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Abstract

Most of the work reported concerned the semi-solid processing of low melting point alloys, and in particular light alloys of
aluminum and magnesium. The purpose of this paper is to develop a semi-solid microstructure of Cu alloys using electromagnetic
stirring applicable for squirrel cage rotor of induction motor. The size of primary solid particle and the degree of sphericity as a
function of the variation in cooling rate, stirring speed, and holding time were observed. By applying electromagnetic stirring,
primary solid particles became finer and rounder relative to as-cast sample. As the input frequency increased from 30 to 40 Hz,
particle size decreased. The size of primary solid particle was found to be decreased with increasing cooling rate. Also, it decreased
with stirring up to 3 minutes but increased above that point. The degree of sphericity became closer to be 1 with hold time. Semi-solid
microstructure of Cu alloys, one of the high melting point alloys, could be controlled by electromagnetic stirring.
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8. induction motor 7. transformer 8. cooling system

Fig. 1. Schematic diagram of E. M. S. apparatus.
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Fig. 2. Microstructures of the Cu-0.15wt%Zr alloy with the various solid fraction. (cooling rate=0.7°C/s; Hz=30~40; fs=0.4 ~0.5)
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Fig. 3. Variation of average size of primary particle and degree of
sphericity with the various Hz. (Cooling rate=0.7°C/s,
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0.5

N 30Hz
HREEE 40H2

(42)

o] atsled Zj3l Hlof YA ARG BTt £,
FolR AN WE YAEEE 2 s vEH,
Aehgror= 2 £ PIslE APAES B8
o, T3 9 FgeA TskE IIRES A
Hlsle] 1 A7)y ¥lwd Fdska, gl okl nhEt
QAZE 7470] HolxH, kAo Z7I3t| ulel TAAAE
oz} A oF o2 2|7} Zrkek oS w9l
AigHo] Golxrty B3It 219 Flemings 9} Tsao 52l
Aol s 2 AFelMe IRAIZIZE F7HEEA Cu-
0.15wt%Zr 32 WAL Slury 3R] A7l Fopr|a
323E0] 049141 052 WSEHAA ik =277t S7eke
A34E d& & AJh

3.2 WEIFXAIZI| 2fst Bk ST Slury TARIRte] 7St

Fig. 45 33H7] 40 Hz, ¥ZHEE 0.7°Css, 3748 0.5 5
E Lrold ZHRRAIAIZE 1~5 ming] Al7PdEs] 2]t whear
Sturry FdAke] w2 Wels vepdth, wrkR A7)
7AH3EA 1 minelS o ARt FAE 2He] 33 H
3 3mine] EHWA A vAg 2FHo R wWalshuA
Sming W ] YA SR =] AR AR A
S U 5 AU wRHRAAIZR] F71Eel whet adAte]
A7)e st 5 TS ddE 70 7R o
2 e 4L 5 AAT Edh, IkiA Azl 3min¢] A
LA ohA] REC] RAlEE Sl doftom Ak
£ YRE Aol Aol 2EEE do] vehdTh o)A
AU Fdshe YAE 7he] npEa zdigte] AxE A
AR oz vepta B 1UAE o AR 443 SHEo
ZAste Ao] ot FRH EAle o] 3o ==

PSS} Aol s AlZke) &=

Mo



AR Rk 28 Cu-0.15wi%Zrabw2] w1 A A ool gt o

-4 -

_43 -

(;) 3min

W(d) S;mn

Fig. 4. Microstructure of the Cu-0.15wt%Zr stirred to various holding time. (Cooling rate=0.7°C/s, Hz=40, fs=0.5)
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Fig. 5. Variation of average size of primary particle and degree of
sphericity with the various holding time. (Cooling rate=
0.7°C/s, Hz=40, fs=0.5)
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(a) as-cast
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Fig. 5. Variation of average size of primary particle and degree of sphericity with the various holding time. (Cooling rate=0.7°C/s, Hz=40, fs=0.5)
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