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Abstract : The purpose of this study is to predict the behavior of fatigue crack propagation as one of fracture
mechanics on the compressive residual stress. We got the following characteristics from fatigue crack growth test
carried out in the environment of room temperature and low temperature at 25°C, -60°C, -80C, and -100C in the range
of stress ratio of 0.3 by means of opening mode displacement. There is a difference between shot peened specimen and
unpeened specimen. Fatigue crack growth rate of shot peened specimen was lower than that of unpeened specimen.
Shot peening is improve the resistance of crack growth by fatigue that make a compressive residual stress on surface.
That is the constrained force about plasticity deformation was strengthened by resultant stress, which resulted from

plasticity deformation and compressive residual stress in the process of fatigue crack propagation. Temperature goes
down, fatigue crack growth rate decreased.
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Table 1 Chemical composition of specimen (wt%)
Material C Si Mn P S Cr Cu
SUP-9 | 0.56 | 0.25 | 0.84 | 0.016|0.009 | 0.88 -
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Fig. 1 Configuration of CT-specimen (unit : mm)
Table 2 Mechanical properties of specimen
Tensile Hardness(HrC) Yield
Material | strength After After strength
(MPa) | quenching | tempering | (MPa)
SUP-9 1226 55 47 1079
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Effect of Peening on Low Temperature Fatigue Strength Behavior of STABILIZER BAR in Suspension Material
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Table 3 Relation between fatigue crack growth rate and low
temperature( 25T, -60°C, -80°C, -1007C )

A AR (da/dN)
Temperature
Unpeened Shot peened
25 7.97x10° 49x10°
-60 6.92x10° 3.237x10°
-80 6.31x10° 2.178x10°
-100 5.68x10° 1.085x10°
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Fig. 4 Relation between fatigue crack growth rate and stress intensity factor range
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Fig. 7 Von Mises stress distribution for velocity 70m/s of a
ball

Table 4 Comparison of FE analysis result

Ball shot Duration of Depth of Von mises
velocity contact dent residual stress
m/sec usec m MPa
70 0.75~0.95 29.6 1120
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