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Effects of Surface Nano-crystallization on Wear Behavior
of 7055 Aluminum Alloy

TIAN Long, ZHANG Wei

( College of Mechanical Engineering, Anyang Institute of Technology, Anyang 455000,P. R. China)

[ Abstract] High Energy Shot Peening ( HESP) was used to treat the material surface in order to study the effects
of surface nano-crystallization of 7055 aluminum alloy on wear behavior. The nano-crystalline layer was obtained on
sample surface. TEM was used to analyze the microstructure before and after nano-crystallization, meanwhile, re-
sidual stress and micro-hardness were measured on surface, and wear behaviors of nano-crystalline surface were ex-
amined by reciprocating wear tester as well. The experiment results show that, HESP caused severe plastic deform-
ation on surface, and there exits compressive residual stress with large magnitude on surface, and the maximum val-
ue is —369 MPa, meanwhile, the compressive residual stress layer come up to 0. 6 mm. The micro-hardness in-
creases by 50% compared to matrix. The frictional wear experiments show that, HESP nano-crystallization can ap-
parently decrease friction factor, and the wear loss is only 32% of untreated samples, HESP largely improved the
wear-resisting property of 7055 aluminum alloy.
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