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Abstract

In this report for the assessment of creep properties of high-temperature tube
materials in power plants, the long—time(104~105h) creep life prediction by ISM for
2.25CrlMo steel was studied. It was clarified experimentally and quantitatively that the
newly developed long-time creep life prediction equation was very coincident with the

actual experimental data with high confidence, and the model was t= a eo‘qo"l,
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Table 1 Chemical composition of material (wt %)

Mtl. CiSi|Mn|P| S [Ni|[Cr|MojCu

2.25Cr1Mo {0.12{ 0.2 | 0.46 |0.02{0.014 219|098

Table 2 Mechanical properties of material

Tensile | Yield |Elong- | Hard- Heat

Mtl. strength | strength| ation | ness treat
(MPa) | (MPa) | (%) | (Hg) )

2.25Cr1Mo| 650 535 24 197 |°™N, T

*N, T : 920C Normalizing — 620°C Tempering
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Fig. 1 Shape and dimension of creep specimen
(ASTM E139-83)
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Table 3 Data by creep test of 2.25Cri1Mo steel

Temp. Stress Rupture time Initial strain
(C) o (MPa) tr(h) € ot%)
350 154 7.335
320 6.48 3.340
300 17.86 2.142
50 270 10° 0.886
230 10° 0.244
185 10* 421X 102
135 10° 331x 1073
280 1.12 2.686
250 48 1544
220 224 0.763
550 200 90 0.468
165 10° 0.171
125 10* 3997x 107°
85 10° 531x 10~°
230 06 1.961
200 2.65 1.092
170 15.4 0571
600 135 200 0.222
105 10° 7957% 1072
70 10¢ 1521 % 1072
40 10° 1550% 1073
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Fig. 3 Typical creep curves for 2.25CrlMo steel
at 500, 550 and 600C
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Fig. 4 Relationship of creep stress versus initial
strain of 2.25Cr1Mo steel at 500, 550, and
600°C
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Fig. 5 Relationship of rupture time versus initial
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Fig. 6 Relationship of creep stress versus creep
life of 2.25CrlMo steel at 500, 550 and
600C
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