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A Study on The Effect of Compressive Residual Stress
on Fatigue Crack Propagation Behavior of Spring Steel

Keyoung-Dong Park and Chan-Gi Jung
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Abstract

In this paper, the effect of the compressive residual stresses which were obtained under the various
shot velocities of shot balls on the fatigue behaviors of a spring steel, were investigated. The
examination of CT specimen test were executed with the materials(JISG SUP9) which are being
commonly used for the springs of automotive vehicles. As a result, the optimal shot velocity of shot
balls were acquired considering the peak values of the compressive residual stresses on the surface of
specimen and effect on the speed of the fatigue crack propagation da/dN in stage II and the threshold
stress intensity factor range 4K, in stage 1. Also the material constant C and the crack propagation

index m in the formula of paris law da/dN= C (4K) " were suggested in this work to estimate the

dependency on the shot velocity.
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Table 1 Chemical Composition of Specimen

Table 4 Measuring Condition of Residual Stress

0,
i X-Ray Conditi
C Si Mn P S Cr Cu Diffraction ondition
U] 0.56 | 0.25 | 0.84 [0.016[0.009| 088 | - Target Cr-V
Voltage 30kV
Current 10mA
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Fig. 1 Condition of Heat-treatment

Fig. 2 Dimension of CT-Specimen

Table 3 Condition of Shot-peening

Shot Ball{ Arc-
Diameter [Height

Impeller Shot
Velocity
[m/sec] | [rpm]

490 57 | 1800 0.8 032
490 70 | 2200 0.8 0.39
490 83 12600 0.8 0.42
490 96 | 3000 0.8 0.46

Specimen | Diameter

{mm] [mm] | {mm]

m|{IO|wE >

Fig. 3 Schematic Diagram of Fatigue testing

machine
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Fig. 4 Compressive Residual Stress Distributions
Produced by Shot-Peening

Table 5 Experimental Constants by da/dN =
C(JK)™ for the Fatigue Crack Growth

4K Range| da/dN Range
m C
(MPa \/——m) (mm/cycle)
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