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Effects of Shot Peening on High Temperature Oxidation Resistance of
45 Steel Surface with Al' Implantation

YANG Hao, MENG Kun, WANG Yuan, CHEN Wengang
(School of Mechanical and Transportation, Southwest Forestry University, Kunming 650224, China)

Abstract: A single modified layer with Al" implantation and duplex modified layer with shot peening+Al* implantation were
prepared on the 45 steel surface to improve its high temperature oxidation-resistance. The surface roughness, micro-hardness,
micro-morphology and Al content of the modified layers were measured, as well as the high temperature oxidation resistance
properties of two layers tested at 600 °C for 200 h, respectively. Results show that the surface of shot peening 45 steel is pitted,
hilly and has approximately equiaxed nanocrystalline structure. Al" implantation further refines the nano-crystalline structure.
The surface roughness Ra of 45 steel increase from 0.42 pm to 1.15 pum after shot peening treatment. The micro-hardness and
Al content of single Al" implantation layer and shot peening+Al" implantation layer increase from 257 HVq.05 to the maximum
of 505 HVo.05 and from 3.7% to 4.2%, respectively. The oxidation weight gain decreases from 14.8 mg-cm™ to
8.3 mg-cm . It indicates that shot peening can effectively enhance the high temperature oxidation resistance of the Al*
implanted layer on 45 steel surface.
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Fig.3 TEM morphologies of the duplex modified layer with shot-peening+Al" implantation on 45 steel surface
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Fig.4 Cross section morphologies of 45 steel
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Fig.5 Micro-hardness of the modified layer on 45 steel surface
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