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ABSTRACT: The paper aims to fabricate six kinds of ( Al-Mg-Si ) 6201 aluminum alloy wires with the addition of rare earths to
obtain fine microstructure, high strength and high electrical conductivity. The influence rules of La, Ce, Y, Sc, and Er on micro-
structures and properties of these alloys were investigated with light microscope, transmission electron microscopy, X-ray dif-
fract meter, scanning electron microscopy, and micro-computer controlled tensile tester. Sc had the best grain-refinement results
and its grain size in cross-section was less than 50 um; Ce ranked the second and its grain size was 100 um. The grain sizes of
the alloys with addition of La and Er were in the range of 100-150 pm. However, the grain size for Y-added alloy was more than
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200 um. Thus, the sequences of rare earth grain refinement for 6201 alloy from strong to weakness were as follows: Sc, Ce, La,
Er, and Y. TEM examination revealed that second phase particles contained Si and Ce and dislocations existed in the
Ce-containing alloy. XRD examination revealed that a-Al, Fe;Si, Al;;Mg;;, SiO,, AlCes;, and CesSi; phases existed in the
Ce-containing alloy. SEM fractograph observation revealed that ductile fracture was the fracture mechanism of Ce-containing
alloy. Mechanical property tests shown that Sc-containing specimen exhibited the highest ultimate tensile strength (UTS) of 245
MPa. Ce-containing specimen exhibited UTS of 238 MPa. The UTS of La, Er, and Y-containing specimens were all lower than
216 MPa. The UTS of 6201 aluminum alloy was 192 MPa. These findings indicated that rare earths have strengthening effects.
Electrical conductivity measurements shown that the electrical conductivities were in the range of 43.5 IACS%~48.5 IACS%,
indicating low electrical conductivity. The sequences of rare earth influence on electrical conductivity from high to low were as
follows: Y, La, Ce, Er, and Sc, among which Sc reduced the electrical conductivity to the greatest extent. Rare earths have
strengthening effects on 6201 alloy but have an adverse influence on the electrical conductivities.
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Fig.1 Schematic of continuous casting-extrusion
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Tab.1 Chemical composition of experimental alloys %

%L‘;ﬁ FEMMZFR Mg Si La Ce Y Sc
1" Al-Mg-Si 06940682 - - - - -
2" Al-Mg-Si-La 0.705 0.7410.164 - - — -
3% Al-Mg-Si-Ce 0.695 0.681 — 0.165 - — -
4" Al-Mg-Si-Y 0.6180.641 — - 015 - -
5% Al-Mg-Si-Sc 0.6450.731 — — - 0.157 -

6 Al-Mg-Si-Er 0.721 0.755 — - - - 0.197
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Fig.2 Tensile specimen
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Fig.3 Microstructures of alloys after Castex
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Fig.4 TEM structures of 1” alloy castex wire
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Fig.5 TEM structures of 3" alloy castex wire
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