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Study on the characteristics of shot peened material

Seung-Ho Lee*, Hei-Song Kim**, Seong-Kyun Cheong***

{ Abstract

The effects of shot peening on the fatigue strength are studied in this paper. Applying the multi-
stage shot peening on the material., the relation between the residual stress and fatigue strength
compressive is investigated. Observing tensile strength, elongation, reduction of area, hardness, and
roughness, the results can be summarized as follows :

1. The change of mechanical properties is small before and after the shot peening is carried out.
The change of hardness is also small in high hardness material.

2. The surface roughness does not affect the fatigue strength, but the surface roughness is
improved by multi-stage shot peening.

3. The fatigue strength of multi-stage shot peening material is 756MPa and is 1.78 times higher
than that of un-peened material.

4. The maximum compressive residual strength of multi-stage shot peening material is -792MPa,
the fatigue strength seems to be improved by residual stress

Keywords © Shot Peening(£E3Yd), Compressive Residual Stress($&F3F82),
Fatigue Strength(® 27 %), Arc Height(o}3 &0l E), Coverage(FH# 7))
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Fig. 1 Principle of Controlled Shot Peening
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Fig. 2 Distribution of Residual Stress on the
Surface Layer
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Fig. 3 The structure of shot peening machine
(38.1mm) T+29] £0|E LulAo)A|o) 2Jsl] FA gt
olzslo|E, AvyAE 24T wole AT ol &
9 A2EYS 470 UAtE sl Ahe AR B9 4
AED} go] 2EIY AL 3 & Helstd FAHIT

holding fixture
Fig. 4 The almen test strip system.
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Fig. 5 Shape of almen strip
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Fig. 6 Strain at the almen strip surface
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Fig. 7 The measuring principle of residual
stress by X-ray
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Fig.8 The diffraction of x-ray
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Table. 1 Chemical Composition of Specimen.
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Fig. 10 Dimensions of specimen.
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Table. 2 Conditions of shot peening

Multistage
shot peening
cut wire
(HSW 3)
0.6 mm
360 mm
3.000 rpm
600 sec

Shot peening

cut wire
(HSW 3)
0.8 mm
490 mm
2200 rpm
24 sec

Shot ball

Diameter
Impeller diameter
rpm
Time

Material Chemical Compositions (Wt %)
el e T gy [Mn | P | 8 | Cr
SAE

9954 0.55|1.36| 0.7 | 0.0110.02]|0.68
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Table. 3 Measuring condition of residual stress

X-Ray .
diffraction Condition
Target cr-v
X~Ray source Voltage 30 KV
Current 10 mA
¥ 0" . 15" 30" |, 45°
26 140° ~ 170°
Diffraction Scintillation counter

5 4#zn 3 D&
1. £EI|d 7132 J[AIH 4& B3t

£E3, DRLESY A3 AgAs AR 43
< 23 A Table 49 Zo] Wz} Avlep).
Table. 4 Mechanical Properties of Specimen.

Specimen Tensile Elongation| Reduction

=P strength (MPa) (%) of area (%)
Un-peened 1729 94 36
Shot peening 1736 10.1 37
Multlstage 1743 99 36
shot peening
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