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The Change of Half Value Breadth and Residual Stress during
Fatigue Process in S45C Steel
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Abstract

The purpose of this study is to examine the change of half value breadth and residual stress during
Fatigue Process in S45C Steel by X-ray diffraction. For S45C Steel, the relationship between the change in
fatigue damage of the specimen and the half value breadth, and residual stress of X-ray diffraction profiles
during the fatigue processes has been investigated. The half value breadth(HVB) decreases in he early
period of fatigue cycle. The change of HVB is relation to cyclic work hardening. In 10~20% of ratio of
fatigue life, the change in the half value breadth is not marked. During fatigue process, the residual stress
is changed with fatigue cycle increasing.
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Table 1 Mechanical properties of S45C

Yield strength | Ultimate tensile| elongation
(MPa) strength (MPa) (%)
343.35 56898 | 20
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Fig. 1 Geometry and dimensions. of test
specimen (mm)
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Table 2 X-ray stress measurement condition

Diffraction plane (112)

Characteristic X-ray CrK,

Filter v

Method MSF

Tube voltage (kV) 30

Tube current (mA) 10

Irradiated area (mm) @2

Irradiated time (sec) 10

X-ray Young's modulus (GPa) 696

X-ray Possion ratio Y 0.225
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r : Residual sress, E : Young's modulus

v : Possion's ratio, ¢ : Standard Bragg's angle
K : Stress constant, M : Slop
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