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»>4340++ #L 4% * Rolfe-Novak-Barsom correlationd CVN# & K .2
7 blsRE
004340+ L 8 #ra i #4532 4870°C 01l Quench» = L &
350 °C(662°F)2 H & RIFA [*] © E)
o,=217 ksi
CVN=17 ft-lbs

i+ £ Rolfe-Novak-Barsom correlation # 3% i£ i ‘

CVN=17 ft-Ibs — Kic=81.69 ksi/in
= 2 & Kic=80.0 ksi~lin q 1

* An investigation of metallurgical Factors Which Affect the Fracture Toughness of Ultra -
High Strength Steels, W. E. Wood etc., Lawrence Radiation Lab, LBL-1474, 1973. rih, /
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£ o Y o™, 1200~870 0il | |
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Table XVII., Room temperature longitudinal tensile propertieé for alloy 4340

Austenitizing Quench Tempering Test .2% Yield Stremgth  Ultimate Elonga- Reduction True
Temperature Temperature Specimen ksi Tensile tion of Area Fracture
Number  micro macro macro'** Strength | - Strain

°C °c ‘ : ksi 2 Z 2
1200 - 0il1 AQ 13 © 165 220 195 326 6.9 5.5 .04

’ 200 14 200 227 220 288 8.5 19.0 . .20

280 15 202 212 210 256 7.7 24.0 .26

350 16 195 207" 200 238 6.8 20.0 +21

1200-870 0il AQ* 17 190 210 180 315 12.0 A1
. A Q* 18 200 218 200 308 3.0 13.0 .12

AQ* 19 200 220 212 320 3.9 8.8 .08

AQ 7 160 230 188 318 2.6 6.7 .06

AQ 8 163 232 200 318 3.7 8.8 .08

200 9 195 230 225 290 sl 13.0 .12

280 10 197 215 205 253 FoF 21.0 Wk

280 11 208 225 217 265 6.7 12.0 1 s

350 * 20 200 200 200 o232 73 20.1 .21

350 * 21 202 200 200 _ 236 6.1 21.1 23

i 350 12 196 205 200 235 6.6 15.0 .04

870 0411 AQ 1 180 237 210 323 10.6 17.0

‘ AQ 2 171 225 205 320 7.4 44,6 .18

200 3 195 235 225 290 13.5 54.8 .58

280 4 210 210 210 235 13.4 47.1 .79

5 225 230 - 230 262 12.8 55.6 .62

6 217 217 262 13.9 T 6.7 .80

were machined instead of ground.

_ %% Corrected macro yield strength, explained in text.

* These specimens were heat treated at a later date than the other specimens and V
7
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Rolfe-Novak-Barsom correlation
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T 5 ARG E b P 5B e Y W & %7 ‘ﬁj? Charpy Test Charpy Test
o BE Ksi Ksi % % Ft-lb@10°F Ft-lb@90°F
g Information
i Information
Hode =165 =150 =10 >35 Only Only
2 168~174 155~161 15~16 52.6~54.3 26~38 48~54
61236 173.9 161.6 15 53 26~28 48~49
o —
A2 61236 w4 189 171.7 14.2 46.2 26.74
Cc6 61236 47 175.1 14.7 455 19.26 26.03
D14 61236 AirEr A 173.7 159.1 16.6 53.1 38.52
B10 61236 2 = 164.2 138.6 16.4 53.5 28.03 42 .53
158.2 138 17.2 53.2
158.1 138.4 17.8 53.1
B13 NA B 143.3 120.5 18.7 55.4 42.37
C9 61236 B 159.2 138.7 18.3 56.1 43.25
159.8 139.6 17.3 55.8
D11 NA 2 = 179.4 167.9 15.8 49.5 40.96
AT 166~171 151~157 15~16 47~51

34~40 ﬁ?
W &
’/
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B+ #he 4 712,300 kip
s+ =712,300/6.506=109.48 ksi
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T
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Table 4: Stud Stresses for the Additional Load Cases Requested by TPC

Preload s Stress : ;
Case# (kips/stud) Load Condition Type Stud Stress (ksi)
1 680 Plant Specific Foulted Loads Pr+Om Max=107.70
2 680 Plant Specific Upset Loads PrtUm Max= 107.00
it f B :
3 680 Plant Specific Faulted OTM only# Mine 106.06
- Pm+0Om Max= 106.28
\ if 4.8 2
4 680 Plant Specific Upset OTM only Mine 106.11
Plant Specific Upset Thermal Om .
5 680 Moment Only Max= 106.31
= = . -
6 680 Plant Specific Faulted Vertical PO Max 106,28
Upward Force only
680 Design Basis Faulted Loads© Pm+Om |CMax= 111.66>
560 Plant Specific Foulted Loads Pr+Om Max=90.13

A, OTM - Qver Turning Moment

B. The minimum volue shown s the stress of the studs on the compression side of flange due to OTM,
presented only for cases 3 and 4 per TPC request.

C. Vertical upward force is assumed to be 1083 kips instead of the Design Basis vaiue per TPC request.
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