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Abstract

The creep behaviors of 1% Cr—Mo—V and 12%Cr steam turbine rotor steels under static

or cyclic load were examined at 600 and 700C. The relationship between these two kinds of

phenomena was studied and the experimental results were summarized as follows :

1) It is confirmed that the cyclic creep strain dependent on time is more available for

creep behavior analysis according to frequency change than that dependent on number of

cycles, and the static creep, the special case of cyclic creep with stress ratio of 1 can be

also more effectively analyzed by time —dependence.

2) The steady cyclic creep rate vs. the steady static creep rate, increases according to the

increase of stress ratio, and this phenomena may occur on occasion of the decrease of the

internal stress.

3) The initial strain affects on all the creep properties of the transient region, the steady

state region and the rupture time in cyclic creep as well as static creep, and the quantitative

relationships among them exist.
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Fig. 1 Tensile test results of 1%Cr—Mo—V and
12%Cr steel(Y.S: Yield Strength, T.S:
Tensile Strength, E ! Elastic Modulus, R.A
: Reduction of Area, E.L : Elongation)

Table 1 Chemical composition of 1%Cr—Mo—V and 12%Cr steel

12%Cr—Mo—V
Comp. C Si Mn P S Ni Cr Mo \' Al Cu
Wt. % 0.25 0.03 0.65 0.007 | 0.005 0.64 121 112 0.29 0.004 0.03
12%Cr
Comp. C Si Mn P Ni Cr Mo Vv Nb

Wt. % 0.16 0.24 0.67 0.005

0.003 0.58 11.01 0.92 0.23 0.05
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Fig. 2 Schematic diagram showing the cyciic his-

tory of stress and strain

Table 2 Cyclic creep test results for 1% Cr-Mo-V
and 12% Cr steel at 600TC.

Crmax 1%Cr—Mo—V 12% Cr
(MPa)| R A |e(%) R A le(%)
02 101620177 0.2 | 0.1301 0.159
215 04 01720195 06 |0.144 | 0.172
08 (02050199 | 10 |0.157}0.176
02 |0.191]0.204
04 |0215]|0242} 02 ;0.178 ) 0.230
245 06 0.235]0.233
0.8 |0.260 0238 | 10 }0.215 ] 0.182
1.0 | 0292 | 0.241
0.2 |0.242]0.287 0.2 |0.214 | 0.250
1.0 | 0403 |0315] 06 |0.264 | 0.281
02 027710389 0.2 {0321/ 0.309
305 0.6 | 0400 | 0.352
1.0 | 0552|0379 10 | 0.440 | 0.346
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