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Table 1 Chemical compositions of materials used for tests ( mass fraction, %)

Aluminum Rare earth elements

M ain impurity Content of RE Main impurity
Code Purity Code Purity

Si Fe Ce La Others Fe Si S p
AF1 99.7(L2) 0.12 0.16 Ce 99.5 99.5 0.1 0.3 0.07 0.02 0.01
AF2  99.7(L2) 0.05 0.18 La 99.5 99.5 0.1 0.3 0.07 0.02 0.01
AF3  99.5(L3) 0.30 0.16 M-RE 98 50 23 25 0.1 0.07 0.02 0.02

} R2 LA PR B IA RS HHER PHKR

t/C

Table 2 Electrical resistivities P vs
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z/mm — 2.8249 — 3.0710
0. 005 Ce 2.8214 0. 10 Ce 2.9118
1 ﬁﬁ%ﬁﬂlﬁﬂiﬁﬁ&ﬁ%ﬁj@ 0. 05 Ce 2.8187 0.30Ce 2.9024
0. 10 Ce 2.8124 0. 50 Ce 2.8902
Fig. 1 Distribution of temperature in furnace 0.15 Ce 2.8106 1. 00 Ce 2.8590
chamber along axial direction 0.20 Ce 2.8130 1.50 Ce 2.8353
0.05 La 2.8203 2.00 Ce 2.8590
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Fig. 3 Electrical resistivity P vs adding
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Table 3 Resistivities P vs keeping time ¢

L2 L2+ 0.06% La

P/(107* Q*m) ¢/min P/ (107 ® Qom)

T emperature/ C
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Fig. 4 Electrical resistivities P vs keeping
time ¢ of L2 with 0. 06% La
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Table 4 Electrical resistivities P of L2 with RE at different temperature

RE (mass fraction) & (10” 8 Qem) (M easured data/ corrected data) ap
! % 20 C 100 C 150 C 200 C /107°C
0.0 3.0710/ 3.5270/3.5204 4.0315/4.0174 4.5583/4.5369 2.8619
0.3Ce 2.9024/ 3.6488/3.6378 4.1619/4.1582 4.6762/4.6618 3.6439
1.0Ce 2.8590/ 3.5737/3.5669 4.0748/4.0604 4.6072/4.5856 3.6311
0.3La 2.906 8/ 3.6739/3.6669 4.1335/4.1189 4.6373/4.6155 3.4972
1.0La 2.8430/ 3.5926/3.5858 4.1146/4.1001 4.6474/4.6256 3.7702
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Fig. 5 Optical microstructure of aluminum with different amounts of Ce ( mass fraction)
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Fig. 6 Effects of RE on combined dendrite spacing and grain size of as cast aluminum
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Fig. 7 TEM morphology (a) and ASDP pattern (b) of stripe phase (FeAls) at

grain boundary in industrial aluminum
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Fig.8 TEM morphology (a) and ASDP pattern (b) of
uncontinuity stripe phase at grain boundary (0. 3% Ce)
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Fig. 9 TEM morphology (a) and ASDP pattern (b) of handle like
phase (SiCes) in grain particle ( 1. 0% Ce)
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Fig. 10 SEM micrograph of spheric phase
(CeSi) in grain (2. 0% Ce)
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Effects of rare earth elements on electrical

conductivity of industrial aluminum

LIU Shun-hua, WANG Gurqin, WU Armin, GAO Hong-wu, LI Chang-mao
(Department of Materials Engineering,
Dalian University of Technology, Dalian 116023, P. R. China)

[ Abstract] The effects of rare earth elements Ce, La and M-Re on electrical conductivity of industrial aluminum were studied. The

results indicate that the mixed rare earth element can’ t cause the improvement of electrical conductivity of aluminum. The addition of

the pure La and Ce in industrial aluminum can decrease the electrical resistivity of aluminum and increase its temperature coefficient of

electrical resistivity. The mechanism of pure rare earth elements improving electrical conductivity of industrial aluminum was also dis-

cussed.

[Key words] rare earth elements; industrial aluminum; electrical conductivity; electrical resistivity

(4iE KEBE)



