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A Study on the Relations Between Fracture Strain and
Elastic—Plastic Fracture Toughness
Man-Bae Lim , Jae-Gang Choi

Abstract
In this study. under large scale yielding conditions crack propagation is
found to governed by parameters based on the J-integral or on the crack
opening displacement. But initiation of crack propagation of ductile matenal
seems to be controlled by is the The

and the fracture

just on parameter that strain.

relationship between the critical value of J-integral local
strain in uniaxial tensile test in the region of maximum reduction in area.
the the
elastic-plastic fracture toughness and the local fracture strain has a merit, in
with the ASTM the

load-displacement curve and the specimens in tenslie test.

Therefore, fundamental theorectical equation by proposed

comparison method, which can measure by using
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Table ) Chemica) composition of SA 508-C3 steel (wt %) TN
[cfmn] P [s [si|Mlc MV [cu
1017 | 1.42 {0004 10003 ] 0,04 | 098 | 022 | 058 | 0.003]0045!
lable 2 Summary of o~ & test results for SA S(B-C.’i swel
 Temp_(C) | Orient. | oy (MP2)| o, MP2) | 2 b ‘ ,
RT C-R 44645 58752 | 10522 ¢ 03566 SRR /
R Pt e B ! . .S -
0 C-R 4545 54056 | 10566 5 o3 B // % )
0 C-R_| a5z | swa | w7 | oz '
Table 3 Results of Jic test by the E813, E1162, ¢, methods for SA S08-C3 steel
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Before necking After fracture
B Necking Fig. 2 Schematic features of the ductile fracture
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Fig. 1 Typical nominal stress-strain curve
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Fig. 5 Geometry of CT test specimen

Fig. 4 Geometry of tensile test specimen
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Fig. 6 True stress-True strain results for SA508-C3 steel  Fig. 11 Relation of J-R curve and Ji; on the unioading compliance
at room temperature method and load ratio analysis at 300°C
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Fig. 9 Relation of J-R curve and J,. on the unloading compliance Fig. 12 Relation of J; test results on the E813, E1152
method and load ratic analysis at room temperature and g, method at room temperature, 200°C, 300°C



