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Tab. 1 Experimental materials
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Lol 4fi5s =99.7%  J VU ESRE GURTARRHECE R A
Tl gl =99.47% TV ISR GUSTARIRHECAT BRA
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EEE G4 Al5%La )P EERSUTOR A R F
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Tab. 2 Alloy composition Wy /%

Si Mg Cu Zn Mn Fe Al

1 0.85 1.50 0.6 0.4 0.8 A

®3 GETHRLIZE

Tab. 3 Rare earth content in alloy W /%
e La Ce Er
o
17 0.040 0.030 0.07
2" 0.040 0.045 0.10
3 0.040 0.060 0.13
& 0.055 0.030 0.10
5" 0.055 0.045 0.13
6" 0.055 0.060 0.07
7' 0.070 0.030 0.13
8" 0.070 0.045 0.07
9’ 0.070 0.060 0.10
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Fig. 1 Microstructure of Al-Si-Cu alloy as-cast
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Tab. 4 Alloy hardness test results HV0.2
%$ 0# 1# 2# 3# 5# 6# 7# 8# 9#
dis 111.1 95.0 114.0 94.6 115.3 108.4 105.8 108.8 103.4
®5 HEAERSESASE
120 - Tab. 5 Electrical conductivity and thermal conductivity of
alloy as-cast
g"" [ B4 WSRI%IACS  of (MS-m?) SR/ (W-m'-K")
= ! 0 24.84 15.00 96.69
& 100
® 1" 28.00 16.85 108.62
w 2" 29.43 17.68 113.95
3 30.93 18.54 119.53
Bo b o 4 26.20 15.82 101.98
Oz | 22 3¢ 4¢ 53 68 T Bz Of
A 5 26.20 15.81 101.88
E2 SSHREETHALE 6" 2551 15.41 99.26
Fig. 2 Variation curve of alloy Vickers hardness 7 26.00 15.69 101.14
2.3 HEENSHESHIEE 8 26.93 16.22 104.55
B SN RS ITEERINEKSFIR, EAKR o 26.60 16.04 103.55
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Fig. 3 Change curve of alloy thermal conductivity
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Tab. 6 Orthogonal design and results L, (3*)
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9 3(007) 3(006) 2(0.10) 103.55
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Effect of Rare Earth Elements on the Electrical and Thermal Conductivity
of Al-Si-Cu Alloy

SU Chang-chao™?, JIA Yuan-xiang", ZHANG Qing-hai', JIANG Ze-zuo®“, WEI Chun-hua"?, TANG Hong-qun™?

(1. School of Resources, Environment and Materials, Guangxi University, Nanning 530004, Guangxi, China; 2. Guangxi Higher Education Key
Laboratory of High Performance Structural Materials and Heat Treatment & Surface Processing, Nanning 530004, Guangxi, China; 3. Guangxi
Guosheng Rare Earth New Material Co., Ltd., Chongzuo 532200, Guangxi, China; 4. Guangxi Guochen Rare Earth Metal Materials Co., Ltd.,
Chongzuo 532200 Guangxi, China)

Abstract:

Aluminum alloy is one of the most widely used materials for radiator manufacturing in the market, and its
electrical and thermal conductivity properties are closely related to the future development of the industry.
In this study, the ADC12 alloy in the Al-Si-Cu die-cast aluminum alloy system was selected as the research
object. The orthogonal experimental method was used to add different amounts of La, Ce, and Er three rare
earth elements to the alloy, and the effects of the content of each rare earth element on the microstructure,
hardness, and electrical and thermal conductivity properties of the alloy were studied. The results showed
that the addition of rare earth metal elements could refine the Si phase and o-Al matrix in the alloy to varying
degrees, and could also improve the hardness and electrical and thermal conductivity properties of the
alloy to some extent. When the rare earth addition amounts were 0.04% La, 0.06% Ce, and 0.13% Er, the
microstructure of the alloy was observed to be most regular. The electrical conductivity increased from the
original 24.84% IACS to 32.93% IACS, and the thermal conductivity also increased from 96.69 W/(m-K) to
119.53 W/(m-K). The electrical and thermal conductivity properties of the alloy were greatly improved.

Key words:
Al-Si-Cu alloy; rare earth; microstructure; thermal conductivity; hardness
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