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A Study on the Relations Between Fracture Strain
and Elastic-Plastic Fracture Toughness
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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 material seems to be controlled by just on parameter that is the strain.

The relationship between the critical value of J-integral and the local fracture strain in unia-
xial tensile test in the region of maximum reduction in area. Therefore, the fundamental theo-
retical equation by the proposed elastic-plastic fracture toughness and the local fracture strain
has a merit, in comparison with the ASTM method, which can measure by using the load-
displacement curve and the specimens in tensile test.
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Fig. 1 Typical nominal stress-strain curve
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Fig. 2 Schematic features of the ductile fracture after
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Table 1 Chemical Composition and Mechanical Properiies

C Mn P S Si Ni Cr Mo A Cu
SA-508 CL.3 015~ | 120~ | 0025 0.025 0.12 0.40~ 0.25 045~ 0.05 0.10
Specification 0.25 1.50 max max max 1.00 max 0.60 max max
The Analyzed 0.17 142 0.004 0.003 0.04 0.98 0.22 0.58 0.003 0.045
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Fig. 4 Geometry and dimendions of high temperature
tensile test specimen
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Fig. 7 True stress-True strain results for SAS08-C3
steel at room temperature, 200°C, 300C
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Table 2 Summary of o-¢ test results for SA-508
C1.3 steel

Temp. Orient. I ou a b

(C) (MPa) | (MPa)

RT C-R 44645 | £8752 | 10522 | 02565

200 C-R 40545 | 54956 | 10566 | 0.2394

300 C-R 41523 | 570.28 | 1037.7 | 0.2375
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Fig. 8 Relation of J-R curve and Jc on the unloading
compliance method and load ratio analysis at
room temperature
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Table 3 Results of Jc test by the E813, E1152, €.
methods for SA-5(8 C1.3 steel

Temp. Je (kRN/m) | Jicle o)

Errors (%)
Ec

(C) E813 | E1152 | (KN/m}| ES813 | E1152

0652 | 62394 | 507.86 | 691.32 [ 1078 | 36.12

RT
200 | 0582 [ 50060 | 36034 | 50872 | 162 | 41.18
300 | 0546 | 41838 | 314.39 | 46251 | 1055 | 47.11
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