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Abstract: A correlation between the transient regime and steady state regime on the creep crack growth (CCG) for
Grade 91 steel, which is used as the structural material for the Gen-IV reactor systems, was investigated. A series of
CCQG tests were performed using 1/2” CT specimens under a constant applied load and at a constant temperature of
600 °C. The CCQG rates for the transient and steady state regimes were obtained in terms of C* parameter. The transient
CCQG rate had a close correlation with the steady-state CCG rate, as the slope of the transient CCG data was very
similar to that of the steady state data. The transient rate was slower by 5.6 times as compared to the steady state rate. It
can be inferred that the steady state CCG rate, which is required for long-time tests, can be predicted from the transient
CCQG rate obtained from short-time tests.
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Table 1 Chemical composition of the Grade 91 steel

C Mn P S Si Cu Ni

0.115 ] 0.415 | 0.012 | 0.0014 | 0.230 | 0.038 | 0.220

Cr Mo Al Nb v Ti N

89 10.869 | 0.020 | 0.073 | 0.194 | 0.003 | 0.0513

Table 2 Mechanical properties of the Grade 91 steel

Temp. | E o, | e~ D(U/Uyy’ £y =Ao"
(°C) | (GPa) | (MPa) D m A n
600 164 247.5 0.0017 6.4 1‘2287E_ 9.98
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Table 3 Crack size and specimen dimension of creep crack growth tests

Specimen a a, ayy s B By w - -
No. (mm) (mm) (mm) (mm) (mm) (mm) (mm) 0.85<(8a,)/(any-ao) <115
G914 10.022 | 11.669 | 13.086 | 13.283 | 10.119 | 12.654 | 25.299 0.878
G91-8 10.102 | 11.456 | 13.624 | 13.694 | 10.161 | 12.688 | 25.400 0.968
G91-9 10.077 | 11.378 | 13.690 | 13.726 | 10.168 | 12.655 | 25.345 0.984
GI1-16 10.086 | 11.614 | 14.224 | 14.355 | 10.179 12.68 25.396 0.952
GI1-17 10.075 | 11.605 | 13.436 | 13.283 | 10.172 12.67 25.346 1.091
255”5 635 Nickel wire welding ;1(_1 ]:‘I_
PVC n
* = -(2.20 4
. f ”””” BN(W—CI) n+l ( ) ( )
N UL BA - T
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Fig. 1 Geometry of 1/2” CT specimen
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Table 4 Result value for transient time
Test time Aar
Sp. no. > | tr(h ti/ty
P vy | T )
G91-4 1249.8 553 0.442 0.182
GI91-8 1078.2 575 0.533 0.294
G91-9 1008.7 455 0.451 0.366
GI1-16 1531 567 0.370 0.178
GI1-17 909.3 413 0.455 0.147
X 1155.4 512.6 0.450 0.2334
SD 243.9 73.7 0.0578 0.0927
cv 0.211 0.143 0.128 0.397
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