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Long-term Creep Strength Property and Microstructural Stability of 12Cr Steel

Hideaki Kusama, Kazuhiro Kivura, Koichi Yact and Kouichi Maruvama

Synopsis :

Heat-to-heat variation of long-term creep strength property observed for 12Cr steel was investigated from viewpoints

of creep deformation behaviour and stability of microstructure. Heat-to-heat variations of creep deformation behaviour
and creep rupture strength properties were described by the differences in the parameter « in a modified 8 projection
method which indicates the acceleration in creep rate at the tertiary stage. It was shown that the magnitude of & and
its change with creep depend on the morphology and stability of initial microstructure, and correlate with microstructur-
al changes accompanied by recovery and recrystallization under tertiary creep. It is concluded therefore that the creep
strength and rupture life can be controlled by the microstructure and its stability of 12Cr steels and expressed only by

the rate constant «.

Key words : creep strength; 12Cr steel; creep deformation; creep equation; modified ¢ projection; microstructural stability ;

tertiary creep ; rupture life.
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Table 1. Chemical composition of the materials
analyzed (mass%).

Heat| C Si Mn P S Cr Mo Al N

A 1013 036 0.65 0015 0.011 11.69 0.19 0.016 0.0270
B (014 031 046 0.019 0.008 12.00 0.04 0.008 0.0167
C | 014 050 067 0027 0010 11.78 0.18 0.036 0.0175
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Table 2. Thermal histories and prior austenite grain
size of the materials analyzed.

Heat Processing and Austenite grain
thermal history size number

Forged
1253K/0.5h  0Q

A 913K/2h AC 48
903K/2h AC
Forged

B 1223K/1h 0oQ 5.2
923K/2h AC
Hot rolled :

C 1243K/0.5h 0Q 6.9
1023K/1h wQ

0Q:o0il quenching, AC:air cooling, WQ:water quenching
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Fig. 1. Creep rupture strength of heats A,B and C.
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Fig. 2. Relationship between stress and Larson-
Miller Parameter of heats A,B and C.
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Fig. 4. Stress dependencies of parameter A and B.
Values of A and B are converted to 823K
using the apparent activation energies.
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Fig. 5. Relationship between stress and a converted
to 823K wusing the apparent activation
energy.
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Table 3. Values of parameter &,, A,B and « used for
creep rate-time curves prediction in Fig. 6.

Heat| (%) | A(%) B(%) a(1/h)
A 8.679x10-5
57/7‘5)5}).1979721&30%3 B | 3581 | 2067 [9.610X10-2|4.607x10-¢
C 2.071x103
A 0.766 2.422%10-*
0'/8;535(’)2(15:1[\1};1)3_3 B | 0162 | 1275 | 0383 |1.786x10-3
C 4.342 2.965%10-3
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Fig. 8. Transmission electron micrographs of as-received, interrupted and ruptured specimens of heats A,

B and C at 873K-61MPa.
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