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Effects of Preparation Process on the Properties of Aluminum Matrix Composite Piston
Xu Ying, Chen Dahui, Zhang Jiang, Hong Xiaolu, Zhu Honglei, Liu Yongqgiang. Zhou Peiyu, Peng Yinjiang
(Ningbo Branch of China Academy of Ordnance Sciences)

Abstract ;: The influence of compound heat treatment and special casting on the mechanical properties of TiB, parti-
cle reinforced aluminum-based composite was investigated by compound heat treatment process, combined with
the water-cooled die and ultrasonic treatment technology.The results indicate that compound heat treatment tech-
nology can significantly improve the mechanical properties of composites, and optimal heat treatment process is
presented. Water-cooled molds can raise the solidification speed of materials and refine grain, effectively improving
the mechanical properties of the piston specimens, which exhibits desirable room temperature and mechanical
properties at 350 ‘C. Ultrasound treatment can improve the distribution of TiB, particles and crystalline phase,
increasing the high-temperature tensile strength by 16.3% compared with the one without ultrasound treatment.
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Tab.1 Chemical composition of TiB, reinforced aluminum
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Ti B Si Cu Ni Fe Cr Zr \Y% Mg Al
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Tab.2 Mechanical properties of composite specimens and piston

specimens under different heat treatment processes
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Tab.3 Mechanical properties of TiB, reinforced aluminum

2.2.1

matrix composite piston prepared by water-cooled die technology
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Tab.4 Mechanical properties of composite piston prepared
by ultrasonic treatment
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Fig.2 Influence of ultrasonic field on TiB, particle

phase distribution and crystal phase structure
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Fig.1 Microstructure of TiB, reinforced aluminum matrix composites and piston
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Preparation and Microstructure as well as Properties of AI-Mg

Microlaminated Composites
Zuo Ruihao', Jing Dong"?, Meng Linggang', Guo Qian', Zhou Bingwen'*, Geng Liguo', Zhang Xingguo'*
(1.School of Material Science and Engineering, Dalian University of Technology;
2.Ningbo Institute of Dalian University of Technology)

Abstract ;: Taking 1060A1 and AZ31 magnesium alloy sheets as raw materials, the effects of layer thickness ratio on
microstructure and properties of prepared Al-Mg microlaminated composites were investigated. The microstruc-
ture, element distribution and crack propagation of the composites were analyzed by metallographic microscope,
X-ray diffractometer, field emission electron probe and scanning electron microscope. The results indicate that the
composites prepared by vacuum hot pressing sintering is well-bonded, and the mechanical properties is increased
firstly and then decreased. When the thickness ratio of Al-Mg layer is 1 ¢ 1.5, the composites exhibit desirable
properties, where the bending strength is 159 MPa, the specific strength is 7.4 X 10" N « m/kg, and the compres-
sive strength is 310 MPa,

Key Words: Al-Mg Microlaminated Composites, Vacuum Hot Pressing, Bending Strength, Compressive Strength
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