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ABSTRACT: Recently the steel parts used at automobiles are required to be used under high stress more than ever before in need
of the weight down. To achieve this requirement of a high strength steel, it must be necessary to decrease inclusion content and
surface defect as like decarburization, surface roughness etc.. In this study, the surface conditions’ are measured to- know the influence
on fatigue properties. by two cases of shot peening of two-stage shot peening and single-stage shot peening. And for this study, two
kinds of spring steel (SUP7, 50CrV4 ) are used. This study shows the outstanding improvement of fatigue properties at the case of
two-stage shot peening in the rotary bending fatigue test and this is assumed to be from on low stress condition, the Ist stage shot
peening is not affected by nonmetallic inclusion under metal. it is possible that the 2nd stage shot peening increases the fatigue life
and the high stress but that is affected by nonmetallic inclusion under metal. so far beeasily 50CrV4 have made high stress.But,
results also show fatigue failures originated at inclusion near surface, and this inclusion type is turned out to be a alumina of high
hardness.
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Table 1 Chemical composition of specimen(wt, %)

C S Mn P S Cu C V
JISGSUP7 059 019 084 oor2 0003 003 - -
50CtV4 050 027 082 002 0005 - 0.10 0.117
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Fig. 1 Dimensions of specimen(unit:nm)
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Table 2 Mechanical properties of specimen

Tensile Hardness(HRc) Eloneation Reduction
Material Strength  after after (5) of area
(MPa) Quenching Tempering ? (%)
SUP7 17420 61.7 51.6 114 419
50Crv4  1759.1 59.1 51.6 94 35.7
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Table 3 Conditions of shot-peening

.- 1 Stage 2 Stage
Condition Shot- Peening Shot-peening
Impeller Dia 490 mm 360 mm
Blades
Width /Qty 90mm/6 pes 60mm/6 pcs
rp.m 2200 r.p.m 3000 r.p.m
Shot-Ball Dia. 0.8 mm 0.6 mm
Time 24 sec. 10 Min.
Arc Height
(Alman A-Stip) 0.375 mm 0.305 mm
Coverage 8 % 90 %
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Fig. 2 Fixture of specimen

Fig. 3 Shot-peening apparatus
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Fig. 4 Rubber masking for specimen
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Table 4 Measuring condition of residual stress

X-Ray Diffration Condition
Taget Cr-V
é(mi‘z Voltage 30 KV
Current 10 mA
y 0 ,15° 300 45°
268 140° ~ 170°
Diffration Scintillation Counter
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Fig. 7 Residual stress distributions by shot-peening
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Fig. 9 Hardness distributions by Shot peening(50Crv4)
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Fig. 12 S-N curves for SUP7, 50CrV4 specimen
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Fig. 14 EDS Spectrometer pattern of nonmetal in fracture surface
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Fig. 19 SEM photographs of fish eye (nonmetal) fracture region
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