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Fig. 1 Ingot shape and metallographic sampling position diagram
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Tab. 1 Chemical composition of different specimens

Wg /%
Si Cu B Al
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B* 10 1.2 0.02 i
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D’ 10 1.2 0.06 At
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F 10 1.2 0.1 i
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Fig. 2 Schematie diagram of tensile specimen
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Fig. 3 Orthogonal polarized metallographic structure with different boron contents
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Effect of B Element on Microstructure and Thermal Conductivity of Cast
Al-10Si-1.2Cu Alloy

LI Lei-zhe, XIANG Zhi-lei, L1 Meng, YANG Zi-an, LI Ji-hao, GU Xin-shuo, CHEN Zi-yong
(School of Materials Science and Engineering, Beijing University of Technology, Beijing 100020, China)

Abstract:

A1-10Si-1.2Cu-xB(x=0, 0.02, 0.04, 0.06, 0.08, 0.1%)alloys were prepared by gravity casting. The effects
of B element on the microstructure, mechanical properties, electrical and thermal conductivity of the alloy
were analyzed by means of metallographic microscope(OM), scanning electron microscope(SEM), energy
spectrum analysis (EDS), universal testing machine and eddy current conductivity meter. The results showed
that the microstructures of Al-10Si-1.2Cu-xB were composed of primary a-Al phase, eutectic silicon and iron-
rich phase and AI2Cu. With the addition of 0.02%~0.1% B element(the same below), the secondary dendrite
arm spacing of a-Al decreased first and then increased, and the multi-transition group(titanium, vanadium,
zirconium, chromium)borides were precipitated in the microstructure. The area fraction of boride precipitation
reached the maximum when the content of B was 0.06%. The tensile strength, yield strength, elongation and
thermal conductivity of the alloy increased first and then decreased, and reached the maximum when the B
content reached 0.06%, which were 264.23 MPa, 163.8 MPa, 5.55% and 132.3 W /(m-K), respectively.
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