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14) =78, K&, #&, ME, "BERERFREREEC 7 V- TRBR(FE6W) ", SN841-—

CTT-46, BIF - AREIREEN, BR5 248 Ao



Table 1

Fabrication conditions of Monju eladdings
Symb"ilggding MK 1 MK 3 MS1 MS 3
Heat No. L0788 L0961 V2092 V2106
Millsheet No. §-75-4 S-75-4 |MS—RD—-0007|MS~RD-0007
Lot No. 1 3 1 3
Cladding No. |4001~4057 | 4066~4500 | 5001~5089 | 5184~5288
S D eatment | 1125Cx3min| 1085CX3min| 1020CX2min| 1020CX15min
Cold work 209 20% 20% 20%
c (%935, 0.056 0.058 0.046 0.046
Si(<0.75) 0.49 0.48 0.50 0.56
Mn (13000 1.56 1.79 1.52 1.57
| P (<003) 0.010 0.004 0.019 0.018
‘E S (<0.02) 0.006 0.005 0.008 0.008
E Ni (1200, 13.68 13.81 13.07 13.07
Sler (LR 1678 1688 17.55 1755
o | mo(289) 2.49 2.41 2.48 2.4 7
o,
§ Co(<£010) 0.0 8 0.0 2 0.01 0.0 1
~ | B(<0.0005) 0.0008 0.0007 00001 0.0010
g N(<0.010) 0.0064 00047 0.0080 0.0074
5 Al (<0.05) 0.005 0.015 00110 0.0180
As(<0.03) 0.00 2 0.002 0.002 0.002
Cu(<£0.20) 0.028 0.022 0.0800 0.0800
NI—: (<£0.05) 0.01 0.01 0.002 0.002
Ti(<0.1) 0.005 0.024 0.002 0.002
V(<0.2) 0.027 0.005 0002 0.005
O(Report) 0.0019 00016 0.0015 0.0011




Fabrication conditions of Joyo MK—1I

Table 2 claddings
Symbol of
cladding JK2 JK3 JS1
Heat Ne. L0788 L0961 V2092
Millsheet No. 5-75-6 S-75-6 JS-RD-0003
Lot No. 2 3 1

Ciadding No.

1091~1200

1201~1400

1001~1400

Solution trestment|

(Temp XTime )

1120TCX3min

1090CX3min

1020CX1.5min

Cold work 21% 20% 21%
2032 0.0 62 0.057 0.050
S1(£0.75) 0.4 8 0.4 7 0.49
Mn (13000 151 173 153

~ | P(=£0.03) 0.011 0005 0.019

§ S(<0.02) 0.006 0.006 0.007

E Ni (1280 ) | 1355 1388 13.08

Sler(l%30.) | 1685 1675 17.60

g Mo (239 ) 2.48 2.35 2.42

5 Co(=<0.10) 0.07 0.01 0.01

g B(<0.0005) 0.0004 00007 0.0001

E N(<0.010) 00074 00051 00080

° A1(<0.05) 0.004 0.020 00100
As(<0.03) 0.002 0.002 0002
Cu{<0.20) 0027 0020 0.080
ﬁ{(gaos) 0010 0.005 0002
Ti(<0.1) 0005 0.026 0002
v(£0.2) 0.026 0006 0.002
O(Report) 00017 00013 0.0020
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Table 4 Grain size and hardness of Joyo MK-1

claddings
J K2 J K3 J 51
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Table b

Tensile properties of Monju claddings

Symbol of

cladding MK 1 MK 3
T Specimen Tensile 0.2%proof|Elongat~ {Specimen |[Tensile |[0.2%proof|Elongat-
es(t:bt)emp. Strength |[Stress ion strength |stress ion
i, (Rgf i) | (Kgf./md) (%) ¥/ (Rgt ) | (Egf/md) (%)
K4022-14 8 3.5 711 169 K4073-13 88.0 746 148
R.T
K4028-16 8 3.9 72.5 174 K4084-13 878 755 149
K4015-10 690.2 60.9 5.7 K4083-15 708 59.6 54
400 K4022-12 691 60.5 5.8 K4073-8 728 649 5.7
K4015-1 71.5 68.5 4.0 K4069-1 72.8 69.1 4.0
K4017-13 6 52 55.6 — K4084-15 679 61.6 4.7
500 K4004-9 6 4.4 564 - K4073-14 69.0 61.3 45
K4004-1 6 9.0 627 6.0 K4073-1 721 65.0 6.0
K4015-11 58.6 485 9.3 K4088-15 61.9 49.0 9.2
600 K4022-15 5 9.1 51.0 9.0 K4084-7 624 52.7 9.3
K4017-1 56.1 54.5 5.0 K4084-1 64.1 56.8 —
K4057-3 50.9 406 12.0 K4073-10 52.7 41.6 134
650
K4004-10 — - - K4083-13 53.0 422 138
K4017-9 41.2 327 235 K4069-10 441 33.0 26.7
700 K4028-14 4 2.7 338 24.0 K4083-11 43.1 31.5 316
K4022-1 4 2.7 396 150 K4083-1 452 395 16.0
K4004-8 350 26.7 39.0 K4084-12 37.3 27.0 34.0
750 K4015-7 352 271 40.3 K4069-13 36.3 270 36.1
K4028-2 37.0 328 25.0 K4088-2 37.0 328 25.0
K4004-13 2 9.0 213 454 K4083-12 294 204 479
800 K4015-12 291 209 454 K4088-13 304 21.9 403
K4028-1 294 26.3 320 K4088-1 299 26.3 34.0
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Table 5 Continued
Symbol of
M§1 MS 3
cladding
Test temp|Specimen ([Tensile |0.2%proof |Elongat- |Specimen [Tensile |0.2%proofi{Elongat-
Strength [Stress ion strength |stress ion
€ . (Kgf /i) | (Kgi md) (%) ¥ (Bgt ad) | (Kot ad) (%)
§55023-12 815 7286 194 85199-7 804 692 208
R.T
85025-16 g21 71.1 21.0 55216-14 80.0 66.9 227
55023-11 65.9 581 48 $5218-14 64.4 54.9 4.3
400 . ’ 55199-8 65.3 6786 5.7
S$5025-3 - 653 59.1 5.2 §55216-1 65.4 585 6.0
S55023-19 63.3 583 5.2 55194-7 61.7 54.1 4.2
500 S5S5216-11 61.9 55.0 —
55025-17 63.6 576 47 55218-2 63.2 574 —
55023-17 547 48.0 9.6 55216-15 54.3 469 129
600 55215-8 54.3 46.1 123
85025-14 55.6 485 9.8 55199-1 56.6 51.5 —
§55023-10 416.6 390 172 855218-13 470 381 16.7
650
55025-13 46.7 375 16.2 855199-9 46.7 36.4 164
53023-6 389 298 273 556216-8 383 28.7 314
700 55194-15 38.2 294 334
55025-6 387 294 295 S5$5215-1 413 369 14.0
35023-3 323 235 371 85215-15 315 223 387
750 ‘ S55199~-12 323 23.7 405
85025-11 32.9 238 40.2 855218-1 32.0 285 26.0
856023-7 26.6 183 488 55216-10 265 185 416.1
800 855194-12 267 178 478
85025-18 26.5 183 591 56194-1 278 242 30.0




Table 6

Tensile properties of Joyo MK—Ilcladdings

Symbol of
J K 2 JK 3 J§1
cladding
Test temp|Specimen [Tensile 02%proof|Elongat- |Specimen |Tensile |02%proof|Elongati- |Specimen |Tensile |[02%proof|Elongat-
Strength [Stress ion strength |stress s ion strength |stress ion
(C) A (Kgt, mi) | (Kef, mi) (%) i, (Kgf /miy | (Kof4i) (%) . (Kgt nd) |(Kef, i) (%)
K1123-5 80.4 69.1 20.6 K1217-4 84.6 737 171 51037-9 833 68.9 19.7
R.T
K1126-9 819 697 16.6 K1255-5 825 717 195 51046-7 839 701 16.1
K1118~9 66.7 58.3 6.7 K1206-6 6 8.0 60.8 6.9 51046-5 66.8 b6.6 —
400 K1123-8 6 6.2 57.0 7.5 K1219-5 68.6 60.5 6.7 851084-7 66.6 575 5.0
K1173-1 692 60.2 6.2 K1296-1 70.5 60.2 7.8 S1110-1 68.4 60.1 46
K1123-7 6 3.0 55.0 48 K1233-4 675 60.6 5.0 S1037-3 648 55.4 4.3
500 K1131-8 642 549 6.9
K1199-1 65.4 54.1 6.6 K1233-9 68.0 61.0 5.5 851052-5 62.6 57.3 5.7
K1126~8 551 474 a7 K1240-9 589 509 9.8 S1033-6 549 471 9.4
600 K1131-7 56.0 465 106 K1243-7 581 508 10.0 51037-4 56.0 445 8.5
K1165-1 58.1 ha 11.6 K1268-1 60.6 527 9.6 §1096-1 57.6 50.4 11.0
K1120-~3 488 373 149 K1217-9 49.2 38.7 159 S1048-8 46.3 33.5 15.2
650
Kil56~4 47.2 374 16,7 K1255-3 47.7 377 188 S1067-6 44.7 332 191
K1126-3 38.7 296 36.3 Ki1206-3 3929 30.0 299 S51046-6 395 287 —
700 K1131-9 40.2 31.0 362 K1206-5 102 295 26.3 $1084-6 39.3 29.4 242
K1188-1 4038 311 230 K1265-1 316 42.6 21.0 S$1095-1 40.1 29.7 22.2
Ki1118-3 327 243 42.8 K1222-4 34.6 243 398 $§1049-4 318 224 443
750 K1118-8 325 24.0 397 K1240-8 37.8 235 109 §1049-9 319 221 3946
K1196-1 329 228 36.2 K1334-1 228 341 242 S1146-1 33.7 21.7 26.4
| K1126-5 26.3 18.2 51.3 K1233-6 273 188 417 S1033-4 26.3 17.1 492
800 Kii54-7 26.8 187 483 Ki1255-6 26.7 18.0 40.3 51084-9 265 175 499
K1186=1 27.7 184 378 K1320-1 26.1 16.1 386 851140-1 25.3 14.0 35.0




Table 7 Burst properties of Monju claddings.
MK1 MK 3

Test temp| Specimen (Burst 02%proof|Burst Pressuriz- | Specimen |Burst 02%proof | Burst Pressurizi-
pressure | pressure | hoop stress|ing speed pressure [pressure | hoopstress speed

) | (gt /od) | (Rot/ed) | (Rot /i) |G /orko) | s (gt o) | Ryt /o) | (Rt /o) | (Ko E ortin)
K4004-7 1500 1410 101.0 164 K4069-7 1560 1470 1050 164
BT K4015-8 1521 1419 1024 160 Ka073-7 1599 1499 1092 178
K4017~8 1178 — 793 176 K4083-7 1266 - 8§52 176
400 K4022-13 1199 — 80.7 174 K4084-8 1278 - 86.0 176
K4017-14 1134 — 76.3 175 K4069-9 1200 — 808 176
200 K4028-13 1145 — 771 176 K4088-14 1206 - 812 175
K4015-14 1017 - 684 176 K4073-9 1065 - 717 175
800 K4017-10 965 — 649 175 K4084-14 i062 - 715 175
K4022-10 858 — 579 176 K4084-9 933 — 6238 175
890 K4028-15 864 - 581 175 K4088-16 927 - 624 176
K4017-15 756 — 509 175 K4069-11 789 - 53.1 175
roo K4057=-2 746 - 50.2 175 K4073-11 795 - 535 175
K4022-9 653 — 439 175 K4083-14 666 - 448 174
red K4057-4 653 - 439 175 K4073-15 651 — 438 175
K4004-15 563 - 379 175 K4069-14 b58§ — 376 175
800 K4017-12 563 — 379 178 K4084-11 551 — 371 176

* Burst hoop stress. being caleculated by the mean diameter formula.
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Continued.

Table 7
MS1 MS 3

Test temp | Specimen Burst 02%proof |Burst Pressuriz- |Specimen |Burst 0.2%proof |Burst Pressuriz-
pressure |pressure |hoopstress¥|ingrate pressure |pressure hoop stress¥ing rate

(T fa (Rof /ed) | (Kot ed) | (Kgt/md) |QRel edmn ') (Rt /ed) | (Kot /end) | (Kot /md) (Kot Arbmii™™)
55023-2 1440 1325 96.9 180 85194-8 1448 1370 97.5 177
BT 85025-1 1427 1320 96.0 180 S5519%-10 1446 1338 973 181
$5023-4 | 1143 | — 769 176 |S5215-7 1146 - 771 177
+00 550256-2 1140 - 76.7 176 S5216-7 1145 - 771 175
S5023-5 1686 - 73.1‘ 175 55194-9 1092 - 735 176
200 55025-4 1092 - 735 176 55218-15 1098 - 739 175
55023-8 927 - 624 176 85199-11 935 - 629 176
000 §5025-7 929 - 625 177 S.5215-10 923 — 621 176
855023-9 800 — 538 174 §5216-12 g807 - 543 177
°o0 85025-10 801 - 539 176 §5218-16 816 - 549 175
: §5023-13 698 - 47.0 174 §5194-10 720 - 485 176
709 S50256~12 699 - 47.0 173 S5199-13 725 - 488 176
§5023-15 600 - 404 175 §5215«11 615 - 414 175
rel 85025-15 603 — 4086 176 S55216-13 612 - 412 175
35023-16 504 - 339 175 55194-14 525 - 35.3 176
500 §5025~19 495 — 333 176 855199~15 513 - 545 176

% Burst hoop stress, being calculated by the mean diameter formula.



Table 8

Burst properties

of Joyo MK-—I

claddings.

J K2 J K3

Test temp |Specimen |Burst 02%proof |Burst Pressuriz— |Specimen |Burst 0.2%proof |Burst Pressuriz-
pressure |pressure |hoopstress¥ ing rate pressure | pressure [hoopsiressX¥ing rate

() #e. (Kot /ert) | (gt /ed) | (Rt /md)  |(Kgf Grdmin ') 42 (Kot /ed) | (Kgf/cd) | (Rgf ) (Kot rimm')
K1118-4 1345 1230 99.0 195 K1206-4 1417 1281 1043 175
R-T K1120-6 1376 1230 1013 173 K1217-3 1418 1295 1044 174
K1123-4 1097 - 80.7 176 K1222-3 1163 — 856 181
100 Kl1126-4 1100 — 81.0 177 K1233~3 1163 — §5.6 179
K1131-4 1046 — 77.0 177 K1240-3 1056 - 777 176
\ 200 K1154-5 1051 - 774 177 K1243-6 1044 - 768 176
K1118-5 925 - 68.1 175 K1206-7 923 - 679 176
600 K1156-3 916 - 674 175 K1255-4 901 - 66.3 174
K1120-7 823 - 60.6 176 K1217-8 853 - 627 176
050 K1123-6 806 - 593 177 K1222-8 845 - 622 175
K1126=-6 712 — 524 175 |K1233-7 746 - 549 176
700 K1131-5 724 - 53.3 175 K1240-6 728 - 53.6 176
Kl1154-8 650 - 478 184 K1240-7 646 - 475 175
780 K1156-6 6356 - 486.7 176 K1255-7 622 - 458 176
K1120-9 539 — 397 176 K1206-8 526 - 387 176
800 K1156-8 538 - 396 174 Kl222-9 521 — 383 177

% Burst hoop stress, being calculated by the mean diameter formula.




Table 8 Continued.
JS1
Test temp|Specimen Burst 02%proof | Burst Pressuriz-
pressure | pressure (hoopstress¢ |ing rate

(c) ¥ (Rt /ed) | (Bot/ed) | (gt /ad) |Kef Arbmi )

81033-3 1376 1231 1013 174
R.T

851037-5 1396 1292 1027 176

81046-3 1136 - 836 175
400

§51049-5 1100 — 81.0 179

S1052-7 1054 - 776 176
500

S51067~-4 1082 - 796 176

51033-7 905 — 666 176
600

851084-3 878 - 646 176

S51037-6 805 - 592 176
650

51046-9 806 - 593 176

851049~6 700 - 515 176
700

S1052-9 682 - 502 174

S1067-8 605 - 445 178
750 )

S1084-5 595 - 438 174

§1033-9 503 - 370 177
800

81037-8" 512 - 377 176

* Burst heoop stress, being

diameter formula

calecurated by the mean




Table 9 Creep and ecreep rupture test conditions.
Internal pressure ereep rupture test
Monju cladding Joyo MK-I cladding
Temperat- Symbol Tempera- Symbol of
ure of cladding Pressure | ture Pressure
() (c) cladding
650 MK ,MK3,MS3 650 JK2,JK3,J81
700 |MK1,MK3,MS3,MS1 700 |JK2,JK3,J81
Creep rup- Creep rup-
ture ture
: 4~5 levels 4~51levels
760. |[MK1,MK3,MS3 750 JK2,JK3,J81
800 MK1,MK3,MS3 800 JK2,JK3,J81
Uniaxial tension creep test
Monju c¢ladding Joyo ME-I cladding
Temperat- Symbol of Temperat- Symbol of
ure Stress ure Stress
4 o)) cladding (T) cladding -
700 MK1,MK3,MS3 4 levels 650 JK2,JK3,J81 4levels




Table 10 Results of creep rupture tests under

internal pressure for Monju cladding MX1

;r;n;zer- Prefssurée Hoopf strezss* Euiglt?nfz Eg:cl: tl.)::lle;f Institute
(°C) (kg /em®) | (kg /mm”) (h)

650 480 32.3 73.5 | K4015-6 | NRIM
380 25.5 629.1 | K4017-2 "

330 22.2 1,100.2 | K4004-2 PNC

300 20.2 1,706.7 | K4028-3 | NRIM

280 18.8 1,985.6 | K4022-4 PNC

240 16.1 3,384.5 | K4004-3 NRIM

700 300 20.2 135 K4022-5 KOBE
250 16.8 324 K£4028-7 "
200 13.4 823 K4017-3 "
155 10.4 1,846 K4004-5 "
120 8.1 3,430 K4015-5 "

750 200 13.4 106 K4004-4 | KOBE
150 10.1 380 K4022-6 y
110 7.4 1,071 K4028-5 "

90 6.0 2,568.1 | K4028-4 PNC

800 110 7.4 175.7 | K4028-6 NRIM
90 6. 212.9 | K4022-2 "

55 3.7 1,375.5 | K4015-2 PNC

50 3.4 1,149.8 | K4017-6 NRIM

40 2.7 4,780.7 | K4022-3 PNC

* Hoop stress, being calculated by the mean diameter formula.




Table 11 Results of creep rupture tests under
internal pressure for Monju cladding MK3
g;?ger“ Pr%ssurée Hoor:»f strezss* E&glti;g Sym‘ti)‘;legf Institute
(°C) | (kg'/em®) | (kg /mm®) (h) pec
650 440 29.6 90.1 K4083-6 NRIM
370 24.9 312.9 K4073-5 "
330 22.2 1,100.2 K4004-2 PNC
330 22.2 724.4 K4069-2 "
280 18.8 1,631.5 K 4088-5 NRIM
250 16.8 1,843.0 K4083-4 PNC
170 11.4 4,215.9 K4084-2 "
700 250 16.8 199 K4083-2 KOBE
200 13.4 500 K4084-4 "
160 10.8 1,062 K4069-5 "
- 80 5.4 6,639 K4084-5 "
750 200 13.4 49 K4069-3 KOBE
130 8.7 389 K4069-4 "
80 5.4 1,171 K4088-4 "
50 3.4 5,480 K4088-7
800 80 5.4 142.3 K4084-3 NRIM
55 3.7 702.3 K4073-6 PNC
40 2.7 2,483.4 K4069-6 NRIM
40 2.7 3,315.1 | K4088-6 | PNC
30 2.0 11,153.0 K4083-3 "

* Hoop stress, being calculated by the mean diameter formula.




Table 12 Results of creep rupture tests under

internal pressure for Monju cladding MS1

*

ae” | Pressure | Hoop stress | TR | Symbolof | gy
(°C) | (kg'/em®) | (kg /mm®) (h) P
700 300 20.4 81 55024-1 KOBE
250 16.8 185 55024-6 "
180 12,1 774 S5024-8 "
180 12.1 778.7 S5024- 4 PNC

* Hoop stress, being calculated by the mean diameter formula, .




Table 13 Results of creep rupture tests under
internal pressure for Monju cladding MS3

ampe " | Pressure | Hoop swess¥| [ o8 0 | Symbol of | iy
(°C) (kg'/em®) | (kg /mm®) (h)
650 420 28.3 121.5 S5194-3 PNC
350 23.6 478.0 S5194-4 "
300 20.2 1,524.5 $5215-6 "
250 16.8 2,607.3 $5218-6 "
700 300 20.2 91 $5216-5 | KOBE
245 16.5 307 $5215-3 "
200 13.4 850 $5215-2 "
155 10.4 1,468 S5216-3 "
120 8.1 2,258 S$5199-4 g
750 200 13.4 82 $5199-2 | KOBE
150 10.1 309 55199-5 "
110 7.4 715 55216-2 "
75 5.0 1,800 S5194-2 X
800 120 8.1 87.8 $5194-6 PNC
90 6.1 216.9 $5199-3 "
50 3.4 1,364. 1 55218-4 "
30 2.0 3,127.9 55218-5 "

* Hoop stress, being calculated by the mean diameter formula




Table 14 Results of creep rupture tests under

internal pressure for Joyo MK-II cladding JK2

Temper- Time to
ature Prefssurée Hocq; strezss* rupture ?y:é ngegf Institute
(°C) (kg /em®) | (kg /mm®) (h) P
650 380 28.0 195.7 K1118-2 HITACHI
300 22.1 809.8 K1120-1 "
240 17.7 1,616.4% | K1156-2 "
220 16.2 3,575.8 K1186-2 "
200 14.7 3,372.3 | K1154-1 "
135 9.9  [(15.994.057 ¥1123-1 PNC
700 290 21.3 56.8 K1120-1 SUMITOMO
240 17._7 226.6 K1156-1 "
180 13.2 737.0 Kl131-1 "
140 10.3 1,806.0 K1186-3 "
750 180 13.2 164.8 K1118-1 SUMITOMO
150 11.0 289.3 K1165-2 "
100 7.4 721.8 K1154-2 "
60 FAyA 2,622.2 K1126-1 "
800 90 6.6 126.2 K1199-3 | SUMITOMO
70 5.1 221.9 K1173-3 "
50 3.7 612.1 K1196-2 "
Discontinued "
30 2.2 (6,934.0) K1123-2

* Hoop- stress, being calculated by the mean diameter formula.

*% Ruptured at heat affected zone.

**% Not used in data analysis.
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Table 15 Results of creep rupture tests under

internal pressure for Joyo MX-1I cladding JK3

gfumgger' Prissurée Hoori; strezss Eui;?lﬁg E‘saymbii};e(;lf Istitute
(°C) | (kg'/em™) | (kg /mm™) | (h) pee
650 380 28.0 117.8 K1206-2 HITACHI
300 22.1 440.9 K1222-1 "
240 17.7 1,326.2 K1268-2 "
220 16.2 2,333.1 K1334-2 "
200 14.7 1,902.9 K1240-1 "
135 9.9 7,426.0 K1268-3 PNC
700 240 17.7 117.4 K1233-2 SUMITOMO
200 14.7 232.3 K1320-2 "
140 10.3 688.8 K1243-2 "
80 5.9 3,235.0 K1206-1 "
750 150 11.0 128.8 K1334-3 SUMITOMO
100 7.4 297.0 K1265-2 "
60 4.4 922.0 K1243-1 "
s | 26 Pt | ames |
800 70 5.1 101.3 K1344~3 SUMITOMO
50 3.7 320.5 K1265-3 "
30 2.2 6,309.0 K1217-1 "
s | v P | s |

* Hoop stress, being calculated by the mean diameter formula.




Table 16 Results of creep rupture tests under

internal pressure for Joyo MK-II cladding JSI

remmer [ oresmre | oo snesr| D22 | Symbotof| i
(°C) (kg'/em®) | (kg /mm*) (h)
650 380 28.0 91.3 | S1037-2 | HITACHI
300 22.1 489.1 S1046-2 "
240 17.7 1,290.7 | S$1049-2 ]
220 16.2 2,627.3 | S51052-2 ]
200 14.7 2,256.1 | 51049-1 "
200 14.7 1,785.3 | S1110-2 PNC
150 11.0 4,534.0 | S1140-3 "
700 240 17.7 129.2 S1146-2 | SUMITOMO
200 14.7 219.5 S51095-3 "
140 10.3 802.4 | S1033-1 ]
80 5.9 2,279.0 $1110-3
750 150 11.0 97.8 | S1084-1 | SUMITOMO
100 7.4 290.8 | S1096-3 "
60 bl 687.0 | s1037-1 "
35 2.6 3,211.7 | $1084-2 "
800 120 8.8 51.8 | 51033-2 PNC
90 6.6 58.7 | S1046-1 "
40 2.9 525.2 | S1147-2 "
35 2.6 3,039.4 | S1052-1 !
25 1.8 2,605.2 | S1067-2 | SUMITOMO

* Hoop stress, being calculated by the mean diameter formula.




Table 17 Results of creep tests under uniaxial tension

for Monju claddings

Symbol Temper- Stress Minimum Specimen | Tested time
of ature £ creep rate rIL)umbe -
cladding (°C) (kg /mm2) (%/h) (h)
700 12.0 1.1x10°3 | K4028-8 Ru}p’tizg ('13
7.0 1.8x107% | K4028-9 | 22922 .
MK 1
4.0 5.5x107 > K4028-10 Digégg?inued
2.0 1.4x10°° | K4028-11 Diiéigfinue 4
700 12.0 1.7x1073 | K4088-8 | o 093,
7.0 2.6x10°% | k4088-9 | 2920
MK 3
4.0 1.1x10°% | K4088-10 Diiégi‘?inue 4
2.0 1.8x10°2 | K4088-11 Diiﬁgzmue .
700 12.0 1.6x1073 | $5218-8 | /733
7.0 2. 5X1O_4 $5218-9 Diiégrll?inued
MS 3
' 4.0 L. S}dO—A $5218-10 Digc,:gg’?inued
2.0 1.2x10°2 | 55218-11 Digégﬁzmue .




Table 18 Results of creep tests under uniaxial tension
for Joyo MK-1I claddings

éjnnbol

Temper-

Minimum creep rate

Tested time

Stress (%/h) Specimen
Cl:‘{ding at(ugé) (kg' fmm®) Eiyalgauge ]cBgmparater Rumber (h)
650 12.0 | 1.4x107%4] 7.3x107° | K1196-4 | 1,008.0
0 | 4.8x107°| 4.1x10"2 | K1186-4 | 1,008.0
JK 2 a5 -6
4,0 |2.8x107°| 5.2x107° | X1173-4 | 1,008.0
0 |s5.6x10% —— | x1165-4 | 1,008.0
650 12.0 | 3.2x107%| 2.1x10"% | K1268-4 | 1,008.0
7.0 | 1.2x107%} 7.0x107° | K1265-4 | 1,008.0
k3 4.0 |s5.0x1072| —— K1334-4 | 1,008.0
4.0 | 1.4x1072] 5.5x107® | x1296-4 | 1,008.0
2.0 — —— | XK1320-4 | 1,008.0
650 12.0 | 4.4x107%| 2.0x10°% | s1110-4 | 1,008.0
| 0 | 1.1x10°%| 4.5x1075 | S1146-4 | 1,008.0
o 4.0 | 4.5x1072| 9.7x107® | s1095-4 | 1,008.0
2.0 | 4.4x1070| —— S1096-4 | 1,008.0




Table 19 Hardness of Joyo MK-II claddings before and
after creep rupture tests at 650 °c

As-received Ruptured
Hardness Time Hardness yeafd;: S8
(Hv) (h) (Hr) rease
Transverse 269 243 9.7%
JK 2 3,372.2
Longitudinal 280 244 12.9%
Transverse 282 238 15.6%
JK 3 1,902.9
Longitudinal 294 248 15.7%
Transverse 281 210 25.3%
Is 1 2,256.1
Longitudinal 287 237 17.4%




Table 20 Creep rupture strengths of Monju and Joyo MK-II
claddings under the service conditions in Monju
and Joyo MK-II core, conducted as sixth creep
test program

Hoop stress to rupture
650°C 675 °C
7,560h 17,76Ch

MK 1 13.0 7.8
Monju MK 3 11.2 6.6
MS 3 12,2 7.1
JK 2 12.3 6.8
Joyo MK-1I JK 3 10.2 5.9
Js1 8.9 4.8




Table 21 Creep rupture strengths of claddings under the
' service conditions in Monju and Joyo MK-~II core,

conducted as first to sixth creep test programs

Creep Claddiné Hoop stress to rupture (kgf / mmz)
Program maker 650°Cx7,560h | 675°Cx17,760h
K 15.4 ‘ 10.2
1st
11.9 7.6
K 14.2 9.5
2nd
' S 10.6 5.9
| K 14.1 9.0
3rd
S 8.2 4.0
K 6.6 3.5
4th 7
S . 5.9 3.3
K 6.5 3.3
5th
S 12.0 7.0
K 13.0 7.8
6th
S : 12.2 ‘ 7.1
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