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Evaluation of Crack Length and Thickness Effects of Fracture Specimen
using Damage Mechanics
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ABSTRACT

During the last two decades, many researchers investigated influences of stress triaxiality on ductile fracture for
various specimens and structures. With respect to a transferability issue, the local approach reflecting micro-mechanical
specifics is one of effective methods to predict constraint effects. In this paper, the applicability of the local approach
was examined through a series of finite element analyses incorporating modified GTN (Gurson-Tvergaard-Needleman)
and Rousselier models as well as fracture toughness tests. To achieve this goal, fracture resistance (J-R) curves of several
types of compact tension (CT) specimens with various crack length, with various thickness and with/without 20% side-
grooves were estimated. Then, the constraint effects were examined by comparing the numerically estimated J-R curves
with experimentally determined ones. The assessment results showed that the damage models might be used as useful
tool for fracture toughness estimation and both the crack length and thickness effects should be considered for realistic
structural integrity evaluation.

Key Words: Crack Length Effect(7 84 ©] 9 3), Damage Model(£/¢ 2 9), Ductile Fracture(3143 #), Fracture
Resistance Curve(3}3] A &A1), Local Approach(ZH & %), Side-grooves(5HE), Thickness
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Fig. 1 Stress-strain curve of SA515 Gr.60 steel
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Table 1 Test matrix of CT specimens with various crack

length
ay/W W(mm) B(mm) Side-grooves
0.35 Yes
0.45 Yes
0.55 50.8 254 Yes
0.65 Yes
0.75 Yes

Table 2 Test matrix of CT specimens with various
thicknesses

ay/W W(mm) B(mm) Side-grooves
12.7 Yes
254 Yes
0.55 101.6
38.1 Yes
50.8 Yes
A7\, o 718 3 (reference stress) O 24 I
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Fig. 3 Experimental J-R curves of CT specimens with
various crack length
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Fig. 4 Experimental J-R curves of CT specimens with
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Fig. 7 Three-dimensional mesh of CT specimens with
various crack length

Table 3 Material specific constan;cs of SAS515 Gr.60 steel
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