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Effects of Partial Shot Peening on Microstructure and Properties of Low

Pressure Casting A356 Aluminum Alloy Steering Knuckle
Gao Wenjie, Yang Yitao
(School of Materials Science and Engineering, Shanghai University)

Abstract: The partial surface shot peening process was introduced to the low pressure casting A365 aluminum al-
loy steering knuckle. The effects of distribution of surface residual stress and the heat temperature on the alloy as
well as the microhardness were tested and analyzed. The cross-section microstructure of the shot peening section
was observed. The results indicate that the eutectic Si grains in the surface microstructure is refined and the sur-
face hardness of aluminum alloy is improved significantly by shot peening. In the range of 0~30 min, the hard-
ness of the aluminum alloy surface is increased gradually with the extension of the shot peening time. When the
shot peening time is 30 min, the surface hardness is about 230 HV, which is about 1.35 times higher than that of
the center material. Considering that the shot peening effect disappears over 100 °C, it is not recommended that
the working temperature of the casting after shot peening exceed 100 °C.
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Fig.1 Specific location of residual stress measurement

points in steering knuckle
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Tab.1 Residual stress on the surface of stiffeners MPa
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1 —33 —31 —80 —46
2 —13 17 — 74 —68
3 —47 32 —141 —69
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Tab.2 Residual stress values of different castings before

and after heating treatment MPa
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RE - A RE A ORE omE ORE s
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—107 —42 —73 11 —210 35 —90 66
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Tab.3 Microhardness of specimens before and after shot peening
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Fig.2 Microhardness variation of the material
surface with depth direction
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Fig.3 Metallographic structure of the surface before shot peening
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Design of Low Pressure Casting Process for Catenary Parts Positioning Support Body
Zhou Benjian
(Group Rail Transit Equipment Co., Ltd., China Railway Construction and Electrification Bureau)

Abstract: The MagMa software was used to simulate and analyze the low pressure casting process of the I.-shaped
positioning support body, and to predict the location and size of the defects easy to appear in the castings. The
simulation results show that during the whole filling process of the castings, the molten aluminum flows smooth-
ly. and there exists absence of entraipped-gas or cold shut. Through cutting the middle surface, absence of casting
defects such as porosity and shrinkage could be observed, showing reasonale pouring system design. Through
small batch production verification, the appearance of the product meets the requirements of the drawing, and the
product qualification rate is more than 98%.

Key Words: Low Pressure Casting, Aluminum Alloy Positioning Support Body., Numerical Simulation
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