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X-Ray Diffraction Study on Fatigue Fractured Surface of SS41 Steel
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Abstract

X-ray stress constant, K, was determined for the diffraction line of (211)plane by using
Cr-K, radiation. K was —340.87 MPa/deg. Fatigue crack propagation tests of SS41 steel were
conducted under stress ratios of 0.1, 0.3 and 0.5. The half-value breadth of X-ray diffraction
profile was measured at and beneath the fracture surface. The half-value breadth, B, on the
fracture surface was found to increase with increasing K.... The value of B was influenced
by stress ratio in SS41 steel. The half-value breadth took the maximum value at the borden
of reversed plastic zone, while it approached to the initial (pre -fatigue)value near the houn-
dary of monotonic plastic zone. The maximum depth of the plastic zone was evaluated on
the basis of the half-value breadth distribution. The depth w, is related to K,.. by the follo-
wing equation -

©, = 0(Knar/6,)?
where o, is the yield strength obtained in tension test. a is 0.136 for S541 steel.
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Fig. 1 Configuration of test specimen.

Table 1. Chemical composition of SS41 steel.
(wt. %)

C Si Mn P S

0.19 0.096 0.84 0.01 0.009

Table 2. Mechanical properties of SS41 steel.

Yield | Tensile | Elonga- |Poisson’'s! Young’s
strength | strength |  tion ratio | modulus
c.(MPa) jois(MPa), (%) ) (GPa)

262.74 | 434.73 3181 0.268 224.75
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