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A Study on the Elasto-Plastic Fracture
Toughness J,; Evaluation of Carbon Steel

Hei Song Kim* Byoung Wook Ahn**

Abstract

In this study, J-integral values obtained by various methods, ie, R-Curve,
Unloading Compliance, Stretched Zone Width (SZW), and Acoustic Emission (AE]
methods are investigated.

Elasto-plastic fracture toughness(Ji) estimations by R-curve method are
overestimated than those by SZW method, and those by unloading compliance method
is around middle value of them. And the difference between them is Iittle.

The Ji value by AE method was almost agreed with that by SZW, and then
proved to be useful Crack propagation mechanism on fractography is a stable
ductile fracture.

For the identification of ductile fracture, both fractography analysis and AE method
were applied to estimate the characteristics more precisely.
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Table 1. Chemical'composition (Wt, %)

Material c si Mn P s

SM45C 0.41] 0.317 0.691 0.012

Table 2. Mechanical properties

test yield tensile flow elastic| poiss
mater- | tempe- | strength| strength| stress modlus on's
ial rature | oy (MPa) ou(MPa) {oy+ou)/2| E(GPa) ratio
t{-c) o1+ (MPa) v
SM45C 18 335.85 697.86 516.85 205.80 0.29
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