^ r  J  F - ,  \ t
l V +  < l l j  |  - ; 1v ,  2 \ Z  -  

I  \ r A

r T T r  t l r  I  T l \ t T T l  I  n T
A L I U A L  L I I \ U I N  U T
|  . e
|  -  -  r  -  ! ' )l_ -  SG'-  ITL

t "t+ -U

r- L3

S]NE ELTVAT]IN


