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Estimation of C()-Integral in Transient Creep Condition for Pipe with Crack
Under Combined Mechanical and Thermal Stress (II)

- Elastic-Plastic-Creep -
Tae-Kwang Song and Yun-Jae Kim

Key Words :  C(t)-Integral(C(1)-4 &), Crack(zF <€), Transient Creep Condition(1¢] =Hg|3Z
Combined Mechanical and Thermal Stress(7] 78 % <d-5=9] E3-59), E 1ast1c
Plastic Creep(¥tA~4 = 2] 3%)

Abstract

In this paper, the estimation method of C(#)-integral for combined mechanical and thermal loads is
proposed for elastic-plastic-creep material via 3-dimensional FE analyses. Plasticity induced by initial loading
makes relaxation rate different from those produced elastically. Moreover, the interactions between
mechanical and thermal loads make the relaxation rate different from those produced under mechanical load
alone. To quantify C(z)-integral for combined mechanical and thermal loads, the simplified formula are
developed by modifying redistribution time in existing work done by Ainsworth et al..
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Table 1 Correction factor for optimized reference stress

4 alw m=5 m=10
0.3 0.79 0.90
0.125 0.5 0.80 0.91
1.0 0.76 0.86
0.3 1.03 1.14
1.0
0.5 1.16 1.28
12 . . .
[ Axial temperature gradient ~ =10.5
10 BEEEe riw= 10
OOOOO@% m =
08 OOOOiD
[ °%
[0}
o 06 |- OE'DO
[ o%e
04 - e
L )
[ o™
02 0z | aw=03 aw=0.5 Oo:%h] ]
r0.125 o o oo
0.0 L ‘1(‘) L J. L ‘.‘ Lo | ‘O%
0.0 0.5 1.0 1.5 2.0
L(=N/N,,)

Fig. 5 V-factor calculated by FE analysis under combined
mechanical and thermal load
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Fig. 6 Stress distribution along the ligament. Note that
elastic-creep and elastic-plastic-creep material
were considered
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Table 2 Value of f for n=m=10 for various mechanical
and thermal loading condition

L, Load type i @ (n=m=5)
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0.3 ) 1.0 1
(Axial temperature
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gradient)
5.0 1
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] 0.5 0.735
Combined load
1.0 ) 1.0 0.815
(Axial temperature
. 2.0 0.890
gradient)
5.0 0.958
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