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Abstract

The requirements of getting spring steel with higher fatigue strength have been increased to achieve the
weight reduction of a vehicle. As the possible increment in fatigue strength by using the conventional shot
peening treatment is found to be limited, it is necessary to modify the shot peening treatment. In this study,
to investigate the effects of warm shot peening on increasing fatigue strength, tests are conducted on spring
steel SAE9524. By the results of rotating bending fatigue tests, the fatigue strength increases up to 23.8%
in warm shot peening specimens at 200°C compared with conventional shot peening. The major reason why
the warm shot peening is effective to the improvement of fatigue strength is the increment of the compressive
residual stress, which can be effectively formed by shot peening under the condition of warm temperature

than room temperature.
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Fig. 1. Material surface (a) Unpeened surface (b) Shot
peened surface.

EAEE A5 Fdd YAHE 2AHE ¢
g A& aoltt. YnkAow g I
AL AA-GHo 7|03 wiol] T wAd
A&FFSHLE B AFHE FHATEE
a8 WAL AAAZI) o] A} I 25T e
S 72T
22 272t 2EqlY 7132 IHd

24 EY 7HEES ARk LEIYEY &
AE FE37] 9 WHoE A5 W ¥
& GFEAFSHE 47 A el FUEHA A
qtEl Aok

=
Er
i
K oS
ol
>

1l

lo

N
ol okl o
QL
Ir

e &

o

2Nl

>
2
B

7}zl ]}\1 Age] 7tEeeE 2 A

F= JlaE e o)A FA
2432 A9 (dislocation)®] ©]F3}
FE Ul 2edd, A E=E 2

[ I !
Ad AIEE FH w2}

3] Ul
LGS o)Fo] olaiA7] Wi, $Ho| B
Ue A L5} ¥L4E LHUY] Bol WA
Aoh g 5 Utk e gent e &
E5q 71e AAsEe W AR EA 9y
e a4Wy Fol BES & 5 AUt ol &



olE% /AT HHEF

3] 37 (2004) 273-278 275

Conventional Shot peening

r l\): O,

Warm shot peening M

Surface

z Y

Fig. 2. Typical residual stress of warm shot peening.
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Table 1. Chemical composition of spring steel
(W)
C Si Mn P S Cr
SAE | 051~ | 1.20~ | 0.6~ 0.6~
9254 | 059 | 160 | os | 003 | 004 g

Table 2. Mechanical properties of spring steel

Tensile .
strength Elongation Hardness
SAE 9254 1750 MPa 9.4% HRC 50
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Table 3. Conditions of shot peening

Shot ball diameter 0.8 mm
Impeller velocity 3,100 rpm
Impeller diameter 360 mm
Time 4 min
Coverage 98%
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Fig. 3. Rotary bending fatigue test specimen.
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Table 4. Measuring condition of residual stress

X-Ray diffraction Condition
Target Cr-V
X-Ray source Voltage 30 kV
Current 10 mA
y 0°, 15°, 30°, 45°
26 140°~170°
Diffraction Scintillation counter
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Fig. 4. Surface condition and roughness profile.
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Fig. 5. Surface roughness.
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Fig. 6. Residual stress distribution of fatigue test spec-
imen.
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Table 5. Surface residual stress after shot and warm
shot peening

Condition Surface residual Max. residual
stress (MPa) stress (MPa)
Shot peening —478 - —655 -
100°C | 473 | 11%| | —686 | 47%1
Warm Tonnec | 637 [333%1 | —818 | 24.9% 1
peening

300°C | —434 | 92%| | -784 [19.7%1
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Fig. 7. S-N curve of warm peened spring steel.
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