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Application of Electromagnetic Stirring Suction Casting in Aluminum Matrix

Composite Brake Disc
Zhang Zhenlin, Xu Jun, Xiang Jun, Liu Xuhua, Xiao Ying, Zhang Yichi, Liu Kecai
(Hunan Wenchang New Material Technology Co., Ltd.)

Abstract: The preparation of particle-reinforced aluminum matrix composites by stirring casting method has the
advantages of short process and low cost. However, problems such as poor forming, pores, inclusions, and une-
ven distribution of reinforcement particles existing in the casting process make it difficult to fabricate large com-
plex components. The electromagnetic stirring suction casting technology was proposed to solve the above prob-
lems. Compared with traditional gravity casting, the technology can simultaneously realize electromagnetic stir-
ring and suction casting, avoiding the sedimentation of reinforcement particles during the casting process. Suction
casting method can relieve poor melt fluidity. greatly increasing the filling speed and cooling uniformity. 20SiC,/
A357 composites was used as raw material, and electromagnetic stirring suction casting technology was adopted
to successfully prepare a 40 kg aluminum-based composite shaft-mounted brake disc for rail transit. Compared
with gravity casting, electromagnetic stirring suction casting technology can significantly improve the macroscopic
and microstructure uniformity, density and mechanical properties of the brake disc, obtaining high-quality large-
scale complex components of aluminum matrix composites.

Key Words: Aluminum Matrix Composite, Electromagnetic Stirring Suction Casting, Large Complex Components,
Uniformity, Mechanical Properties
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Fig.1 Schematic diagram of electromagnetic stirring

suction casting technology
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Fig.2 Schematic diagram of brake disc
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Fig.6 Metallographic structure of upper and lower surface by gravity pouring castmg
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Fig.7 Metallographic structure of upper and lower surface by electromagnetic stirring suction casting
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Tab.1 Performance comparison of brake disc by gravity casting
and electromagnetic stirring suction casting

1 7 1 B/ % BUPLRE/MPa KR/ %
Bk 96.5 226.5 0.52
TR % 45 99.4 264.8 0.97
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Effects of Sintering Temperature on the Structure and Properties of W-B,C/Al Composites
Tang Xufeng, Tang Dewen
(Hunan Provincial Key Laboratory of Emergency Safety Technology and Equipment for Nuclear Facilities,
University of South China)
Abstract: The 10W-30B,C/60Al composite shielding material was prepared by high energy ball milling, pressing
forming and vacuum sintering process. The effects of sintering temperature on microstructure, physical properties
and shielding properties of W-Al-B,C composites were investigated systematically. The results indicate that with
the sintering temperature of 530~630 °C, the uniformity, density and compactness of 10W-30B,C/60Al compos-
ite particles are increased firstly and then decreased with the increase of sintering temperature, while the porosity
is decreased firstly and then increased. The increase of sintering temperature can also improve the shielding prop-
erties of neutron and y ray in the composite, which, however, is decreased with the increase of sintering tempera-
ture when reaching a certain value. When the sintering temperature is 600 ‘C, the performance of 10W-30B,C/
60Al composite is desirable, and the microstructure is uniform and compact, where the density and compactness-
reach the maximum value of 1.836 g/cm® and 62.3% , respectively, and the attenuation coefficient also reaches the
maximum value of 0.121.
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