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WESTINGHOUSE

Document Distribution/Approval

MNSA2 BELLEVILLE WASHER DATA

Project Number: 109722 /ENG Originator:Attila Z. Szabo Initials: /gi
Project Name: MNSA2 - IV
Document Number: [.TR-ME-02-15 Rev. 00 | Quality Record?

Document Title: ] No DJ Yes (See note below)

Quality Record Retention Period (see QP 17.1):

X Lifetime {13 yeas (] 10 vears
Transmittal Reason:
Review/Approval/Distribution
Reference:
Name Title CEP Approval Sigrature Date
Code Requested
J. Dunford File 12-6105-0403 [[IYesXINo | _ ~  }
E.M. Weisel | Ind. Reviewer | 12-6105-0403 | X Yes U INo | 2oee JU . W/e U 2.1 0T
J.M. Burger Project Manager | 12-6105-0403 | IX] Yes [1No ¢ ) ? <~ |2 ﬂﬁlﬂ!
Documentum [ Yes XINo |
L. F. 0l - 12-6(05~ 09| [ Yes &K No
VA LT - 1L-Gres-0423 | [ Yes [KiNo
Comments:

b é oAﬂo[ﬁ'faL G ﬁdoél/.

Note: This form must include the attached decument when designated a Quality Record.



Westinghuusg

Westinghouse Electric Company

Nuclear Services
Engineering Services
2000 Day Hill Road
P.0. Box 500
Windsor, Connecticut 06095
USA
To: SEEBELOW Date: February 1, 2002
Total Pages: 21
From: Attila Z. Szabo Your ref: N/A
Ext: 6558 Fax: 6540 Our ref: LTR-ME-02-15
Subject: MNSA 2 BELLEVILLE WASHER DATA
Distribution: .
J. M. Burger B.F.Allen K.HHaslinger EM Weisel File

Name: Er e

VERIFICATION STATUS: COMP,

The design information contained in this document has been verified to be correct by means of Design Review.

M. wﬂ‘,b‘Sigmm:e: ﬁ; )% QJ;I,Q:::: 2,/ | /OZ

Independent Reviewer

The following information is to be used to create the Belleville stack arrangements on the MNSA2
Assemblies. Attached is the Belleville information for each Belleville Type.

(Level Nozzle, 1.062)

8 washers per stack (2// x 2 series x 2)

MNSA Description Belleville Washers Used (Qty) D ~dication Report
(Type)
MNSA 2 Type 1 Stiff Bellevilles (SAI-115159), (32 Total) For Stiff Pellevilles:
(Side Pressurizer) 8 washers per stack (2// x 2 series x 2) (DR# 9481-99-140-1A) Attached
Belleville Washer (SAM-321608STX) (160 |FOR Belleville Info see Attached
Total) 40 washers per stack (20// x 2 series) |Documents (8 pages)
MNSA 2 Type 2 Stiff Bellevilles (SAI-115159), (32 Total) For Stiff Pellevilles:

(DR# 9481-99-140-1A) Attached

Belleville Washer (SAM-321608STX) (160
Total) 40 washers per stack (20// x 2 series)

FOR Belleville Info see Attached
Documents (8 pages)

(Small Dia Heater Sleeve)

8 washers per stack (2// x 2 series x 2)

SA 2 Type3 Stiff Bellevilles (SAI-115159), (32 Total) For Stiff Fellevilles:
(Large Dia Heater Sleeve) |8 washers per stack (2// x 2 series x 2) (DR# 9481-99-140-1A) Attached
Belleville Washer (SAM-321608STX) (160 [FOR Belleville Info see Attached
Total) 40 washers per stack (20// x 2 series) |Documents (8 pages)
MNSA 2 Type 4 Stiff Bellevilles (SAI-115159), (32 Total) For Stiff Fellevilles:

(DR# 9481-99-140-1A) Attached

Belleville Washer (SAM-321608STX) (160
Total) 40 washers per stack (20// x 2 series)

FOR Belleville Info see Attached

Documents (8 pages)

A B IFL Group company
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SBCROLEX

CERTIFICATE OF COMPLIANCE

We certify the products listed below have been inspected and meet recuirements as
stated in the following purchase order or any mutually agreed upon corditions prior to
delivery. Where applicable, we certify that approved suppliers were uszd for those
processes requiring such applicatiqn.

TO: WESTINGHOUSE ELECTRIC COMPANY DATE: 1/8/02 PO: 4500078170

20 INDUSTRIAL DRIVE

WINDSOR CT 08095 PART #: SAM-321608STX .-

USA

DWG. #:
—
- ROLEX INFORMATION - .
SALES #: 59809 JOBILOT #: M084150  _—~QUASTITY: 2400
PART#  SAM-321608 MATERWAL: 177 - CERT. ID #: 3562
SUPPLIER ULBRICH HEAT #: 889478 MATERIAL P.O. #: 14456
- PROCESS CERTIFICATION LIST -
PROCESS ID SPECIFICATION REV COMMEN™ CERT.

1. 60 STACKS: EACH STACK
2. CONSISTS OF 40 SPRINGS:

3. (20)IN// X (2) SERIES
4.

® @ N o o

10.

Equipment containing mercury or mercury compounds, have not been used in or for
the fabrication, packaging, examination or testing of parts, assemblies o~ material
supplied on this order.

Comae &. Coofe
i/ James D. Croke
Assistant Manager, Quality Assurance




JAN 18 2002

| TR-ME-02- {5 2*’(2

FSECROLEX FINAL INSPECTION REPORT
PartNo: SAM-321608 MAPICS No:  M084150 TestDate:  12/18/00
Material: 17/7 LotSize: 10000 HeatNe: 889479
Samples: 20 Visual: GOOD Finlsh: 'PLAIN

PART SPECIFICATIONS
[ DIMENSIONAL . TEST i
Outside Dia. Inside Dia. Thickness Overall Ht. Hardness Load
. . Scale:i HRe a:
Nom.:i  1,2400 0.64 [ 0.0310] {_0.0730] Nom:i __ 4C.0 a1
+: 0.0000 0.010 [ 00020 . 0.0040 Y
-1 0.0100 0.0000 000200 __0.0020 o
| — —
SAMPLE READINGS e
OutsideOla.  InsideDia, Thickness . Overall Ht. Hardneww™™  losd |
1 12340 [ 06500 |_0.0318i 0.0726' ‘i 440 - 1
24 11,2350 0.6505 , 0.0312! 0.0736i 28 470 , i
3 1.2355 0.65000 :__0.0318i 0.0732; 3__ 47,0 | |
4] 12360 0,6510 0.0312; 0.0735: &l 400
54 1.2350 0.6510 0.0318] i__0.0736} 5] 470
64 1.2350 0.6500 0,0315 '__0.0729 6 __ 40
74 12355 0.6505, |__0.0316! 0.0730! 7 44.0]
8 1.2350 0.6505 00312, _ 0.0728 8 4r 0 ;
9 1.2350 0.6510] :_ 0.0314 0.0742 9 240 !
10 1.2350 0.6510 : 0.0314! 0.0730! 104 44.0
11 1.2350 0.6500] ‘_0.0312 0,0731; 115 4r 0
124 1.2360 0.6490, :_0.0313: 0.0733! 12: 470, i
13 1,2350 0.6490 . 0.0318 0.0734! 134 44,0l i
1a{ 12350 06490 i _0.0314] __ 0.0724 14§___44.0| ; i
150 1.2360 0.6500f . 0.0314 0.0731! 158 47.0| . :
16§ 1.2355 0.651 . 0.0319 0.0734] 161 470 i g
174 1.2350 0.65100 ' 0.0316i 0.0762 17 4r0 :
18] 12355 0.6510 00315 _ 0.0731 185 440 )
19{ 1.2360 0.6510} 0.03170 . _0.0729 194 440 i
204 1.2350 0.6515 0.0314 . __ 0.073L 204 44.0 r
TOOLS USED
Die No: 691 Caliper: V.236 Depth Mic: D-.105 Thk. Mic: M.204 Had.M/C: H-101/10
Load M/C: TINIUS Other:
REMARKS
SEE ATTACHED SHEETS OF (5) STACKS TESTED AS PER NOTES 7,2 ON P/0 #4500078170
]
CUSTOMER: WESTINGHOUSE ELECTRIC COMPANY SIGN: ,i’lmia & Gt
NAME: ¢  James D. Croke
1D; 4235 TIMLE:  Asst. Mgr. Quality Assurance




THbrch TOGEATE o JAN 1 8 2002

NO. HAVEN, CT, 06473 FAX 203-235.7479
D ¥ _ AREA CODE 203 2394481 TELEX 160110 TR-ME-02- IS 33{8
m EOTOOCAon EXEAER AR N (T ;1 R BRSO IR SRR WA ,-'B&EE'.;.;....-.;.;. IR R YRR = RS ST
Z175551~02 10723700 ULBRICH 181318 164456
: OF NEW ENGLAND

- ROLEX DIVISION OF AMERICAN SHIPT ROLEX DIVISION 0~ AMERICAN o
-1 70: ENGINEERED COMPONENTS INC O ENGINEERED COMPONENTS INC

385 HILLSIDE AVE 385 HILLSIDE AVE

HILLSIDE NJ 07205 HILLSIDE NJ 07207

E

RAORNRN e I 2 AR0L IR0 = B RO = VT 00 e B Y ORDE AR U oo s T
.03200 AN #2 1.5000 0.000 | 3s 250.00 LB
00100 0.0050 | .0000D [
TL+ 00100 ToLr  o0.0050 (2 .25" IN 8| , NO
rart #SAM-321608 Jcust.p: MO# 84150 SAM321608
Lot #MO 84150
CUST. SPEC. AMS55287MIL-S-250431ILS
ITAT NO. 889479 CHEMICAL ANALYSIS - \
:*RBON : .080 NICKEL : 7.29 ‘
1“"NGANESE : .75 ALUMINUM : 1.03 —
:TLICON : .69 - ROLEX -
UOSPHORUS  : .014 _ , ] QuaLTy |
ULPHUR : .001 [_FEVIEY 4 ,
:“ROMIUM : 16.75 '
TAECHANICAL PROPERTIES AT ROOM TEMPERATURE - O
FNSILE (PSI): 131800 HARDNESS ': B 79 BEND TEST:
TELD  (PSI): 43900 ' GRAIN SIZE: ACCEPTABLE
LONG C % ): 42 HARDNBLTY : EMBRITTLE:
MECHANICAL PROPERTIES AFTER HEAT TREATMENT )
ENSILE.CPSI): 183500 HARDNESS : C 43
~ELD  (PSI): 155000
LONG € % ): 8 HARDNBLTY :

TRESS RUPTURE TEST:

MECHANICAL PROPERTIES AT DEG. F - N
ENSILE (PSI): ) HARDNESS :
5D (PSI): <.
ON6 € %X ): HARDNBLTY :
OTHER PROPERTIES )

{~S_MATERIAL IS FREE FROM MERCURY CONTAMINATION :
COMMENTS ™

\""ERIAL CONFORMS TO AMS 5528F, MIL-S-25043C
I"'0 TEST PER ASTM E290

SIGNED: MWZ&%

% 0 PROCEDURES - Y PATRICT ROB3
:J??:Em‘:’ﬁﬁ“@ﬁﬁ 33?";? COPIED Exggpr IN FuLy  TITLE: SENERAL PRO:ESS/PRODUCT ASSURANCE MANAGER
] DATE: _10/31/00 " aoon

V31
“WEIGHT SHIPPED ~ 218.00 5
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_AYEX BROWN BOVER!
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ABB-CENP DOCUMENT DISTRIBUTION/APPROVAL

CONTRACT (No. & NAME)/TASK
TIE(-99 - 10  FSHE

ATTACHED DOCUMENT No.
YR ~99-/9Y0 - JA f£u. O

ORIGINATOR INITIAL ~
7-S. B2 e vjﬁ

TITLE OF ATTACHED DOCUMENT

QUAULITY RECORD

= DED 1 Co7r ons fepoe7K YEE WOTE A) NG
REASON FOR TRANSMITTAL -
P2 22200
DISTRIBUTION
APPRNVAL
HEME TITLE CEP CODE REQUESTED . SIGNATURE _ DATE
f’.ﬁ. AL ¢ e/ D BEr~D Z /2. 97:-6/%‘) m -,: Py
/7. W SrEw AT e 8 ) X =
XC'-' 3:7- WCGMF;)’ M er D
-*'_ZA_L—L_M 6 % %, o D
A . i g
CLIGINAL . 970379 O
O
O
]
O
O
O
O
O

Special Comments

Note A: This form must be Included with the attached document when designa‘ed as a quality record.

Fort # 0090230 (Rev. 391)



: ABB Combustion Engineering Nuclear-Operaticns
= Nuclear Spare Parts (NSP)
DEDICATION REPORT .
DR #Z?f[gl Ll Vﬂ‘/ﬂ REV: D
DRPAGE __/ OoF _{{
CUSTOMER: ST E _
DEDICATED ITEM APPLICABLE PROCESSING INFORMATION
ITEM PART NUMBER: _S#RZ -/ / S/ L7 NORE-G NO: Q481 -99-140
PART DESCRIPTION: [IAS#5/2, (B CLE VI LLIZ -NSRITEM NO.: ]
DEDICATED QUANTITY: /098 XNRN #: N/ A
PART APPLICATION: MANSAH CUSTOMER P.0O. NO.: p/A
T R e e

IDENTIFICATIONS (j.e. SERIAL NUMBERS, ETC.)

AR A RN I3 S e o
R B NNy R R R Ps
R S B A

-

At

g

HEOMMENTS NOTES

SRR
HOIuERNE

g%
gg.‘ii

DOCUMENTS ATTACHED WITHIN THiS REPORT:

Pwo g Ao

LoLEy, Doc’s
Uit _sraz7ie Qg .

This document attests that the requirements of NSP's Dedica*lon Work
Order # 2976 sevision _©_ have bsen satisfactorlly completed and
that the part(s) has/have been validated as a suitable spare part for the

safety-rejated system/component deslgn?ﬂl. .
1/257e0 . 3_@&@—— (2S5
P COGRIZANT ENGINEER " DATE NSP INDEPENDENT REVIEWEN DATE

NS




.. .. ABB Combustion Engineering Nuclear Power

“ 5
. Nuclear Spare Parts (NSP)

'|| .

DEDICATION WORK ORDER -
(owo) DR® ?_:’91 9‘?e-)‘/0-}4 na{ Ow,_
L. I.._'.?.’i! . l""" .:.
ST S S T B SR R M X B A R e S R I R o e Lo &3 : ~
DWO# 2476 REV. 00 P.O%Requisition 8481-89-140 ITEM NO. 1 ‘QTY. % DWOPAGE 1 OF 2
PMN: SAL-115168 DESC. Washer, Beileville Style |xmz~‘l n/a
Lrar e SR R s g ; S DRl et T .
oP¥ FUIVCT. VERIFICATION ACTIONS INTTIAL AND DATE
FOR COMPLETED OP.
Critical Characteristics: Dimensions (OD, ID, Thickness, OAH) and material.
Nominal Dimensions: 1.100"0D x .512 ID x .059" Thk. x .087" OAH;
Material: 17/7ph Stalnless Steel. .
~4 4
1 WH | Perform standard receipt inspection to verify quantity, freedom from shipping damage » /74 / oo
and part identification. 1 T

Zeceved 1,048 Hus 24 Tesr SAMPLES 3y
2 |QC |Verify that correct parts were received based upon the part number and description M / /zy /oo
shown above. Review documentation fumished with the washers.

. , { M
3 |QC |Perform a material check using the Alloy Type Sorter in accordance with ASTA E977 ﬂ ) @ 00

to determine lot consistency. v £ s T
444 ,J 2 1
4 |QC |Check dimensions for OD, ID, Thickness and OAH to catalog data fumnished by Rolex //[W , /2}/
Company-National Disc Spring Division. (ref: ABB PO 9901994 and DWO #2431). AU

” 3
§ |QC |Check hardness of five washers from the lot to be in the range of Rockwell C 40-45. 41{W / /Z 5{ /éo
EIGHT WAsSHEnS DoNE — SEE APPeNDIX )
6 |QC |Record results and measuring and test equipment used. 4{4‘(‘/ - /Z)‘ /w
SeE  APPSNDIX ) '

. ~/ v W\_
ENG. é‘sﬁﬁy DATE: ﬁoéﬁ{’zg ac. Mank SrewaeT DATE: /o/ ﬁ?

DWO 12708 PUNCTIONS: ENG =ENGINEERING  OC=QUALITY CONTROL ~ WH=MATERIALS MARAGEMENT (WAREHOUSING)

\J

A




DEDICATION WORK ORDER CONTINUATION

~

DWo¢ 2476 lP.O. NO. Requisition ¥8481-99-140 DWO PAGE 2 OF 2
VERIFICATION EuUIPME;‘T IDENTIFICATION(S)
~ NSF-006 N
Nsf — 070 N\
ASP-0l7 N\
£EL—-/98Y N\

APPLICABLE OP.

EFFECTED QUANTITY

SR S A R
QPR
[/
L 7% Fowi NG SPECIFI CATIONS WERE /2oviDED BY Bocex !  \HWX
PART SPECIFICATIONS
Outside Dia. Inside Dla. Thickness Overall Ht. Hardness . Load
: 0021 F

oo:d 11000 01 __05120]/ TH{ _ 0.0590V oH:l 0.0870]v HRe:{ 40.0]Y Load: 693

+4~ " 00000/x +:1 00070, +:___0.0020x +: _0.0040/Y, +: 50X +: 104

-1 00080/ - _0.0000¥ -{_ 00020 -:_o0.0020¥ -4 0.0 - 52
FW / o
4 | pore Pevuseo Torearwcing As SHowN v Rocex Fivac YIS
INSLECT 0N RcPorT DATED /7//8 /z.wo ’ j

\
\ \
\ \
\\ \\
N\ \
A\ \
AN A\
N\ N\
AN N\
N \
AN

ODWOLONTZ



Pick list 44030 |

12709799 12:42:23 . STUART Page 1
Otiginal - 81024946 MM
Company . . : 1 ROLEX DIV.
Customer . , 10492500 ABB COMBUSTION ENGINEERING NUCLEAR
Order no. . : CO 4605 PO no. . : 9903791 _ -
Accepts backorders? . Yes Request Schedule Order
Accepts partiali ship? ¢ Yes 12705799 12/05/93 10/22/99
Accepts supbstitute? . : Yes
Advance ship notice? . :  No
Ship to . . : (Override) Trns Terms :
Instructions . : UPS PPD & ADD
ABB CE NUCLEAR POWER, INC. .
Address NUCLEAR SPARE PARTS WRHS®

800 PROSPECT HILL. ROAD |,
WINDSOR CT 06095-0S00
UNITED STATES OF AMERICA

Warehouse . : 1 FINISHED GOODS WAREMHOUSE

Item number/ Description/ Line item Rls/ =~ Pick qty/
Location Serial# Pack code Ship date U/M Qty picked
SAI-115159 1.100 X .512 X .059 X .087 s/8 100 00001 1,000.000 U/,

883-1 N 12/05/99 EA

STAINLESS STEEL 17/7 PH

TO BE LOAD TESTING OF 3

STACKS (2 IN PARALELL X

4 IN SERIES)

C OF C REQUIRED

MATERIAL CERT REQUIRED DR# $Y8/-99-/90-/A__REV: ©
(WITH LOAD/DEFLECTION
TEST REPORT)

MO-73370




[||.| ..l‘l

ROLEX COMPANY

CERTIFICATE OF COMPLIANCE

We certify the products listed below have been inspected and meet requirements as
stated in the following purchase order or any mutually agreed upon conditions prior to
delivery. Where applicable, we certify that approved suppliers were used for those

processes requiring such application.

TO: ABB CE NUCLEAR POWER, INC. DATE: 1/20/2000

PART #: SAI-115159
DWG. #:

PO: 93903791 -

- ROLEX INFORMATION -

SALES #: 46054 JOB/LOT #: M073370 QUAMTITY: 1000
PART #:  SAI-115159 MATERIAL: 17/7 PHSS CERT.ID #: 2207
SUPPLIER: ULBRICH HEAT #: 885060 MATERIAL P.O. #: 12034
- PROCESS CERTIFICATION LIST -
PROCESS ID SPECIFICATION REV COMMENT CERT.
1. NOTE:LOAD vs AS PER PURCHASE
2. DEFLECTION DATA FROM ORDER.
3. STARTING HT TO SOLID
4 FOR 3 STACKS J
5. CONSISTING OF 2 IN// X 4 DRIGYE/-99-790 =1/ _ REV: ©
. < _OF_/
6 N SERIES DR PAGE

10.

{8 SPRINGS TOTAL) IS
ENCLOSED.

Equipment containing mercury or mercury compounds, have not been used in or for
the fabrication, packaging, examination or testing of parts, assemblies o~ material

supplied on this order.

N 8. Coe

(/ James D. Croke

Assistant Manager, Quality Assurance



f.l'

ROLEX COMPANY FINAL.INSPECTION R=PORT

PartNo: SAI-115159 MAPICS No:  M(73370 TestDate:  1/18/2000
Materia}: 17/7 LotSize: 2500 Heat No: 8ﬁ€060
B iy t]esoo
Samples: 13/8 visual: GOOD Finish: PLAIN
PART SPECIFICATIONS
Outside Dia. Inside Dia. Thickness Overall Ht. Hard1ess l:oad

B

oD: 1,1000 1D: 0.5120 TH;| 0.0580 OH:| 0.0870, HRe: 40,0 Load:

+ 0.0050 + 0.0070 +: 0.0030 +3 _ 0.0040; + 4.0 +3
- 0.0080 - 0.0000 -: 0.0030 -:|___0.0020] . 0.0 .

SAMPLE READINGS :
Outside Dla. Inside Dla, Thickness Overall Ht. Hardness Load
1 1.1020 1: 0.5140 1: 0.0584 13  0.0881 14 41.0f .1
2: 1.1020 2: 0.5140 2: 0.0583 23  0.0905 2 40.0 2
3 1,1020 3 0.5150 3: 0.0584 3:  0.0889 3 42.0 3
4: 1.1020 4: 0.5150; 4; 0.0586 4: 0.0909 41 41.0 4:
5: 1,1010 5: 0.5140 5: 0.0582 53 0.0903 5] 41.0 5:
6 1.1025 6: 0.5140 6: 0.0584 6] 0.0899 6] 420 6:
7 1.1020 7: 0.5140 7 0.0586 7 0.0886 7:  40.0 7:
8: 1.1020 8: 0.5150 8: 0.0586 8:) 0.0901 8] 41.0 8:
9: 1.1020 9: 0.5140 9: 0.0584 94 0.0904 o 9:
10: 1.1015 10; 0.5140 10: 0.0584 10d  0.0889 10: 10:
113 1.1020 i1: 0.5150 11: 0.0583 113  0.0890 11: 114
12 1 .1020' 123 0.5140 12: 0.0582 12 0.0891 12: 12:
13: 1.1020 13 0.5140 13: 0.0583 13  0.0884 13: 13:
14:; - 14: 14; 14; 14: 14;
15; 15: 18: 153 153 15:
16: 16 16: 16: 16 16:
17: 17: 17:; 17 17 17;
18: 18: 18: 18: 18: 18:
19 19; 19; 19: 19: 19
20; 20; 20: 20: 20: 20:
. TpOLS USED
Die No: 55 Caliper: V.236 Depth Mic: D.105 Thk. Mic:  M-204 Hard. M/C: H-101/102

Load M/C: CARLSON

Other: NOTE: LOAD TEST: SEE ATTATCHED CHARTS

NOTE: LOAD TESTS FOR 3 STACKS OF 21N // X 4 IN SERIES

REMARKS

DREFYBI-99-/Y0 =/A__REV: O
DR PAGE 6 oF_ /I

CUSTOMER: ABB CE NUCLEAR POWER, INC.

PASS: Yes

SIGN:
NAME: James D. Croke
TITLE:  Asst. Mg~ Quality Assurance




MATERIAL, CEFITIFIGATION ;

- '.r’ . . . ¢ . . .

s 57 boOGE AVE. SRR ﬂgé‘b‘«! ‘

.- B Nomco& szos-mun ' "‘

203 2354481 TREX80M0 .
15 :r:-,\u:.'.n.n:on;r;mm O : -M’%’_’EEE"!“-‘- Q T . ;
Z5551-02 11723759 ULBRICH - 175668 | 12094 o -
L Qi W EMGLAND .

10.ROLEX DIVISION OF AMER1CAN spo. ROLEX DIVISION OF AMERLCAN

SOOI ENGINEERED COMPONENTS INC " EMGIMEERED COMPOIMENTS INC

P 4ig%3B85 HILLSIDE AVE 385 HILLSIDE Ave

.r*_..:f:“'HILL SIDE MNJ 07205 ‘ : HILLSIDE MJ 0729% e
NRLE X
R . ) < MEU -

i 177;;@:« +.03500 AN o 33 1.3120 0.000 | 3s . - 100,00 LB

240 ] . e ., L X

o ".00200 0.0050 | , (00000 [t '
“,“‘.". .00200 oLt 0.0050 | » 50" IN @' _NO

; Part #SAI-115159 CUST.PIN ¥ 07?370

. Lot #M073370 .

‘ CUST. SPEC. AMB5S528HILS 250431LS

- HEATTMO. 885060 CHEMICAL ANALYSIS
CARBON .- : .08 NICREL P 7.05 : TOLEX
MANGANESE VL ALUMI MU P 1.1 QUALITY :
BLLTLON : .26 REVIEW .. 1
moagaonus IR NG ' A
SUERHUR- : 001 - J
CHROMIUH : 16.76 .

i %q:ﬂ,sw A " +MECHANICAL PROPERTIES AT ROOM TEMPERATURE ]
'Ensrx.ei‘(r’sr'):".tm‘?oo ~ HARDNESS : B- 88 ' BEND TEST:
YIELD: vadPSIY: 53300 GRAIN SIZE: S
ELONG .. "( X5t .36 HARDHBLTY EMBRITTLE:
m; gt St

YA . MECHANICAL PROPERTIES AFTER HEAT TREATMENT 3
FENSILE (PSI): 228300 HARDHESS @ € 49
YIELD. (PSI): 212300 .
ELONG . ¢ ¥ ): 8.5 IIARDHBLTY uE
STRESS RUPTURE TEST: -, . .

i ] MECHANICAL PROPERTIES AT 0000 DEG. F ]
TFquLE (PSI): 194600 ) HARDNESS : C 45 N
YTELD™ - (PSIY: 180000y .. S
ELONG ¢ % ): B8 -* HARDMBLTY .

RS . OTHER PROPERTIES ] Lenime o

DR&GYBI-99-/¥0—-1ffi _REV.:O
DR PAGE 7 OF _ /I

- COMMENTS
HATERI(\L CONFORMb TO AMS S5528F, MIL- SL25043C

. " '.-. # "fr\ '/ Y ; Qﬂ‘/
TEGTED TO ULBRICH QUALLTY PROCEDURES e AY"u/: ;(1-
CERTIFICATION CAN NOT BE COPLED EXCEPT IN.FUL _Q_é‘

e DATE. L K o e L lrs n:::n
‘ll‘T TUEITGNT SHIerrn F52 .00 ’ =

Ve G G S PP e = W # A Semg 2t G4 AmmeE B tees e mawe . . e =

s Sm s Betmie mmv—— wm——— s & te s srmme - - we— s e s



ABB COM ENG NUCLEAR

Part Number: SAI-{15159

ACTUAL Vs. THEORETICAL Outer Diomeler ——f
STACKING Load Vs. Deflection ner —
Januery 19, 2000 i
Rolex Part# Lot# Thicknes Ontnli Heighl
SAI-118159 M073370

Chart Loads sre in Pounds (Ths) and Deflection Is in Inchs (in).

Sampie No.: 1 "
Dimensionsl Charscteratics
Outer Dismetar (0D) 1.100 Material Type: 1777
inner Diameter (D) 0.512 Brg. Flat: 0.00
Thickness (n) 0.059 Radius All Comers: 0.01
Overad Height (oH) 0.087 M ratio; 0.48
Stacking amrenoement Tolersnces s in eccordance with
Numberof Springs nPARALLEL 2 | awen i conrwnmma !
pproval or uniess otherwise noted.
Number of Groups in SERIES 4
Owfection Holght Lose Load {Actust) | Leat (Actual)
Theory Compression Retaralion
inches mm Pounds Pounds Pounds
a.000 0.584 /] Q 0
0.008 0.578 109 98 23
0.014 0.573 218 174 79
0.017 0.567 e 272 155
0.023 0.581 419 378 237
0.028 0.588 817 483 309
0.034 0.550 613 561 335
0.040 0.544 708 681 431
0.045 0.539 798 T44 552
0.054 0.533 888 838 842
woe 0OST| .. 0827] .. .878]  §24 132
FRYY 442 14421 1,003 784
0.088 0.516 1347 4,092 330
0.074 0.510 1231 1,178 964
0.079 0.308 1314 1,252 1,036
.7 3" 0.088 2.0 10499 £+ 4,994 1,334 1,128
0.091 0.493 1,477 1,434 1,220
0.038 0.488 1,487 1,810 1,298
o402] . o0ds2]  18%] 4802 1,398,
. 0.108 0AT8 1.7117 1,892 "~ 4,602
caes 504130, 7 o, OA4TE] -4-- 1797 1,778 1,600

Load Vs. Deflection
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[—=—=Treary —tr—Comp —0—Reiax|
Chart Losds are in Pounds (Ibs) end Deflection Is In Inchs (In).
Rolex Company
. . Divisi AEC
Ansmm 389 Hiltaide Avatnn ’{ugmmm
18874 FERdda, NJ 07208 P 971 126 3426 Farse Namber QARFES
fbain ISO 900 1/059009:1S0 9002 Dovaloped by DEL, #1198
Qraltiy Sysiem Cervified Noditied /2000
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ABB COM ENG NUCLEAR

Part Number. SAl-145159
Sample No:: 2 " .
Dimensionsi Charnctoriatics
Outer Diameter  (OD) 1.100 Matedial Type: 17/7
fnner Diameter (D) 0.512 Bey. Flat 0.00
Thickness (th) 0.059 Radius Al Comners: 0.04
Overat Height (oH) 0.087 M ratio: 0.48
Stacking arrangement Tolarsrces arw in accordance wih
Number of Springs In PARALLEL 2 m mamﬁm
approval or uniess oiherwies noled.
Number of Groups in SERIES 4
Deflaction Helght Losd Load Actual) | Loed (Actal)
Theory Comprostion |  Relsration
inches mm Pounds Pounas Pounde
0.000 0584 Q [+) a
0.008 0578 108 7 17
0.011 0.573 218 152 63
0.097 0.567 318 247 139
0.023 0.581 419 352 2
0.028 0358 517 438 232
0.034 0.850 643 533 378
0.040 0.544 708 830 460
0.048 0.539 798 712 M
0.051 0.833 838 802 815
E PRI T L B AR I X3 £ B 2 ) 432 104
J.2dd J& (82 988 770
0.088 0.318 1,147 1,087 857
0.074 0.510 123 1,148 943 N
0.079 0.508 1.3a] 1222 1,017
0.085] <ol 0.499) (% v 4.398 1,318 4,109
0.081 0493 1AT7 1,408 1,208
0.08¢ 0.488 1.887 4,488 1,233
0.102 0.482 1,637 1808 -| ~+9382.°
0.108 0.478 1,717 1,668 1,488
0.113) * " 0.471 . +4.797 1,734 1,379

ACTUAL Vs. THEORETICAL Outer (lometer ———{
STACKING Load Vs, Deflection et nirer —s
Janusry 19, 2000
Rolex Part# Lot# Thickness mrnll:lldyil
SAl-115159 M073370
Chart Loads ara In Pounds (Ibs) and Deflection I8 In Inchs (In),
. Load Vs. Deflection
Theoretical Vs, Actual
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1.000 /'7 yo
E o ‘a’
1400 /
— P
= y=a
1,200 ,4‘ o
X X
> 4 X .
Yoo e
o ,E"
XX -
800 i AAP_ ,E
N ,A'
400 » -
4{ "
200 =
O:J'P';ga o o 8 8 &8 0 o @8 © © B O e 2 @
SRS EEEEEEEEEEEERERE
. Qafecton
[==Tneory —a=Comp —o—~Rex| ‘|
Chert Loeds are in Pounds (Tbs) and Deffaction Is In inchs (in).
Ce Rolex Company '
Division of AEC
Avg. Spring Rate 311 Hikiide Averma mem
15874 H2ide, NS 07203 Peic 7 Y26 424 Form Number GAASES
bain 150 9001/05-9000:I50 9042 Developed by DEL #1704
QuaLity System Cardfied Madifed 1/1000
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ABB COM ENG NUCLEAR

Pact Number; SAI-115159
[§
Sampie No: 3 - .
pimensionst Chacacterdsticy
Outer Dlameter  (OD) 1.100 Matsris! Type: 1777
imerDismeter (D) 0.512 Brg. Flat 0.00
Thickness {n) 0.059 Radius Al Comers: 0.01
Overal Height  (OH) 0.087 Mate: 0.48
Stacking srranqement Tolorances ave bn accoveiance wth
Numberof Springt NPARALLEL 2 |owrome mmaacoms’ o
. spprovel or uniess otherwise noled.
Number of Groups in SERIES 4
Detlection Helghe Load Load (Actuat) | Load (Actual)
Theory Compressin | Relaxasbn
Inches mm Pounds Pounds Pounds
0.000 0.584 0 0 0
0.008 0578 109 54 19
0.011 0.573 213 74
0.017 0.567 318  2mm 152
0.023 0.581 418|388 237
0.028 0.558 g17] am3 308
0.034 0.550 s13]  sm 394
0.040 0.544 708 &1y 481
0.043 0.539 Tes| 782 882
0.081 0.533 aas|  mae 634
vires -0.0878 .. 0.527 e . ST8 73 et}
0.062 0.822 1,082 1012 T35
0.088 0518 1447 1,103 881
0.074 0.510 120 1991 289
0.078 0,505 1.31a) 1,269 1,04
t 14,0088 " 0asn] .->43m8] 1,384 1,431
0.091 0.493 14T 1448 1,238
0.09¢ D488 1,867 1524 1,303
0.162] o482 17| 1612 1,404
- 0108 o478]  Tari7] 4700 ] 1504
S 0413 . 0471 . 4,797 4,780 1,803
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ACTUAL Vs. THEORETICAL Duter (romeler w——e
STACKING Load Vs, Deflection R
Jenusty 19, 2000
Thick 3
Rolax Part# Lote i Overell Holght
SAl118159 M073370
Chart Loads sre In Pounds (Ibs) and Deflection Is in inchs (In).
Load Vs, Deflection
' Theoretical Vs. Actual
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Chert Loads are In Pourrds (Ihs) snd Deflection s In Inchs (in).
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Avg. Spring Rate
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