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Process Control and Thixoforming of Cu Rotor for High
Efficiency Motors
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Abstract
Rotor in small-medium induction motor has been usually manufactured by aluminum diecasting. In order to improve

the efficiency of induction motors, newly developed Cu-Ca alloys have been investigated. The electrical conductivity in
the Cu alloys containing Ca less than 1.0wt% was higher than 80% IACS. Cu-Ca alloy is desirable for the thixoforming
process because it has wide semi-solid range over 150C. In this study, Cu-rotor with thixoforming process was developed

to replace the conventional aluminum diecasting rotor. Analysis was performed for the microstructure of thixoforming

rotor. Effect of incomplete filling on the efficiency of induction motor was discussed.

Key Words : Cu Rotor, Thixoforming, Semi-solid Metal Forming, High Conductivity Copper Alloy, SIMA Process, Cu-
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Table 1 Chemical compositions and conductivity of
Cu-Ca alloys (in weight percent)

Alloys Ca Cu % IACS
Cu-0.3Ca 0.28 Bal. 98.4
Cu-0.5Ca 0.44 Bal. 95.1
Cu-0.7Ca 0.61 Bal. 92.1
Cu-1.0Ca 0.93 Bal. 85.7
Cu-1.5Ca 1.38 Bal. 78.6
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Compressive Prestrain

Fig. 1.1 Grain size of Cu-Ca alloy specimens compressed
to various deformation levels at room tem-
perature followed by heat treatment at
1050 C for 4 minutes
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Fig. 1.2 Electrical conductivity of Cu-Ca alloy specimens
compressed to various deformation levels at
room temperature followed by heat treatment

at 1050°C for 4 minutes

Fig. 2 Rotor core assembly (A) and squirrel cage (B)
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Fig. 3 Die for Cu-rotor thixoforming and thixoformed

Cu-Rotor
2525 J4E2AA core assembly?] £EE 400T2)
Fes st Fig. 30l 4388 S97% 43
H AAFES eI
3. 43t 9 OE
3.1 dHE AN ES sFEE
z719 AyE AANEFEL & n[EFAZA0

WA, AAE Wel A
A ded 2Rz 2
gt A=gel TS BRIAR.

£ 4o
Lo

o o &

Z(1070CYA}o| vt Fe-Sid#t&
assembly®] FZAF VAIE Q3o
o] S|
=2 Q)
3

Stk el HAge] ot
5]‘—— I?E]EJ}_LD:],] )\}g}u]-: %‘XL_
g aqlolst AzEh

o2 ot > N
1o ok pe N

o

=
=
5



285& AE714 CuRotord] W83 Hgst FHWE Ao

Fig. 4 Filling defects of thixoformed Cu-rotor (A) )
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Fig. 5 Microstructures of as-thixoformed Cu-rotor
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Fig. 6 Heating curves measured at (#1) 5 mm (#2) 20
mm ,apart from surface
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Fig. 7 Results of non-destructive testing
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Fig. 8 Thixoformed Cu-rotor for efficiency test
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Fig. 9 Billet shape (A) cylinder type (B) modified type
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Fig.10 Thixoformed Cu-rotor efficiency

2 d7e Addgn gxaA d7e AdE

HhokF Uk #AA A A =HYT
FnEdE

[1] D.H.Kang, H. D. Ha, K. C. Chang, D. H. Goo, et al,
1998, Planning of long-term technology for the
development of high efficiency motors, Report for
the Ministry of Commerce, Republic of Korea, p. 250.

[2] R. G. R. Sellors, J. G. Heyes, 1979, Engineering,
Vol. 219, No.11, pp. 1434~1437.

{3] E. Y. Lee, B. M. Kang, S. Y Lee, 2003, J. of the
Korean Society for Heat Treatment, Vol. 16, No. 5,
pp. 267~274.

[4] S. Kleiner, O. Beffort, M. Fuchs, P. J. Uggowitzer,
2003, Advanced Semi-solid Processing of Alloys
and Composites, Proceedings of the 7th S2P, pp.
257~262.

[5] Lee Sang-Yong, Lee Jung-Hwan, Lee Young-Sun ,
2001, Journal of Materials Processing Technology,
4845, 1-6.

[6] Keun Yong Sohn, Dong Woo Seo, and Sang Yong
Lee, 2003, AMPT, pp. 1497~1500.

e aMoIZ B X| /M 148 M7E, 2005H/647



AL, AR, A&, 2003, LEZEA S
WP TA AR A7|7 SAAM 1)z
= A 23,

9%, PFLYBYIA, A 12

pp. 94~101.

648 /Bt= ISR X /M 147 M 7%, 20054

[8] J. C.Lee, H. K. Seok, H. I Lee, 2003, Effect of the
Gate Geometry and the Injection Speed on the Flow
Behaviors of a Semi-Solid A356 Al Alloy, Metals

and Materials Int., Vol.9, No. 4, pp. 351~357.



