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Analysis of Microstructures and Defects of the Thixoformed Cu rotor
for High Efficiency Electrical Motors

B.M.Kang, D.W. Suh, K.Y.Sohn and S.Y.Lee

Abstract
Rotor in small-medium induction motor has been usually manufactured by aluminum diecasting. In order to improve
efficiency of induction motors, however, it is desirable that pure aluminum is replaced by high electrical conductivity
copper alloy. For this purpose, a rotor is thixoformed with Cu-Ca alloy. Thermomechanical processing(TMP) is carried
out to modify the semi-solid microstructure of the alloy and final microstructures and filling defects of thixoformed Cu-
rotors are investigated. The characteristics of thixoformed Cu-rotor such as motor efficientcy and torque are compared
with those of Al rotor.
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Fig. 2 Electrical conductivity of Cu-Ca alloys with
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Fig. 3 Optical microstructures of Cu-0.45%Ca alloy
specimens compressed to various deformation
levels at room temperature.(1050 C/ 4min)
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Fig. 4 Rotor core assembly(A) and Squirrel cage (B)

Fig. 5 As-thixoformed Cu-rotor
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Fig. 6 Filling defects of as-thixoformed Cu-rotor
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Table 1 Comparison of Al die-casting rotor and
thixoformed Cu rotor

Efficiency| RPM [7]|FE3 |AEES
o . AlD/C 66.9 3522 2.8 55
LR A 1 5 B i Cu SSF 65.2 3527 2.8 50 |
Fig. 7 Microstructures of as-thixoformed Cu-rotor at the
various positions (1055 °C/1min holding)
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