May 18, 1988

Ms. C. M. Abbate

Vendor Inspection Branch

Office of Nuclear Reactor Regulation
U.S. Nuclear Regulatory Commission
11555 Rockville Pike

Rockville, MD 20852

TRANSMITTAL OF FINAL REPORT ON TEST OF SAFETY/RELATED THREADED FASTENERS -
TASK ORDER 88-4 (FIN A6181) - BLB-56-88

Ref: (a) R. D. Folker 1tr to S. B. Milan, RFD-224-87, Transmittal of
. Revision 2 of the NRC Form 189 for Technical Assistance for
Vendor Program Inspections (FIN A6181), October 1987
(b) Task Order 88-4 Project 1, "Test of Safety Related Threaded
Fasteners", December 17, 1987

Dear Ms. Abbate:

In accordance with FIN A6181, Reference (a), EGAG Idaho, Inc. is providing
technica) assistance to the Nuclear Regulatory commission, Office of Nuclear
Reactor Regulation. This assistance involves the evaluation of
vendor-related problems with hardware supplied to the nuclear irdustry.

Task Order 88-4, Reference (b), required technical assistance on testing 18
threadea fasteners from the Calvert Cl1iffs 716) and Rancha Sern 12 nuclear
ower plants,

The enclosed report satisfies the work scope requirements ¢f Task Order 88-4
and EG&G Milestone Chart Node 144-52.

Results indicate that 21l fasteners.tested.mare within the boundssof
applicable specificationss Though the minor thread diameters for all
Calvert Ciiffs cap screws were less than specified, these cap screws were
not rejectable because the specifications 1ist this as a reference dimension
and not a direct requirement,
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Ms. C. M. Abbate

18, 1988 o'\ Liniil N My o i i ".
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Note that not all of the requirements defined in the applicable ASTM
Standards were evaluated. For example, process requirements for the
fasteners were defined but not evaluated. The tests defined in the NRC Task »
Order were the tests that were accomplished. -
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Very truly yours,

é//«@a»«w

L. Barnes, Manager
Roactor Inspections & Safeguards

Jm

Enclosure:
As Stated

cc: H. E. Polk, NRC/NRR
J. 0. Zane, EGAG Idaho (w/0 Encl.)
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: TESTS OF SAFETY-RECATED THAEADED FASTENERS

FROM RANCHO SECO A4D CALVERT CLIFFS NUCLEAR PGWER PLANTS

1. INTRODUCTION

The U.S. Nuclear Regulatory Commission (NRC), Office of Nuclear Reactor
Regulation, Vendor Inspection Sranch submitted two (2) cap screws from
Rancho Seco Nuclear Power Plant, nd fourleen (14) cap screws a2 d two (2)
nuts from Calvert C1iffs Nuclear Power Plants to EGAG ldaho, Inc., for
testing. This assignment was authorized and funded by Task Ordsr 88-4, FIN
A61B1, Project ). Previously submitted individua) test reports for threaded
fasteners are included as an attachment,

2. TESTING AND ANALYS'S

In ordnr to determine the acceptance standards for each threaded fastener,
the identification grade marks on each fastener (Figures 1 through 16) were
correlated with the grade marks and related specifications identified in the
Industria) Fastener Institute's Fastener Standards. The results of this
correlation are presentnd in Table 1. The tests defined in the NRC Task
Order were the only tes.s that were accomplished

2.1 Mechanical Tests

fEns (¢ and nardness cests were conducted Yn accordance with ASTM A-3 0L,
Mechanical Testing of Stee) Products, or ASTM F606, Method for Conducting
Tests to Determine the Mechanical Properties of Externally and Internally
Threaded Fasteners, Washers and Rivots, which are the standards for
mechanical testing of stee) fasteners. The specific tests reguired and the
accept-reject criteria for each fastenar were determined by reviewing the
standard applicable to each grade of fastener,
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2.1.1 Hardness Tests

Hardness tests were performed using & standard Rockwe!) hardness tester.
Acceptable hardness machine performance was verified by performing hardness
tects on certified test blucks prior to testing each fastener. A tota) of
four hardness tests were performed on each fastener. The results are
reported in efther Rockwe!) C or Rockwe)l B scale units.

2.1.2 Tens'le Tests

Tensile tests were accomp!ished at Detroit Testing Laboratories, Inc., in
sccordance with ASTM A-370 using a 125,000 pound load capacity, Tintus=0)sen
tensile test machine. Extensometer load versus deflection values were
automatically recorded and retained for each tensile test. Fullesize
specimens were tested in accordance with ASTM F-606. Proof and ultimate
Toads were determined and reported.

2.2 Chemica) Analysis

Samples for chemical analysis were machined from each threaded fastener and
the analysis was accomplished at Nationa) Spectrographics Laboratories. The

specific elements required for product analysis are defined in the ASTM s
standard that s spezified for each fastener, and only the results obtained 3
for the required elements are reported in the individua) fastener reports. "

The reproducibility ~f the chemica! enuiyses results reported by Nationa)
Spectrographics Laboratories were within +5%,

A
2.3 Dimensiona) Inspection 2
i .
Dimensional fnspections were accomplished by ECAG Idaho, Inc., using a Kodak

20 magnification comparator. The results of the dimensiona) inspections are ‘.P
reported in Table 2. The procedures and acceptance criteria that are .
defined in ANSI B1.1, 1982 and ANS! B18.2.1, 1981 were used. Pitech

diameters were determined by using wire gauges, and ring gauges were used to

verify the class of the thread of the cap screws. Plyg gauges were used to

determine the class of threads for nuts.
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The minimum minor diameters were less than the defined reference minor
diameters for all Calvert C14ffs cap screws. Since the defined minimum
minor diameters are reference dimensions, the cap screws are not rejectable.
Examination of the thread root of the Calvert C11ffs cap screws at 20
magnifications, revealed comparatively smal) root truncations (radii) which
explaing the reason why acceptable pitch diameters were determined and the
hinimum minor diameters were less than the defined reference dimensions.

-
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3. SUMMARY OF RESULTS

© Threaded Fasteners RS-A and RS-B meet the minimum evaluated requirements
defined in QSTM A=193, Grade B+,

© Threaded fasteners CC-C through CC+P meet the minimum evaluated
requirements defined in ASTM A-448, Type 1.

© Threaded fasteners CC=Q and CC-R meet the minimum evaluated requirements
defined in ASTM A-149, Grade 2M.




L..cription
Sample NRC Diar - er-Threads
Identification Type Identification Head Mark Per . h - Length ~ NASTH Standard
RS-A Capscrew RS-21 87 N\ 1 8x12 ASTM A-193 Grade B-7
RS-8 Capscrew RS-22 . } 1»>»8x12 ASTM A-193 Grade R-7
cc-C Capscrew CC-72-276 I/ 16 x 1} ASTM A-449 Type 1
cc-D Capscrew CC-72-226 3/8 x 16 x 1} ASTM A-449 Type |
CC-t Capscrew CC-72-226 i « 16 x 1 ASTM A-449 Type |
cC-F Capscrew CC-72-226 E x 16 x 1 ASTM A-849 Type 1
cc-6 Capscrew cC-72-175 3/ x 24 x 2 ASTH A-449 Type 1
CC-H Capscrew cC-72-175 3/8 x 24 x 3 ASTH A-449 Type 1
cc-1 Capscrew CC-72-165 @ 9/l x 18 x 3 ASTM A-449 Type 1
cCc-J Capscrew cc-72-218 S5/1- x 18 x 1 1/4 ASTM A~849 Type 1|
cCc-x Capscrew cC-72-218 /15 x 18 x 1 1/4 ASTM A-449 Type 1
cC-L Capscrew cC-72-218 5/1- x 18 x 1 1/8 ASTM A-449 Type 1
CcC-m Capscrew cC-72-279 1/2x 13 x 3 ASTM A-449 Type '
CC-N Capscrew cC-72-2719 - 1/2 x 13 2 3 ASTM A-849 Type !
cc-» Capscrew CC-72-155/A 5/8 » 18 n 1 ASTM A-849 Type 1
cc-0 Capscrew CC-72-155 @ 5/86 «» 18 x1 ASTM A-449 Type 1
- cc-Q Nyt CC-5R1-445767

§ ASTM A-194 Grade 2M
ASTM A-194 Grade 20 - Al G

Py
A

CC-R Nut

CC-SRI-6445767

Or




11 tion (inch

Minimum
Reference® Pitch Diameter
& Overall Threaied Major “mor Minor By Wire Gauge
10_ Size tength __Llength  _Diameter  Diimeter _Diameter Class
Cap screws
RS-A 1 x8x12 12.065 2.230 0.992 0 656 0.8446 1 0.9112
RS-8 1 x8x12 12.000 2.30 0.992 0.830 0.8446 i 0.9072
cCc-C 3/8 x 16 x 1 0.985 Fully threaded 0.3682-0.3685 0 2923 0.297 H 0.3281
cc-0 3/8 x 16 x 1 0.980 Fully threaded 0.3680-0.3685 0 2917 0.297 i1 0.3293
CcC-E 3/8 x 16 x 1 0.978  Fully thressed 0.3685-0.3688 0 2923 0.297 1 0.3295
CC-F 3/8 x 16 x 1 0.985 Fully threaded 0.3682-0.36828 0 7913 0.297 11 0.3292
cc-6 3/8 x 24 x 3 3 "7 1.044 0.3692 0.3203 0.322 it 0.3435
CC-H 3/8 x 28 x 3 3.0 1.085 0.3698 0 3115 0.3228 1 0.3416
CcC-1 9/16 x 18 x 3 2.950 1.440 0.559 0 “38 0.4929 11 0.5220
cCc-J 5/16 x 18 x 1-1/8 1.260 Fully threaded 0.3038-9.3052 0.’3178 0.2431 i 0.2706
cCc-x 5/16 x 18 x 1-1/4 1.250 Fully threaded 0.3048-9.3052 0.,172 0.243] i 0.2709
cC-L 5/16 x 18 x 1-1/4 1.250 Fully threaded 0.3040-0.3088 0.2370 0.2431 I 0.2709
cC-m /2 x 13 x 3 3.006 1.274% 0.4875-0.4837 0.1 0.404) 11 0.4479
CC-N 172 x 13 x 3 3.014 1.310 0.49%¢ 0.4902 0.4804) I 0.4466
cc-0 5/8 x 18 x 1 0.960 Fully threaded 0.618 0.549 0.555¢ I 0.5816
cc-p 5/8 x 18 x 1 0.982 0.9 0.616 0.5475 0.5554 i1 0.5844
Nuts
cc-Q 1x8 (Class 11 fit determined with piug gauges)
Ci-R 1x8

(Class 11 fit determined with plug gauges)

* ANSI B1.1.




Sample 1dentification: RSeA
Source: Rancho Seco

1¢ Type: Bolt
::::: l':.l x 12 (:i;;?

Identification Grade Mark:
ASTM Standard: A-193 Grade B-

SHEMICA, COMPO',TION (wth)

\ fcatd

Carbon = 0.37 - 0.49
Chromium « 0.75 - 1.20
Manganese - 0.65 - 1.10
Molybdenum « 0,35 = 0.2%
$§ilicon = 0,15 = 0.35
Phosphorus = less than 0.035
Sulfur = less than 0.040
Boron = not controlled

MECHANICAL PROPERTIES

Mini A hanica) ife

Ultinata tensile strength = 125 kst
0.2% Offset yield strength - 105 ksi

Elongation ~ 16%
Reduction in area = 50%
Hardness

Remarky:
:usto»:; meets the minimum evaluated requirements defined in ASTM A-193 M86
rade :

A 1 hanical remen

149 .8 kst
138.8 ksi
18%
59%
Re 28-32




“Sample Tdentification: RS-
Source: Rancho Seco
Sample Type: Bolt

$i2e: 1 x 8 x 12
Tdentification Grade Mark:
AST Standard: A-193 Grade B-
CHEMICAL COMPOSITION (wts) "
™ if 1 Chemi 1ysi |
Carbon - 0.37 - 0.49 0.44 by
Chromium = 0.75 - 1.20 0.91
Manganese - 0.€5 - 1.10 0.79
Molybdenum ~ 0.15 ~ 0.25 0.22
S$ilicon « 0.15 « 0.35 0.23
Phosphorus = less than 0.035 0.008
Sulfur = less than 0.040 0.022

Boron = not contro)led

MECHANICAL PROPERTIES
Minimum ASTM Mechanica! Specifications

Ultimate tensile strength = 125 ksi
0 2% Offset yield strength « 105 ksi
Elongation « 16%

Reduction in area = 50%

Hardness

Remarks:

Fastener meets the minimum evaluated requirements dofined in ASTM A-193 M86

Grade B7,

Less than 0.0008

148.1 ksi
137.0 ksi




‘} "~ (K
Type: ) Screw

l,=.u af': 1
ldertification Grade Mark:

ASTM Standard: ﬁ;&.ﬁ Type 1

CHEMICAL COMPOSITION (wt%) o
] | Actual Chemica) Analysis Resuits
Carbon « 0.25 - 0.58 0.36
Manganese - not less than 0.57 0.7%
Phosphorus = not more than 0,048 0.020
Sulfur = not more than 0.058 0.12
Boron = not controlled Tess than 0.0005
MECHANICAL PROPERTIES
Minimum ASTM Mechanica! Specifications  Actus) Mechanical Measurements
Hardness Rockwell € 25-34 Re 33-J4
Remarks:
;CttOnir meets the minimum evaluated reauirements defined in ASTM A-445-86
yoe !,
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ldentification Grodo Mark:
ASTM Standard: A-449 Type 1
CHEMICAL COMPOSITION (wts)
ficati nalysi

Carbon = 0.25 ~ 0.%8 0.36

Manganese - not less than 0.57 0.7%

Phosphorus = not more than 0,048 0.022

Sulfur = not mo . than 0,058 0.012

Boron = not controlled Less than 0.0008

MECHANICAL PROPERTIES
Minimum A3T™ Mechanical i!!i"‘il!‘ﬂﬂl | ranical ramen

Hardness Rockwell € 26-34 Re 33-34

Remarks:

;csto:or meets th) minimum evaluated req.irements defined in ASTM A-449-86
ype
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entification: CC-f
. 7 ) -5

L vt ' " i c\?.;;.s
e Type: Lraw b’
3&:'#"{:.3‘" C;
1

JToentification Grade Mark:

ASTM Standarc: A-419 Type L
K
CHEMICAL COMPOSITION (wt¥) A
i ) ical Analysi
Carbon - 0.25 ~ 0.58 0.36
Manganese - not less than 0.57 0.74
Phosphorus = not more than 0.048 0.01%
Sulfur = not more than 0.058 0.008
Roron « not controlled Less than 0.0008
MECHANICAL PROPERTIES
Minimum ASTM Mechanical Specifications Actia] Mechanical Mrasurements
Hardness Rockwel) C 25-34 fc 31-34
Renarks:
;astcnor meets the minimum evaluated requirem .nts defined in ASTM A-448-86
ypue 1,

it
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_ i fon: CC
eoz Calvozt c;:ff
e CO rew
Size: 8’:.1 16

Tdentification trulc Mark:

ASTH Standard: A-449 Type 1

SeAEMICAL COMPOSITION (wtt)
hemica) Specifications

Carbon = 0.25 - 0.58

Manganese - not less than 0.57
Phosphorus = not more than 0,048
Sulfur = not more than 0.058
Boran = not cortrolled

MECHANICAL PROPERTIES

Minimum ASTM Mechanical Specificatior

HMardness Rockwel) C 25-34
Rgm.r;;:

hemi Analysi 1

0.36

0 7%

0.022 i
0.009 .
Less than 0.000%

| nanical r

Re 33-34

Fastener meets the minimum eva'uated requirements defined in ASTM A-449-86

Type 1.




l‘onﬂﬂuﬁu Cn‘o er.@
ASTM Standard: A-449 Type 1

CHEMICAL COMPOSITION (wes)
ificati

Carbon = 0.25 - 0.58

Manganese - not less than 0.57
Phosphorus = not more than 0.048
Sulfur = not more than 0.058
Boron = not controlled

MECHANICAL PROPERTIES
in{ hanica) if4
U!t1nnto tensile Yoad - 10,550 1bs

Proof 'oad - 7,450 bs
Hardness

Remarks:

Actual C+ i3 Rosyl

0.40
0.7%
0.020
0.017
Less than 0.000%

i hanical n

13,250 bs
Acceptable
Re 3¢-34

Fastener meets the minimum evaluated requirements defined in ASTM A-449-86

Type 1.



Sample lcoutificocic-. CC-M
:::.v?oz hlvozt cun

¢ Type: Cap Scroew
Size: 3/8x 203 3 O
ldentification Grade Mark:
ASTM Standard: A-449 Type 1

CHEMICAL COMPOSITION (wt%)

! i i

Carbon ~ 0.25 - 0.58

Manganess - not less than 0.57
Phosphorus = not more than 0,048
Sulfur = not more than 0.058
Boron - not controlled

M PR T
ind ™ hanica) ifi ion
Ultimate tensile Yoad « 10,550 \bs

Proof load - 7,450 1bs
Hardness

Remarks:

hemica) 1yst

0.38 '
0.69

0.028

0.018

0.0008

Actiua) hanical M rioents

12,250 1bs
Acceptable
Re 29-33

Fastener meets the minimum evaluated requirements defined in ASTM A- ~445-86

Type 1.




“Sample Identification: CCel

i Calvert C1iff

Sample Type: Cap Screw
Size: 0’!: x 18 x3
Identification Grade Mark:

ASTM Standard: A-449 Type )

CHEMICAL COMPOSITION ‘w*¥)
Actua) Chemica) Analysis Results
Carbon = 0.25 - 0.58 0.34
Manganese - not less than 0.5/ 0.7¢4
Phosphorus = not more than 0.048 0.014
Sulfur = not more than 0.058 0.015
Boron = not controlled Less tha. 0.000%
MECKA PERT
ind TM Mechanical ficetions  Actua) Mechanical Measurements
Ultimate tenstle .ad - 24,350 Ibs 27,650 bs
Proof load - 17,250 \bs Acceptadble
Hardness Re 30-3)
Remarks:

;ottonor meets the minimum evaiuated requirements defined in ASTM A-449-86
ype 1.
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Sample ldentification: CC=~J
Source, Calvert Cliff

Sample Type: Cap Screw

Size: /16 x 18 x 1-1/4 O
Identification Grade Mark:

ASTM Standard: A-449 Type |

CHEMICAL COMPOSITION (wt%)
ASTM Chemica) {firation
Carbon - 0.25 - 0.58

Manganese = not less thar 0.57
Phosphorus = net more than 0,048

Sulfur « not more than 0.058
Boron = not controlled

MECHANICAL PROPERTIES

Min‘mgm ASTM Mechanica! §g!sif1gl;1gn!

Ultimate tensile load - €,300 Ybs
Proof load - 4,450 bs
Hardness

R!m:rk!:

Fastener meets the minimua evaluated requirements defined in ASTM A-449-86

Type 1.

0.3%5
0.72
0.024
0.018

less than 0.0005

Actua)

7,250 bs
Acceptable
Re 26-29

N




¢ 4} .
hu!o ummmi K
Omm wvm ﬂ

’)0
Mn. $/16 x “ X l-l/l
Identification Grade Mark:
ASTM Standard: A-449 Type

CHEMICAL_COMPOSITION (wt%) S
ical if fon A 1 Chemi {

Carbon « 0.25 « 0. 58 0.34

Manganese = not less than 0.57 0.74

Phosphorus = not more than 0,048 0.020

Sulfur « not more than 0.058 0.018

Boron = not controlled Lest than O0.0L §
MECHANICAL PROPERT'ES
Minimm ASTM Mechanics) Specifications  Actual Mechanical Meagurements
Ultimate tensile Youd ~ 6,300 Tbs 7,250 'bs
Proof Yoad = «,450 1bs Acceptable
Hardness Re 30-3)
lgmgrkg:
:aato;.r meets che minimum evaluated requirements defined in ASTM A-449-86
ype

¥
s
by
s
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Sample ldentification: CC-L
Source: Calvert CIIff

' Sample Type: Cap Screw
Sfze: 5/16 x 18 x 1-1/4
Identification Grade Mark:
ASTM Standard: A-449 Type 1

CHEMICAL COMPOSITION (wth)
hemical fication ] Chemical Analysis Resul
Carbon = 0.25 - 0.58 0.33
Manganese = not less than 0.57 o.M
Phosphorus = not more than 0.048 0.019
Sulfur = not more than 0.058 0.014
Boron = not controlled Less than 0 ‘00§
MECHANICAL PROPERTIES
Minimum ASTM Mechanica) §g“1ﬂgﬁfgn! ] Mechanica) remen
Jitimate tensile Yoad - 6,300 bs 7,250 1bs
Proof load « 4,450 bs Acceptable
Hardness Re 29-31
R!mrk;:

Fastener meet: the minimum evaluated requirements defined in ASTM A-449-86
Type 1.




Sample ldentification: CC-M
Source: Calvert C1iff

Sample Type: Cap Screw
St2e: 172 x 13 x 3 Q

Identification Grade Mark:
ASTM Standard: A-249 Type

CHEMICAL COMPOSITION (wt¥) s

ASTH Chemica!l i1 n A hemica) Analysi
Carbon = 0.25 - 0.58 0.3% :
Manganese = not less than 0.57 .73
Phosphorus = not more than 0.048 0.016
Sulfur = not mere than 0.058 0.019
Boron = not controlled Less than 0.0008

MECHANICAL PROPERTIES
Minimum ASTM Mechanica) Specifications Actusl Mechanical Measurements

Ultimate tensile load - 17,050 bs 22,000 bs
Proof load - 12,050 Acceptable
Hardness Re 29-32
Rgm!rk;:

Fastener meets the minimum evaluated requirements definad in ASTM A-449-86
Tyse 1.




Sample Identification: 6oep
Source: Calvert C1iff

Sampin Type: Cap Screw
Sfze: 1/2x13x )
Identification Grade Mark:
ASTM Standard: A-049 Type

CHEMICAL COMPOSITION (wt%)
™ { Specificasi | fcal Analysi
Carbon - 0.25 - 0.58 0.3%
Manganese = not less then 0.57 0.7%
Phosphorus = not more than 0.048 0.010
Sulfur = not more than 0.058 0 014
Boron = a0t contro)led Less than 0.000§

MECHANICAL PROPERT

Minimum ASTM Mechanica! §g!§1¢15!;1gn. Actua) hanica) r

Ultimate tensile load = 17,050 1bs 22,350 bs

Proof load - 12,050 bs Acceptadble

Hardness Re 32

R!mgrk;:

Fastener meets the minimum evaluated requirements cefined in ASTM A-449-86
Type 1.
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Sample ldentification: CC-0

Source: Calvert Cliff

Sample Ty:o: Cap Screw
Slze: 5/8 x 18 x )
Identification Grade Mark:
ASTM Standard: A-449 Type

GHEMICAL COMPOSITION (wt%)
hemica) 114 fon | Chemica! Analys! |
Carbon = 0.25 ~ 0.%8 0.34 i
Manganese = not less than 0.87 0.7% \
Phosphorus = not more than 0.048 0.012
Sulfur « not more than 0.058 0.014
Boron - not controlled 0.000% ‘
MECHANICAL PROPERTIES &
Minimum ASTM Mechanica) Specifications Actual Mechanical Mn“r!mn“
Hardness Rockwell C 25-34 Rc 30-33
Rgm!r“:
‘ ;astonor meets the minimum evaluated requirements defined in ASTM A-449-86
ype 1.
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Sample ldentification: CC-p
Source: Calvert CIiff

Sample Type: Cap Screw
Size: §/8 x 18 x 1 Q

Identification Grade Mark:
ASTM Standard: A-449 type

SHEMICAL COMPOSITION (wt%)
ica) ifd ion ical Ana)

Carbon = 0.25 - 0.58 0.43

Manganese ~ not less than 0.57 0.7%

Phosphorus = not more than 0,048 0.030

Sulfur = not more than 0.058 0.024

Boron = not congroilod Less than 0.000¢
M[QQQNIQAL PROPERTIES
Minimum ASTM Mechanical !2!5‘"5!!‘2"! Actual hanical remen
Hardness Rockwe)) C 25-34 Re 30-31
lmrq:

:astoror meets the minimum evaluated requirements defined in ASTM A-449-86
ype 1.



Sample ldentification: CC-Q
Source: Calvert Cliffs

Sample Type: WNut
Size: 1x8 @
Identification Grade Mark:

ASTM Standard: A-194 Grade 2M

Hardness - Rockwe)) C 24-38

Remars:

CHEMICAL COMPOSITION (wt%)
ica) { {on ) 1ysi

Carbon = 0.40 minimum 0.43

Manganese ~ not controlled 0.70

Phosphorus = less than 0.040 0.028

Sulfur = less than 0.050 0.022

goron = not contro)led Less than 0.000%
Q{QNA!]QAL PlQ’;!Y]{i
M1n1Mgm ASTM g!;h!n1;|\ il!i"‘i!!‘ﬁﬂl hanical M n

Re 29-32

Fastener meets the minimum evaluated requirements defined in ASTM A-194-87.
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Sample ldentification: CC-R
Source: Calvert Cliffs

Sample Type: Wut
Size: 1 x 8 <3:i>
ldentification Grade Mark:

ASTM Standard: A 184 Grade 2

CHEMICAL COMPOSITION (wt%,
T™ Chemi \ n A | Chemica) \ysi
Carbon = 0.40 minimum 0.43
Manganese = not controlled 0.70
Phosphorus - less than 0.040 0.030
Sulfur = less than 0.050 0.020
Boron - not controlled Less than 0.0008
MECHANICAL PROPERTIES g
Minimum ASTM Mechanical Specifications  Actusl Mechanical remen
Hardness - Rockwell C 24-38 Rz 29
Remarks:

Fastener meets the minimum evaluated requirements defined in ASTM A-194-87,
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Figure 1. Photograph of Bolts RS-A and RS-B
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Figure 2. Photograph of Bolts RS-A and RS-B
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Figure 3. Photograph of capscrews CC-C through CC-F
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Figure 4. Photograph of rapscrews CC-C through CC-F
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Figure 5. Photograph of capscrews CC-G and CC-M
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Figure 6. Photog-aph of capscrews CC-G and CC-N
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Figure 7. Photograph of capscrew CC-l
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Figure 8. Photograph of capscrew NC-]
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Figure 9. Photograph of capscrew CC-J through CC-L
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Figure 10. Photograph of capscrew CC=J through CC-L
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Figure 11. Photograph of capscrews CC-M and CC=N
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Figure 12. Photograpr of capscrews CC~M and CC-N
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Figure 13. Phctograph of capscrews CC-0 and CC-P

l\!‘l\l“‘l" ||I|l|l|l|lll'l I'lllll'lll'lll l'l,lll,

5 Bl

.ththhthhbhuhhhbhhhhhhhhhhhlhthhthhthhhhlhthhth

e

\

I

Figure 14. Phetograph of capscrews CC-0 ¢ «d CC=P
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Figure 15. Photograph of nuts CC-Q and CC-R
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Figure 16. Photograph of nuts CC-Q and CC-R
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