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A Study on the Fracture Behavior of Mild Steel Plate Evaluated in the Light
of Taylor’s Work Hardening Theory
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Abstract

In this paper, mechanical properties of miild steel plate which was pretreated by prestress and
prestrain loading conditions were studied. The variation of the mechanical properties of the test
materials is evaluated in the light of Taylor’s work hardening theory. Through this experimental

study, it is recognized that material showed unstable phenomena after cyclic loading and it will
recover its stability after a certain period of time accompaning the increment of hardness and the
yield strength of the material. Also, the strength of smooth specimen, the notch strength of notch
specimen and propagation behavior of fatigue specimen which were subjected to prestress and
prestrain reveal that the optimal conditions may occur in the first, the middle and the later half
of stage I1 of Taylor’s work hardening theory, respectively. ‘
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Table 1 Chemical composition(wt %) - (:2’,88)
Materials C Si Mn | P S Fe -
Unit : mm
Composition | 0.1 | 0.15 | 0.30 | 0.03 | 0.035 | Rest Fig. 3 Notched tensile specimen
Table 2 Mechanical properties
Thickness Yield Tensile Modulus of
strength strength elasticity
Rolled materials (after 3 months) 2.0mm 636.6MPa 944MPa 217GPa
Heat-treated materials 0.7, 1.5, 284MPa 462MPa 218GPa

(Unpreloaded specimen) 2.0mm
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