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Abstract

The purpose of this study is to investigate the effect of shot peening on the fatigue strength and
fatigue life of two kinds of aluminum alloys. The fatigue strength behavior of aluminum alloys were
estimated by the stress ratio and shot velocities. The fatigue life and strength increased with increasing
the test shot velocity. However, at the shot velocity range between 50m/s and 70m/s, the compressive
residual stress phenomena were observed in test conditions of different shot velocity. The optimal shot
velocity is acquired by considering the peak values of the compressive residual stress, dislocations,
brittle striation, slip, and fisheye on the fracture surface of test specimen. It was observed from the
SEM observation on the deformed specimen that the brittle striation, fisheye were showed in the
intergranular fracture structure boundaries at the this velocities. Therefore, fatigue strength and fatigue
life would be considered that shot velocity has close relationship with the compressive residual stress.
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Table 1. Chemical compositions of specimen (wt%o)

Si | Fe | Cu| Mn |Mg| Cr | Zn|Ti+Zr Al

Al7075 .
T6 0.15(0.29| 1.6 0.14| 2.4|0.19| 5.7| 0.25 | Remainder

Si |Fe|[Cu|[Mn|Mg|Zn| Ni|Pb| Ti Al

Al6061 .
TES1 11.38]0.37(1.85|0.15|0.87{0.27|0.69|0.06|0.02| Remainder

Table 2. Mechanical properties of specimen

Tensile Yield
Material strength | strength
[MPa] [MPa]

Elongation Vickers
[%4 Hardness[HV]

Al7075-T6 661 610 11 175

Al6061-T651 404 372 17 107

Table 3. Conditions of shot peening

Impeller | Shot . Shot ball .
. i | Time| . Arc height
Specimen | diameter | velocity . . | diameter
[min] [mmA]
[mm] | [m/sec] [mm]
40 0.292
Al7075-T6
250 50 2 0.8 0.342
Al6061-T651 —_
70 0.368
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Fig 1 Geometry of tensile and fatigue test specimen
(unit : mm)
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Fig 3 S-N curves of Shot Peened AI7075-T6
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Fig 4 S-N curves of Shot Peened Al6061-T651
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Fig. 5 Relation between stress distributed and
initiation fracture point by the surface
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Fig. 6 Relation between stress distributed and
initiation fracture point by the surface
hardening layer (shot peening)
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Fig. 7 SEM fractography showing fracture surface
by the AI7075-T6 and Al6061-T651 alloy
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