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Effects of Rare Earth La and Ce on Microstructure and Properties of 8030 Aluminum
Alloys
LIU Zhicheng', LIU Xinfeng®, ZHANG Baochun', MIAO Yuliang', SHI Yongjie', GE Fubiao®
(1. Baotou Aluminum Co., Ltd., Baotou 014060; 2. School of Materials and Physics, China University of
Mining and Technology, Xuzhou 2211165

Abstract: To address the core contradiction of difficulty in simultaneously achieving high strength and high electrical
conductivity of 8030 aluminum alloy for steel-cored aluminum strands, the influence of rare earth L.a and Ce on micro-
structure, tensile strength, and electrical conductivity of 8030 aluminum alloy was systematically investigated, and the
micro-mechanisms were revealed. Specimens with different mass ratios of LLa to Ce and corresponding heat treatment
processes were designed, and the microstructure and properties of alloys were characterized by scanning electron
microscopy (SEM) , energy dispersive spectroscopy (EDS) analysis, electrical conductivity tests, and tensile experi-
ments. The results indicate that rare earth La and Ce promote the nucleation and refined distribution of precipitated
phases, which can combine with Fe and Cu to form Al-Fe-Cu-L.a-Ce composite secondary phases and optimize the
grain boundary. With the increase of rare earth addition, the tensile strength, elongation, and electrical conductivity of
the alloy exhibit a “first increase and then decrease” trend, where uniform microstructure is achieved after heat treat-
ment, composite secondary phases are dispersively distributed without aggregation, and clear grain boundaries are
observed without embrittlement under optimal ratio. The tensile strength, electrical conductivity and elongation reach
100.24 MPa, 34.90 MS/m, and 16.08% , which are increased by 60.6%, 3.2%, and 175.34% , respectively, com-
pared with those of ones without RE. Appropriate addition of L.a and Ce can realize the performance balance through
synergy of “precipitation strengthening+ grain boundary strengthening—+ conductivity optimization”.
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Fig.1 Dimensions of tensile specimens according to
GB/T 16865-2023




it La.CeXf 803045 A4 AR W XF K £

2 RBLERLIHTR

21 #HiMLa . CeETEEMARIIMRE

K 2 AT & el R R 3 S S8 T LU B,
WA 0 3R B0 A I B AR AR A T T R A R
WS A S TR AR AL o R 1 b T A R A
W, B RLAN /N R R R R TR 25 B 4 A TR A
WM 0.05% B9 LaJa , Bt H AHBCEE S0, AT DR AR e 9] L

20 pm . _ 20 pm

(a) W1 (b) WkFF2

Fr AR LR FEAR XS 3 BORE . M E AN 0.05% 1Y La
50.05% 1 Ce J& , T th A B F— 2B 1 2 4 FF R A
SRR E AR 5] Ce St 2 0.1% B, BT i AH %K
I L TE JATAR A JR R A AR R WA B, (R R P
L RTA DR S INE A TR I C2 % o TS w S P 7R e
T £ICE Laty Ce fE4B 6 & TE A BOE R 2 it
T Fe .CutHCHr th M MIER, b La 5 Ce R & F
e B 08 B — La (9 4 F A7 AR T2 2% B H 40 4k A
FH AT H AR B0 B R R Rk BT

N\, . z i

20 pm e . ¥ « 20pm

(d) ik 4

)

(c) W3

B2 FR%SE&EG AR

Fig.2 Metallographic structure of as-cast alloys
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Fig.3 Engineering stress-strain curves of as-cast aluminum

alloys with different RE contents
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Tab.2 Electrical conductivity of as-cast aluminum alloys

MS:m !
R L B{E
1 32.18.32.05.31.96.,31.87.31.80 31.97
2 31.96.31.81.31.67.31.58.31.47 31.70
3 31.73.31.58.31.44.31.32.31.18 31.45
4 31.32.31.20.31.09.30.97.30.74 31.06
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Fig.4 Metallographic structure of heat-treated aluminum alloys
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Fig.5 Engineering stress-strain curves of heat-treated aluminum

alloys with different RE contents
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Tab.3 Electrical conductivity of 8030 aluminum alloys with La,

Ce after heat treatment MS:m !
R Kl Lo H{E
1 33.71.33.79.33.84.33.91.33.95 33.84
2 33.86.33.93.34.02.34.12.34.16 34.02
3 34.71.34.81.34.90.34.99.35.10 34.90
4 34.25.34.38.34.48.34.51.,34.59 34.44
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Fig.6 SEM microstructure of specimen 3 after heat treatment
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Fig.7 EDS results of points A and B in Fig.6
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Fig.8 Fracture morphologies of heat-treated 8030 aluminum alloys with different RE content
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