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A Study on the Investigation of Optimal Peening Intensity for Shot Peened Spur Gear

Dong-Sun Lee’, Kook-Jin Lee’, Tae-Hyung Kim"', Seong-Kyun Cheong*

! Abstract 4}

The shot peening process is often used to improve fatigue properties of metal parts. Among them, It is
the most use in an auto-component. In order to achieve optimum, repeatable and reliable fatigue
enhancement from the shot peening process, the important shot peening parameters must be controlled.

In this paper, the optimum peening intensity (Almen intensity) condition is investigated by experiment..The
Spur Gear steel was used to investigate shot peening effects. The fatigue life at ¢,=1,050 and ¢;=1,250MPa
first gently increases, then drops gently as peening intensity increases compared with unpeened specimen. |
Experimental results show that the optimum peening intensity range is 0.391~0.434mmA..So the fatigue
strength and fatigue life have been tremendously increased by optimum-peening treatment. However, the
fatigue strength and fatigue life have been decreased by over peeing.
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Fig. 1. Differential gear
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Fig. 2. Almen measurement system
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Table 1 Chemical compositions (wt%)

C|Si{Mn|P| S| Cr|Mo|Ni[Cu|Al

0.2010.18{0.81)0.17(0.09] 1.12 (0.19{0.02,0.01{0.32

Table 2 Mechanical properties

Oy Gt Of €
(MPa) | (MPa)| (MPa)| (%)

Normal 302 637 444 214

Heat treated 511 1059 1047 39
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Table 3 Dimensions of a test gear

Module m 5
Number of teeth z 18
Pressure angle (deg) 20
Thckness (mm) 10
Face wide (mm) 10
Inside diameter (mm) 25
Heat treatment Carburized
Surface treatment shot peening

Table 4 Machining and heat-treatment process

ltem T C. P
(*10C) | (0.1%)

Carburizing(1 zone) 850 0.8

Carburizing(2~3 zone) 850 0.8

Diffusion 850 0.75

Quenching 6 min

Drain 4 min

Cooling 0

Oil temperature 140°C

el

Stirring Rate(RPM) 600

3 Carburizing12
RX(m'Th) Diffusionl§

Table 5 Conditions of shot peening

Shot ball dia. 0.8 mm

Shot velocity 0 ~ 75m/s (0~1600rpm)
Time 4~12min

Coverage >100%

Arc height 0 ~ 0.586mmA




Fig. 3. Instron 8516
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Table 6 Measuring condition of residual stress

dgaﬁgon Condition
Target Cr-V
X-Ray source Voltage 30 kV
Current 30 mA
& 0°, -10°, -20°, -30°, - 40°, -50°
20 154°~ 159°
Diffraction Scintillation counter
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Fig. 4.Saturation curve
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Fig. 5.Effect of Almen intensity on the fatigue life
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Table 7 Roughness of specimen

Heat treated Field .
Hm (Normal) (Over) Optimum
R, 2.20 3.80 3.50
R, 0.55 0.96 0.75
Roax 3.50 6.20 5.60
Condition Roughness { Profile, Graph )
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Fig. 6. Profile of roughness

Fig. 7. Metallographic observation by SEM
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Fig. 8. Measurement of Surface Residual stress
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