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Effects of Hard Shot Peening with Water Jet
on Surface Residual Stress Distribution of Carburized Steels

Takayoshi Ismcuro, Toshiharu Sumvazaki, Kiyoshi Teravama and Akio YoNEGUCHI

Synopsis

. It is well known that residual compressive stress is an important factor to fatigue strength of carburized parts for

automotive industry efc. A systematic study of effect of hard shot peening conditions using high pressure water jet
on the surface residual stress distributions in carburized and nitrized SCM-420 steel with surface retained austenite of
4,12 and 24 pct has been conducted. As a result, high peak value, 1125 MPa and high integrated mean value of stress
distribution of compressive residual stress from surface to 300um depth were obtained by hard or high energy shot
peening with water jet. These increment were caused by elasto-plastic peening effect of matrix and transformation
of retained austenite, especially most effective to the specimen with 4 pct surface retained austenite.
Effect of 2 step peening on compressive residual stress at most surface was not conspicuous in this study.

Key words : residual stress distribution ; water jet peening ; hard shot peening carburized steel ; residual austenite ; stress induced

transformation.
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Table 1. Chemical compositions of steels tested (mass %).

C Si | Mn P S Cr | Mo | Al N O
0.20 | 0.24 ] 0.78 |0.024 | 0.022 | 1.13 | 0.16 |0.047 [0.0062) 0.015
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Table 2. Conditions of hard peening with water jet
and steel shot.

Pressure of | Dia. of | Apparent impact
No.| water jet shot energy Remark
(MPa) (mm) (1072]/m?)
1 69 — 10.1 Water jet only
2 118 — 22.6 "
3 59 0.8 26.0 Single
4 113 0.4 61.0 "
5 118 0.8 61.0 "
59 0.8 26.0
6 [ 87.0 2 steps
118 04 61.0
7 118 0.8+0.4 61.0 Mixed

Table 3. Conditions of ordinary shot peening with air
jet and impeller.

No. of Dia. of | Air Speed Coverage
S ecimen shots pressure | of shot (%) £\ Method
P (mm) (MPa) (m/s) °
B-9 0.8 0.49 300
B-10 0.4 0.49 300
— Air jet
0.8 300
C-9 i 049 | e
0.4 300
C-10 0.8 — 70 300 Impeller
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Fig. 1. Retained austenite and residual stress distributions of unpeened specimens.
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Fig. 2. Retained austenite distributions of water jet
peened specimens (condition : 1).
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Fig. 3. Retained austenite distributions of mixed
hard shot peened specimens (condition : 6).
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Fig. 4. Residual stress distributions of water jet
peened specimens (condition : 1).
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Fig. 5. Residual stress distributions of unpeened and
hard shot peened specimens (condition: 3
and 4).
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Fig. 6. Residual stress distributions of 2 step hard
shot peened specimens (condition : 6).
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Fig. 7. Residual stress distributions of mixed hard
shot peened specimens (condition : 7).
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Fig. 8. Residual stress distributions of shot peened
specimens with ordinary methods.
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