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Abstract : In the case of a crack propagation, a portion of the work of inelastic deformation near the crack tip is
dissipated as heat. In order to understand the thermal effect on fracture toughness, tensile tests were carried out using
thermocouples to monitor the variation of temperature. The experimental results show that the temperature of specimen
was increased 5.4°C at static load condition. And the thermal effect is investigated connected with the steady-state
stress in the vicinity of a crack propagation in the elastic-plastic C-T specimen theoretically. And fracture toughness,
the energy to make crack surfaces, presented correctively. The fracture toughness with considering heat at the blunting
of the crack tip is lower about 16.9% than that of ignoring heat. So, it is resonable to apply the fracture toughness
with considering thermal energy and it would be good explanation for constraint effect depending on the configuration

in the presence of excessive plasticity.
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Fig. 1. Schematic diagram of tensile specimen
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Fig. 2. Temperature versus elapsed time by tensile test in a
SS41 stee! {tensile velocity 0.5 mmymin)
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Fig. 3. Temperature versus elapsed time by tensile test in a
SS41 steel (tensile velocity 1mmymin)
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Table 1. Mechanical properties for SS41 Steel

Yield strength Tensile strength
(MPa) (MPa)
$841 348 497
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Fig. 4. True stress-true strain curves by the tensile test for
S341 steel
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Fig. 6. Schematic diagram for three-dimensional deformation
at the tip of a crack
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Table 2. Chemical composition of A516 Gro0 steel [Wt. %]

c Si Mn P \Y Mo Al Ni
021 0.24 1.07 0.013 0.004 0.38 0.06 0.035 0.20
Table 3. Mechanical properties for A516 Grade 70 Steel
. . Thermal Yield Young Tensile Fracture Fracture
'()k;“fr‘g ip;,g}f; f‘;)a‘ conductivity |  strength Module strength toughness toughness
(Wim - K) (MPa) (GPa) (MPa) (Kic MpaV m) | (i, KNim)
A516 7,833 B 0.465 55 408.1 207 588.6 163.8 118

Table 4. Comparison between thermal energy and fracture

toughness
Fracture Thermal rate
toughness ener;
(i) ) 0
AS16 0.118 0.020 16.95
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