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The Copper Rotor Die-casting of Single Phase Induction Motor and the Stator Design for
Reducing Loss

Sang-Hoon Lee, Ki-Chan Kim, Kwang-Soo Kim, Won-Ho Kim, Soo-Yong Kim, Ju Lee
Dept. of Electrical Engineering at Hanyang University

Abstract - There has been, in recent years, effort to make cast
copper rotors for industrial use of induction motors. Because the
incorporation of copper for the conductor bars and end rings of the
induction motor in place of aluminum would result in attractive
improvements in motor energy efficiency. The purpose of this method
is a reducing the copper loss as using higher conductivity of copper.
In this paper as the single phase induction motor is studied, the
stator slots and coil turn number is designed for adjusting the slot
fill factor and improving its efficiency. At this time design is basis
on calculation of reducing loss. And finally this paper shows that the
before and after result is compared and analyzed.
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Pout

Efficiency = P

rpm
Pairgap =21 X o0 X Torque

Pcopper = MainCopper Loss +
Aux.Copper Loss +
Power Loss

ag1e] 24% AA el et A A Sa4E JE wd
o Y48 U2 Al Hek AA F FEMS ol§% ndE e

Baua A AEE 4 w8 1g1d derg

2.2.1 &4 AN

dgEe 4 AR S FAHCRE oF T HAAE AFPsoi o
o AbEE ol o A5 71EY o AL AFHN FHEF}E
T2/ FEM 84 Ao o] 43 mde]l A4 Ar % &4 A4 e
7|z8ke FAste] o] 3Tt

L ¥ &

PCOppM P]\Imn +P/1UT +PC‘1L2

2 2
=L, B, LR+ Poy (1)

o714, Pg,,t Power Loss® Conductivity7} &8t Aol A 2
Aste gFdEolth & =29 EddAE 23 ZdA B oRFE

S Ty ofel o] AAtETh
=R
1
=mY [ 11 @
1 A,
o7|A, Ry w% vk A, nt F wF vk, A F3

o [1]

2.3 &

ofls

j=d
=
ut)
2
)

PCOTE = PHysf, +PDyn

:PHyst_‘_PClasa +PE1€
2 1.5 1.5
maxf+k maxf +keBmafo >
~ khBY::axf 3)
A7NA, ky,,n: Sl ZHIZA L G otk
P(Y(Lss =m Udz I!l(LX 2/6 (4)
o 4Ee Selrt AwHon @n sv nAA A oo 7]
29 il A% ¢4 Jros o d ot A LdFl, 4t
43 TS Yehie & R 94 A 109 SuEe g
g0z o HEY 9B nelHA YUY T Py, HEe A4L
FASE 249 2 G gHAE 244 iR €4 JRos
dnel A4 AHe BASS FAGT Aol B} AFE 2ol
nEEo) A}, AR B =FoA T AES AHEE RS Afo]df
A & HE ol wE} Excess Losst® &4 A7 AR n#FHA

222 £MS NS SR X+ 2 H £ MY

ofgloll Sl -2E A(DE o] &5t F&E AN o o] gHT)
A 2 wERAM "W U AL 47/47/25/7=>51/51/30/13,
23/40/26 >25/46/31 % 17]'5L A=A 24 FES L1,L02,03
o Bojd 4olg & & FES AMEATh 4(2)9 Power Loss
<] 7§—°r kS H}"] Conduct1v1ty7} dAstr g &9 Ao JFgFS )3



Hs2

A 3» &R S AMH
<E 1> HAM H £ MY
FA4 wEAA
24 A 24 F 24 A 245
51/45/33/17 51/51/30/13 0/0/23/43/50 0/0/25/46/31
584 580 464 408

Ao A9 AB)AM Yehd AAY 2 L%ﬂ Tdo| A= 3 2~H e
Az EAnks gl g AE)INE & 5ol FaH A A
E4e A A&UE 152550 HEsA v, dutgdore A&
drel AFel vEstA " B =EdAE o

9 A o83l 1

AR ARe WAL ANE ¥, W4T sEE A5 ol§oe] A

o A% ES dyser
STA=Fx LxS1x TW/P 5)
@ E; B Qmax
max T LAA N f 0 Tmax T g7 ©6)
A7A, STA: 1R3A XH TW: A2 A % F A3A5

L 43700, Sl w4% 2% % P 3 % ot

e 1713014 Bs2/Hs2 7‘01 6.3/11,1011*1 6.5/12% Folukth. odl
w2} 29 Top Z& 7%?4 ﬂﬂf%l 8131 Bottom %o 12%4 % Foj59l
oA 5%AEY | & ko] W 4 A 2= AR 7
A8 old] Azl ;q_:‘\_mll:_ ZoE5 Ao oﬂ,_o].oﬂq_ E3 &3
Aol WA A A F3h FaE 2540 FHN02 YEd Eiﬂ%fﬂl 9
& A% Arg FpAow dofd £ glgln,

il ﬁlOML Ao =4 AR V2R g FA4 2 REAA
g R | R A4 Y AEE T 4E F W 9% 4% 42 °

2 s,

rﬁi rlr

2.3 FEM s{MZin}

KE 2> 29 W FEM M Zq}
g3 gFUF w | oo | AARDE o
Torque 2.03 2.04 2.04
Power Loss 4251 16.69 16.14
Core Loss 335 372 34.1
Main current 1.937 1.829 1.615
Aux. current 1.221 1.257 1.240
Pcopper 61.52 34.48 32.89
rpm 1680 1771 1764
Efficiency 77.28 82.67 83.72
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