SMEEEEREeRCE, A9A, A2s, 117-122, 2006.05

J. Korean Society of Industrial Application. Vol.9, No.2, 117-122, May. 2006

VA Szl e BAAT H4j] AF AT
A Study on the Elastic Plastic Fracture Analysis

for Carbon Steel with

o - *ok
o|Fd", A4

[}
9

Jong-Hyung Lee’, Hyung-Sik Jeong™, Duck-Sang Yoo™, Young-Moon Kim

a Fatigue Crack

sk 1 shkoskok
A YR

skkokok

<Abstract>
This paper is to provide some of the analysis procedures of the F
AD(Failure Assessment Diagram), which is applied th the safety test of
the atomic pressure vessels and other structures. Harrison proposed R-6

Diagram,
Plasticty Failure Assessment Diagram).

and Bloom developed the method of DPFAD(Deformation

Analysis of J-integration of the

plastic materials give the failure test curve for the materials with serious
work hardening effect. ] value was obtained form both FEM(Finite
Element Mothod) and the experiment using compact type specimen for
J=JIC, and the results were compared. In this study, the results of
analysis using DPFAD and the factors affecting DPFAD in Static fatigue
and fracture were reviewed. It was shown that the concept of DPFAD
can be applied to test the safety of the structures.
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Table 1 Chemical Composition of SNCM439 Steel

C Si Mn P S Ni Cr Mo

036 | 015 | 060 160 | 060 | 015
~043 | ~035 | ~090 | =0 =003} _950] ~100 | ~030

Table 2 Mechanical Properties of specimens

Tensile Yield - -
strength strength Elon%aUOn Elastic Ijrjnodulus
oy Oy
(MPa) (MPa) (%) (GPa)
480 170 35 219.00
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Fig.1 Geometrv of tensile specimen
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Fig.3 Schematic diagram of testing system
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Table 3 Result of numerical analysis and test for
compact tension specimens(1/2 CT)

T4 _ . .
Speci (m) R(O=he| Lo Kr= | Sr=
“hen . | 2
a | Aa | KJ/m® | KJ/m JR| P,
No.1 [26.67]0.498| 103.02 | 67.59 | 0.81 | 0.80
Test | No.2|26.38[0.172| 97.83 |82.80 | 0.92 | 0.61
No.3 [26.65]0.985] 114.76 |101.40| 0.94 | 0.48
No.4 [26.241.307| 112.02 | 29.14 | 0.51 | 1.02
No.5 [26.58|0.730| 107.15 | 75.61 | 0.84 | 0.69
Mean/y6.42(0.660| 106.96 [ 71.31 | 0.80 |0.72
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Fig6 Macro—photograph of fracture surface CT
specimen
A® Machine notch
C: Crack extension

B: Fatigue fracture
D:Fast fracture
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Fig.7 Experimentally and numerically

determined values of ] for CT specimen
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