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A Study on the Fatigue Crack of Material by Surface
Non-Traditional Machining

S. H. Lee, T. Y. Lee and J. S. Kang

Abstract
The influence of the fatigue crack propagation by shot peening was studied in this paper. Fatigue

tests were carried out on the unpeened and shot peened CT specimens. The changes of mechanical
properties, residual stress, fatigue fracture surface efc. by shot peening were investigated. The mechanical
properties and hardness did not change so much by shot peening. For the fatigue crack propagation test,

peened specimen improved in fatigue life up to 14% by shot peening. The reason of increase in the
fatigue life was closely related with the compressive residual stress, which was 519.7MPa on surface.

Another reason was the constraint on crack opening on surface region, it is due to the decrease in slope

of crack propagation direction.
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Table 1 Chemical composition of spring steel (wt %)

C | Si|Mn

P

S

Cr | Mo | N1

SPS5A | 061|027 084|001

0.01

0.83]003]012

Table 2 Mechanical properties of spring steel

SPS5A
Yield strength(MPa) 720
Tensile strength(MPa) 920
Fracture strength(MPa) 740
Elongation(%) 185
Hardness(Hv) 280
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Table 3 Measuring condition of residual stress

di)f%;z?c?:l};n Condition
. Target Cr-V
X-Ray source Voltage 30 kV
Current 10 mA
¢ 0,15 ,30 ,4°
26 140" ~ 170°
Diffraction Scintillation counter
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Table 4 Material properties of spring steel after shot

peening
Material Heat treatment| Shot peening
Yield
strength(MPa) 820 83
Tensile
strength(MPa) 1230 1235
Fracture
strength(MPa) %0 1100
Elongation(%) 151 12.2
500
400
L /A/A
FaN
Z 300 |-
@ -
g 200 —
100 — —a4—: unpeened
| —%— : Shot peened
O 1 | 1 I 1 I i I 1 | |
000 005 010 015 020 025 030

Depth from the surface (mm)

Fig. 2 Hardness distribution
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