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Abstract : The development of new materials with light weight and high strength has become vital to the machinery,
aircraft and auto industries. However, there are a lot of problems with developing such materials that require expensive
tools, and a great deal of time and effort. Therefore, the improvement of fatigue strength and fatigue life are mainly
focused on adopting residual stress(in this thesis). The compressive residual stress was imposed on the surface
according to each shot velocity(57, 70, 83, 96 m/sec) based on Shot-pecning, which is the method of improving fatigue
life and strength.

By using the methods mentioned above, the following conclusions have been drawn.

1. The fatigue crack growth rate(da/dN) of the Shot-peened material was lower than that of the Un-peened material.
And in stage I, aKith, the threshold stress intensity factor, of the shot-peen processed material is high in critical parts
unlike the Un-peened material. Also m, fatigue crack growth exponent and number of cycle of the Shot-peened material
was higher than that of the Un-peened material. That is concluded from effect of da/dN.

2. Fatigue life shows more improvement in the Shot-peened material than in the Un-peened material. And compressive
residual stress of surface on the Shot-peen processed operate resistance force of fatigue crack propagation.

Key words : Shot peening(£: E. #]1g), Compressive residual stress($} % #7-2-2), Fatigue crack growth rate(3] &
T2 R A £, Shot velocity( A< I2), Fatigue life(3] 2 9=3), Threshold stress intensity factor(}3+7) -2 o)
A7), Fatigue crack growth exponent( 3] &7 < 2 A 2} 42)
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Table 1 Chemical composition of specimen(wt%)
C Si Mn P S Cr
0.56 0.25 0.84 0.016 0.009 0.88

Table 2 Mechanical properties of specimen
Hardness(HrC)

Tensile

h Yield strength | Elongation
strengt After After (MPa) (%)

(MPa) | guenching | tempering
1226 55 47 1079

o

A
SHE F-oI3t7] fial 2ol
3}o] 1232 EWlak4] & E T 7] 2 Table 3
A Solq GERFLe 2717} 242t
= 4FF(5Tm/sec, T0m/sec, 83m/sec,
96m/sec) ] Al H L A=l
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Fig. 1 Dimension of CT specimen(unit:mm)
Table 3 Condition of shot-peening
Specimen | Specimen | Specimen | Specimen
Content A B C D
Impeller
diameter 490 490 490 490
(mm)
Shot velocity -
(m/sec) 57 70 83 96
Shot Ball
diameter 0.8 0.8 0.8 0.8
(mm)
Archelght | 1 030 | 042 | 046
(mm)
Time(Sec.) 24 24 24 24
Coverage(%) 85 85 85 85

Table 4 Measuring condition of residual stress

X-ray diffraction Condition

X 490 490
“ray 70 83

source

0.8 08

%3 0° 15° 30° 45°
24 140° ~ 170°
85 Scintillation counter
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A Study of Development Methods of Fatigue Life Improvement for the Suspension Material
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Table 5 The Maximum of residual stress and depth

Shot velocity | Maximum of regidual stress Depth
S7m/sec 705MPa 120m
70m/sec 735MPa 1504m
83m/sec 730MPa 180 um
96m/sec 726MPa 200um
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Fig. 3 Compressive residual stress distributions produced by
shot peening
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Fig. 4 Relation between compressive residual stress(MPa)
and shot velocities(m/s)
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Fig. 5 Hardness distribution of specimen
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Fig. 9 Relation between fatigue crack growth exponent m
and shot velocity
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