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Abstract

This study has performed rotary bending
fatigue testing that smooth specimen using
SM45C materials and notched specimen whose
radii were R6, R4 and R2, were processed in
The
1. In the air fatigue

3% NaCl aqueous solutions or in the air.
results are as followed;
limit at 10
notch radius goes small

cycles remarkably reduced as
2. In 3% NaCl
aqueous solution fatigue strength at 10° cycles
also had large range of reduction as notch
radius goes small. 3. Comparing fatigue
strength in the air, fatigue strength at 10°
cycles in 3% NaCl aqueous solution reduced
by 46.2% at smooth specimen, 55.3% at R6
notch radius, 45.8% at R4 and 39.7% at R2
respectively. 4. The reason that fatigue
strength reduced in the reduction of notch
radius size was because the surface of notch
corrosion was small and

exposed in

consequently it was less corroded.
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Table 1 Chemical composition (wt.%)

Material C Si Mn P S
SM45C | 046 | 026 | 0.71 ] 0.021 | 0.018
— — = o
50 65
L 218

(a) Smooth specimen

(b) U-notch specimen (R2)

81

30 63

alo

{¢) U-notch specimen (R4)

R150

65

20

(@) U-notch specimen (R6)

Fig. 1 Shapes and dimensions of rotary bending
fatigue test specimen(unit:mm)
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Fig. 2 S-N diagram of smooth and notched(R6)

specimen in air
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Fig. 3 S-N dagram of smooth and notched(R4)
specimen in air
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Fig. 4 S-N diagram of smooth and notched(R2)
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Fig. 5 S-N diagram of smooth and notched
specimen in air
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Fig. 6 S-N diagram of smooth and notched(R6)
specimen in air and corrosion
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Fig. 7 S-N diagram of smooth and notched(R4)
specimen in air and corrosion
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Fig. 8 S-N diagram of smooth and notched(R2)
specimen in air and corrosion
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Fig. 9 S-N diagram of smooth and notched
specimen in air and corrosion
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(¢) Ne=7.95% 10°
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Fig. 10 Optical fractography of SM45C in air
(smooth specimen)
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Fig. 11 Optical fractography of SM45C in air

(R2 notched specimen)
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Fig. 12 Optical fractography of SM45C in corrosion

(smooth specimen)
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Fig. 13 Optical fractography of SM45C in corrosion
(R6 notched specimen)
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