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Effect of Siress Ratio on Fatigue Fracture of
a Shot Peening Marine Structural Steel
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Stress Intensity Factor &}&tA| $-# &A%, Fatigue Crack Growth T27# /34, Stress Intensity Factor 32844, Compressive
Residual Stress ¢=27-39

ABSTRACT: The lightness of components required in the automobile and machine industry necessitates the use of high strength components. In
particular, the fatigue failure phenomena, which occurs when usiﬁg metal, increases the danger to human life and property. Therefore, antifatigue failure
technology is an integral part of current industries. Currently, the shot peening is used for removing the defect from the sutface of steel, while improving the
fatigue strength on surface. Therefore, in this paper, the effect of compressive residual stress of spring steel(JISG SUP-9) by shot-peening on fatigue crack
growth characteristics in a stress ratio(R=0.1, R=0.3, R=0.6) was investigated, giving consideration to fracture mechanics. By using the methods mentioned
above, following conclusions are drawn:

(1) The fatigue crack growth rate(da/dN) of the shot-peening material was lower than that of the un-peening material and in stage I, AKth, the threshold
stress intensity factor of the shot-peen processed material is high in critical parts, unlike the un-peening material. Also m, fatigue crack growth exponent and
number of cycle of the shot-peening material, was higher than that of the un-peening material, as concluded from effect of da/dN.

(2) Fatigue life shows more improvement in the shot-peening material than in the un-peening material, and the compressive residual stress of surface on the
shot-peen processed operate resistance of fatigue crack propagation.
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Table 1 Chemical composition of specimen(wt%)

C Si Mn P S G

0.56 0.25 0.84 0.016 0.009 0.88

Table 2 Mechanical properties of specimen

Har
Tensile Strength Yield Strength Elongation
(MPa) after after (MPa) (%)
Quenching Tempering
1226 55 47 1079 9
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Table 3 Condition of shot-peening(wt%)

Condition Shot-Peening
Impeller Dia 490 mm
Blades Width /Q'ty 90 mm/6 pcs
Shot-velocity 70 M
Shot-Ball Dia 0.8 mm
Time 24 sec.
Arc Height(Alman A-Stip) 0.375 mm
Coverage 85 %

F1g 2 leture of specimen
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Table 4 Measuring condition of residual stress

X-Ray Diffraction Condition
Taget Cr-V
X-Ra
Y Voltage 30KV
Source
Current 10mA
1%} 0°, 15°, 30°, 45°
29 140°~ 170°
Diffraction Scintiflation Counter

-800
=700
-600 \ \
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Qa 70m/sec
-300 A 83m/sec

© 96m/sec % \ \ v
—200 \ \ \
-100 \
0 \
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Oistance from suface (um)

Residual stress (MPa)

Fig. 3 Compressive residual stress distributions produced
by shot peening

Table 5 The Maximum of residual stress and depth
Maximum of residual

Shot velocity stross Depth
57 m/sec 705MPa 120/m
70 m/sec 735MPa 150¢m
83 m/sec 730MPa 180m
9 m/sec 726MPa 200;m
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