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A Study on Small Punch-Creep Test Using
Finite Element Analysis II
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Abstract

Small punch-creep(SP-Creep) test technique has been applied for evaluating the creep characteristics
for high temperature materials. However, in order to evaluate the damage and predict the remaining
life, it is necessary to establish a quantitative correlation between SP-Creep and uniaxial-creep test
results. This paper presents analytical and experimental results of useful correlation between SP-Creep
and uniaxial-creep propertics for 9CrIMoVNb steel at 600~650T in terms of stress(load) and
activation energy during creep deformation. Especially, the activation energy obtained from SP-Creep

test is linearly related to that from uniaxial<reep test at 650C as follows :
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Table 1 Mechanical propertics of 9CrIMoVND steel in high temperature conditions

Test(gjmp- Youx(l(g};al)\ﬂ od. Poisson's ratio 6, (MPa) oyrs (MPa)
600 116.30 0.3 269.23 317.31
625 104.33 0.3 257.69 28699
650 99.74 0.3 230.77 255.20
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Fig. 1 Finite element model of SP-Creep test
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Fig. 2 The relationship between rupture time and test
temperature at several loads on SP-Creep test
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Fig. 3 The relationship of max eq. von Mises stress
and applied load versus LMP on SP-Creep test
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Fig. 4 The relationship of max. eq. von Mises stress
and applied load versus activation energy on

SP-Creep test
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Fig. 5 The relationship of applied SP-Creep load and
Uniaxial-Creep stress versus LMP
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Fig. 6 The relationship of SP-Creep stress and
Uniaxial-Creep stress versus LMP
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Fig. 7 The relationship of SP-Creep stress and
Uniaxial-Creep stress versus LMP at 650°C
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Fig. 8 The relationship between activation energy and
LMP on SP-Creep and Uniaxial-Creep test
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~Table 2 Creep properties on SP-Creep test and Uniaxial-Creep test at 650°C

LMP *'ﬁ_gj_P—Creep fest T ;Umaxtal—Creep t%ﬂ O /0 BN PSP/ 0 x| Qspo /Qren| Q- Qrev
o | Py | Qwoe | Qwr | Omy EN .;
285 34236 | 4184 4164 87 | 48368 | 1498 | 3622 | 229 | 279 16 134
7290 32306 | 3483 | 60729 52776 1363 | 3833 | 237 | 255 | 138 138
295 | 3052 | 27827 | 64654 | 57179 | 1192 | 4154 | 256 | 233 | 155 | 138
300 | 2885 | 2082 | 68324 61584 | 1080 | 4407 | 267 | 193 | 155 140
7305|2730 | 13814 | 7173 65989 | 953 | 4805 | 286 | 45 | 149 | 137
310 | 2586 | 68.07 | 74894 | 703.95 825 | 5179 | 313 | 082 | 145 | 136
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