Trans. Korean Soc. Mech. Eng. A, Vol. 39, No. 9, pp. 851~857, 2015 851

<St==3> DOI http://dx.doi.org/10.3795/KSME-A.2015.39.9.851 ISSN 1226-4873(Print)
2288-5226(Online)

Etd-ad-32[Z MefollA SE(B) AlE2 MolaE|lZ AnN-H&E It

olEtAr . HFE . ASE"

- o

7I_,3_7(H*T

LI [
« alg ekl 7] A g ek

Estimation of Transient Creep C(¢)-integrals for SE(B) Specimen Under Elastic-
Plastic-Creep Conditions

Han-Sang Lee”, Jin-Ho Je*, Dong-Jun Kim" and Yun-Jae Kim''
* Dept. of Mechanical Engineering, Korea Univ.

(Received April 23, 2015 ; Revised June 22, 2015 ; Accepted June 24, 2015)

Key Words: Elastic-plastic-creep(§Hd-42/d-71 2] 3L), C-integrals(C %), Transient Creep(31©|=2]3Z), FE
Analysis(r$+8.22 31 41), SEB Specimen(SEB 4] H)

£S5 ¥ =RAAE B-a42 A 2 gl ARE qn AR Hel B Single-
Edge-notched-Bend (SEB) Aol thsl fahad 2o 142 Fastalrh. do| ez gig 27] &
ol GFe ATas] A e 27 ol val westedch Eah BN AT 249 9

BolA 712 A9l F4L FAA Hol AT FHelAel cp AR AZE A5 A4S AT
ez Aveh Mwg FAM ANE FH9 HIYL AFHAT, 24 A% Agmt L=
AFmo] B gl 48T 5 UE A1E AF 4L wekdtel m % n o] B Ao® Ho| el
= gEeld cp ARE A5T F o AL AAs,

i

Abstract: In this paper, we estimate the time-dependent C(t) integrals under elastic-plastic-creep conditions. Finite-
element (FE) transient creep analyses have been performed for single-edge-notched-bend (SEB) specimens. We
investigate the effect of the initial plasticity on the transient creep by systematically varying the magnitude of the initial
step load. We consider both the same stress exponent and different stress exponents in the power-law creep and
plasticity to elastic-plastic-creep behavior. To estimate the C(t) integrals, we compare the FE analysis results with those
obtained using formulas. In this paper, we propose a modified equation to predict the C(t) integrals for the case of creep
exponents that are different from the plastic exponent.
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Fig. 1 Specimen consider in this work, schematic: SEB
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Fig. 2 FE mesh used for SEB specimen
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Fig. 3 Variation of C(#)/C* from elastic-creep FE
calculations with normalized time
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Table 1 Values of J(0) in Eq. (13) from FE results

J(0) (MPa - mm)

L;
0.5 0.8 1.0
m=n=5 6.03 20.20 42.40
m=n=10 5.67 17.92 42.39
m=5, n=10 6.03 20.20 42.40
m=10, n=5 5.67 17.92 42.39

Table 2 Values of C* in Eq. (14) from FE results

C* (MPa - mm/h)

L;
0.5 0.8 1.0
m=n=5 1.06 17.85 68.07
m=n=10 6.84 1203 14001
m=5, n=10 6.84 1203 14001
m=10, n=5 1.06 17.85 68.07

Table 3 Values of ¢’ in Eq. (18) at r/a=0.015

@'
L;
0.5 0.8 1.0
m=n=5 0.955 0.773 0.587
m=n=10 0.999 0.929 0.650
m=5, n=10 0.999 0.977 0.930
m=10, n=5 0.954 0.582 0.004
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