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The strain criterion of the liner material of the secondary coolant system of Monju

Tai ASAYAMA', Mamoru KOI'

ABSTRACT

Based on the lower limit of high temperature tensile and bending test results of SM400B, a
criterion of strain for the Monju liner was proposed:

Membrane and bending strain : ¢ m+ ¢b
em+ eb=15% RT<T<(350C
em+ eb=30% 350C=T=1000C

This criterion must be applied with considering the following reference value for membrane
strain, in order to prevent instable fracture arising from necking. This reference value was
determined based on uniform elongation obtained by high temperature tensile tests.

Membrane strain ; £m
em=5% RT<T<350°C
e m=10% 350°C=T=1000C

The liner is subject to multiaxial stress state under temperature history due to heating by
contacting to high temperature sodium and subsequent cooling. It was shown that the above
strain criterion was valid under such circnmstances, including other factors that could affect
material properties.

I'Structure and Material Research Group, System Engineering Technology Division, Oarai

Engineering Center
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A1 EH(css)am#mjmfaﬂﬁ

A-4

== ;2 (ESML06) 100°C(ESMLO7) 200°C(ESMLO8) 300°C(ESMLO9)
07 &%) [ D (MPa) 1T &®%) s 7 (MPa) 1T (%) [IE 1(MPa) 103" & (%) | ik 71(MPa)
0 0 0 0 0 0 0 0
0:2 206 0.2 276 0.2 263 0.1 188
1.7 299 1.4 277 08 263 0.1 196
3.1 354 2.6 324 1.7 343 0.3 196
4.9 404 4.9 375 30 400 0.7 254|
9.0 449 8.5 411 5.3 434 2.9 380
12.8 466 13.6 431{ 7.7 458 4.8 443
18.3 472 16.8 435 10.0 469 7.7 481
18.3 472 19.2 435 13.1 473 12.4 502
24 1 467 241 426 14.8 469 18.4 499
28.3 443 28.3 380 17.9 445 22.8 469
31.7 392 30.8 329 20.6 395 27.1 386
35.5 294 32.6 274 22.3 347 29.2 319
400°C(ESML11) 500°C{ESML12) 600°C(ESML03) 700°C(ESMLO4)
8 7% [t 71 (MPa)| OF #%) [I5 J1(MPa)| T3 &%) iz F1(MPa)] 13" &%) | i 1 (MPa)
0 0 0 0 0 0 0 0
0.2 158 0.2 116 0.2 94 0.2 49
0.8 235 0.5 180 0.5 112 0.4 52
1.7 283 1.7 223 15 119 1.0 53
3.0 340 2.7 240 3.3 122 2.3 67
5.0 391 3.0 243 3.6 125 4.0 81
7.9 422 3.9 279 5.7 155 6.8 83
12.4 436 6.6 304 7.2 166 15.0 81
18.3 435 13.1 309 124 169 21.4 77
24.2 421 ~ 25.1 291 26.8 159 39.1 65
28.8 386 33.5 257 47.6 128 57.2 52
33.8 298 39.4 196 57.9 90 75.0 33
37.2 196 44.2 107 64.5 36 89.1 3
800°C(ESMLOS) | . 900°C(ESML15) 1000°C(ESML26)
VDT &%) [I6 A MPa) U3 &%) |15 A(MPa)] U9 #(%) |5 71 (MPa)
0 0 0 0 0 0
0.2 30 0.1 20 0.2 14
0.4 33 0.3 24 0.8 17
1.0 34 0.9 26 1.7 22
2,1 43 2.3 35 3.0 26
3.9 53 4.2 44 5.3 30
7.3 58 7.1 48 7.7 32
12.9 60 11.4 50 13.8 34
214 60 15.1 51 20.5 32
37.3 55 29.4 45 28.2 30
70.4 41 491 37 42.9 24
846 30 70.2 24 59.3 13
90.7 19 85.3 2 70.1 1
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FA2 ~BEBEUEBRRFTERDLER

TPNo. | BEE(°C) —RED BRXEER -
cul® |HBhMPa)| em®%) |iF(MPa) :

ESMLO6 20 18 472 18 472
ESMLO7 100 14 431 19 435 .
ESMLO8 200 12 47 13 473 gu= em
ESMLOS 300 13 502 15 503
ESML11 400 17 437 15 437
ESML12 500 22 296 11 310
ESMLO3 600 36 146 11l - 170
ESMLO4 700 37 66 7 83 Eu> Em
ESMLO5 800 50 49 16 60|
ESML15 900 36 42 15 51|
ESML26 1000 25 31 14 35

A-b
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