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GULF STATES UTILITIES COMPANY
RIVER SEND ST ADON POST OFFCE 80x 220 $T FRANCtsviLLE. LOutStahA 70775

AmE A CODE 504 635 6094 346 8661

January 29, 1988
RBG - 27359
File Nos. C9.5, G9.33.1

U. S. Nuclear Regulatory Commission
Region IV
611 Ryan Plaza Drive, Suite 1000
Arlington, TX 76011

Gentlemen:

River Bend Station - Unit 1
Docket No. 50/458

NRC Compliance Bulletin 87-02
.

Attached is Gulf States Utilities Company's (CSU) response to NRC
Compliance Bulletin 87-02 "Fastener Testing to Determine Conformance
with Applicable Material Specifications".

The attachments provide the information requested by Action Items 1 to 6
in the bulletin. For convenience, this letter provides a complete
response, resubmitting and superseding GSU's initial response on this
subject dated January 15, 1988 (RBG-27292).

If you have any questions or require additional information, please
contact Mr. L. L. Dietrich of my staff at (409) 838-6631, ext. 4603.

Sincerely,

f-a

vJ. E. Bcoker
Manager-River Bend Oversight

| JEB/LLD/ch
|

Attachments

cc: U. S. Nuclear Regulatory Commission
Document Control Desk
Washington, D. C. 20555

Senior Resident Inspector
Post Office Box 1051
St. Francisville, LA 70775

68802020123 880129 IDR ADOCK 0500 8
|
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UNITED STATES OF AMERICA
NUCLEAR REGULATORY COMMISSION

STATE OF LOUISIANA $ j
$

i
PARISH OF WEST FELICIANA $ i

$
'

In the Matter of $ Docket No. 50-458
$

GULF STATES UTILITIES COMPANY- $

$

(River Bend Station $

Unit 1) $

f

AFFIDAVIT

J. E. Booker, being duly rivorn,' states that he is Manager-River Bend

Oversight for Gulf States Utilities Company; that he is authorized on the

part of said Company to sign and file wit! '%.e Nuclear Regulatory

Commission the documents-attached hereto; that he has read all of the
,

,

statements contained in such documents attached thereto and made a part

thereof; and that all such statements made and matters set forth therein i

are true and correct to the best of his knowledge, information and belief.

, .

J

CO. E. Booker

Subscribed and sworn to before me, a Hotary Public in and for the State
,

f and Parish above named, this c2 9dj day of _eV r
h% ,

19 /[.;

1

i

Yj'
__

d <J
| Notary Public in and for i
'

West Feliciana Parish, Louisiana
My Commission is For Life. ,

E

,

,

- , - . ~ , _ - - - - - . - . - - - - - . _
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ATTACHMENT 1

Response to Actions Requested in NRC Compliance Bulletin 87-02

'

Action

l. Describe a) the characteristics currently examined during receipt

inspection of fasteners, and b) the internal controls utilized
during storage and issuance from stock to assure the appropriate use
of fasteners.

Response

la. For ASME fasteners the necessary requirements are developed into
purchase orders from specifications by Engineering. Once this is
accomplished, QA reviews and approves the purchase order and
prepares a Receiving Inspection Report (RIR) for QC. This
delineates the required inspection attributes to be verified.
During receipt inspection, QC Receiving Inspectors review the
purchase documents and the RIR to obtain the applicable

documentation required, material type ordered, and the material
code specification (edition / addenda). Once all the requirements
are established, the documentation received is reviewed for
compliance as to completeness, accuracy, and legibility along with
material type and grade, quantity certified, identification, and
marking per ASTM and/or code requirements. Also, included in this
review are the following:

a) That the vendor's (supplier's) name and address appears on the
Qualified Suppliers List (QSL) and that the vendor is approved
to supply ASME material as required,

b) That the Certification of Compliance (C00) and/or Certified
Material Test Report (CMTR) reference the applicable material
grade heat number, or heat code of material supplied as
required,

c) L'he n invoking Section III Quality System Program, that the
material supplier or material manufacturer and supplier holding
Quality System Certification (QSC) provides the certification
number and expiration date on the COC and/or CMTR.

d) If the material supplier / material manufacturer is not a QSC
holder, evidence shall be vertified that the CMTR or related
documents are traceable to the CMTR and that the material
furnished was manufactured and supplied to requirements of the
Quality System Program approved by the material supplier.

e) Chemical and physical data as referenced on the CMTR are
verified to be in compliance with the applicable code year as
certified by the material supplier.

1
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NOTE: QA verifies c) and d) above during preplanned scheduled
audits and surveillances of vendor's facilities to approve

and maintain the vendor on the QSL.

-Fastener materials with satisfactory inspection results are entered
into the "Traceable Material Code Log" by bolting heat / code number
along with inspection report number, P. O. number, material type,
material supplier, quantity received and material description.
This log is maintained and controlled by QC,

The receipt inspection of non-safety related fasteners is a
commercial inspection conducted by trained storeroom personnel.
The receipt inspection includes:

a) Examining the Items and packaging for evidence of damage or
exposure to detrimental conditions,

b) Comparison of the items received against the vendor's packing
list and against the purchase order requirements for:
1) Quantities
2) Description
3) Identification (labeling, tagging)
4) Special marking such as batch, lot, heat, and serial

numbers, as applicable

c) If the purchase order required any special certifications, they
are verified to apply to the material received and that all
required documentation has been received.

d) If discrepancies exist in the commercial receipt, they may be
resolved by warehouse supervision, with the assistance of
Expediting for communications with the vendor, or with the
assistance of Design Engineering for questions beyond the
expertise of the warehouse supervision.

Results of the commercial receipt inspection are recorded on a
Material Receiving Report (MRR).

Ib. The internal controls utilized during storage and issuance are
discussed below.

Storage

After satisfactory receipt, fasteners to be stocked are stored in
bins, drawers or other containers which separate them from other
dissimilar items. Through the use of box tags or stock cards, the
identity and traceability of both safety and non-safety related
material is maintained. Additionally, for safety related material,
the QC inspection tags / stickers are attached to the item or
container to maintain association of the item to the receipt
inspection performed.

2



LJ..

\

Issuance

At time of_ issuance, the requesting discipline provides a
description of the material required end/or stock code number used
to identify the material. The quality class of the job and whether
or not it is an ASME job is indicated on the stores requisition.
For ASME jobs, engineering prepares and approves the stores
requisition indicating ASME code class; material type and grade;
size and thickness, as appropriate; and applicable code year and
addenda. For ASME jobs, a QC Inspector verifies correctness and
traceability of the material prior to issue. For other safety

related jobs, the storeroom personnel issue appropriate quality
class material as indicated by the quality class of the job.
Quality Control inspectors attach inspection stickers / tags on the
quantity issued if the initial inspection had resulted in the tag
being attached to the container from which the items were being
issued. For non-safety related jobs, fasteners are issued as
requested by the user. Fasteners which were procured to a more
restrictive quality class may be issued to a non-safety related
application if no non-safety related items are available.

Action

2. Select a minimum sample of ten (10) non-safety related fasteners and
ten (10) safety related fasteners from current, in use, stock.

3. For the selected sample of fasteners in item 2, include a sample of
typical nuts that would be used with each fastener.

Response

2.3. The sample selected, under NRC supervision, fcr RBS is listed below
and is shown in Attachment 2 (B = bolt or stud, N = nut). The
majority of the fasteners at RBS vere procured as QA Category I.

The samples were selected in approximate proportion to in-plant
usage. Note that the following materials identified as being of
interest in the bulletin are not in stock: A193 grade B16, SAE
J429 grade 5 and 8 A325 types 2 and 3; A354 grades BB and BC, A490
and A-320 LTM.

ITEM MATL ASME CRADE 0-CLASS

IB SA193 (CL I) B6 1

IN SA194 (CL I) 6 1

2B SA193 (CL I) B7 1

2N SA194 (CL I) 2H 1

3B SA193 (CL I) B7 1

3N SA194 (CL I) 2H I
4B SA193 (CL I) B7 1

4N SA194 (CL I) 2H 1

SB SA193 (CL I) B7 1

SN SA194 (CL II) 7 1

3
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ITEM MATL ASME GRADE Q-CLASS

6B SA193 (CL I) B8 1

6N SA194 (CL I) 8 1

7B SA307 (CL I) A 1 ,

7N SA307 (CL II) B 1

8B SA325 (CL I) 1 1

8N SA194 (CL I) 2H 1

9B A307 A 1

9N A194 2H 1

10B A307 A 1

10N A194 2H 1

11B A325 1 1

11N A194 2H 1

12B A325 1 1

12N A194 2H 1

13B A325 1 1

13N A563 C 1

14B A325 1 1

14N A194 2H 1

ISB A449 NA 1

15N A194 2H 1

16B A574 NA 1

16N A563 DH 1

17B A307 A 2

17N A194 2H 1

18B A193 B7 2

18N A194 2H 1
'

19B A354 BD 2

19N A563 DH 1

20B A307 A 1

20N A194 2H 1

,

Action

4. Chemical testing shall be performed on all samples. Mechanical
testing shall be performed on each safety related fastener.
Hardness testing shall be performed on each nut and non-safety
related fastener.

Response

4. Chemical testing, mechanical testing, and hardness testing have been
performed on the samples as required by the bulletin by
Massachusetts Materials Research. Inc., of k'e s t Boylston,
Massachusetts. Testing was done in accordance with the requirements
of the fasteners specification, grade, and class, and the tests have
evaluated the ultimate tensile strength, hardness, and chemical
properties as required by the fasteners specification grade and
class. Additional tests, (e.g. proof load or impact testing) were
also performed as applicable.

:
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Action

5. The results of all tests are to be reported to the NRC utilizing the

format shown in the attachments to Bulletin 87-02. For any fastener
found out of specification, provide a evaluation of the safety
significance including consideration of the most limiting condition.

Response

5. Test results for all tests performed are provided in Attachment 3.

Test results on seven of the fasteners tested (IB, IN, SN, 8B, 12N,

13B, and 16N) contained out of specification conditions. None of
these out of specification conditions resulted in an adverse impact
on the safety of operations. A summary and a detailed safety
evaluation for all of these out of specification conditions are
provided in Attachment 4.

Action

6. Based on the results of the testing and review of current
procedures, describe any further actions being taken to assure that
fasteners used in the plant meet the requisite specifications and
requirements and that the operability of safety related plant
components is not affected.

Response

6. This testing program and subsequent safety evaluation resulted in
all fasteners tested being acceptable for use as is with no adverse
impact on the operability of safety related plant components. A
review of current, related RBS procedures identified no procedural
deficiencies. Currently existing GSU programs ensure that if
concerns are identified with fasteners at RBS or elsewhere within
the nuclear industry, that they will be promptly evaluated,
including, as appropriate, an assessment of root cause and a failure
analysis.

| GSU therefore concludes that current programs ensure that fasteners
procured for use at RBS meet the requisite requirements to assure
that the operability of safety related components is not affected.

1
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Material Specificatim as Documritad by Licensee Records: .54./93 64. G 7-

Head Marking (Specification and Mamfacturer): TS

* *Clase/Procurunent 1svols .2*. -

.

General Plant Application (e.g., Pressure Ecurdary, Stnetural) P A t s ,g u R E douN04RV*

Ven6ct: NOVA mMCHtovL pro 0UCY,s loc.ss SHELCON RD. MISOLLSURG NCI6Wy6

mRNuf. * Ti%R S SOLT Co. f.o. GoK l All HousioN TK.'11ase '?* *

m aspirrents zrsoned m Venke: o.A Progre Apptwed by Stone & Webster

Licensee Arpresentatives M. N. Barra

/!/3/# E$1gnature .b Date -

. . ..gg. .

rimr:

SECl22 m 10.|
B = BCLT/ STUD

N = W!t
NIAT CCEE Cst

S & W BA:Of CR

MWE.MMK
EX = 10 MMK

I = SW.2 TO BE '!!S"JD

| r = wx w summ
::::, Da :

** cX!III3tr I = SuT!T 3EUCE. PKIIEED FX M V M K3t W
amurnD sertzun's uur

rz s zzz = cruecnL cante, xx Sur!T mAm.

;

$ Am P L.E $ "X2" 4"X3" k)CRE SEW 7 FOR tMP AC T 7E s7m t,

_ ._ --_-_-___ -_ _ .



.

.

ATDONNr . A
'Y W

FAr!IMR N DAIn Nutr
,

* Sample ID4 RBS= S N * R E - # * i . 2 5

rsetaner veecripts a , I MY ' HinvY HKE NUT 3

Descript4m of sagde stock Zacaties MAN #2. .

4A #94 G A. iMaterial specificatim ss Documented by Licensee Records:

Head Markirq (em% and Manufacturer): JS

aciass/procunrent zmali 2

General Plant Application (e.g., Pressure Boundary, Stnacturall PAsasuet GouwenA.5/ ~

vandar GulFtsu.oy , 2N C . f.O. SO K 2 3,5 4 8 HOUSTON TM. 910&&

MANkf. 1 00 H. $mlT f.O. 60 % 1$ 3 % 80 M G R0 bO KR p.LRK. HOLLMNO

CA Requirerents Imposed on Vander 0.A Prograu Approved by Stme & Webetar

I.icensee Mrpresentatives M. N. Enzra

sign.ture Myu o.s. / // 3 /sc
-

*
.

- - -

*B1-
i

FIANT!

SIQUIhTIAL W.
B = ELT/ STUD .

.

N = ILY
|

EIAT CCIE Gt

1 8 4 W BA2G Gt

WINT.MMK
EX = M) MMUt

I = SRMPIZ 10 Br 'HE"JD
.

| Y = RAct W SNf!2
,

!
sIzz, DIA |

| ** ocstrar I - snrzrv saucun. nocxmo riot viuIm as
gmutrzno sorrL2am's 12sr'

II a III = cneecIAL cpNE, M3I SAM:IT M.

6 6 m PL E $ 'X2')'x3" AJ& R E SEnr foR om/ACT TE5 7t%

\
- - . _ - . . -



.

.

ATDaseer .~t. 7# I 2- 0 Nb0
TAmHUt HSTDE3 !*In SIEEr

*S @ ID$ 385= 46*/77419 * X * O.G25

Tastener Deecriptions $8 % & S TMO GOLTS , CON TINUoUS LY THRCMD60

Descript. ice of Sanple Stock Iccatim #90224

Material WHmtien as Docwuntad by Licensee Records: SM-/93 GR 68

Head Marking (Specificatim ard Mamfacturarls 7"

*T. lass /Procurenant Inval X.

General Plant Application (e.g., Prsssure Bounaazy, 5tmetural) PAC 4394E S o u N o M R,a,1

Venoor: HMADwnRE. A ftCont.TY Co . ,4 8 = 15 34 " ST. e LONG ZsLAND CITY NY
"'*'

rnanur. : Texas aos.s co. e.o. aos taor nousran rx. n poos
cA n.quirenants Iepo a on vendors o.A Program Appzw a by stone s untatar

1.icensee prpresentative M. N. Hazra

i/o A r -

sign.tur. Jhr&p D.t.

O

. . ..gg.

rx.i:

SIQCD.7IAL N).| --

3 = 200T/S'2VD ..

N = M7f

IRAT CCEE Cft

s a w BA:n Gt

[
W2. >NRK
XX = M) MhlIK

I = EAPM2 TO E 'tE53D
.

Y = RM2 IF SAPW12
j

| SIZE, DIA |

** OL rvrrut! I = ShrEtY su1A2E. 750CIND FEM VBEXEt Gt

! UIhLITIID #EFFLIEft'S LIEF
}
,

II & III = CD9CCIAL GIAIE, NM EhPEIT IEIJGE.
!

i

|
i

I

. . . . - - . . - - , - - _ _ - - - , _ - . -
- .-- - -



.

ATecoegrr . A y (3 4 45*

FATI2255t TESTING DhIn agggp

* Sample ID4 335- IN * f M So - )( * O. C 3#

Fastener Descriptim V6 * t/ NEAyY #1y. H973

Descriptim of Seple Stock Iccaticn RFi 6i:t,

Material Specification as Docwurited by Licensee Records: 34 194 GR. 8

Head Marking (Specification ard Marnifacturer):

** class /Procurment Imysla %

General Plant AspliEsticn (e.g., Pressure Bourdary, Stnactural) fAESSudtC OswCAR P

Vendor MtG ENGINitRoNG CO. ,4640 f. d. AFALMM M va. , AMMHLIM C A. 43609

mM N u f. ; TCKn S SOLT Co. , f.0. 80 % I3 II , HotJS TON TK.*11331
CA Reedreriants 2qosed cm Vendort Q.A Prograrn A; proved by Stcne & Webstar

Licensee Arpresentative M. N. Razra

Date /!/ 3! lidsignature

.an- - - -

1, y.

SECUI2?IIAL NO. |

3 = BC:fr/ SED

N = NUT

MIAT CEM Gt

S & W BAIG CR

MhNT. HMK

XX = 10 MMK
f

X = SAMPIZ TO EE 'tE"JD

Y = BACK UP E'df12
SIII, DIA |

i

** Omptr I = ShrEIT 351AIE. pit %25ED FIDI VIDECR Of

QGhLITIED SEFPLIER'S LZ3F

II & III = CD985CIAL Gth:E, 3DI SAFE!T IELAIE.
I e

,

,



.

!
4

1

N*A Tage N of L46
rwmem usrac De surr i

|

*seple 2D4 mas, 9 6 G s.G X - o. 2 #

rastener Descriptimi V4 ao une (an) x a V.a, NK s. c Ar de4Kw

Description of Seple Stock locations uwe/ 43 G

SM*3o7 Ge. MMaterial Specification as Docunented by Licensee Records:

Hemi Marking Lepecification aid Manufacturer): H

"Class /Procurarent Ievelt I

ceneral Plan *. Applicaticn (e.g., Pressure Bourdary, Stnctural) osrtueru4ML,

Ven&:rt R + G ENGoHet RouG ca. 4G40 E.Larnamn Avt. nun Mitm C A. 9380 9
onsnuf ; HnmAHA kA NuY mF&. Co. LYb. ( TAPA re )
CA Requirerants Iryceed on Vender Q.A Program Approval by Stcne & Webster

Licensee Representative M. N. Hazra

Date i//3/JfSignature %A

. . ..g.

v.x,v: -

'SIU.'D.TIAL PD. ;

B = B IT/S M
i

N * NLT

PTAT CCEE OR

S & W PA".O OR

M.tT. M7JX
XX = to MARK

X = SAMF"2 70 BE "15:!D ,

i

Y * BM3 LP SAMF"J
SIII, DIA |

" O'wrruty I = SMTrY REEJC:D. 39EIDED INM VIDER m

GRLITIID EPPLIER'S LIFT

II & III = COce2CIAL NT, NtN SMT!Y IEIA21D.

i

.

- ,w



_

|*

l
J
\

.

Aroupert ,( .

Tosc lb ef 46 j
FANNER 13FTING 1AM SEEET

* sample 2D4 Ins '7N A m io F.1 X - o,,a E

restanar Descriptians fy * uur

Descriptice of Seple stock Iccation: #2744S

Material specification as Doewunted by 1.icensee meerds: sq. seg ag, g

Head Marking (WifiMtion and Manufacturer):

*M: lass /Procurinent Invol Z
.

Canaral Plant 4 plication (e.g., Pressure kundary, Structural) sr/tuc, rum A L
<

'

Ve@xt: GERGeno risrrtR4eN 34 mousToM S T. L M CeNs n N.H.

MMNu!. 1 LloNRMD 38 0 Co ., mT. LaMSNING tom o GMLTomeAL mD. . .

(A Reqsirerents 3rposed on Ve.Wr 0.A Program Appzwed by stone & Webetar

Licensee Representatives M. N. Basra

Signature N >I/kh Date ///1/sK .

*ns- - - -

rar:
sBynmAL NO. | .

S = 33LT/ SAD *i

N = Wlff

RET CEE Cet

8 & W RMQi C5l ,

MWE. MMtK

IX = ND MME
E = DMPIE TO Et,TI5UD .

Y = hN2 LP SNW12 ,

d1ZE, DIA '
<

** CA3Dtst! I = ShTEIT 3EUm. PKI25tED PKM VRCGL GI

(DhtITIID EFF' Est's 123rJ

II & III = CDee5C2AL QUm, KM SM15T MI A24.

4

Y

- -- . .-. _ . _ _ . _ _ .



.

ATDONNT - 2.

#du ib C 'f6
775m Tzgrm; IyC:n EEtr

*Se ple ID$ RBS= 8 6 * H 9 8 - X - f.O

rastener Deec-ipt.im: /-8 KO HER vt' WEX Boer

Desciptim of Sa.ple Stock tocation: #4 NJ.3 A

34 328 ryrE I
Material Specificaticrs as Docunanted by Licensee aneceds:

lined Marking (Specification ard Manufacturer): Es

"Class / Procurement ,Invol: Z
.

General Plant Application (e.g., Pressure Bourdary, Structural) 3 rduc.fu2 A 4

Vendor 4.o N E srag ,sa w co. f.o. Box aseisig Hous ran fx. 1921')
*

MRN Uf. $ O S TH L E.H& lvn 4 TE L L Co A P. LG6AMON f&nNY *

(A Asquirenants Impsed en Vendor: Q.A Program A; proved by Stone & k%bster

1.icensee Arpresentatiw M. N. Bazra

Signature -Mud $ Date d o /ss
-

*Bi- ,-- -

PUM
SIQuprnAI,to.

B = Baur/sWD t

N = NtJT

f HEWr CCIE CR

S & W BAIG CR

MMr2. MMGC

XX = 10 MMM

X = SAMP2 TO E 'HSUD

Y = BM3C UP SAMP2

SIZE, DIA |

** CMHIRT I = SMZIY 7EUCED. PICCIRED F5Di VINIR W

QUALIFIED SOPPLIER'S IEF

II a m - cr> ecru, cans, um sum mand.

&& up samy\e. Y was cdse htded.|

|

|

|

.

|

. - - . _ - .- - . -
-



f
.

i

N = .2.*

0 T *( NF7sITHER USTIMI M e

*Sanple IDi RBS- 8 6 H 9 5 - 4 - f. o

Tastener Descripti m : /-8 %3 HEA vt' WEK Gocr
|

Description of Sacple Stock Iccatim: OR#J3A
'

Material Specification as Doctrnanted by Licensee Records: S d9 * 3 2 5 T'tr6 i

liead Marking (Specification and Manufacturer): (4

** Class /Procurtrent Imel: I j

General Plant Application (e.g., Pressure Boundary, Structural) 3rduc.rueM L |
c

Vendor 1.oN E S TA R SC R.Ew CO. f. o . 80 )t> 3 9 '15 t S HousroM fx. 19319 j

mRNUf.$ OLTHLLHEfri S TLll C o A P. LE6 ANON FL AN T *

QA Paquirerents Irposed on Vender Q.A Program Approved by Stone & Webster i

,

Licensee Representative M. N. Hazra

Date///3/tt *

Signature

.m. . . -

PIMr|

SIUCDTTIAL 10.|

B = ICLT/S' IUD

N = hVI
HEAT CIDE OR

S f. W BAIQi CR

29.VJF. MARK

XX = 10 MARK

X = SAMPLE 'IO BE TESHD

Y = BACK UP SAMPIZ

SIZE, DIA |

** CANrTRY I = SAF1!TY REEMED. PKXHUD 1104 VINIR Oi

CUALIFIED SWPLIER'S LIET

I1 s zo = <xnecin. aa, a SAmv mmD.

T$ack up suqIe Y was cdse hsted.

._



.

.

ATDODENT A D * 16 cf 46OFAFmam susTac rm smer

*Sauple I00 pas. BN T H L = X ~ 1.0

Fastaner Descriptions l '* 8 M6/9VY 8fX NOTE

Descriptien of sample Stock Incaticus: fR 146

54 194 G4. ANMaterial specificatice as Docmented by Licenser Recana

Raad Marking LPihtien and Manufacturer): A*4

*vlass/Procurrent Inval: Z

General Plant Applicaticri (e.g., Pressure Boundary, Structural) fAESSu2E douNo A 45/

vendors t.ouE svag cerew co . ro. sox /s93 Nouston fx. 99oos
*

IrlANuf. * GOH, 5tnIT r.o. BoK 9 5 3966 196 KIbb t A KK AK Hoa t nsub
QA Re7h 'Its Inyosed on Vender Q.A Prograin A; proved by Stcme & Webstar

Licensee Representatiws M. N. Hazra .

r/oh s
'

.Karf%a D,te
Sign.tur..

- - -.ma-

PIMT!
SEQUDTI'IAL }C. | *

,

B = BOLT /FItI)

N = NtFF

IDAT CEE Gt
S & W BA2G CR

MANtF. MARK

EX = 10 MARK

X = SAMP3 20 BE TESUD

Y = IMOC UP SAMP2 ,

SIZE, DIA |

** OCIGEtf I = SAM 2T REUCED. PRX2NGD FKM VIKat Of

CtIAIR'IID SG' PLIER'S IJEF

II & III = CD9CCIAL GECE, )Di SM"22T REUGED.

-- - _ .- __ - .-. - _ - . . -,



.

ATeaserr .2.
E''0* Il of 46.

rASmen m>'rzm Imsa Smer

*Seple IDS ,RBS- 9 6 - A &J - X - C.3?6~

Fastener Description: NS X l Y.1. car S C A E Lu G , ELECYR.o!LATGb

Description of Sarple Stock locaticast FRc 6 01

Material Specification as Docu'uted by Licensee Records: fg s Tfry 4.ao y 4 g, ar

Hed Markirr' (Specification and Manufacturer): Ay

"Class /Irocurment level %

General Plant Application (e.g.. Pressure Boundary, Structural) s r A # c ruAM 4.

Verrbr: GRAYORA E AEcTR I C., 40 .

mnnuf. * ZN0usfMn AL FA S TEN E As t 10 . Too O V K s.L : f f t. 31. G U 6 06 C- C A N A 0/9

CA Requirerients Irposed on Vendor 0.A Program Approved by Stme & Webster

Licensee Representatin : M. N. Hazra

Date ///3 /& 7Signature

. gs_S _ _ _ _

_

PIAtTI'

SDQUDirIAL 10. |
.

B = B"lLT/S'Itt
N = hVr
HEAT CODE OR

S & W BAIG OR

MANUF. MARK

XX = 10 MARK

( X = SAMPLE 70 BE TESUD -

Y = B/CK UP SAMPLE

SIZE, DIA |

| ** CMPrrIRY I = SAFEIY RE1Jm!D. PIOCORED FIOt VDOCR Oi

f CUALIFIID SUPPLIER'S LIST

II & III = CIME!CIAL GUILE, IDI SAF1!3Y REIAHD.

|
|

|

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ - - - .



.

.

munerr 2. o( Q,{iMf. O

TASDNER TESTDC IR2R REET

.S. ,1e ID, Ras- 94/ - X - X - A J 75

restener Description: 3/g "HEA Vy MEX A/U T> 2/WC CCATFD

Description of Seple Stock Iccation: 8843S/

Material Specification as Documented by Licensee Records: ASTA1 A./pgggyy

Head Marking (specification and Manufacturer): QIs

** Class /Procurament Imvel .1

General Plant A;plicatim (e.g., Pressure Boundary, Structural) $7gpg7pggg

eo. oox 38%Vendor: PC WEg fyS/s/g g syg pgooucys p y g,Fotso N.7. o0040sours nnon
in A N U F. * BETHLEHEtri STitL c e tf. J.tBANon Pt.A N T
CA 1hguirtnants Iq:osed on Vendor Q.A Progran A; proved by Stone & Webster

Licensee Representatives M. N. Hazra

Date /[/ 3/MSignature

f
_ _ _. gg _

:

l
PIANr|

[

|
SmmmAL to. :

( B = BOLT /SWD

N = NUT

HEAT CEE CR

S & W BAIQi CR

MhNT. MMUt

XX = 10 MMK

X = SAM 70 BE 'IES"JD
Y = B E K UP SAMPIZ

SIZE, DIA |

** CAITIIRY I = SAFEIT REIATED. PRXDUD FKM VIKIR CN

CCRLITIID SUPPLIER'S IRT

II & III = CD9eCIAL CRA[E,104 SANZY RE2ATED.

- - __ _



.

.

ATDOMENT - A Tage 2% ck 46
FASDNER 1ESTING [WIA mWPP

*Se ple ID4 ras _ i o G - r 4 - X - o . 5

Tastaner Deecripti m fg . I3 X q Yn g*e w g x s yg u r G OL'1~

Description of Sarple Stock Iccations rg.t. 4 G l

Material Specification as Doctanented by Licensee Records: A3Ym A G o ') 7vrE A

Head Marking (Specification and Manufacturer): A

*Tlass/Procurarent Ievels .~2"

General Plant Applicatim (e.g., Pressure Bourdary, Structural) 3rRuctu4 AL

f.o. 6 0 % 18 3 4 3 D A Ya ^I A ou t(r t. LA-
Vendor:catstow&HousL ELEC1M oc, suert.Y co. ?o a9.s-
ennuur.: rnousranRL F A S TEN ER.S , QU 6G L C. CANADA
GA Wnts Irposed on Vender Q.A Program A; proved by Stone & Webster

Licensee Representative: M. N. Hazra

/ b 3 /f 5'Signature d.A Date

_ _ _. P3s _
1

FIAhT!

SD37D.TIAL ?O. ;
.

B = B3LT/SILV

N = hit

FIAT CCCE OR

S & W BL" G CR

MAh17. PARK

XX = 10 MARK

X = SAP 7.2 TO BE TC53 D

Y = B;CK UP SAMPIE

SIIE, DIA |

** CA'rvrrsof I = SAFEIY REUSD. M03 RED F1m VINXR CN

QUALITIID SUPPLIER'S LIST

II & III = CD993CIAL GMDE, PG SAFE 1Y RETATED.



,

\.

Amanerr - A
Y 22- 'k 46

.

rAcnINER N M MFFr

*Sayle IDf RBS- 1ON- /* X -C.6

Tastener Descriptions V2." |]Env 4 Hgg purs , non c, canyga

Description of Sarrple Stock Iccation: PRC a G A

Material Specification as Doctriented by Licensee Records: s9sym A.p94 G4. 2 //

Head Marking (Specification and Manufacturer): P

** Class / Procurement Invel I

General Plant Application (e.g. , Pressure Boun&L'f, Structural) 3 74 u c rust A 4

Vendors focaElt. , tu&onEEALO enobucYs 2HC. l'. O . So u 3 8.t S.fLMsHftELO H. T. 4 *l6 4 0

manur. ' modulus c o ne. Iooo monutus no. mf. PLEA 5 nut t'A . 13 G4 G
CA Requirerents Imposed on Vendor 0.A Program Approved by Stcrie & Webster

Licensee Representative: M. N. Hazra

K ^r/ h e/o/s 1DateSignature

.m. . . .

PI M r|

SICCDCIAL 10. |

B = BOLT /S'IUS

N = Nt7r

HEAT CCDE OR

S & W BAKH CR
,

MANUT. MARK

$ XX = 10 MARK

X = SAMPLE 'IO BE 'ITSUD
' Y = BMX UP SIMPLE

f SIZE, DIA |

|

** Ch'rvrrutf I = SAFE!Y REAIID. PRXINED F104 VIBOCR W

GIhLIFIED SUPPLIER'S LIIrr

II & III = CD9EICr.L GATE,101 SAPEIT REIA'!TD.
[

i
l



.

.

ATDOMNT - A ;

St 2 3 cf 'l5mmmm ,

a

~

*Sartple ID4 RSS- // 6 - G.TJ - X O.@-

rastener Description: 7A 13 uN c. x a'/A NEA VY #E % NE40 G o& T" Zimc. ccafE4

Description of Sartple Stock Iccation: FAC E S /

Material Specification as Docwented by Licenwsu Records: 437/r) 4 3a5 yype /

Head Marking (Specification and Manufacturer): $5

** Class / Procure ent IAvels .T.

General Plant Applicatica (e.g., Pressure Boundary, Strwtural) 4 T 4 u C f o 4 a l-

Vendor HR R Olab M R L SPECinLTY ca. 45=15 3G 2 7. LoNG .rst. Reno coYY NY ||10 )YN

snnnof.* GETHLCHErr) S YL E L. , LtoANoM fin ni"

CA Pequirerents Inposed on Vender: 0.A Prograrn Approved by Stone & Webstar

Licensee Representatives M. N. Hazra

'// 3 /12signature NAl~l/M.ap Date

*g_ _ . .

PL wr:
SDII frIAL 10. ;

B = BOLT /S2 D

N = Nilt
HEAT CODE OR

S & W BA"G OR

AN'LT. MARK

XX = 10 MARK

X = SAMP2 'IO BE TCmD

Y = BMX UP SAMPLE

SIZE, DIA |

** CAmTutY I = SAFErY REIAUD. P50CIMD FKM VDOCR Oi

QUALIFIED StPPLIER'S LIST

II & III = CP9EICIAL CRADE,103 SAE1!TY REIAHD.



*
.

.

hTDOMDit - |L
7'bf / d c( 45"gge

*Seple ID4 ass- // n . J 4 X - o.s

Tnataner Deecription: Yt*I3 HERVV HLV. NUT 4,RE6 3 Iow C t*LRTE0

Description of Seple Stock Iccaticrt: pac 3 ei

Material Specification as Doctanented by Licensee Pecords: Mstm #9. s 9 'f GR. 2N

Ikad Marking (Specification and Manufactuzur): J,5

** Class /Precururnant Invel 2

General Plant @lication (e.g., Pressure Boundary, Structural) ,374ucvue.n94.

Vendor:J.ON E . STAR. SCREW Co. S E AL tR R mout. DE. Ho u S Yo M 74. 99030

m R N u f. *. JOH .S m o 'l' , W4 L L M N O
CA Requireretits Irposed on Vendor: Q.A Prograrn Approved by Stcoe & Webstar

Licensee Representative: M. N. Hazra

% Date //'.3/esS1 eure

. Pag _ _ _ _

_

Ptx. :

SDJUUTIAL 10. |-
B = BOLT /STCD

N = N"I
HEAT CCCE OR

S & W BA".Of CR

VRET. MAPK

XX = !O PAPK
X = SAMPII 'IO BE T5;ID

Y = B/CK UP SAMPLE

SIZE, DIA |

** O'rvrTutr I = SAFErY REIA'IID. PROCDRED INN VD03t (N

CUALITIED SUPPLIER'S LISP

II & III = (D90CIAL GATE, }EN SAPTPY REIATED.

|
|

l

.



.

ATDODENT -1
7098 2 O e k 'l$

.

FASIDiER TESTING DA2A w

*Seple ID4 RBS- / 2 0 - A S - X - C . ? J"

Fastener Descripticm 3/4 - / O )t. 2 '/A NEA V Y #EA Ge4.f4 , A60 2sNC, f4 ATE 4

Description of Seple Stock locaticr.: FA c. S E .'Z,

Material Specification as Doctriented by Licensee Records: d 47tv) M 325 Tyrg i

Head Marking (Specification and PAwfacturer): A6

"Class / Procurement Isvel: I

General Plant Application (e.g., Pressure Boundary, Strtr-tural) S TM uc-ruR A L

Vendor: Lone STett. s c e s t.,) co., r. o . Oo x. /Sait nous 7 o sa T x . 7'le A o

m n ew f. * RRmCo $ 7t L L CoRf.
CA Req 2irements Inposed on Vendor: Q.A Program Approved by Stone & Webetar

Licensee Representative: M. N. Hazra

M Date ///3/C5Signature-

.g. . . -

PImr:
SD2t&TIAL 10. |
B = BOLT /S'Itt

N = hVI
HEAT CCCE OR

S & W BA~CH OR -

VAN 17. MARX

XX = !O MARK

X = SAMP2 70 BE 71:S':TD

Y = BJCX UP SAMPLE

SIZE, DIA |

** CA rvrruar I = SAE1!Tr RE1ATED. PIOG1 RED F104 VDOCR Oi

G3ALIFIID SEIPPLIER'S LIST

II & III = CD9e5CIAL GWE,104 SAFT.T REIA2TD.

._. ._- , .-. . -. - - -



.

. ATDOterr .2.

?"Sc 26 c( 4 5-rAsmen nsrno om ===

*Sanple ID4 RBS- / 2 Al - 814 X * C 78

rastener Description: J/4 -/O NK6VV NE)( N#/^5 e %'NC C AT80

Description of Seple Stock Incation: FAc 3 0i

Material Specification as Doctranted by Licensee Records: A 4 riv) a ./cp y a g, a y

Head Marking (Specification ard Manufacturer): Q4

"Class /Procurarent Invel: I

General Plant Applicaticn (e.g., Pressure Bourdary, Etructural) syg w e Tugsg

Verdor: HARDwnttE sticonLTY CO. 48=46 .3 4. " $7. LM6 Z$6MNO CtTV N. Y. ||10 8

mn u uf. ; G E Tge t,H e m s re s t. , Leonnon ts. nn T*
CA Paquire:9ents Imposed on Vendor: 0. A Program A; proved by Stone & Websta-

Licensee Representatives M. N. Hazra

Signature NAbh Date#!#k@f

. ,s.S_ _ _ _ _

_

PIAvr!
SDMI.TIAL 10. ;

B = EOLT/ fit'D

N - !LT

HEAT CCCE OR

S & W BAM OR

MA'ET MARK

XX = !D PARK

X = SMTI.E 'IO BE USUD

Y = B/CK UP SAMPLE

SIZE, DIA |

** CA'rvrrsOf I = SAFTIY REIATED. PIEGRED F104 VDOCR CN

CUALITIID SUPPLI2R'S LIST

II & III = CIM6CIAL GRAEE,108 SAFT!Y REIAHD.

[gk up <4tmple Y taas also fested

-



.

ATDOMNr .1'

D* 7 of 46SreneR m,rno rm an2.

1

# - C . '? S*Sar:ple ID6 RBS- / 2 N - 8f4 *4

Tastener Description: |4 'lO HEA V 9' HEX. HUY0 #'HC COM T&O
o

Description of Sarple Stock location: PR c 3 0

Material Specification as Doctriented by Licensee Records: pg.S r m sq .f 9 4 d,g, a g

Head Marking (Specification and Manufacturer): Qs

*Tlass/Procurtrient Invelt I

General Plant A; plication (e.g., Pressure Boundary, Structural) syg u e,yug s t.,

3 G " $7. Lon6 256Arro e.17Y H. Y. tito sVender: HAROta ntt i Sttcons.rY co. 48.ns
mR N uf, . G E THL C H Em S TE t t. , LE6 ANON ft.A N T'
CA Requirerents Irposed on Ven$or: 0.A Program Approved by Stone & Webster

Licensee PepresentatAves M. N. Hazra

# UMNJN % 4 DateSignature

* FB_S -
- - -

_

PIM7I'

SD7.i.hTIAL 10. |

B = BOLT /S' IUD

N = hVI
FEAT CEDE OR

S & W BAIQi CR

VANLT. MARK

XX = 10 PARK

X = SAMPLE TO BE 'IESUD

( Y = BMX UP SAMPIE

SIZE, DIA |

** CMyrrser I = su'gry aggADID. PROCDRED F104 VDOOR CN
i

GRLIFIED SUPPLIER'S LIBr

II a III - cn.ecIu. C==, um Sum mmD.
|

bck up s<tmp e Y aus c.dse hsteel .l

1
|

|
t



.

-
AT e a s e rr .:2.

FASDNER 'tESTDC DPGA SWEr $C 28 ok 46

*Sanple ID4 RBS- / 3 6 - 8 IS - X - c . S 9 (

Tastener Descriptim Ya W. 3 '/A N64Vy w e, x Got 7

Description of Seple Stock locations re.c 4 0 s

Material Specification as Docutanted by Licensee Records: 6 4 7/n M 3 2 5 fys*c. I

Head Marking (Specification and Manufacturer): 61,s

"Class /Procuremnt Invels 1

General Plant Applicaticn (e.g., Pressure Boundary, Stzvetural) 37R.ucfu4ML

3 4 " s r. Lon& .t.5LANO CITY N.Y. tit o t7
vendor HMMotuRRE selcontrY ca. 48-15
ennuur. ; OtYHaLHish a tt t t. , t..?6 A no u pt. n enT

CA Paquirav.nts Inposed on Vendor 0.A Program Ag: roved by Stone & Webster

Licensee Representative: M. N. Hazra

///3/fsSignature 4A Date

.g.' . .. .

PIRC|
SD3;DEIAL 10. |

*

B = BOLT /Sn|D

N = 1A?r

HEAT CCOE OR

S & W BL~01 OR

WNLT. VAPX

XX = 10 MAFX

X = SAMPIE 'IO BE TESD:D

Y = BACK UP SM FLE

SIZE, DIA |

** CA'f?fTECf I = SAFEPY REIAND. PRX15GD F104 VSEIR CH

CUALIFIID SUPPLIER'S LIST

II & III = 039CCIAL CRAIE, M.* SAPTPt REIA11D.

h 4k u p M oipka Y WM G150 kC') d(k .

- - - - _ _ - _ _ _



.

ATDONNF * A
N# 2N ci 46*

FASUNER 'ESTDC mIA Szey r

C 8 9 8"*Se ple ID4 RBS- / 3 G - S IS - 48 -

,

Fastener Description: 7/4 K 3 EA #64VV NEX O# W

Description of Seple Stock locaticn enc 4GI

Material Specification as Docu'ented by Licensee Records: M s 7/n 6 J .2 5 f yr' d. I

Head Markirn (Specification and Panufacturer): 814

"Class /Procurerent Invel: I.

General Plant Application (e.g., Pressure Boundary, Structural) 47K.uctuR AL

3 G " s t. LonG 1stawa e sTV N.Y. trio sY
Vendor HARbwARL Sf f. Cort.TY co. 48 75

manuf. ; GEYHALHLtY STELL, leo nNoN 96 A N'1'
QA Paquirerents Irgesed on Vendor Q.A Program Approved by Stone & Webster

Licensee Representatives M. N. Hazra

M Date /!/3!s8Signature

. ,s_S _ _ _ _

_

PIAYr|
SIEUE2.TIAL 10. ;

.

B = BOLT /SILD

N = hVI
HEAT (xDE OR

S & W BA*QICR

FRRF. HAPX

XX = 10 FARK

X = SAMPI2 'IO BE TESUD

Y = B/CK UP SAMPLE

SIZE, DIA |

.. cAmr= I = arm mmD. mxuaD mm vmxm m
,

GRLIFIED SWPLIER'S LIST

II & III = (Dee3CIAL fjRME, POI SAFM REIAHD.

|

d50 kCS Ed-Onck Sarn c. WCt 5

|
t



.

1

I

ATIposerr 2*

OE WC N6FAS'MER TESTDEF, Dfd'h MrPr

c. # 9 5''X*Sanple ID4 RBS- / 3 N - G I4 --

Fastener Descriptim: '/4 9 Nod T S , UNF' A/ #Jdf O

Descriptim of Seple Stock Zocatim: P R d. 3 E.I

Haterial Specification as Doctructed by Licensee Records: sq s yin M ,5 4 3 G R . c,

Head Marking (Simcification and Manufacturer): gs

*Tlass,'Procurwent I.evel .I

.sra ucrua n t.General Plant Applicatim (e.g., Pressure Bourdary, Structural)

Vendor: LONL 3rAR SCREW co.,&&34 A A m ou M. OR. Ho u 4 TO M '* % 14020

m A n u f. ' S L THe.t Hirn s1664., t.6 0 n es a s) ,*s.n asf

CA Requirrents Ig> sed on Vendor Q.A Progran Approved by Stone & Webster

Licensee Representatives M. N. Hazra

i//3/f 3./rA DateSignature

- - ..m.

PIAYr|

SD%12CIAL PC. .

B = BIT /SIY.D

N = hVI
HEAT CCDE OR

S & W BA".Of OR

EWF. MAFJ<

XX = 20 MARK

X = SAMPLE TO BE TESUD

Y = Bh"K UP SAMPLE

SIZE, DIA |

** OTyrrRY I = SAFEIY REIATED. MCCDRED P1m VINXR CN

CDALITIID SUPPLIER'S LISI

II & III = CD9ERCIAL GRADE, PG SAFT!Y REZMTD.

- _ . .



.

iarmaerr - a.
3'S* 3 i af 46 I-

runmen meno nm SsEzr

/ 4 B - S B - X - C # 75 iS.nple IDe naS.
i

Pastener Deecription: 7 / 8 X S V.2 (9AlVAN/IfO 804 TS

Description of Sanple Stock Iccation: /2g( 4 82

Material Specificatim as Dcxarented by Licensee Records: AST41 g - 32 S fypf /

Head Marking (Specification ard Manufacturtr): 8$

** Class / Procurement Invel: [

General Plant Applicatim (e.g., Pressure Boundary, Stzwtural) STg&Cryggd

Venact: L OA/E .974% SCREW C0r AQ BOX /.5 93 HU S 70^'s fX 77001
Mfd: A40DuluS COMM SCREW JWD ANT D/M /000 McDutuS RD, MT PtfAS4NQ
CA Requirerents Inposed on Vendcr 0.A Program Approved by Stme & Webstar M, jg pg,

Licensee Representatives M. N. Hazra

Date /!' 3/& 2ALASignature

. . ..g.

PImer:

SD3JINTIAL 20. : .

B = BOLT / STUD

N = NUT

HEAT CIDE OR

S & W BAIQI CR

MMAF. MARK

XX = 10 MARK

X = SAMPLE TO BE TTS.ID

f Y = BACK UP SAMP 3

( SIZI, DIA |

** CXmEIRY I = SAF22T PEUCID. PKI: DRED PRE V!f0CR CN

CUALITIID SEPPLIER'S LIST

|

II & III = (D9e5CIAL CRAIE, MN SAF13T REDGID.

I



.

ATeasewr -2.
Page 32 of 4r'

remeR n:sruc cm Sneer

*Se ple ID4 Ras- / 4N - G I S - X - o. 8 05"

rastener Description: ~8/4 9 Ncnvy ye ac suTs. zmc. conf 6o )
!

Description of Seple Stock Iccaticm 74c 3 ei

Material Specification as Docwanted by Licensee Records: asTrn A -s 9 4 G e , a s/

Head Marking (Specification and Manufacturtr): Q

** Class /Procurunant Ievels."I"

General Plant Applicatico (e.g., Pressure Boundary, Structural) 4 r4 u c.vu 4 a L.

Vendor: HAR b ta R RE StiennLT4 Co. HE 94 3 4 '# 31. LON6r :cstnuo corY u.v. tro o t

m o uu f. * 8 t THL K H E tn STELL , L60nnoM plant
CA Pequirments Irposed on Vendor Q.A Program Approved by Stam & Webatar

Licensee Representative: M. N. Hazra

Signature M Date /!/ 3/9 8

. ,3_5 _ _ _ _

_

PIR?f '

SKUII? RIAL 10. .

B = EOLT/S'ILV

N = NUT

FIAT CIE OR
S & W BAIG OR

PR TJ . W J0(

XX = !O MARK

X = SAMPIE 'IO BE USHD
Y = B;CK UP S1FPII

SIIE, DIA '

** CA'rvrnN I = SAFTrt RELAUD. PIEGRED F1m VENXR CN

CUALIFIED SUPPLIER'S LIST

II & III = CIMEFCIAL CRA[E, im SAFT1T REIAHD.

- --



.

ATDoperr - A..

bc 35 #{ N
FAS'IDf211 STING IWm SEET

,

*Se ple ID0 Ras- I S 6 G Zs - X -O.375

Tastanet Deecriptions als x : Ya ueav v uz 1. aosrs , sasvnu,2gg

Descriptim of Seple Stock Iocatim: pg c,, (, c, i

Material Specificatim as Docunented by Licensee Records: a sym M 441

Head Marking (Specification and Manufacturer): C4

** Class /Procuzirnant Imvels |E

General Plant Agplication (e.g., Pressure Bourdary, Stnetural) J rg,u ctu4 At

Vendor: #440 WARE. SPe cs A ATY co. 48 75 J4* sr. LouG Z34ew0 csry N.Y. s eio s

m R N Uf. * GETHLL HLM S TL E. L , L E 6 A N o M PL A N1'
(A Requirrents Irgesed on Vendor Q.A Program A; proved by Stone & Webetar

Licensee Representatives M. N. Hazra

Signature O Date / /3!?I

. ps_S _ _ _ _

_

PIRTF|

SD1'D.TIAL 10. |

B = B3LT/S%V

N = htT
HEAT CCOE OR

S & W BA*Qi CR

MNRT. M7JK

XX = !O MVX

X = SMTLE TO BE 6 1

Y = BtCK UP SNFLE
SIZE, DIA E-

** Chmrser I = SAFEIY REIAIID. PIOCGUD FRN VDOCR (N

CUALIFIID SUPPLIER'S LIST

! II & III = (IPte3CIAL GRAIE, IG SAITIY REIATID.
|
'
,

,

l

|
:

. - . . . - -- -



.

ATDONDrr A.

6E 3i o( YfFASDN5t D!STDC DATA mes r

*Se ple ID4 RIL3. /,5 N . m . X - o. 3 7,5~

rastener Description: 8/8 - / 4. did v Y NE x NM 7' , # *' '' # " d

Description of Seple Stock location l'A c .3 0 A

Material Specificatim as Dccrented by Licensee Records: 4 sym g.,99 c,g, g g

Head Markirq (Specification and Manufacturer): in

"Class /Procuremnt Isvel %

General Plant Application (e.g., Pressure Bourdary, Structural) 4T4 ucTu28L

Venbr: LoN f. S TA M. 3 c R tw co. t*o. 60x 1SAtl HoutTQN YX- W C AO

mA waF. * m S t* ZNb uS TA t E S C O R f.
GA Pequirerents Irposed on Vendor Q.A Program Approved by Stme & Webster

Licensee Representative M. N. Hazra

Date / /3!89Signature

. Pa_s _
_ _ _

_

FIA!?r|,

SDJUD?TIAL 10.|

B = BOLT /STLV

N = h'Jr'

lEAT CCCE OR

S & W BL"Gi CR

E iT. PAPK
XX = !O PAFX

,

| X = SAMP'l ':0 BE TISUD

|
Y '* Ek2 UP SNGLE
SIZE, DIA |

l

** O rvrrMY I = SAFETY REIAU!D. PRXDRED F1DI VEIOOR GI

OALITIID SUPPLIER'S LIST

II & III = CDM5CIAL GA[E,108 SMTIT REIAHD.
I



_ _ _ _ _ _ _ - _ _ _ _ _

.

XPDOBENT- A
006 3b oh 46

-

FArme:R 'EFFINC, DATA ssayT

*Se ple IDi RBS- /s 6 - X X - X - f . 2 5''

Fastarer Descripticm / 74 x 4 7.1 NEAyY #4> G c1.7 , 7 4/N C 3A

Description o' SepIe Stock locations ga y a o j,g
.

Katerial Specificatism as Docunented by Licensee Records: asrm 4.g9q
,

I
Head Markirg (Specification and Manufactxxrer): wous

!

"Class /Procurerent Ievel I

General Plant Application (e.g., Pressure Boundary, Stnactural) 4TeucTuALAL

Verkt: A+G 2N GIFJ C L K IN $t CO- sicqo 8. Ln genLm A A vt. ANRHEen CA.
9Mol

#
m A Nu f. *NM20wAAC JPEcsALTY co. 44*1S 34 47 Lou dr :C34 A An o e s7Y As . 'f .

CA Paquirerents Imposed on Verer Q.A Program Ag: roved by Stone & Webster /no ,

Licensee Pepresentativer M. N. Hazra

Date ///3/t8Signature
u

_ _ _.g_

PI M r|

SZ0UI2TTIAL 10. |

B = IKET/SILV
N = IUI
HEAT CCDE OR

S & W BAIQI CR

MANLT. MARK

XX = 10 MARK

X = SAMPLE M BE TEUD

Y = B EK UP SAMPLE

SIZE, DIA |

) ** O'rwruct I = EhPE3Y REIAHD. PRXIRED FKM VINIR GI |

GRLIFIID SEFPLIER'S LIlfr

II & III = CDM5CIAL Gth!E, PEN SAFE 3Y HEIAHD.

|
|

- _ _ _ - - _ _ _ . _ _ _ _ _ _ _ - - _ - _ _ - _ _ _ _ _ . _ _ _ _ _ _ . - . - _ _ _ _ _ _ _ _ _ - _ _ _ _ . . . - _ _ _ - - _ _ _ _ - -



.

ATDOteff - A.

W )E 3b cf fl6!FASmam N Dpan mus r

*Se ple ID4 RBS- IG N - G r3 - X /. 2 5-

Tastenar Descriptions l 'A - 8 #Env y #d x nurs , Non coardo dt.A cKt

Description of Seple Stock Iccatime rec.20 i

Material Specification as Doctranted by Licensee Records: s947m ,S.4da Gg,og

Head Marking (Specification and Manufacturer): @

"Class /Procurunent Invel: I

General Plant Applicatim (e.g., Pressure Boundary, Structural) JTa uc ru4s4

Vendor: NRR0wnRL s t"t e r n L T't Co. , He 15 3 G" M. Lou & 23LANO enTY u.v. tr oo t

mRNUf,.* GKTMLKMitn STECL, Lt0MHOM o*t. n N Y

QA Requirerients LaTosed on Vendor Q.A Prograrn Approved by Stone & Webster

Licensee Representatives M. N. Hazra

'!/ 3 S ISignature rte VA Date

. . .. gg .

PIR7r

SD3JD? RIAL 10. |

B = BOLT /S'1VD

N = NUT

HEAT CCCE OR

S & W BA".Oi CR

VRET. !%PX

XX = !O MARK

X = SAW M BE M
Y = B/CK UP SATLE
SIZE, DIA |

** ON I = SAFEIY REIAIID. PRXIDED FRM VINXR (N
03ALIFIED SUPPLIER'S LIST

II & III = CD9EFCIAL GRATE, }DI SAFEIY IEIAITD.

k wM Cd'30 kd5$ack .f WV WM'P

__



.

Arwnerr - A-

@ b'fof NbFASUNER HSTI)G IWm 53FFP

*Sacple ID4 RBS- /6 N - G IS - t/ - / . 2 5

Tastener Descriptim I V*/ - 8 NEn v Y Hg v. Huts , Has) CoATU 0 4 A C' N

Description of Sarple Stock Iccations t*R c.2 0 s

Material Specification as Doctranted by Licensee Records: # 4 7 m r1 4 4 3 GM. og

Head Marking (Specification and Panufacturer): QS

** Class / Procurement Invels I.

General Plant Application (e.g., Pressure Boundary, Stnetural) 3T4 ucruR6L

Vendor Hnaowant sticontrY c o . , ^< a 16 3 4'" sr. Lous 1sinuo cerv n.v. noot

mnNuf. * G E TH L L H 6 m Sr6SL, LEGANew h. N N Y
CA Pequirerents Irposed on Vendor 0.A Progract Approved by Stone & Webster

Licensee Pepresentatives M. N. Hazra

Date/!t3/g8"Signature

. _Ps_S, . . . _

PIRC |
SDJUSTIAL 10. ;

B = BOLT /S'ILV

N = N'Jr

} GAT CCOE OR

S & W BL"UI CR

FANUF. MARK

XX = 10 MARK

X = SAMPE 70 BE USUD

| Y = BAG UP SAMPE

| SIZE, DIA H
|

** O1vrrutf I = SAFEIT REIX3D. PRCOEED FRM VINXR Of

CUALITIID SWPLIER'S LIST

II & III = CIMcCIAL GRAEE,104 SAPT!Y REIATfD.

OC % 6dMf Wd$ G SO f. $ E *

-_ .



|
*

|

|

1

.

l e 36 ef als-~

Yrasma:a nsrno nua seter

*S w e ids rBs- / 78 - XX - X ~ 0 5
'

rastaner Descriptions //2 x.2 MfX HEAO B 04 r

Descriptim of Sarple Stock Iccaticm /Dg D / $ F

Material specification as tecwented by Lie w ee neoords: 4.5 TA4 A-507 (, #, M

Head Marking (Specification ard Manufactursr): pggg-

** class /P h - J.Imvels g

General Plant 4plicati'.:n (e.g., Pressure Boundary, Structural) 57'Euc7'uBA L

verdor: DEL TA BN1" coEP, Ao scw isses sew gour.c is.

Mr&| M/4 70895
cA Mairants Irp> sed on verder: NONE

Licensee Representatives M. N. Hazra

b h 4A Date /// 3/9ISignature 3

.g. _ _ _

PIxe:

SIQUDCIAL 10. |
.

B = BOLT /S'[11D

N = tur
HEAT CEIE CR

S & W BMG CR

MAhW. MARK

XX = 10 MARK

X = SAMP2 '!D BE 'IES"JD

Y = BX 2 UP SAMP3
SI12, DIA |

** OSIIRf I = SUT2T RE1MED. PR% IRED FEM VINXR Gi

QUALIFIID SUPPLIER'S LINT

II & III = CD9EFCIAL CRAIE,104 SM"E:IY RE2MID.

.

--,n -



.

ATDOMNr - A %e3 cf 45't
*

TArmE:R MMNG Im Sagr

*Saiple IDt RBS- I 'l N - P- 4 - o . 5~

Fastener Descriptims VA' HCAvY HE1 N UT,S ,flof Ott* G R t.vA us2 6 0

Description of Sarple Stock Iccations t'Rc a G R

Material Specificatim as Docu'ented by Licensee Records: Astm a. /9 4 Gg ad

Head Marking (Specification and Marinfacturer): P

** Class / Procurer 1ent levelt ."2"

General Plant Application (e.g., Pressure Boundary, Stzuctural) e r4 u c.Tu e M L

Vendor s few E tt w EN G * N 6E A 6 0 PRobuGYS ZNC. P. O . 00* 3 6 3. * * FL * ' N f'" O " ' T * '' * E *

mnuuf.: mo0uLuS C oR P. 8000 moDaLuS AD. m r. PLE.A s n u T* rn, p e g g g,

CA Requirerients Inposed on Verdor 0.A Prograu A; proved by Stone & Webster

Licensee Representative M. N. Hazra

/!/ 3/P YSignature Date

.m. . . .

PIR7t|

SD322 TRIAL 10. |

B = ICLT/SIUD

N = hVr

IH:AT CIE OR

S & W BAIQ1 CR

MANUF. M7J0(

XX = ID MARK

X = SAMPIE TO BE ESUD

Y = BE K UP SAMPLE

SIZE, DIA |
;

** ON I = SAFEIT REIAND. PROCI] IUD FKM VINIR Of
G3ALITIED SIFPLIER'S LINI

II & III = (IPM:ICIAL GtME, foi SAFE!Y REIATED.

|
:
(

.-



.

.

Tage 40 d 46. ~

s
rasmeR issrDc tm meer

*Se ple ID4 Res- # a s - 70 - X - o. A ?#

Tastener Description,: Ya x a 7A ,9 Tve./ruc# unc , uggyy gg* HK44 oo47'

w n YW w AsHt M., F A c.L

Description of Seple Stock Iocaticrit pga f g a

Material Specificaticri as Docunented by Licensee Roosrds: 4 47m 4. ,93 gg, gg

Head Marking (Specificaticrt a:d Manufacturer) ya

**C1rss/Procurarent Invels ,2ZI

General Plant Applicaticus (e.g., Pressure Bourdary, Structural) sTAuc744 A 4

Vetxkt: C M P/ 7M I- GOLT 1/882 OARRYL QR, f.o. Go %, 4 3 9 4 0 QA tom Rou6 L LA. 9een6

T6KA4 G o LT , HousToM YX-
rs1nede f.
QA Requirerents Irposed on %Wrt Q.A Program Approved by Stone & Webster q,

Licensee Bepresentativer M. N. Hazra

Date /!/ 3/C IM 4ASignature

. . .. gg .

PImr:
SD%T77IAL 10.

B = ICLT/S'It'D

N = M7f

YEAT CCCE OR

S & W BAIQi CR

.% t7. MARX

XX = !O MARK

X = SM5' 2 70 Bf TEr:ID
Y = BA3: UP SAMPLE

SIZE, DIA |

** CWIwrsOf I = SAFE 3T RE1JCID. P10CURID F1DI VINXR (N

QtRLIFIID SEFPLIER'S LIST

II & III = CD985CDEL GWE, foi SU1Tt REIA21D.



.

Arposerr .;2,

[H N$-

FAsma:R DSTING Im N

*Seple ID6 RBS- t S N - r - X -o.895

rastener Description: Va'arnvy usx nur,x,ue. eenreo

Descripticri of Seple Stock Iccaticrt: PRC 2 G .~t,

Material Specification as Docuranted by Licensee Records: A J rin 6 - / 9 4 GR. a #

Head Marking (Specificatim and Manufacturer): F

** Class /Procurwent Invels 7.

General Plant Application (e.g., Pressure Boundary, Structural) 3rs ucts e n t.

Vetdor: f0 M E R, E N Goa K E.4 L Q f g e s u c,73 , ,z e, c , p,o , g a u 2 4 2, s. PLAtssfoKLO as . 7 .
o to40

manuf. * meCulus t o r t. 1000 macuLUS RO. m Y. PLEM S.%3" P'e . 14 4G L
CA Requirs9ents Irgesed on Vendor Q.A Program Approved by Stcoe & Webster

Licensee Representatives M. N. Hazra

//3[9ISignature h Date

.g. . . _
_

PIxC:
SD2LTCIAL 10. ;

B = BOLT /S'IED

N = NL'T

HEAT CCOE OR

S & W BlaVf OR

YX.u'. YMX
XX = 10 F#X
X = SA!7I ':0 EE TES'ID
Y = B;CK UP SAVELE

SIZE, DIA |

** CMyrrsU I = SAITIY REIAUD. PIOCRED 1104 VIMIR CN

GRLIFIID SUPPLIER'S LIST
.

II & III = (DeeCIAL CRAIE, KM SAFE!Y REIAUD.

.



_

e

7 age 42 cd 46*^"

rAmnea ustnc twtn Seezr

*Sanple ID4 RBG- 19 G - D A RL - X - 1. ? #

rastaner Descriptim: s % x 4 '/A GocT

Desciption of Seple Stock Iocatims gvs . /4 g

Matarial Wmentim as Docwanted by Licensee Records: A s r/v1 n.334 64.60

Head Markirg (Specification ard Manufacturer): O A R & o N 6 Sc47"

*Tlass/Procurrent InvelC2ZC

General Plant Applicatim (e.g., Pressure Boundary, Stnctural)

Vestbr: OCLTA Qou-r corp. f. o . Sox 15335 O n Tou M ouG t. LA* 10 S9 b"

manuf. : DAMLon6 GaLT
CA Requirerents Irposed on Vendcr 0.A Progre Approved by Stone & Webetar ,./n

Licensee Representatiw M. N. Harra

.Rw-S w </n/e rD.teSi g ture

_ _ _. ,,s _
__

PIA'f!!
SIUSTIAL to.
B = ICLT/S"T.D

N = NTT

HEAT CCCE OR

S & W BA".Of CR

FAV5. FAFX

XX = 10 FAPX

X = SAMPJ' C 70 BE US.ID

Y = B M K UP SAMPLE

SIZE, DIA |

** 03HDW I = SAF25Y PEUSD. PRCGRED FEM t,150CR CN

CUALIrIID SKPPLIDt'S LIST

II & III = CD9t3CIAL GWE, }Of SAFEIY REUMD.



P

"*^ ~Page 43 e{ af s-*

rArmeR nsroc nm Suur:r

*Sa ple IDt RDS- I 9 N G Z5 = $ = 1.1f

rastener Descriptien: / % -6 #em v Y #sx uu74 , 4u. e,a vu oL,9 c.c

Descriptico of Seple Stock Iocation: PR C .L 6 2.,

Material Specificatico as Docteented by Licensee Records: /947m s9 443 G4. o#

Head Marking (Specification and Manufacturer): Qg

"Class /Procurteent Imvel .Z

General Plant Application (e.g., Prussure Boundary, Structural) STAuc rud44.

Vendor HRRb s.J RR L s tic o ML fY ca. 48 46 36 " 27. Lo u & 236 A N D ceYY
N. Y. Ist o l

mnuuf. * B LTHL CHim S YL L L , Lionusu ps n u~f

CA Rsquirteents Ingesed on Vendor: Q.A Program A; proved by Stzme & Webster

Licenbee Representatives M. N. Hazra

h Date I 3 I
Signaturo ,

. . ..g.

PIxtr:
SICL'I2.TIAL 20. ;

.

B = BCLT/S'It'D

N = NLT

HIAT CODE OR

S & W BMUI OR

PR.*J. PARK

XX = 10 PARK

X = SNTIE 'IO BE 'ITS"JD

Y = BACK UP SAMPIE

SIIE, DIA |
- - -

** C>mTEN I = SMTIT REIAHD. PROCGWD FKN VDOCR CN

GPLITIID SUPPLIIR'S LIKT

II & III = CIMcCIAL GRAIE, ICN SMT!Y REIAMD.

__ . . _ __



?

ATu c e e rr . .a 706d @ db 4$.

FAFITNER TESTDC IKEA myg

o. #*Sanple ID4 RBS- no G - A - X .

Tastaner Descriptim Va * i 3 x i VA. PowEt 37AtuT dc47
I

'

Description of Saitple Stock !.ccaticru rR c 5 01

Material Specificaticn as Doceantad by Licerme Reasrds: Asym g. son yyf g g

Head Marking (Specification and Manu.facturer): A

** Class /Prxuratant Invel Z

General Plant A; plication (e.g., Pressure Boundary, Stru:tural) STRuCfu24/

Ve-M ."ft2f*NGH*M C ft.KCTA*C SutYL4 Co. f.o. S e x e 6 346 B A T* N M*k6L LA=
9ddT

manut.* 2NeusfAsRL fa s ttN EL S ,QutGLC sAnnCA
GA Requireriants Infosed on Verdor 0.A Program Approved by Stone & Webetar ;

Licensee Representative M. N. Bazra

Signature AA Date / #3 I I

. gg . . . .

PIRC '
SECL'ETIAL 10. ;

B = BOLT /S'Itt

N = tati
HEAT CCCE OR

S & W BA".Oi OR

MANLT. MAPX

XX = 10 PAFK

X = SAMP!.I 'IO BE TES':ID

Y = BEK UP SAMPLE

SIZE, DIA |

** O'rvrrsar I SAFTrY REUCED. PKIDED FKM VDOCR Of

QUALIFIID SKIPPLIER'S LIST
.

II & III = (DOCCIAL GRATE,104 SAPT!T RELAITD.

-- c- 7 _ _ __



P

AI'Doperr .2.
. E- W( NE

FASUNER TESFrDG IRm gegy

o. #*se ple ID4 leS- 2 c A> - f* - X -

Fastener Description: '/a " #C4 V Y #6% Nu T , z,u c eeayg4

Description of Seple Stock Iccations rec,7,0 g

Matarial Specificaticn as Docwented by Licensee Records: asym a . / T 't Gr. 2#

Head Marking (Specification and Manufacturer): l'

**Clasc'Procurenant Imvel 1

General Plant Applicaticn (e.g., Pressure Boundary, Stnrtural) 4 74uctu Ant.

Vendor: IbwsA * f.uGiusCACO PAcouers .ruc . f.o. so x 3 42 S. fan,unae.o u.a.o,oge

nauur. I moauses ceott. Iooo moeutus no, mr. rsensnuT P. t1, o s' C s c

QA Requirariants Irposed on Vendor: Q.A Prograrn AR:rt:rved by Stcne & Webster

Licensee Representative M. N. Harra

/// 3/f 8Signature A Date

- - -

*HE-

PIRft|
SIGUntrIAL 10. |
B = BOLT /S' IUD

N = hVI
HEAT CEDE OR

S & W BA"Oi CR

PGWLT. MARK l

XX = 10 MARK

X = SAMPLE 'IO BE 'ITS'!ID

Y = B C. UP SAMPIZ

SIZE, DIA |

** O'rvrrutY I = SMT!Y SEIAND. PIOCIRED F101 VIDOCR CN

OtIPLIFIED SGTLIER'S LIST

II & III = CDeE5CIAL (RAIE, IG SMLIY REIAITD.

|

|

r

,
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I Maasachusatta Materials Research, Inc.

itTTAMMEdT 3 058-19 1 of 40*
.

January 7, 1988
,

ruDem usT msuLis (1 2 m a rIN 87-02)

sueu ImarrIruxIm: RG5-16 '75- X f.2S-

88MIAL 8MCIF'32fIW8 Ss9 # 9 3 6R. G & #9 4 mE .IIT., ci.1 i T '/') f e t78d At
v A00EsoDA YHRU S um m ER. O f- '18

G DCcAL CX300EITIGt twtt)

asquind act2Pmcz carmuA rat
w cm>acat cnsostrIm u mmLcm acnL w m m

x carton - O.16 MM X . .16

X Ormim - f f. 40 - # 3. S o 11.17

_.X _ Manganese - 1. oo ma x . .67

i telytderan -

X siliom - f oo ma x . .25

_ g_ nos;* crus - o. o y M u .013

X sulfur - o.c3 mm x . .014

& a:ron -

% c=per -

Y Nickel -

% vanaditra -

PEMANICAL PRNERTIES

Acceptance critaria for m+anical ar--me-tims xmmL peamIcmL msaurs

x Ultimate Tensile strength - is o n 4 i 105,000 (psi) -

x o.2% offset Yelld strength - as xs / 83,500 (psi) *

x Elongat':n - / s 7. 22 (%) 4XD
.

x andxtion in area .So'7. 67 (%)

x Hardness - N o n e. 232 BHN

tJ AZ Impact - asm E N G a 3oo K testing cancelled per M.Hazra-

YA Proof load-J<,o?

M Z.h1Ps4CT T' E S T 14 07' RE A UIRED CoR G A % th ^ r t-

W. p' (i s
'

1) Acceptance criteria are based on the atave snentimed AS'D4/ASPE material- 9'
O 'specA fication. 9 y -

2) Itans to be tested are checked 'X' urder the coltren 'MUJDED 'IIFI'
N/A = M7T APPLICMEZ h

iCTE9",1. -f ,&a At-
i

JtArWw 111artsi %m / 1 !?v h
emAm acIAs -

W /. Aw Y o.I o t3 11 Y
- -

,p >Y b.Y6L.'
n u /t4|ff/ M 4* -,p -- --



Mascachucetts Materialo Rascarch, Inc.*

058-19 1 of 40 Ratest |
''

January 7, 1988
.

FASDER TIET RESULTS (I&E BUMETIN 87-02) 1

saw1x IIanczy1cArIms 80s 10 - 9 5 Y 3 * l. W '

MIERIAL SPE:IFIOtrIms 3 A.493 G r. G /. i93 men K C44 33 i i90') (Os7e o AJ

w A00Cno0A YWt u sso m m E R. of 'IR

OEMICmL CD@aSITICH (wt%)

asquired XI2P5NCE CRT!!RIA Fm
wt cruxIcnL CneosrrIm ummI, oaxIcAI, usutts

x carton - o. ,s me x . .16 , .14*

1 cumim - it.oo i3.so 12.12 !

.70y Manganese - i.oo ma x .

''/a le1 tdenum -3

.29x silimn - i. oo ma x .

x Prosporus - o.ov ma r . .040
.014x sulfur - o. o a ma x .

% naren -

% cooper -

~/4 Nickel -

~/a var.adim -
* recheck

mmtICAL PKFERTIF

Acreptance criteria for Matardeal specifications AcitmI, mmHICmL nesaus

x ulti. ate Tensile strength - iso xs ; 106,000 (psi)

82,000 (psi)y 0.2% offset Yelld Stre:qth - a S KS ;

22.5 (%) 4XDx Elcrqation - is 7.
68 (%)

1 Petxtion in area - So'f.

1 Hardness - uou E. 225 BHN

h/bg Irpact - A smr Ae 6 23 o o p testing cancelled per M.Hazr

% Prtof Ioad - _,

'Y fmP/1Cr 'TE$T Nof RE&uiRED foR Gg.g f MAnunkpsst

Na k
} 1) Acceptance criteria are based on the alove netioned AF:M/ASME raterial (p'

Qj specification. 9 9
-

2) Iters to be tested are checked 'X' under the coltrn 'RD:UIRID 'II:ST' f I |

N/A = M77 APPI.ICABIZ g

E9'4

m u 1 2 2.1 I n %rixon
[g

.. n , nect
PREPARIK 'EICIA

h , /./Tu.A fra.ac.R9 Of .W,

t invwxa
-

LwxW hk
-

A, m a : -n,
| yo - m,

|



Macsachugotto Materials Rsecarch, Inc.
.

058-19 2 of 40 i
January 7, 1988

'

.

FAS:NER TEST RESM3S (IE IUfJP't'IN 87-02)

s- narrIraT1ms RB S - /A'- / 9 - )(- / 2 S |

mnRut. sacIrx:nrum, sa /H a x r, , nsMr a ct. i , Me -26ste j
/974 FD , S 79 ADD.

omaGt, etzscszrzcm twen)

asqpired act m u zcarm um rm
w omacnt, cxmpcsrrIm acnat, omacxt, usnas

X cartx:n - O, / 5 N Ay .14
13.27X ormita - // So . /3.3 0

.61X Marganese - /O ggy

#/A 21 tdern.n -3

X S111a:n - /.00 Mgg .27
007X nostcrus - 0. 0 4 o mg x
.005x sulfur - O. 030 mgy ,

#/A wron -

#/A Q:optr -

#/4 Nickel -
'

#/4 vanaiim -

MDmNICnL PRcPDtTIES

Acrmptance Criteria for Michartical *=r*4 Hrmtirms JCNRt, MDENIGt, RESQ3S

M/A Ultimate Tensile Strergth -

#/A 0.2% offset Yelld Strength -

#/A Elongatico -

#/A aeduction in area - _

227 BHNx nareness - 228 -2 7/ gay

NA L Irpact - ASMr pg . 23Oo # testing cancelled per M. Hazra

o M/A Proof Ioad -

f IMPMT rfST NOT REip fog G g. g m 4 7.g

1) Acceptance critaria are based on the abwe mentioned AFIM/A9E matar ,

*1*CLfL**tL** qQ4 ,

2) Iters to be tested are checked 'X' urder the coltrn ' REQUIRED TEFI' | |
N/A = ICT APPLICAE2

| J- u rJ % iz|rs1e , ||6 n< iv / nt )en-
se ,v -

- xoc acas

/L+s /2 */$$7 )- b
av - f wo:

~7h/swW $.St'~a, & /> //n -in:. wm mnmD = -

y,

.



Mascachusotto Materials Rsecarch, Inc.
.

058-19 2 of 40 Ratsst
January 7, *988

.

FArneR TIFr IESULTS (IE HEIErDi 87-02)

susu IInwrIrzcnTIm: R0s IN / 9 - x 3 /.a5

secsRIAL specIrKarIm: 34 tM G R. 4 . A sm g JZZ' c4. Ass i uo acco

i994 c o.r.o u sammer os noccuon l

I

oeuCat cascarscN twtt)

naquired Accenz o. mRIn rca
w ouxrCnL cnecurrIm enmL oncou, samLts

.12x carton - o.es m4 4 .

12.75x oumim - is.so - s s.so __

x Mangares - i oo m4x. .87

~/a seistdenm -
.41x Silicon - I. o o en e x .

.022W Mosphorus - o, o yo max.

y. Sulfur - o. oso ma x . .010

~/a a:ron -

44 cocTer -

44 Nickel -

~/4 vanadim -

DED ENICAL PK FERTIES

Acomptance Critaria for peutwinical Specificatime EnRL DE!EHANICAL N'"S

~/4 Ultimate Tensile Strength -
'

*/4 0.2% Cffset Yelld Strength -

*/4 rlomation -

*/4 Peduction in area -

y Hardness - asa am suu 227 BHN

NAL Irpact - AsmE Noaaoo A testing cancelled per M. Hazra

g, ~/a Proof Ioad-

% EmpAc7 ff$r Ator REgutgga pog G g . g ins 4''
g. W. p.seouss:

specification. T Q
O1) Acceptance Criteria are based on the alove mentioned AF:M/ASME material

1 '

,

2) Iters to be tested are checked 'X' wder the coltrn 'RD:tJIRID TEST' [ q'm a muca:x
CTED*-

! sa vnaa

| whw />/ti/s 7 h ,2 / m
; emaw acvw

W Y . $ev_Ab 13 .;l4 A9
NN emV. Inn ww

A' (/ YA b/L . A,* rI m - -w a < -



!!accachusstts Materialo Roccarch, Inc. 1*

058-19 3 of 40 |
'

December 30, 1987
CORRECTED REPORT*

FASDER ' LIST 1ESUL2S (IEE M1M7"f'IN 87-02)

sueu IIserrIF2carza: R05 - 2 6 - 0 Nr - % - o. '7 5
N E M *IF3 m !'I W : gg.f 93 Gg, gg j9 3m g, ggy, gg , g p960 60l T/ oN l

Ans acogn0R ranu summig of c .~2.

omnIcxL assums tvet)
maquired XI2P!M2 CRHERIA FGL AcnRL omacnL exusw auxrenL aseosms

.45
1 Carton - o . 3 7 - o. 4 9

1.00
,,,g ,_ ormitan - o. ?3 - # . a o

.92
1 Maupanese - o. 6 5 - t . I o

.19
X Malytdarun - O. t 5 - o. 2 5

.19
1 Silia:n - O. I S - o . 3 5

.010
1 Pros # crus 0.o4 mn X -

.023x sulfur - o.o 4 mn x.

r(A moren -

% omper -

WA Nickel -

Va v.ne.11 -

mmaCnI. mimIns

N Critaria for Medstical er=w-4Neutions ACITRL MGANICAL IG50L'M

x Ultimate Tensile strerg.h - IaS Ks; 150,000 (ps1)

0.2% offset Yeild strength - /0 5 MS i 140,000 (Point Yield)
(psi)x

X Elorgation - I4 '% 17 (%) 4XD
| 58 (%)Reductim in area - d o */. g, g| 1

x aardness - NoNE @* Q 293 BIIN
09 4

44 I w eet - j

N_fa. Frmt roaa-. 9 rv

lesens:
|

1) Acceptance Criteria are based cm the ab:n mentimed AF:M/ASPE satarial
esmeification.

2) Iters to be tasted are checked 'X' under the coltam '70UJIPED DET'
N/A = M7f APPLICABLE

E /\ N

YWM $2-fliff y .tA'''\,f b '-'

HCIA,
PRITARER *

'

$ !.8sar I 4215 E7 VI hk
x< m== .

W b*
M,, - , _AAM' -_

|



Maccachusetto Materials Rascarch, Inc..

058-19 4 of 40
January 5, 1908

.

TAFDER TEEFT 3estnits (1&E REJETIN 87-02)

sueu samfirasztus R8S -2N-4 OC -X - 0 75
main. mE1rscnuns .SA - /9 4 G R .2 N , 4.$ME .LZE cl, /

/ 977 ED. TBfd $ 78 ADA

aumrou, conosman tutt)

asquires xx2rrms otrsEmm na
not auxrmL cxpeoszTrca umat, oaMICAt, wsres

Y carten - O, 4 0 M /A/ .47

N/A cranian -
t

Manganese -

Malytx5eman -

P Silicon -

y phosporus - O. O 4 O Af A r .009

x sultur - 0. 0 50 MA X .010

N/A a:ron -

f Ceorer -
I

Nickal -

h vanaiian -
-

lek 3pMImL PIOFERTIES

N Critaria fcir Mechanieml WHrmtirms umRL IEEEWICM. IESOUTS

#/A Ultimate 'Densile Strength -

//g._ o.2% offset nild Strength -

33f,, riengation -

N/A ase xtion in area -
272 DHNX nareness - 248-352 a ys/

N/A im met -
58,450 Lb.68,45028,X vioof toed -

_ M__t
1) Acceptance Critaria are based cm the above sentiened ASD4/ASPE material W , g.

/!g.specification.
9 'T

*

2) stars to be testad are checked 'X' unSer the colwn 'IEU. TIRED 12|ST'
N/A = ICT APPL 1 CAB 2 |

u,,VINIR a.J
4E ---

Pmm - acus
,

D| '
'

k J2=/$'f!
mv1m a

m .
A AfL . W A

| , w ,i - -- --

|
t



11acotchunotte Materials Rascarch, Inc.*

Q58-19 5 of 40
December 30, 1987

.

mmum nst maurs (Ia murrIN s?-c2)

susu IrmerIrscarIrm: RG4 3 8 C D G - X - o.875
**3 RIAL M' Sn 193 Gt. S ') h sm E .112' C L A 55 I IM SO let TooN

novo neatuen rhea sut summtR of a n.

OGNIcnL EDOMITEN tutt)

Required ACCIPDMC2 OMERIA POR
Test ceMImL assarrztm wrunt oecent nesus

_,,,g ,
cartre - c. 3 7 - o. 4 9 .42

1.04x cranian - o. ? S - s . ao
*99

x Manganese - o. G S - f . # o
.20

1 lel>+rhrum o.t 5 - o. R S
.29

,_,g _ silicxm - o. I5 - o. 3 g

.015,_,3,,,, Phosphcrus - Q . o 4 m A E .

.031X Sulfur - 0.o 4 mn.

N/A meron -

cceper -

Nickel -

v vandias -

senwc3L PKPERTIES

% critaria for Made.ieal * -4*i% rrtat. >eowncAL sustras

X Ultimate Tensile Strungth - #a5 Ks; 132,000 (ps1)

111,000 (Point Yield)x o.24 of feet veild strength - t o 5 ns ; (ps1)
20 (%) 4XD1 nernatien - 4 %

1 m in area - So *7e 56 (%)
272 BHNK sardness - NoNL

N/A Ig act -

"In proof in.d-

newes,

1) Acceptana Critaria are based cm the alzmr varttioned AT:M/ASPE material W . g.
v i+4 ~ tion. g.

9 T *

2) Itwa to be testad are chechad 'X'imder the calen 'EESTDGD 23T'
i iN/A * ICT APfi.ICAB:2 ',

asu vuotm * 4 .....-<},

M.AbMb '1/ir[4 '

: te v
Pam : 8-

f. $ b Ab 0..
< avm ' Y 4243'S7

>

m x
bA. MA .AW4*

y ' TLNAL A.u.rsalG
~ Ar r,v.'ID BY ~'



Maccachusetts Motorialc R:ssarch, Inc,*

058-19 6 of 40
December 30, 1987

.

rena are ma n a u n > = s7-c2)

sne u zuurIrz m ms R8 s -34'- J 4/ - X - 0 8 75 |

mmm. sncirIoezas Sa ..J94 & R 2H , ASMr 2 cl./ |

/ 9 77 ED. No ADO.

oscat, casosrrza tutu

n.qutw xxmmz caram um
w cmeCAt. coecsrrra Mmmt, om:rCAr, usaurs

x caxten - o. 4 o M w .46

#/4 cirania -

N/A naruinnene -

g m1ytxsanum -

_yjg Stumn -
005x no ;tunus - c. 040 M Ax

x Sulfur - o 050*Me .013 '

w/e ieren -

N/A Cwyer -

N/4 Nickel - ,

ggii va .miitra -

MumMICAt, Pf0PERrIES

w critaria for Machardeal Specificatitzum MmRL MDENICAL RESuu!S

4'/A Ultimate Tensile Strergth -

M/4 0.2% offset Ysild Strength -

W/A E1ormaticn -

#/4 Reduct.icn in area -
272 BHNX Ra.' tass - 2 4 8 ro 35.2 BNA!

W/A 1mect - .

M Proof Iced -

==Ms s Na
li accepta:= criteria ar. 5 so m ts. ahm mentim.a Am/me tersal

-

Qspecification. 9
.

2) Itans to be tested are checked 'x' under tre colsum ' arc 7IRrb mrr' ( l

N/A = Ntfr APFI.ICAB:2 g
vinrm t ECTED'csu

/2.//r/f 7 /[6_ ,, s. k rit-
HCIANFRDARER

/frn 5_Y /2'16*V7

fAYJ*!b|^A An x*y
- r L w . x i.a r. m Ann sY /gas



Maccachusette Materialo Reccarch, Inc.-

058-19 7 of 40
D ctmbor 30, 1987

.

Farnam Test zeaus (Ist an.tzrIN 87-02)

smeta metrIrrrmTIcm: Ras WS - G M5 6 c # - X - /.o

DRMGhh MS SR 193 GR. 69 M &m E .IZC CLAS3 /
8999 GeoTooM YHau samtngR 98 noctuaA

CHDecAL CDemITts tutt)

maquim d XI2PImaz cmImun rat
w czoacu. crwesmm Mmar omacu, estus

.46
,g.,,, carton - O. 3 8 - o . 4 8

1.09x chrmim - c. So - f. / o _

.87x Manganese - c. 7 5 - /. o o

.17x telytdanum - O. /S - O. 2 5

.25x silicon - O. ao - o s s

_ )L., Phos;terus - O. 04 M4Y .009

X sulfur - C . O y #1 A v .013

N/A seren -

c mrer -__._

Nickel - .

v vanaiim -

MI2RNICAL PKHRTIES

A=tance critaria for Mutardeal *=-4 fir =tions M m mL MCHMiTC RESOLTS

139,000 (psi)
1 Ultimate Tensile strength - ias x4;

124,000 (Point Y
x o.2s offset Yaild strength - t o 5 x4;

20 (%) 4XDx riornatim - # 6 *7
75 (%)

y retxtion in area - So */.
289 BHNx Hardness - NoNE.

$ Impact -

1 Proof load- _

RONUES: $&p1) Acceptance critaria ar= based on the abm mentimed AF:M/AsM: material g.
specificatim. g .

2) Iters to be testad are checked 'X' under the coltam 'REUJDED '3ST' | j
'

N/A = ICT APPLICABIZ f

CTE.SE jma f
hvia _'[b W g ,C,og

r
F u

Y .2 13 A 9) fan-- f

- .

8 /s - *nf4bY
~,

Tp Amo.m ar /rna xus a-



iterachucatto Materialc Rsecarch, Inc.
* 058-19 C of 40

January 7, 1988

.

rArnem tusT prm" (Im suuzrIN 87-02)

smsu 2ImNrIFIcxrIm: #85-4N.g6S'-g-/,C
M:ERIAL SREIr2mrIm S4 -/9# e,# 2// , AsMr .22T czASS -/

/9 80 ED , No A DD

omacu, cxzeasma twtu

nsquired XI2PME2 CRIMGA FCR
wat onceu, casosmm XmmI, omamI, sesours

_X._ carton - O. 4 0 y jy .41

,y/4 chmnitan -
'

Manganese -

selytxsernan -

h silicxm -

x nearterus - 0 040 max < 002

.018X sulfur - O. O go ygy
,

.

_#_,g(y moren -

I cooper - ___

Nickel -
'

Vanaditas -

- cu.m m.

N Critaria for Weal ar=r-iff raticris XmRL MGANICAI, PESou!S

M/A Ultimate Tensile Strength -
,

_N,/G_ O.2L Offset Yelld Strength -

d/'/A,,, Elcrqatim -

A'/A Reduction in area -
26s sunj( Rardness - 2 4 8 - 3 S 2. 6 na

#Zd Im met -
*

X rrmf Ioss- /06,000 L 8
* Unable to proof load nut due to limitationsm,
of equipment

1) Ameptance criteria are based m the abcw sentimes Asm/m seterial W-
specificatim.

9 g'f *

2) Itans to be tested are encked 'x' under the m1 tem 'P10JIRrn trsT' .

,
'

N/A = ICT ArPLICMC2
j

i, NTE.csu voet*
,-

WM 14s(s y 'i' 'n u ,!n ,

U
_/ J2 -15-974, -

} &_8/)n,a _hn , _ . e -
MS



Macsachuestto Materiale R3ecarch, Inc,*

058-19 9 of 40
Dscsmbsr 30, 1987

.

rAsne:R n:ST IWSLRAS (I2 NElfrIN 87-02)

RGS - dig - OM i 4 - X - /. 25susu IInwrIFICATItsi:

)RMGAL SPECIFIENTICMt SM* s 93 GR.07 M s m dE .2ZE C& ass i 1974 6 di7 son
MNO surnm e R 9a accenon

cusECE CDeostrICN twtt)

ascpaired xx2rous carman Pcm
ht WMIOL CDSGTTICES Ac!tAL OEDUOLL IESutas

x carton - O. sa - c. 48 .44
1.00x orcnita - o. So - I. p o

.89__y Manganese - o. 7 s - I.oo

.17x telytx!arua - o. / S" - c. 2.5

x silicon - o. ao - o. 35 .23

x Ptosphorus - c.oM mn x . .005

X sulfur - O. 0 4 max . .025

~/4 acron -

Y Cooper -

Y Nickel -

% vanaditn -

DEGMCICAL PRFERTIES

Aacweance criteria for mchanical ene-tians senmL pamurCn assa:as

__x_ Ultimate Tensile strength - ia5 xs; 143,000 (psi)

M 0.2% offset Yeild Strength - A O 5 M Si 128,000 (psi)

x Elongssion . i& % 18.5 (%) (4XD)

__x _, Peduction in area - So*/o 58 (%)

x nardness - nout 298 BIIN

X Immet - AsmE us.asco (full size 56.0 (ft/lbs), 33 (MILS)*

specimens)g ,

lusamst * Average of 3 tests
W. &*

1) Acceptance Critaria are based on the atove centioned AF:M/ASME material 0)* p
Qspecification. 9 9 .

I I2) Iters to to tested are checked 'X' under the coltrn 'REUJIRID 33T' '
N/A = IUr APPLICABIE

kCTEO'g vdm
R ^a4& tah le ? . A A u ~' n

* CIAN\ '

PREPARERV

$$ f. &1f IA*tb 89 . U} W
*& ,d. /L. ?m/wo:rv W S,$ '~

ravInn

m m== .y,wn , - -



Maccachusotts Materialo R3snarch, Inc.
,

058-19 10 of 40 8pv f
Jcnuary 7, 1988

.

FASDeR 'l3ST A" (I2 EMIErIN 87-02)

SM@iZ IIENrJJrpa7CN: R.6 5 - J M - M f - Y * 1. 3 #

Im33 RIAL SPECIFICNrIcM 34 * / T'i GrR. 9 A 4 m E "ZZC CLASS f 1914 684T/oM

uo A oo tup A

ouncAL cxasostrIcm twen)

asquired Acx2 MMC 2 OtrEUA Pc3
'rmet auxImL crssosrrIcM XERL OOGmL IEs0Urs

y carton - o.s a - o. 44 .43

1.03
x chrmim - o. go - s . s o

.72x Manganese - o.ris i.o o

.15
_,,:g_, m1ybdenm - o .is - o .a s-

x Silicon - o. ao - c.s,s- .22
<.005_g.,_ Ptos# crus - o. o y ma x .

x sulfur - o. o v mA w . .036

-k Peron -

~k cooper -

% Nickel -

'fn Var.ailtn -

peODMIGL PKPERrIES

Acxwtance Critaria for Mmchanical WIf f raticms XmRL IEDDNICAL IWSt1U!S

als Ultimate Tensile Strength -

'fg 0.2% offset Yeild Strenr.h -

"/g Elongatico -

% Peduction in area -

t Hardness - a 48 - 3 3 a. cau 298 BHN

x Irpact - uo asoo (3/4 size 12.0 fft/lbs), 9 (MILS) * *
specimens) ,

1 Pnef Ioad - l 'J S, c oo A G F

* Unable to proof load due to limitations of
"' testing machine (120,000 Lbs.) ** Average of 3 tests
1) Acceptance Critaria are based on the ah'e menticoed AFD4/ADE material , g,

U * E.specification.

2) Iterns to be tested are checked 'X' under the coltrn 'IEUJIRID 'IEST' O
N/A = PUF APPLICAB 2

,,

bIh21ff ) '/4 * /_ A _ r7,

FRFPARIR-
" CIAW

d /. A ..A d a..a 49
avma x

,
9 twld% M A An -rm - - mm.= n



Mzscachucotta Materials Rasearch, Inc.*

058-19 11 of 40-

January 7, 1988 ,

1
.

FNmER TEST MRILTS (Is NRJ3TDI 87-02)

amou start 1rarstass ABS - C 8 - h1 S / 9 - X ~ 0 6 2 5
wannzar, armtrraram: 54-/9.5 &#. B f , ASNr lzI c4. /-

'

/ 9 77 ED. TNX'u S78 App.

a m urent,cxneaszrztm tutt)

Wmt xx2rtNcz aussmIn sca
test capacht, cneosrrzcze emnt, casacar, perr==

X cartca - O. 0 8 MAX .066

18.53Y chmahs - /S.00 -2 0,00
,

.81X Hangenene - 2.00 max
WA m1> -

.65X silic a - /.00 mag -

030X N os#czus - 0, 0 45 MAy

X situr - O. 0 3 0 M A x .015

WA mnm -
'

N/A crepar ,
8.79y Nickel . $ , 00 - /J, o o

N/A vanaditan -

naswerent, mzarras

% critaria er nachanimi e n% actual e ammuits

Y Ultimmte swnaile strength - 75 ggf 90,500 (osi)

,_1. o.2% offeet Yella strength - 8O /(3 / 48,200 (psi)
'

1 r.imgatim .) # 8o p, 61.5 (%) (4XD)

y e in area - 50 Sb 73 (%)
185 BHN

P sar*mes - ff 3 ggg yy

.fA zn=t-
:

newus:
*

1) Acceptance Critaria are based a t}e above mentioned AS1M/A9E poterial @, *9,

speificatim. g
9 4i

2) Itmas to be tasted are checked 'us' urder the celten 'momen terr' |
N/A = M7F APPLIC2BIZ

* %j ]' 6Tr.9*pam / / css
\ } <. N 7 h 2'ta I z//c/3J Ifb n a1 n TV

-

- -
,

b Y? U'/G -8 7 _1|A
-

j$1*/4|W
-

YYL
q : w e n m. w /$ || & ..,ax mwa n -

(



Mancachucatts Materiala Reccarch, Inc.
.

058-19 12 of 40
January 7, 1988

.

FNTDER ' LIST 3ESULTS (IEE Buu2 TIN 87-02)

ENW!JE IIENTIF3DeTW: RSS - GN /"M SO X - c. 4 a f

IWCERIAL SPEIF10trIDI: S M * 19 4 GM. 8 #94mLIIIC CL444 / #T40 fesTe4 N
nuo noonan wea summ st, or s a.

OEDGOLL GBREITE3t (wtt)

maquired XI2PIM2 Otr53tIk FGL
not aumcAL cIns<srrIm ummL oeacAL pam==

.03g carten - 0, 08 ,44 A y
18.80X oeunia - )9,00.g0,90

.84
Y Manganese - 2. OO A4 4,r

#/4 lelytdene -

.61# silicxn - /,Oo pgy

.025X w- 0,04Sanx

1 sulfur - O. 0 50 #Ay .011

## mron -

## cmper -

/ Nickel - 8,00 * /O.50 9.53

v/A vanadim -

DEnlANICAL PfWDETIES

N Critaria for Mechanim1 specificatione XmRL DEDIANICAL REST.TS

& Ultinata Tensile Strength -

W# 0.2% offset Yelld Str.ength -

v/A tiengaticn -

N/A aeduction in area -
147 BHNY Rardness - fy . goo gg

#/A Impact -
18,080 Lbs.X Proof toed- /g, Ogo ggp

IEDNUS:
N'

1) 7cceptance critaria are based cm the ateve sentioned AS"Ji/ASPE matari.d
specification. Ot f *

2) Itens to be testad are checked 'X' under the colwn 'E'DED IIST' I
N/A * ICT APPLICAB2

** ** ) CCTED'

/km Eh /2-/ 7'97 in em ,

PRDARDL CIAN N

% ui2Jr1ft9 o

RevInw w o:

)* k,
% rn

*u-) )MN M/ 1

umwa
|

- ;
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~

FASDE|R TEST Prmf M (IMt EERTIN 87-02)

sweut IterIrzarIcm: AGS 7G OLO - X - o. as
m:xRIAL spu:Irzorrza: .5M Jo7 GR. A osmE 1n: esass i stao so , re e rJ

nuo nacenos rutu summu or n1

CMDGCAL ONWITE38 fwtt)

smpaired ma:enutz CnziEstra rat
ns auxrCat. amourtrcs actukt, ceamL muun

.25v carbon - NouE.

A cranitan -
+73y Manganese - NouE.

u/m telybderssa -

.090,_g__ Silicon - Nong

.021X Phosphorus - O.o (. m A K .

x sulfur - o./5 ma x. .013
.

~/a noron -

*4'n cboper -
.

i Nickel -

,_%_, vanaditsu -

PetENGCAL PER3trIES

Acx=*anos critaria for nschenleal Wn% rruhL MEEhMICAL MSOLTS

4 a nsile Strength - / 8)dd /,gg 2,460 Lb.

1 0.2% offset Yelld Strength -

MA Elongatim -

a/e noeuction in area -
217 BHN1 Hardness - 1 AI 241 GHN

'*/a tapact -

M Proof Imad-

mmes:

$ . g* p1) Acceptance Critaria are based on the attu mantimm3 AF:M/ASM: matarial
syneificatim. g.

'

2) Iters to be testad are checked 'X' under the colum 'PEQUIFED TIET' 9 'T

N/A = M77 AITLIt:AEL2 j
'

A L ?gi.w..M8
-

-

mo -
c >-m iDu am, n. ,

PRITARDL 1 *CIAN '

me:nza
-

-

/&} hN / 2|3t |2 ')
x

'M'M
Y & A- )h. AMb'' GN
ru:. m.ar mio.m a



Macscchuc@tts M2toricle Rascarch, Inc.
. 058-19 14 of 40

January 5, 1988

.

TiSINtR 11ST RESULTS (IEE IAE.2ETIN 87-02)

SNeu IInHFITICATIWs RBS * 1N ' AmlOF A X Q. 3 6

MMERIAL SRCIFDMIN: SMa 307 G tt . G M o m e. 2ZZ' C A M 5 S a. 19 'I'i Ea t Ts o rJ

summez on 98 noc cuon

ameCM, casosrrIm twtu

mequir=1 xImrmcz carman rcm
wet ceaCnL casarrIm ennt. omacu, Resours

.09y carton - noue.

1 c.rmim -

.52x Manganese n o u g_

_a*/.d_ telitdena -
<.01

__x Silicon - noue_
.007x stosporus - c. / 2 m/9 x .
.011

i Sulfur - c ./ 5 /na x .

& acron -

M_ cooper -

Y4 Nickel -

14 vanadi m -

MGNGCM, PRFER/OS

W Chteria for Mechanical 53rw-4fiostions _AC'NRL MGNTICAL RESOLTS

*</m Ultimte Tensile Strength -

w/4 0.2% offset Yelld Strength -

w/a Elongation -

"/A Reduction in area -
189 BHNX Hardness - j a, . as a G un

WA 1rpact -

2,850 Lb.X Proof road- aBSc g as.

" " "8' W.R
1) Acceptance Criteria are based cm the abcme untioned AS:M/ASME material h' O

O *

specification. 9 f
'

2) Iters to be tested are checked 'X' urder the coltrn 'RIEUIRID IEST'
N/A = }CF APPLICABLE N,

! TE7
| GSU VENOR ,

I
y 11 lis,/s y W7w y h

. CIAN
| PRII ARIR ~ 4

f. $ ^ A /2144i
< Rs.vmn c,vm

dvI A * M L s

i rmu. -- uw.m nr -6

i



hM2sccchusotto M2ttricle R30scrch, Inc.
.

058-19 15 o f 4 0
January 5, 1908

.

rAFDER TMF IGIIUS (IEE RELETIN 87-02)

sueu InertzrnrIm RGS - 8 0 - # 95 - X - f.o
ncxRIAL sncIrxxrzois Sn 325 T 'r't*C I AsmL .1xC cs.A SS I I9')4 C or rro tJ

MND ADDENDA 7Witu summCR op 94

conor cassosrrION twth

asquired Acarmntz armuA Fat ;

test auxImL casosTrIm AcrimL coacAL sustus

.42 '-
X carton - o, a ? min .

i

|^(a Ouw.ie -
:

X Manganese - O.4 7 m m . .77

i telybdens -

4A Silicon -

.005
__x_., stosTrorus - o. o ya mn x .

.016
._g_, sulfur - c. o s a max ,

<.001x aeren - N ou E.

& cooper -

4A Nickel -

~/A vanadim - ,

MGNamL PKPERrIIS

Am otance critaria for mechanical specific =ticos acnat, semmIcAL susut.ts

112,000 (psi)._g_ Ultimate Tensile stremth - 72,7oo e.0,

M'n 0.2% offset Yelld strength - 79.000 (osi)

23 (%) (4XD)% Elongaticn -

67 (%)~/4 Reduction in area -
262 BHN

1 Hardness .2*f 8 - J 3 ; GNN

N/A 1rpact -

*/a Proof toad-

1e30J5S:

N' k1) Acceptance Criteria are based en the ato,3 menticned AS"m/AsE material h, Qspecification.
q 4 .

2) Items to la tested are checked 'X' urder the coltrn 'PICUIRID IIET'
N/A = t m APPLICABIZ . , , , , ,

#CTED'csu en*

ks+ ku o zla./g y

c A _5% D A a.c W A.
,

kst . . .Jegh nm$n -- unno a.-



- _ _ _ _ _ _ _ _ _ _

M0cotchuC3tto M2toriale Rseserch, Inc.
.

058-19 15 of 40 Rstost
January 7, 1988

.

FAS' DER 'DET RESOLTS (I&E mf 23"rIN 87-02)

smou InerrIrzorros: R S S - 8 G - # 95 'r' - t , o

MMRIAL SPEC 2F3DrIGli SMa 325 T Yt*f I d4M 6 .2E CLM &S | (114 60s rtoM
nuo neatueA YHitU summer of 94

assacmL casostrzmi twen) |
1

maguired actz m ntz cR m azA x m
w auxrmt. coeCarram acnmL omacAL - |

|

.42X carton - o. 2 9 mm .

i cumim -
.58x Manganese - o.4 7 m m .

_ fa_, m13 xsens -ta

% sil. icon -
<.005

X Pres # crus - O. o V8 mA X .
.020

1 sulfur - o.os a max .
<.005x mron - nont.

_da_ owraz -

4A Nickel -

~/4 vanadim -
.

DemuccmL rwsnerzas

W Critaria for Medanical specificatims X NmL PEDmHICAL 3ESCLTS

116,000 (psi).
_,_g_ Ultimate Tensile strength - 72,?oo to ,

87,000 (psi)
4 0.2% offset Yella strength -

22 (%) 4XD,6 nmg. tim _

65 (%)% pedxtim in area -

269 BHN
_,,1_ Eardness - 24 8 - J 3 J GHN

.da. w cs - _

| */a erwr Io.d-
|

| 3EpeJ55:

N'1) Acceptance Critaria are based on the alzwe nuntimed AS'm/ASPE material
spcificatim.

S '

s
'

2) Iters to be testad are checked 'X' urder the coltam 'PEQUIRED "JET' j

N/A = ICT APPLICARIZ

( ( V, N Y (b R o-@SE
Wu o 2 tan,

PRI7ARIR 41CU.N 9

Y f. Asm A h !214 42 kJ h
e avIns:a wo:

AMA'W s
&* - 4n /) bQ'

. rat, um mm.m nr.

_ . ._



Mnecachucatts Mntsrialc Rscscrch, Inc.
.

058-19 16 of 40
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.

FAFDER 1TST IUSUL1S (IEE BulErIN 87-02)

sneu 1merr1rnsIms RBS - BN THL' Y ' l.o
mm1n senc1riatr1ms SR 19st GR.2H n smE .1xt cLA ss I 19 % Eco rso N

A rtt) A00tn0A THju Summ dR. ".d '18

cetICE C350Brrim tutt)

amquired KI2P DNCE QU M 1A FGt
Test GEMICN., 03e0ErITIGI m E OeUCElusm3s

.45% carton - c. 't o mm.

*1's otr m i m -

44 Manganese -

"'/A telytxiena -

*/4 Silicon -

<.005X Phosphorus - c. o 4o m A x .

.034,,,)L, sulfur - o. oSo mn x.

*/4 mren -

,, 'fL coopr -

"/4 Nickel -

Y Vanalitzn -

MI]DMICE PRCHRrI25

Acomotance critaria for Weal specifications ErtmL McWTICE lesutTS

d/A Ultimate Tensile Strength -

Y 0.2% offset Yeild Strength -

M Elongation -

#fa Peduction in area -

/ Hardness - 2'd 6 * 3 52 O HeJ 258 BHN

*'In :rpact -
*

% Proof load - 106,000 LOf

* unable to proof load due to limitations 4,
, of equipment.

Q1) Acceptance criteria are bases en the a u tioned As=vAsMc material 9 4
-

specification.
\2) Itens to te tested are checked 'X' urder the colurn 'FEtJII@ TYST'

N/A = ICT APPLICAB:.E #
ECT

csu A m on

{ 2.|| 6|g 7 s. * * &
P7 D ARIR v CW

$. / 9 . A f t).46 2 71
imma W G:

W" |

w ,a _k /)6L ,ft!<* ^
~_n .



Macscchusstto M2terials Roccarch, Inc.
' '

058-19 17 of 40 gfy, /
'

Decembor 30, 1987 -----

rnenest arr pawn = n ut ww2 n zz e x 2)
.

susu Innerr2 cat 2cm: A65- S 6 - 4 0 ,y - e . 3 7 f

* * * ' ' " " * ' ' " ' ASTM A 3o7 G R A , o38 2

ceuent, cuecuzum twtu

mapired xx2rnetz atzstIn Rm
m auxrcnt, ccsecsmcm umt, omacz i====

X carton - NoNE .19
NA cranium -

y n.ng.n a . N a N C .51
NA selytdema -

X s111cen N*"E .023

Y W rus- d.0 G 61A" .009

x Sulfur - O. / 5 A1 A r .021

NA acron -

#A m per -
#A mt .

Af A vanaditan -

numscrcar, mycerIn

accetance criteria fbr Itchanical W fir =t.ime N M3IhNTcht, NEELTS

X n aalle strength - gf g ggg 7,300 Lb.

aA ' o.2s oftsee v.11d strength -

aA riengation -

o n acsim in me -

x sardness - / 2 /- 2 4 / 8 Na 226 BHN

aA Irpact -

#4 Pnof Iced-

W S. 9
8E M 8'

u acceptanci. critari. = b d en the em. aantion.d ar:wase =t.rtal 4'
y r< m. 9 o'1

\M2) Itans to be tasted are checked 'X' under th. colwn '7E01DED *! Err'
iux . >or muc=2

#
(3J YDCtR

j$is, f f /2-27. $ 7 | N /*' ' tN,

F1tDA1GR s * CIAN

%,y I t|z.1/ h 7 AdL [V
- - , ,

)hn /) hA' v|V -
im & . Uy

,n w um=n
,

1

l
I

.
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.

Farnem tusT 7est!L15 (In REIETIN 87-02)

SNeu IIENT23DfIOli R O S 9N' X * X - o. 3 ?S
7edIRIAL SPECIF3 DEEN # 4 Tfh M * / 9 af GA. 2# / 9 ? 8)

OnsacAL cDemITEM futt)

maquir=1 x22rnecz atratIn Mm
w empaat, ameosITIts ummt, oaxrcar, issem

'A2X Cartxa - O. 4 O M/H
W/A ouanium -

#/A Manganese -

#/A le1 tx5erun -3

N/A silicon -

X Phosp orus - 6. O 4 O A14 y .019

Y sulfur - O. O SO M M A .022

N/A heron -

W/A cooper -

U/A Nickel -

N/A vanniim -

.

DEDDMICAL PK55tTIES

Acompta,um Criteria for Machanical Ppecific stims MmmL leIDIANICAL 7EStE.15

g Ultinata Tensile Strength - ,

.

#/A 0.2% offset Yelid strength -

W/n E1cenatim -

N/A neertion in area -
217 DM2 aardn.es - 2 48 - 3 52 g yy

.6/A._ Invaet - -

1/A, Proof load-

3EDW 53:
N * k*

1) Acreptance critaria are based en the ab:No mentioned Arm /A9E setarial (/y p
Qspecification. 9 9 .

2) Ites to be testad are checked 'X' under the colum 'IEUJDtID *tESI' l

N/A = M7T APPLICAB:2

FCTEO'verragg ,

R Ar$NM i21%/S1 f6. , .y \%, .:
wmn : neux-

'
/%n, /2-/6 ~61

m-A w o:

/) %. fV!th
*

W*4 i
e -m--, rm -



Mascachucetts Materials Rscoarch, Inc.*

058-19 19 of 40 mj
December 30, 1987

.

Paraca usT mstus (im numrzN SM2) .

sneut Imactrantras R 6 S - |06 PS - X - O. 5
mesmAL sucIrmarra: 19sren M so7 7YrC e i9So

i

l

oeumL azooszTum tutt)

anguirst xx3rsetz artutIn ytet
w amatmL caecumts acamL omamL muutas

x carton - emvf .17

i canaisse -

1 Manganese - r/orJf .56

fld_ 21)tdarna -

1 Silicon - NoNE. .11
.012x, PW - C. o 6 ma X ,

x Sulfur - o. / 5 mn x . .015

a.fg_ maren -

~1a. c wear -

_ ~la_ wickal -

i vanaaits. -,

.

MGMCmL PRFetITE

wm Critaria for Mechanieml W fir =tisms X.7tmL NC2L 155t135
_

A Tunsile Strength - 8SCO td( l 3 . 2 7 5 Lb .
*

4A 0.2% offeet Yelld Strength -

% r.imgation -

% n.d xtion in ar.a -

X Hardness - * A8 .2*i ages 223 BHN
,

~/4 w-
M4 Proof Ioad-

leases W.
in ace.ptanos critaria ar. b a m th. tov. mention.a AravAsMc =tarial -

specification. 9 Q ,

|
2) Itens to be tasted are chechas 'x' urder the coltam 'mo.rInn terr' { l'

k"
N/A = ICrt APPLICMZZ

CTEO'
A n & a .ri-gr 'hvoca|%, ,|

ma
'

:. p
PitIFAMR ' i.m,TCIAN

pf)J"W lY3 I ,L) W 04W
r avIn:R - wr

Y <s ) /$m W A'
% ~~ u-=a
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'

' ' FMDER TIET RESUL35 (16E fairJerIN 87-02)

Emet 2 IIENTIFIDGIGil RS.5* ION.P-g -O.E
i

NdEIGAL SIEIF3DEIGli A 4 7/r) /9a/ 9 4 GR.2H /94I

OEDUCAL cDWOBITIGI fwtt)

smquired xIsrom:z atzisxIA Mut
net omacmL casamcs Mrtan ocacAL msaurs

X cazten - O.40 ,M/W .42

#/A outaita -

v/A nangan..e -

_Fjf mlytdarna -

N/A Silicon -

0.040 MAX .012x neagazus -

X Sulfur - O. O S o <HA,r .011

v/A seron -

WAC Ctcper -

M Hickal -

v/4 vanniitn -
.

MumMICAL PREStTHE

%w critaria for Weal ar=r-Mr= tim _s MftRL ME3mNIOL NE500f5

v/4 Ultimata Tensile Strength -

#A8 0.2% offset Yelld Strargth -

#/A tiengatim -

#At w rtien in area -

X Enzdness - 2 48 -jf2 $NW 306 BHN

Edt. Insmet -

_g&_ eruef to.d-

W E.
3,

*

1) Accepta.*x:e Criteria arv based m the ateve auntimed ASDt/ASPE setarial 9 4
specification, j j (

b
2) Iters to to tastad are ctancked 'I' unSar the colten 'REUTIRED usT'

N/A = M7f APPLICAICZ
TE

""e /p
M i>lt6la 7 ill, . ,s . (..y

. - ,

rama - .

4, 244U |2 H-e7
. w o:

GL 2./

]Iswb'WReena

w A4h s An-
.ws nm. .m m w.e a -



M sscchucStto Matcriclo Rsccarch, Inc.*

058-19 21 of 40
Jcnuary 5, 1988

t

|*

*

FNTDER TEST 3GSULTS (12 RIlETIN 87-02)

susu IIntrInexrIm: R 6 S - 'l6 G I 3 - X - O. 6 o
nusRIn specIrzorrm Ms7m A 3a5 7 y e c. I st4o i

<

,

i

cenen ameosrrIm tvet)

moquired AamrInstz ouman pcm
test a uxtC E ass a rri s acismL omeen lesuurs

.42X carhe - o. 2 7 m,u .

'/n ceceita -

.79_,X_. Manganuse - o. Y ? m,eJ .

~/A 2 1ybdentn -

*/a silicon -

.004x Phos;terus - o. c 46 me x .

.011y sulfur - o. o s a ma x .
<.001x acron - uo u g.

~/4 cooper -

1 Nickel -

1 vanaditn -

MGNGCM, PIGt3tTIES

N Critaria for Muchanical Specif1mticms Ac!tRL MK3mNICAL IESOUTS

X Ultimate Tensile strength - 17, o so 4.G . 21,050 Lb.

*/A 0.2% offset Yelid stre. W -

44 Elongation -

4A Beduction in aret -
28ir BHN

1 Hardness - a48 3 31 Gun

vn Im aet - ..

*/4 Pnof Ioad- _,,,

"' W.
11 keeptance critaria are based en the ahm inantimed AFD4/A2C material 0 ,

specification, q 1

2) Itens to be tested are checked 'X' under the coltrn '35UJDE "2ST'
N/A = N7r APPLICAEE p

n - ,,,
M s rf m u artig,j , , 4fu, p w

ee :r_i n, AP a.u.e9 _
L/W2)!YM Ydx A //Q'am v ,-m unna - ,
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FNmeR TEST FPmM (IEE IKRIETIN $7-02)

sueu InstrIrrarIm: R SS - itN - JS - X - o. E
secImIAL sprIrzarIm ns tm M 194 GM. .tH /94o

anurcAL casosms tutt)

maqpired acarzhMC2 CRI1ERIA FGt
seat auxrmL cx>easma ,r_itar, oeccar, ===

L carton - o,4 o w /# .45

M4s cunnitsa -

N/A Manganese -

N# selltdena -
4ue siliczm - ,__

# Prosphorus - Os O M O WAX .004

x sulfur - O. OSO MAy .032

Nas acron -

2/A CocW1 -

N/A Mick '. -..

#/A Vanadi m -
.

seCEh>tIChL PRNMPIIS

N Critaria for Martardm3 W fir =ticms eftRL MKEANTChL IEStIE_5

#/A Ultimate Tensile Strergth -
,

#A 0.2% of fset Yaild Streng+.h -

## Elongation -

N/A Fedrtion in area -
i 274 BHN2 .f 8 ,J g ) gggX Hardness -

.sd avaes -

c/A prwt zo 1-

MpW85: da
E* y31) A::ceptance Critaria are based on the above auntioned AS"Jt/ASPE material dy

-t1- . ,o, .

2) Itars to be tested are checked 'X' wder the coltam 'PEUJIRED TILT' h
i

/
N/A = IEX APPLICAB12

ir, a--
! W % I2 114,15 7 '#n un nt. w

FFDARER ' CIAN g
"

/ Zen A*/$ *9 7
avInna wz

g C/t k 0Y././h|' bkg, --o .rp -
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rwDest surr msaurs (1st maumIn n-c2)

sweta IrmerIrramat Ros * /2G - 45 - X C. 75

m e ntIM specIrx xrum n a ren /9 3 2 5 7 Y/Y. I iT4I

amecxt casosrrum tutt)
*

Regaized XI2FmMc2 OLITUtIn 7:st
m cuoccat. %n- ertar. ommeu, main.ts -

,27x cartcm - o. a ? mseJ .

_ya_ cm-
.74t Nangerese - c. 49 mens.

*/a m1ytdarian -

*/a silicon -

.015X mp- - o. o 44 ina x . .

'

X Sulfur - o. Os a ma x . .021 .

[d acron -

4. c=per -

M_ Nickel -

4. van.us -
.

mincen exsetrIns

wan critaria for Wen! W Hr=t.icro E'TTRL mDWTIcn mut15

x citinata swaile strength - /O /00 2gp 47,500 (Lb)
j

da 0.2% offset Yelld Strength -

M4 Elengetica -

M4 hodeticu in area -
298 BHN

X nardness - 2 44 3 3 i GHN

_da. 2 =t-

YM Proof land- [

%.MDN5s 8

1) Acceptarco Critaria are beted on the abcWw surttiened A5'D(/ASM: ustarial Q .

fT ispecificatimb
l )

2) Itse to be testad are chechat 'X' under the coltsin 'mUJDED TIrr' [
N/A = W7r APPLICAE Z ,

TE.
30 vocrm

&'tt# 2.fI & |11 :.*fA
,- - -

& 2'/d '9 7 & YA
maam wx

JWl'* fY *
,m - ,m _ $%'4N .-
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.

rena err enw (Ist irtarIN 87-02)

,te s - / 2 N - G IS - X - o, '75swetz IImprrIrzmIm:

mmIAI SPECIrICNrIm: /T 5 T/f) #9 / T 4 GR. 2 N i T 6 2.

GDEGL (Der 2rITI3t tutt)

maquired xx2rzuz cRImun rot
Test capacmL cosmTIm umar, oencxI, new

.42
X__ Caxton - 0, $ 0 psy

N/) Oumita -

#/4 Manganese - i

N# m 1ybden e -

R Silicon -
<.005X Phosphozus - O. O g 0 ggy

.012X sulfur - O, O 50 MAy

f/g_ acron -

MM Cuoser -

M Nickel -

.d/4 vanadita -

MDmHICAL PfCPERTIES

.gcceptanta Critaria for Machanical WfWiens umRL MIDENICAL REStICIS

NA Ultimate Tensile Strength -

_y/A 0.2% ottset Yeild strength -

.g/L E1ornatim -

## Reduction in area -

X Hartiness - ,2 g 8 3 SJ Bgy 281 BHN
.

WA Inpact -

36,000 Lb.Sg,450 ggpX vzoot Iced-

REMM53: $.(
1) Acceptance Critaria are based m the akove centimed AT:M/ASME' material 9 iQspecificaticn.

1

2) Iters to be tested are checked 'X' under the coltrm 'RIEUIRED 'IIst' k
N/A = for APPLICABIE /

.'
TEO'

\

I
2 vc = ,,)

Mhrk i2||7|8 9 W<J//{
v N\'

PIEPARIR

| / m & /2-/7-97
mos:R g:

;

A AA JJ U*~

it - rm. % m--

|
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rASDER TEST RESUL2S (IEE BOUffIN 87-02)

Re5 - I;L N G Z 5 - >' - c. 95sn e u InnerIrxe n s m

mmIAL SPECIFImTIm /T4 T/U #9 * / T 4 GR. 2 N i982.
1

i
i

ocunL assarrIm twtt)

Requized XI2PINCE GITERIA PGt
B!! QEMDL CDemITIM M3tRL 09GCAI. RESULTS

.42
L carton - O,$ 0 g4jy

#/)F caunha -

#/4 Manganese -

N/A 21ytdarna -

.gfL Silicon -
.014X vuswa- O. O 4 o emx
.013

X sulfur - O. O 5o MMy

& a:ron -

e cmpr-

_g]] Nickel -

.g/g vanadito -

M!OmHICAL PKHRTIES

A'-+m Critaria for Mechanical ar=-4 Hr-atims AcrGAL MGWICAL RESULTS

WA Ultimate Tensile Strength -

_y_/4, 0.2% offset Yelld Strength -

_gda_ El m gati m -

_p_//_ aeduction in area -

X Bardness - .248 -352 BMN 281 BHN

wA 1 m mes -
54,600 Lb.X Prcef Imd - gg gSO ggyp

m MApss:

\1) Acceptance Criteria are based cm the abcne mentioned AS".M/ASME material O
speification. 9 g )

|
2) Iters to be 62sted are checked 'X' urder the coltrn ' REQUIRED TIST'

| N/A = M7f APPLICABIE
.

CTEcso vorm

0 % i2.I'7 |t 9 W ,,,

|Afn.n M
gA W"

-

n A //Q. mawaWis-. nm. -

1
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FAS'DIER '5ST IUSULTS (Ig mr2prIN 87-02)*

3

susu IDENIIFIGTIaN RSS - 13 0 - GIS - X - o. 895
NCERIAL SPrCIFID&Im MSTM M 325 TYrf / /98/

osamt amourrIan twen)

Inquired MI2PIm:z atr5mIA ran
wet auxImL cneasrrra r!tRL osamL sesaurs

X carton - O.2 7 M /M .40

#/4 cumian -

X nangan. - O, 4 7 M /s .72

fg m1 tx5srum -3

M silicon -

016X Ito*#*m* - 0,0$9 MAX
X sulfur - O, O56 44X .016

#/4 acron -

.6//A ccesar -
-

A /A Nicket -/

N/4 vanadiun - _

mrmtrmL parexrIns

Acomptance critaria for Machanical W Matims MITRL MDENIGL RESOUTS

y ulti m te Tensile strength - 55,# 50 4 Bg 115,000 (psi) g,

68,500 (Point x RRx1RRxkRetintxYistidkp/A o.2t ortset n ild strength -
Yield) (psi)

# x2kxi g
N/A Elongatim - 21.5 (%) (4XD)

66 (%) g gg gg paduction in area -

X unrdness - 2+8 - 3 5/ g),ey 272 BHN

y/4 Irpact -

#4 Pncf Iced-

somms: Mnforn ticr nO* va rIn 4 "e ? ><wduM
1) AcetqAance Critaria are based m the akim mtiere$ ASm/ASME mterial W . A'-

specification.
N Q'Y '

2) Iters to to tested are checked 'X' under the colum 'IGEUIRED M'
N/A = M7T APPLICMIZ l

'\ k
p+e mm s

fta /2.//C/p 7 2 k1%ts
v ,emma u i .

& /2 */(e 997 A
avun x ,

Y A/M4*A * 'W,w . rm - Q'n . m-
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FAFDER 1EST REsM35 (163 prirJrrIN 87-02)

.

,9M'Iz ItzwrIFICATICN: R 8S - t 3 6 - G IS - 7 - O. 8 '? 5

mIIRIAL SPECIFICRTIIN: 65Tm M 3 25 T Y rr_ / /981

cuMICAL CoeParITam tutt)

naquir=1 x22Paux carmtIn rest
w ouxIcnL cneastrum ummL oeccmL estnas

x carum - O.2 7 A41M .40

#/4 onunim -

.59X Manganese - O, 4 7 M /g

#/A m1ytdarun -

,p_ld silfcon -

031X "c=#cm - 0,0+2 MAX
.014X sulfar - O, o 56 44y

#/4 noren -

W. 2d W-
-

//4 Nicka1 -

N/A vanadim -

etmHIC3L PEP 5&IES

Amaptance criteria for natanical % % tions xmmt utmwICAL Resa:.n

y ultimate Tensile strength - 65g50 Lgg 132,000 (psi)
J s

(Point Yield) 105,000 (psi)N//) 0.2% offset n ild strength -

19 (%) 4XDN/A riangatim -

62 (%)a pedoeti m in area -
,

9 """X nazeness - 2+8 - 3 5/ 8HA/
x^n 1m aet -'

N/A Proof Ioad -

W. e' 9
man.

D'n Acceptance critaria are ha a m the ad- mentimea Arm /me uterial o9 1
.p.cificatim.

f i

2) Ites to be tested are checked 'X' urder the cohrn 'REGUIRED HET' h
N/A = M7T AFPLICABIE h

MCTE9'
t, csu votca

O Y|S|U hrrt h
mma - .

- - , 'b

M lb_A_!) /2-/4-87 .

| RLvInza G:

M /) bQ, . mm-sw- Fm m -

._. . _ _ _ _
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ras:NER TEST IWSULTS (12 BOUETIN 87-02)

SNe'LE IIENTITOTION: R 6 S - / 3 N * 6.f 5 - g - O. 8 75

MmRIaL 6PECIFIOtrIma t94 Tm t9 * 543 64, C /97dS

ouxIcxL casesrrIm tutti

Re:72ized acx2PmMCE CRITERIA REl acnmL omacaL susuLrs
T*st auxIcRL casostrIce

.16
_X carum - O SS MAX
._N./J. chrmim -

g/A. Manganese -

d 21ybderaan -

#M silim n - _

<.005
M Pfosphorus - O, /J A Ay

.012X sulfur - O. /5 # Ay
'

.gff). Ieron -

WM cmper -

_g4f Nickel -

M varalitn -

MEI2WIIcRL PRCPERTHS

N Critaria for Mechanical Mfir=ticns AcnmL N m

M/4 Ultiste Tensile strength -
.

N/A 0.2t offset valid strength -
I

#4 Elongation -

.g/j, Peduction in area -
207 BHN

x unteness - /43 - 352 ggy

.y/J. Irpact -
66,528 Lbs.

X Proof load- /gg gg/
OR C6 52st6f

W . E, 9
i

I luxuss:
@

1) ace.ptance criteria are based m the ahm mentimed Arm /AsMc materia A o$ ~

spectfscatim.

2) Itans to be tested are checked 'x' under the mitra 'REGUIRD UFI' h,

g
N/A = NCTI APPLICEZ

|
T

i vacon ?asu
1

Ibf2 i 2 ' * /%
PFIFARER 4

- N' 1

kWArn /2 /4 87
j oux1 neveza

' N~ A An ]VAwdl 01%><n m_ .w rm --

,

1

_ - _ . _ . . - _ _ _ - _ _ _ _ -
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FASDEER 12Sr RISUL15 (Ist mrwrIN 87-02)

susu IInwrIrIcArrm: ROs -/ 4G-S G - )( o. 8 75

sa:2 RIAL specIrztzrIm: a,s m7 f9. 3 2 5 7 YrE / / 974 d.

o s acAL assos m s twtu

naquir=5 xt2PU N 2 cu12 min rat
w ouxnt aseosma xmmL osam samurs

_X_ carten - O,2 7 M/s/ .36

& cirmim -

O, 4 7 M M/ .76X mnganese -

/ *l tdan" -_A d . i

#/A silicon -

X Ft.:.p a a - O, O 4g pp .015

# sulfur - O, O 5 g pgg .010

N/A aozen -

lA // Cooper -
~

M Nickal -

p_/_t vanadim -

MI3mMICAL PKPERFIIS

Acxsuptance Crttaria fm Medwtical M fi~tims XmRL MDmHICAL RESULTS

Ultimate Ter.sile Strength R I [ [,,o m PSo480 46/
130,000 (psi)X

c
N/4 0.2% offset Yelld strength - 103,000 (psi) * 283V888 %

c A 9 Z c o /' " 16 (%) (4 XD)i k NN 'tBN/A Mongation -
x gA $#/A aeduction in area - 54 (%)

X nardness - 249- 33/ 8 MA! 298 anu

| N4 Immet -

N/A Proof Ioad-

m aass: *information not required ,

1) Acceptance Critaria are based on the aby<e eti:rvd AFDi/ASME: mater O
specificatim. 9 f *

2) Items to be t+stad are checked 'X' under the colum 'REQJIRID TEST' ,,

N/A = ICr APPLICAB J:
-

CTEO-! csu m ,

0 cl % a.I2-lt4|| 7 'lbiin Y '

h

n 2su n.n.,, Tnw/w8emna - .

mma x

k /b W*W* ru a:, w % '
*

n
,nuc - Arrxmn ur
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FASTNER 1TST RES[R.TS U6E MJPrIN 87-02)

sueu IxmerIrr:ATIms R6 S - t 4N s1s- X - O. S'15
MusRIAL sacIrx:NTIW: AS T/q M*/94 GR. 2 H t 9 K R,

concxL atssosTTIm tvet)

maquLred xx2PaK2 cRrman Post
twt Cmacu. cxwsrrns enar, oeacu, nesaurs

.58X carten - O.$0 M/W
NAF oranim -

N/A Manganese -

NA8 m1ytdentra -

N/A silic x -

.015Y Mosphorus - O, O 4 O M #y

.014# sulfur - O,C50 Mag
.

N/A seren -

,30!L ctoper -

y/A Nickel -

W/n var.adim -
.

FH3IANICAL PfGERTIES

N criteria for Mechanice.1 W Fir *ticms N N CAL RESOUIS

NW Ultimate Tensile Strength -

#/A 9.2% offset Yelld strergth-
,

_fi/g Elongatien -

N/A Reduction in area -

X Hardness - ,2 / $ 3 5.2 8 ffM 311 BHN

N/A Impact -

N/A Pzcof Ioad-

REMMSS:

1) Acceptance Criteria are based cm the alme mentionm3 AS M/ASME matari 9 Q'T
-

specification.
( |

'
|

2) Iterts to be testad are checked 'I' urr$er the mitum 'RDCDIRED TIST' h
N/A = ICr APPLICABI2: ,

CT
voomcsu

/[4 wti h{Iit-in./s 2 ~bIAN*

PPDARER
"

9 O d/4n bb /2-/4 97
Rman wz

M % A. $m * MAN * M
a - rmu. - um=n

,
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FAsna:R TEST 3GSQL1S (IEE BUUETIN 87-02)
'

RGS -/56 GIs - X - O,3 75sNetz IIerrIrIcNrICH:

MMRIAL sMCIFIckrIcN: ASTM M * '1 'f 9 j/T8O

ouxrcAL casosrricN (wtt)

mequired mat 2Panz cRrmux rcm
w orxIcmL casarrIcm ummt. omac:At. susuurs

.43X carten - o. as - o. 4 &

"/n chrmitra -
.88

X Manganese - o. 5 7 men.

% delyrdenun -

% suimn -

.005x Prosphorus - o. o '18 ma x .

__g_ sulfur - O. oS8 ma x . .008

a/a seren -

4- cmper -

_ /d. Nickel -d

% varailtar. -

MGANICAL PRTTRTIES

mance criteria for Me&anical specificatims 7c: tat, mmANIc'tt, vestns_s

X Ultimate Tensile strength - 9,30 0 4,s . 10,850 (Lb)
'

N/A 0.2% offset Yelld Strength -

N/4 Elongation -

% Peduction in area -
302 BHN

1 Hardness - A 5 5 3 2 ; sua

N/a W-
Y Proof Ioad -

i nn=s,
N.

*

1) 7cceptance Criteria are based on the alove centicmed AS'IM/A9E caterial -

Q .,specification. 9

2) Iters to be tested are checked 'X' urder the coltrn ' FEUDED 'IISI' i |h#
N/A = IUr APPLICABIE

voedR (CTEO'csu

F is.It9/g 7 f/)nns f
cLXMa.,c..o :NWA

-
hR* _N.J .,, ,JtJG, -

._
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FAMNER TEST RESUL15 (I&E ButI2rIN 87-02)

susu IrawrIrIcarIm: RGs - ISN - m - X - o.376
seasRIAI, spiE2rIcarIm: M 4 Tro M # 9 '1 G R , RH /98O

cuscat, atzscsrrIm tutt)

naquired act2Prma2 armuA Fat
twt anacm, cxzemrrIm acstat, omacm, nesaurs

.46X carten - O. 4 O M /W

#/A chrania -

#/A Manganese -

#/4 telybdenum -

#/A Silicon -
< 005X Phcsph xus - O. O 40 ### .

x sulfur - O,OSo pag .012 |

,wa acron -

wn ocesar -

N/A Nickel -

v/4 vanadi m -

penuncxL PKE'fRTIES

% critori, for n.cs.nical w stim. acnmL pernurrext, usaurs

N/A Ultimata Tensile Strength -

N/A o.2% offset Yelld strerg.h -

N/A Elengaticn -

v/A aeduction in area -
293 BHNy sardness - .2 f B - 352 6gy

#4e Impact -

N/A Proof Ioad -

3eNES: W. p
h1) Acceptance criteria are base $ cm the atxne nunticred AMM/ASME material g

9 1specification.

2) Itats to be tested are checked 'X' under the co1Tn 'RIUJIRID * TEST' Y [
N/A = M7f APPLICABIZ

ECTE
GSU VDOOR

I 2.|lG|9 7 ?||yi,0 h ,,
PREPARIR (ICIAN"

/ pets h /2=/fo * @ 7 '_Y

@a. /). Am - Mn |'I -
- -- --..o
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FMIDIER 1EST Perm (Ig mr2>*rDi Ir7-02)

swau IMNTIFIOTIGit it64 * i 4 6 * X X * 8 * / . 26
mIERIAI SPECIFICNFIDI: /f 3 T/O #9 694 /T86

antICE atseasmas twtt)

anguired xI2Pzmetz armtIn Pat
we Cmamt, CososrrIm xmt, oence, meurs

47X catten - O. 3/ ro 0. 50

N/A cunnissa -

N/A Manganese -

N/A tel>tdene -

#//l silicon -

x prosprorus - O.0 35 M4x .013

x sultur - O.03S mar .009

N/4 Boron -

N/A Ctoper -

g Nickel -

se vanadi m -
.

SEGANICE PKPERTIES

Acouptana Critaria for Mechanical erar-4 ficatime .icfuhL psGANICAL RESOUTS

203,000 (psi,)X dN/A4 Tensile Strength - /fg,000 ggg

N# o.2% offset Yelid strength - C # / 7c,278P5/ 188,000 (osi)

13 (%) (4XD)#/A Elorgation -

50 (%)## aeductice in area -

)r aardness - 37 ro 4 5 hrc 43.5 Rockwell C

MJA Imact -
#/A Proof Iced-

W.
massi e

Q \
T T '

1) Acceptana criteria are based cm the atove sentimed ASJi/ASME material
Ispecificaticm.

2) Iterm to be testad are checked 'X' under the coltrn ' REQUIRED 'tIET'
N/A = }CT APPLICABIZ TED'

h/2 //c/s 7 ,3, ---
m .2L /lL/ g.jg.gy Q[

avIna:R ovw g
tw Al&~ A A - .. W IWW
pn6 - rm - - m xs m r
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FAFDER TEST IUSULTS (I2 mFPIN 87-02)

spesu IIsNrIFIchTICN: R8S - t 6N 8I4 - X - t. 25
MMERIAI, SPECIFIcNrION: 6 5Tr0 M*463 GR.OH f T & 2.

;|

Oaxrcat, Cxwesrezm twen)

aspired Accarmuz can2xIn ytm
het OEMICAL CDsGITIM ACITAL OGNICAL DPnfrw

_x_ carten - o. / 8 - c. s y __
.44

p/4 onmi. -
75X nanpanese - O57 M/W

pa telgxsen. -

y/}__ silicon -

k'_ Prosphorus - o, O #6 # Ay .007

x sulfur - o, o 5 B e Ap .018

nag _ acron -

2/L Cwict -

N/A NLckel -

g/A, vanaditra -

neranzcu, msarns

_soa peance critaria for nachanteal aw-irienticn. sc:tmL mxmnicu, nesaurs

NM Ultirnata Tensile Strength -
.

N/4 0.2t offset veild stmth -
w/A ricaiaticn -

N/A nee xticn in area -

x unteness - 2 4g - 3 52 apy 220 Buu

N/A Impact -

*
X Prmf Ioad- /73 gj/

* Unable to proof load due to limitations of testing
arMussi machine (120,000 lbs).

1) Acceptance criteria an based on the ahne centicned AFD4/ASME: material g,
specificaticn.

0 *

2) Iters to be tested are checked 'X' under the coltrm 'RD:t.TDED IEST' 9 4
| N/A = }Ur APPLICNEE | j

dak 12-lists 7 T 4[ w! v
~

IAN NppIFA;UR v

&b /A*/$'87
^

avma w ac

W A 4es, - ]IU M W WM
ib+M - rmn,w e 7 mem sv

- _ _ _ _ - - _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ ____ _ - _ _ _ _ - _ _ _ _ _ _ _ _ - _ _ _ _ - _ _ _ - -_ _ _ _ -
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FASDeR UST RESUL'IS (12 w"2N 87-02)
|

susu IrawrIrnTIm: R S S - I G N 8 I S - V - 1. 2 6
onm1A1, snctrarlas asrm A sG3 GM.0H I T A 3.

ouxrcu casosms twen)

navired xx2Prm s cRIuRIA Mm
we oaxrce esecsms wrtar, oeacu muss

.44 * A4*
L carben - O./8 - C.58

#/4 otrmissa -

1 Manganese - a57 #w .58

N/A te1 tx5 erne -3

gN Silicon -

acar orus - o,O48 Mnx <.005y r

x sulfur - O, O 5 B #M .016

y/g_ mron -

*/A_ c=rer -_

#/4 Nickel -

ggg_ vanadi m -
* recheck

isrmacxt, mmrizs

e critaria for weal sp.:itientimo, enat, xmmeren nrsaurs

#49 Ultimate Tensile attength -
.

N/A 0.2% offset Yeild Strength -

N/A E1cenation - _

N /A w xtion in area -

277 BHNX Bardness - 2 48-352 BMW

W/4 zopact -

*
g._ Proof load - /7$ g5/

| pmuss. * Unable to proof load due to limitations of testing

MeeptanceCrtb t mentimed AS'D(/ASME material1)
specification. $.&

2) Iters to be tasted are checked 'X' under the colten 'PICUIRED 'DFI' h' g
N/A = N7I APPLICABIZ 9 i

l

Jf % /1.//c,/s7 , fz $C L

| /2 ~9 7
__ _

wx M A & D n u I V 0. Wp ri a - mam a
-_ _ _ __ - _ - ____-_ - ___________ _ _ _ _ _ _ _ .. -
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rAsma test p" (Ist TrurrIN s7-02)

susu IzerrIrzcarza: A SS - l'76 - X X g - o.5

M ERIAL sR E FIENTIrN M3 T/O /9 30'? Gf. #9 I 9 4 ."t,

cenau, cxzsoszTstu tutt)

neguired Acx2Pme2 atIntIn Mut
not ceccmL cxzeesrTzzz AcstmL oeacu, perrn

.0761 cartzm - news

A omit. -
.60

1 Menganese - u o a c

44 m1ytdeus -

.16A silicon - uout

.008w n @ u-o.or, max.

.017 *

x sulfur - o. /S ena x .

Ma mren -

_d1. Cmpar -^

*(4 Nic*al -

i vaneal m -

.

MEIBmc2L PEPERrJ38

Acousf.ance Critaris for h ndvanieml W ficatime EftRL MDIANTCAL PESULT5i

*

Y Tmsile strunr.h - 8 600 4gje 1,2,900 Ib.

44 C.2% offset Ye11d Str @ . -

44 Elongatim -

~/4 neduction in area -

M Bardness - t 2 8 - 24 l G#N 235 BHN
'

. la. w-~

#/4 Proof Iced-
$'&

h hRDNES:

1) Acceptance criteria are based cm the abwe sentimed AFDUA9E metaria', ;

Lspecificetlen.
\ e rv i

,

%CTE9'p2) Itais to be tastad are checkna 'x' unoer the coltren 'mwInn n:sT' s

n/A-wrm m

!

| GBU VZMXR

5/tm R -| a-2/47 , h! v-

enn. - . .-

W / z /u/s'7
r REVInst

- (A/oc

WA |Y"
e- - f&W ^

-

~
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FMDE5t 'EST RESULIS (IEE ET27'rIN 87-02)

spWIz neeIFIceIm: R G S - / 7 N - /* * X - O. 5

MmRIAL SPEcIFIDerIEEE: /74 7/F) M * / T 4 6R. 2# /98/
i

OIDEIOL CDSCE1TEEt (wtt)
^

|

|
naquired aa2PIM2 CRIMIA FUt
w cuocrOL cDWasrrios ritmL occrmL Msatas

X cazson - O. 4 O M/W .41

124. Chrmi= - 1

E/2. Manganese -

#/A migxsene -

N/A Silicon -

P Phosp orus - O, o y o eMy .010

.011Y Sulfur - O,oSo MAy

W/A %zon -
,

N/A Cooper -

h/A Nickel -
-

AYA vara 11m -

MDIMtIOL PRFERTIES

Acoust.ance Critaria for Mthanicil WNr*tirms E!tRL MKEANICAL MSt135
_

N/A Ultimata T msile Strength - _

AFA 0.2% offset Yelld Strength -

#/A Elongatim -

49A Peduction in area -
311 BHN

Y Hardness - ggg-Jg] ggy

| .E/A. uvect -

M Proof Iced-

RDeGNi
*

1) Acceptara Critaria are based cm tha alove puntiemed A!r:M/ASME: Insterial h,
specificaticm.

|

2) Iterns to be tested are checked 'X' under the colwn 'RECUIRED 'IEST' |

N/A = N7F APPLICABIE

1 VD "- / Tf.1 GEE

%R /2./ /6/p 7 kWA s% .

PRII4.RDt
'

. CIAN"

/km NN /2-4-87
RLvIn n oc

,

k Y& ~ WfbNw- r- - --

- - - _ - _ _ _ - _ _ - - _ _ _ _ _ _ _ - _ _ - _ - - _ _ - - - _ _ _ _ _ - _ - - _ _ _ _ _ _ - . _ _ - _ _
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FMineR EST RESULE (IEE BOIIETIN 87-02)

susu IImprIrIcATIcsi RGS I6 0 - TG - x - o. 8')E

MMERIAL SPECIFIOtrIIM #9 3 TF) /9*i93 G R. O '/ I9 Ai

'

OtEMICAL CoeuITICN (wtt)

napired ACCEPIMCE CRI1ERIA FTR
' nest anMIcAL (DswITItal AcrimL oeMICAL REstrs >

.45< Carbon - C. 3 7- o . 4 3 ,

1.03v Chranitra - o.75- /.Zo
.87x sang:ves. - o. 6 6 - /. io

m13tx$erazn c. /5 - c. 2 6 .19x
o . / 5- c. 35 .17X silimn -

<.005;< % u, - o.o 3g %
.022X sulfur - o . o 40 Af s9 x

_/V A Bemn -

_d cmrer -r

IJA Nickel -

N& vanaditre. -

leCHMICAL PRT'fRTIES

Accretance criteria res nachanical srecifications xmmL ienwicAL ReSaLTs

145,000 (psi)
y ultim te Tensile strength - / '2 5 k5 i am

136,.000 (Point Yield)
Y o.2% offset veild strength - / o S /c s/ ri , ,, (psi)

(%) 4XDy Elongatim - /G& *) , ,

61 (%)> Reduction in area - F o g m,a

X Hardness - r>oa E 289 BHN

#A Irpact -

NA Proof load-

W.&'

1) Acceptance Criteria are based m the abWe untioned AS'D4/ASME: rater 6)' Q *

specification. 9 4
| *

2) Iters to be tested are checked 'X' iru$ar the coltrm 'RIUJIRID 'IIST'
/ 4N/A = N7T APPLICABIZ

GSU VIMDOR
-

I x lo? /g 9 hng7 a
UCIMiPREPARER V

$ f.fira A f 12.e1'$]
/REVIDE:R QA/Q:

8%' M9m ,A - -
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FASDER TESr RESOLTS (IEE BOLIETIN 87-02)

susu IInwrIFIcaris: R GS - /8N - F - X - O.a? 6
mmIAL spicIrnrzmi A s 7m a - / 9'1 G R. t # /98s

i

cnmrcnt cxmsrrIm tvet)

maquired XI2mMCZ OCERIA FCR
w cmcCnL cxmsrrra enmL oaMItmL wm.n

X Carten - 0 40 M'W .48

N/A chrcmitan -

#4 Manganese -

N/M selytxsanurn -

NA8 Silicon -

X Ptoorteruo - O, o 4 o /1My .009

.024y Sulfur - O,OSo #Mt
.

v4 noren -

#4 ocesar -

W/A Nickel -

M4 vanadius - _

.

wowucmL riemrIns

icewtanne criteria for Mechersical arecificatims enmL pemmIcnL nesaurs

M/4 Ultimate Iensile Strength -

N/A 0.2% offset Yelld Stre @ h -

## nongaticn -

NA8 aeduction in area -

i X nardness - 24g-352 BHy 302 BHN

I .N//. Impeet -

p_d[ Proof Iond-

REMMus:
*

1) Acceptance Criteria are based cm the above nunticoed ASDUASME material
specificaticn. *

9 4
| 2) Iters to be tested are checked 'X' under the coltrn 'JECUIRED USr' | I

| N/A = N7f APPLICABIZ

A g.a /y
W izlis/s7 (d,,n a/ t

excrua - .cas

& A|:$. /.2'JG = Q pr
sevInn wcc

A 4' _/ ~ .is , _A
.

. . _ . .
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PAsna usT Fraw" (Ise numIn s?-02) |

sue 12 :xxper1rscnx1m R G s - | 9 6 - DnRL. * fY * l. 'l 5

m2smAz suczyscurza: As ten A-334 Ge. G0 j /98/ (b,

1

|

OEDGCu CIMPOSITII28 (wtt)

maquired xr2Prm2 arnsan Rat umar, oenen ==wn
seet caDacu CrMpesrrrca

.36
1 carton - o, 33 To o, g 5

nae aaonta -

#/4 Mangerese -

#4 migxserun -

, ## silicon -

X w;was - O.040 At/)X .013

L salta - 0 0 /5 #187 .021
,

#A m:ron -

#4 exoper -

KM nickel -

#4P vanadim . ,__

peDIMCCM, PRFERTIES

Acxmptanne critaria for Mechanicr.1 sp=-4 H=tkrs cruu, perminticm, nesa:3s

NA Ultiasta Tensile Strength - ,

A/A 0.2% offset Yelld strength - ,

#/A Elongation - ,

M Reductico in azsa -

1 Bardness - 3//* 3 62 gwp 351 BHN

#/A Impact -

M Proof Imad-

RDN53: .

i Q
| 1) Acceptance Critaria are based en the aktve mentioned ASDVA9E material 9 9

.

specification.

2) iters to be testad are checkad 'X' under the mium '7EUJDUD TIET'
N/A = M7F APPLICMEIZ

Tf.
aso vnoen

I1| *1|t 1 ELN1N
PRDARDL ' V CIAN

~

A'en .20$= J2-/7*97
-vz wx
& A Ygg * W3W

"$y< run. -w muma
_
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FASDOR TEST 3GSm35 (IsE inwr'IN 87-02)

susu IInerrIrztaTIm: R8S - i 9N - GIs - X - /. 7 5 |

MpcERInt, specIrzon'Im: a4 rm #9 5G3 GR. 0# /982.

anxrcAI, assarrum tutt)

Requized XI2PINCE CRrIERIA FGt Acmu, oaxrcAr, esaurs
vest oaxImt casarrIan

.51
._X Carten - 0, / 8 - O. S g

#4 otrani m -

X Manganese - O. S 7 N/p .89

## selytomun -

#/A silicxn -

X neartexus - O. 0 4 8 M AX .018

x sulfur - O, o S & M AX .021

#/4 Baron -

N/A Ccoper -

ff Nickn1 -

ya vanam -

MEGANICAL P!&fRTIES

AC!t1AL MCSANICAL PESOUIS,Aeneptarut critrria For Mrutanical Specifications

#M Ultimate 7tnsile.' Strergth - . , , _

pe'A 0.2% offset Yaild Strength -

N/A Elongatico - .

pyg neeuction in are -
248 mX untenen - 248-352 eny

wAt Im.cs - *

_X_ Pzmf W - / 78 gg/
* Unable to proof load due to limitations of testing

muussi machine (120,000 Lbs).

1) Acceptance Critaria are based cn the alzwe untions$ ASUi/A&E material $ . $*
.specification. '

9 'I
2) Iters to be tested are checked 'X' urx$er the coltrm 'PEWDGD 'IEST'

f j
N/A = M7f APPLICABIE heC.o

M ?|/G/8 2 8 uni . .-
/ P IM ' .

FFEPARDL U

& ?h /2=/4 87 ) As .,

wem.vu>ma

k kx * 4Y L
Une}m ,

n ~ _ _
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* rAsnem test nemurs (zu anzrIN 87-o2)

surtz IInwrIrIcarIcs: R GS - Ro G - A PS - X * 0. 6
mmInz, syncIrnrzts: 647m n 3o? TYRE /9 s18o f

ouxnt, casosrrrtM tutt)

anguized AcI2Fma otrmtIn Ftm
w auxrcu, azoosrrzcz Acut, oaxnt, wem

14x carton - neue.

Wn caumLa -

.54r Manganese - u a n f_

% ml>tderman -
.13

1 Silicon - NoNE,

.O111 Ft W a-C.o4,Mor.

.014X sulfur - o. i 5 mn x .
*VA noron -

Omsar -

44 Nickel -

*4 varadim -

M!ODNICAL MGERrIES

e critern for Mmeanical * -4 ri-tions AcnL Meapntcu, Msours

# Tensile strength - 950g ggy 8,500 (Lb)
.

*$'s 0.2% offset Yaild S*xength - _

80 Elongatica -

% Reeuction in ares -

x Hardness - # 1Ls a*# s a un _]38 BHN

WA imact -
M Proof Ioad -

MpeJ53:
*

1) Mesptance Criteria are based cm the alove r.unticned AF:M/ASE instarial h, hspecificatice, g|

1 9 4
1 2) Itens to be tested are checked 'X' under the colen 'RKUIRED 'II2irr' l j j

N/A = ICT APPLICNEZ
.

[>vxh,hkAm ) sz 21-e7
o-_

|L|24fS ] _f
wx; mma -

_A!W W- _ /) $4^ %-w. _. -,,

- ______-__-_____-______________ ________________________ _ __ _________________ -_ -
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FASTHE R Tsr RESULTS (IEE BUIRTIN 87-02)

SAMPIZ IIENrIFICATIGi: R66 - 2ON * P - X O.S

MMERIAL SPECIFICNTIW: A S T/r) /9 t 9 'i GR.2H g93|

GDECAL 03eosITIai (wtt)

Requized XIIPmHCE GrD5GA FGt
'mmt auxtoL casostrIm E m mL o e GcAL RESULTs

.40X carton - o. ago m,a ,

1 Chrmitra -

1 Manga.ese -

Ya Molytdenum -

"f4 Silimn -

.013
Y Phosphorus - o. ovo ma v ,

.011
X Sulfur - o, oso max ,

d Boron -

la. cwn -"

W/A Nickel -

_ fd_ Vanadim -*

MGANICAL PRFERTIES

,Acceptama Criteria for Mechanical Smd fir aticrs N.mRL MGANICAL RESu!35

QA U2 cimata ". ensile Strenc;th -

44 0.2% offsec Yelld StrerxJth -

N/4 Elongation -

N/n Feduction in area -

Y Hardness - 248 * GS A ONu 314 BHN
_

*/n Icpact -

"/A Proof Ioad -

W.&*QREMAPES:
Cp

Q1) /cceptance Criteris are based on the akve rnentioned ASTM /ASME caterial S I
.

specification.

%,
h q2) Items to be testzd are checked 'X' under the colunn 'RECUIRID TEST'

m - a mucaE
_

?',. -

hMn1 ~t} % k b I2-||(,|f7 .Icus-
pmAmu

C R 6 t. n M i.2.n r> AAA.
r REvin a Wr.c

O b |WA N-x. -n ,auy ra w-
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AITACHMENT 4

ENGINEERING EVALUATION
1 of 7

1. SAMPLE: RBS-1B-75-X-1.25

MATERIAL SPECIFICATION: SA-193 GR B6, ASME III,
Class-1 1977 Edition, thru
summer 78, Addenda.

SIZE: 1 1/4" x 5 1/4" long bolt

VENDOR: Lone Star Screw, P.O. Box 15211, Houston,
TX 77020

MANUFACTURER: Takenaka Seisakusho Co. Ltd,

Higshiosaka Plant, Japan.

REQUIREMENT: C = 0.15% Max; Cr = 11.50 - 13.50%; Ultimate Tensile
(UT) = 110 kai
Yield Point (YP) = 85 ksi

LAB RESULT: Sample 'x': C = 0.16%; Cr = 11.17%; UT = 105 kai; YP
= 83.5 ksi
Sample 'y3': C = 0.16%; & 0.141; Cr = 12.12%; UT =
106 ksi; YP = 82 ksi,

CAFETY EVALUATION: The SA-193 Grade B6 bolts are acceptabic for use
.'

at RBS because tha minimum yield point found was
82.0 ksi. The allowable stress for the material
is 28.3 kai at 100 F (Reference ASME III,
Division 1, Appendix 1 Table I-1.3). The
minimum yield point found in test is 2.9 times
greater than the code allowable value of 28.3
kai. In addition, the RBS design stress level

has been limited to the code allowable as
defined in the RBS USAR, paragraph 3.9.3.1.4.A.
The minor variations in Chrominum contents

(11.17-12.12%) is insignificant and has no
deleterious effect on the structural integrity
of the bolt. The 0.16% Carbon content falls
within the + or -0.01% tolerance allowed for the
material (Ref. ASTM A.29, Table 6).
Microstructure analysis of the specimen revealed
the acceptable quenched and tempered structure
of a B-6 material.

- . . - . . -- ._. .__
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ATTACHMENT 4

ENGINEERING EVALUATION
2 of 7

2. SAMPLE: RBS-1N-19-X-1.25

MATERIAL SPECIFICATION: SA-194 GR 6, ASME III, Class-1, 1974
Edition thru summer 1978, Addenda.

SIZE: 1 1/4" HVY HX Nut

VENDOR: Gulfalloy Inc, P.O. Box-52518, Houston, TX-77052

MANUFACTURER: Takenaka Seisakusho Co. Ltd, Higashiosaka Plant,

Japan

REQUIREMENT: (Hardness: 220-271 BHN/20-28 Rc)

LAB RESULT: Sample 'x': = (227 BBN/20.5 Rc)
Sampfe 'x3': = (227 BHN/20.0 Rc)

SAFETY EVALUATION: The hardness test performed by Massachusetts Material
Research was in Rockwell C Scale, however, the test
requirements were given using the Brinnel Hardna.ss
scale. The average Rc hardness reported by the test
laboratory for sample x was 20.5 and for sample x3
was 20.0 which is within the range (20-28 Rc)
required by by SA-194, Cr 6. The conversion of the
Rc values c,o Brinnol values resulted in the BHN value

of 227 versus the required vralue of 228. The ;

Rockwell hardness results indicate that the material
is within the specification requirements.

|
;

i

!

)

---
._ __ _

_ ,. _ __
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ATIACPMENT 4

ENGINEERING EVALUATION
3 of 7

3. SAMPLE: RBS-8B-H95-X-1.0

MATERIAL SPECIFICATION: SA-325 Type 1, ASME III, Class-1, 1974
Edition t.hru summer 74, Addenda.

SIZE: 1" x 3" long bolt.

VENDOR: Lone Star Screw, P.O. Box 297515, Houston, TX 77297.

MANUFACTURER: Bethelehem Steel Corp., Lebanon Plant.

REQUIREMENT: Ultimate Tensile (UT) = 120 kai
Yield Point (YP) = 92 kai
Boron (B) = No Requirement j

LAB RESULT: Sample 'x': UT = 112 kai
YP = 79 kai
B less than .001%

Sample 'y' UT = 116 kai
YP = 87 kai
B less than .005%

,

SAFETY EVALUATION: The SA325 Type 1 bolts are acceptabic for use at
RBS. The minimum yield point fcund during
testing was 79 kai and the allowable stress for
this material is 40.48 kai (Reference ASME III,
Division 1-Subsection NA, Appendix XVII, Table
XVII-2461.1-1). Thiu type and size bolt was
used on large bore (1-1/4-in and large) pipe
supports. The pipe supports were designed using
stiffness criteria as opposed to maximum
allowable stress levels. The stiffness criteria
is very conservative. Review of maximum stress
in large bore supports designed by stiffness
criteria revealed actual stresses one-tenth of
the code allowable stress. The presence of
Bcron is not prohibited by the material
specification and has no deleterious effect on
the structural integrity of this bolt.
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4. SAMPLE: RBS-135-BIS-X-0.875

MATERIAL SPECIFICATION: ASTM A 325 Type 1, 1981.

SIZE: 7/8" x 3 1/2" long bolt.

VENDOR: Hardware Specialty Co, 48-75, 36th St Long Island City,

N.Y 11101

MANUFACTURER: Bethlehem Steel, Lebanon Plant

REQUIREMENT: Ultimate Tensile (UT) = 120 ksi
Yield Point (YP) = 92 kai

LAB RESULT: Sample 'x': UT = 115 kai
YP = 88.5 kai

'y' UT = 132 kai
YP = 105 kai

SAFETY EVALUATION: The A325 Type 1 bolts a~e acceptable for use at
RBS because the minimum yield point found during
testing was 88.5 ksi. The allowable stress for
this material its 44.0 koi (AISC Randbook, 8th
edition, Table 1.5.2.1). An actual safety

factor of 2.0 provides raasonable assurance that
the bolt will perform as intended under all
design conditions when the conservative design
methods and loud cases used in construction of
RBS are considered. Test of the second sample
demonstrated yield and ultimate tensile

strengths that exceeded the specification

requirements. These bolts were used for the
erection of structural steel. Connections were
designed to equal or exceed tha uniform load
capacity of the structural member to which it is
connected (Reference RBS specification 210.310,
page 1-29; and AISC Handbook, 8th Edition, page
4-13). Therefore the structural member will be
the weaker of the two components, and a yield
point slightly below the ASTM specification will
not degrade the integrity of the structure.

- . . _ . _ .
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5. SAMPLE: RBS-12N-BIS-X-0.75

MATERIAL SPECIFICATION: ASTM A-194 GR 2H, 1982

SIZE: 3/4" Calvanized HVY HX

VENDOR: Hardware Specialty Co, 48-75, 36th St. Long Island City,
N.Y 11101

MANUFACTURER: Bethlehem Steel. Lebanon Plant

REQUIREMENT: Proof Load = 58, 450 lb

LAB RESULT: Sample 'x': UT = 36,000 lb

Sample 'y': UT = 54,600 lb

SAFETY EVALUATION: The AS1M A-194 Grade 2H nuts are acceptable for
at RBS as demonstrated by the Chemistry anduse

hardness tests. The hardness of the test

specimen was meas.tred as 29.5 Rockwell C
(approximately 281 BHN) which is within the
required specification range of 24-38 Rc

(248-352 BHN). The only variance in the
verification of the material capabilities was
the low proof l9ad value. The low proof load
values apparently resulted from the use of an
undersized mandrel. Tho stripped out showed
that the shearing of the thread. c.ccured
approximatt;1y at the mid-point of the threads
rather than at the full depth of the thread.
The hot-dipped galvanized nuts are threaded
using an oversize tap to provide adequate
clearance for the coating layer thicknesses on

both the bolt and the nut. However the test
mandrel was not sized accordingly. The
hot-dipped galvanized nuts are used only with
galvanized ASTM A325 Type 1 bolts at RBS which
assures proper fit of bolt to nut. In addition,

the metallographic evaluation indicates proper
|
' microstructure and heat treatment for Grade 2H

material. On this basis, th nuts exceed the
application requirements at RBS.

.

. . . .
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6. SAMPLE: RBS-16N-BIS-X-1.25

MATERIAL SPECIFICATION: ASTM A563 GR DH, 1982

SIZE: 1 1/4" HVY HI Nut

VENDOR: Hardware Specialty Co. 48-75 36th St. Long Island City, NY
11101

NANUFACTURER: Bethlehem Steel, Lebanon Plant

REQUIREMENT: Hardness 248-352 BHN

LAB RESULT: Sample 'x': Hardness 220 BHN
Sample 'y': Hardness 277 BHN

SAFETY EVALUATION: The ASTM A563 Grade DH nuts are acceptable for
use at RBS. The hardness found on sample x is
220 BHN which is below the minimum requirement
of 248 BHN. Th9 nut dimensions are such that
the shear area of the threads is greater than
the tensile stress area of the bolt by more that
100Z (Reference ASM Handbook, Volume I Page
176). Per ASTM A-370 Table 3A, the 220 LHN
(96.5 R ) e nyerts t a tensile strength of

Bapproximately 103 kai vhich is equivalent to
133,000 lbf. The ASTM A563 Grade DH nuts are
used with ASTM A325 and A193, Grade B7 bolts at
RBS. The A325 bolt has a tensile strength of
105,000 lbf. An A193 Grade B7 bolt has a
tensile strength of 125,000 lbf. The tensile
strength of the nut (133,000 lbf) exceeds the
tensile strength of either of the two bolts and
is acceptable for use in these applications.
Moreover, the hardness found on sample y is 277
BBN which satisfies the minimum hardness
requirement of 248 BHN.

1

i
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7. SAMPLE: RBS-5N-AE-X-1.25 |

MATERIAL SPECIFICATION: SA-194 GR7, ASME III, Class 1, 1974
Edition. No Addenda.

SIZE: 1 1/4" HVY HX.

VENDOR: Gulfalloy, Inc, P.O. Box 52518, Houston, TX 77052

MANUFACTURER: JOB Smit, P.O. Box 75 2980 AB, Ridderkerk. Holland
i

REQUIREMENT: Manganese (Mn) = 0.75 - 1.00% |

Lateral Expansion = 25 mil

LAB RESULT: Charpy = 12 ft/lb, Lateral Expansion = 9 mil
Mn = 0.72%

SAFETY EVALUATION: The Charpy impact test is considered invalid
because of the following reasons:

Test coupons could not be prepared in accordance
with the requirements of ASME III, paragraph NB
2322. The nut was insufficient in size to
prepare a standard Charpy impact test coupon,
therefore the test result is provided for

information only. The finished uut sample is
not suitable for impact testing due to specimen
size restrictions. The normal impact specimen
orientation an required by ASME III is axial,
i.e., parallel to the majcr direction of hot
working. The specimen orienta;. ion, along with
the non-standard specimen configuration may have
contributed to the low impact test values.

The chemical composition and hardness test
results demonstrate the acceptability of the
material for use at RBS. The 0.03% deviation in
the Manganese content is permissable by ASTM
A-29 Table 6. A review of the sample
microstructure revealed tempered martensite
structure which is considered normal for this
material.

(
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