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Synopsis :

For motor core materials, Kawasaki Steel has developed new products such as
35RM200 of low iron loss, RP series of high induction, RMHE series of low iron loss and
high induction, RMHF series of low iron loss at high freqency, and B coating of
self-adhesive type organic coating, by controlling the metallurgical factors in an
optimum condition. In order to improve the brushless DC motor efficiency and torque,
decrease of high frequency iron loss and increase of flux density in the core material
were found to be effective, respectively. Localized iron loss measurement in the rotating

motor proved that a high iron loss generates in the teeth part.

(c)JFE Steel Corporation, 2003
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For motor core materials, Kawasaki Steel has developed new products such as 35RM200 of low iron loss, RP series of
high induction, RMHE series of low iron loss and high induction, RMHF series of low iron loss at high freqency, and B
coating of self-adhesive type organic coating, by controlling the metallurgical factors in an optimum condition. In order to
improve the brushless DC motor efficiency and torque, decrease of high frequency iron loss and inerease of flux density
in the core material were found to be effective, respectively. Localized iron loss measurement in the rotating motor proved

that a high iron loss generates in the teeth part.
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Fig. 1 Influence of grain diameter on hysteresis loss, eddy cur-

rent Joss and total iron loss
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Fig. 2 Effect of inclusions on iron loss of 0.5 mm thick material

28

24 | O )

20 |

28 ¢ o 110

M:Q“aﬁl_“ijy——él
o

20 oo

Wism (W/kg)

2.8

24

2.0 . ) ) )
0 0.5 1.0 15 2.0 2.5 3.0
Pole intensity (a.u.}

Fig. 3 Relationship between pole intensity and iron loss
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Fig. 5 Effect of bonding temperature on tensile shear strength
at a room temperature
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Fig. 8 Differential wave form of fluxdensity in stator core
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Fig. 9 Effect of Si content of core materials on iron loss and cop-
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copper loss in an induction motor

90 L
g
2T
K
g
[}
£ s
=
W R A |
100 200 300 400
Qutput power (W)

Fig. 11 Relationship between motor efficiency and output power

By, OBVLERIZLEEBNBICERRE L sERN BN hE, ¥
I2#9 330 W Bt 373 35RMA250 A% 50RM230 & b & BEahEe s
A5, TSRO EEALENS AL B B, A ER L X
STkl EBEBERAENE,
315 MRIBHIIREITEHORE

EAFEEE 2100mpm 5 P42 2EML, 1500rpm (2L 7
B TOD MLy EEM B, 2@ LT7oy b4 3L Fig. 12 %18
b, BB, EMELEB I A2 LR 2ERABL»TH B,

32 T4 BT S RRETNMNSH
T 2 RAHETERIST S iTiE, BEMITEE Y AL -



BEY RO € — & 08 L 7 ORI ik 47

26
1 500 rpm 5
24 &OO
B 22 ¢
2 22}
o
g 20}
&
181
16 . 1 L
1.65 1.7 1.75 18
By, (T)
Fig. 12 Effect of B, of core material on motor torque
Cutput of B Output of H

Stator

r direction
probe

@ direction
probe

Fig. 13 Schematic diagram of measuring method of B and

2 O ABD AT LARETH S, IDEHITIE, BEHOHE

BREREESESME, 270 ¥ ANEERIADRNORBEYLE

ThB, —F, EELLIEANFT-FIIBLTR, vrulkioi

HTead, Bk Ok oh T, 20X d=—XIo3f

LTSk i3 R0 # A L TR (3 0o THERED

- FHLOBFBBIEEEREBIFLADTIhzEiT5,
321 SORMERERE

BEAf LA Did, BRGEEANICIE, EmAEMERSEE S0RM40 £ H
W-BHE 600W OBMET— Y TH S, BRIZ, 74 —-2Fize S
O-FERATES LI, FA-A@xH 20mm BXOEEE
Ei iy e

AF—FBOREIC BT AMRERIIEHEIILOBEL =,
Fig. 13 LB BL TR — L EFOEEERT. 2 XOEHBOH
¥l 2mm & L, REAFELMREFMARAO 2MEFERLE, &
FAF - 2 ELERMEFBORREED, NROF-LEFIZLINH
EL %, -

BEMF AU OLTEESE r A BEXUMBNE (8 HE)
ARG 2 BIZH Ty, BEY AL 1 RIME S 2 b
1000 & LT 2EMEEL, Thih 100 BOFYEL 57,

FRFERIZE T S EBEIARIZ L pRY A, BBER r FEK
SGW BEU e FRRS W, i3 CHE L, TOME 2 X8R
{HE Wy & L7,

W2d=(f/r)§H'dB=m+ Wiooeenaineienaeaann @
W, = (f/7) §£ AT S @)
TIT AR, » IREAKRKOEE Y. FLEMS LR

W (W/kg} Wiy (W/kg)

30 40 0

0 0 20 3 40 50 0 1 20

Fig. 14 Local iron loss distribution

B 1 B3>0 TiT 5,
RFEILE— % % B 100V CHE S EHRETT -7,
322 BEABEFSEMOH
Fig. 14 @AM (@M EL2, Nom) THF388 Wwor
ORF LU 2 RAEHBBOATF—FATIIBG 590 ETT. W,
DML, FROFBE L TH S 2ENEmEE r Hino@thoahs
EIEF—HL, 74 —ZFWTREN, Wy, 1T, [ZF W, ISHOGHEXR
K Thbs, F4-ABTKREL, A0y FHBAIZBRSTERRK
ELaAERETT. W L W AEBNICAR LTV S0, 2%
ZATIKENB LS IZ > TWN3,
FEREOBELTAREIIBWLTIR, - 2 i e kb RSz
B, FTIML2MARELTWA 4D, FROBIRMEEIZIE
BEEIIMATHYBON WS EEh T30 L Ebhi,
EHE, BEEEOSARECZ»PHOT, 74 — 255 CHIBEN
KEWBEYS D, BETEBRA BT AEREO—8AEF 1 —2H
G- RIS TEEATHBIEZRML T 3E0OHEER
5,

4 &% 8

N sek: | -2 HEOEMITE L 7, (EEEO 35RM200,
EEMEO RP ¥V — X, BEIBELDEBEMED RMIE > - X,
BRI (B RMHF U - X, &M B 3 - F M S0
BB EMBLCEL,

75 LADCE-SOBEREFEOLBDIZE, SOFEMOBRRE
BRI CLAEGTHD, B BEEE I EEMO
MEEE NI TSI EBBETSEE I Edhhate,

2, RO EEFOKET - s OBSRTRISSES &
BEL, 74— ZBTOHEBMAE T EEHEMIL A,

Fili 3 ERHER Vol. 32 No. 12000



48

BEEROE - 7 gulhbif X 7 O

2)

3

4)

5)
6)

8)

9

Higg S 8 Vol. 32 No. 1 2000

£ X B

HE ¥ PR R RTFEERL, ROSFIRL, EBINE . Matsuskita
Tech. J., 44(1998), 149

A Honda, B. Fukuda, I. Ohyama, and Y. Mine: /. Mater Eng., 12(1990),
141

FHEA, EHER, FHEH, Al B ER22EESNHES
¥R, RM-97-148

R, SINME, B 75, FRES. BT % National
Tech, Rep., 33(1987), 617

K. Matsumura and B. Fukuda: IEEE Trans, Mag. MAG-20{1984)5, 1533
B B, BEHXIE, ATHE, SHoE. ek, SEE
BB, 15(1983)3, 208

ARk, #1F B, HBEZ, THIEE, B # I grH.
64(1978)11, 5765

ALBE, B &, RHEE, EBRE PE K. e 5%
LR, 65(1979)11, 1056

MARERR, PHIEE. B4 18 CAMPIST, 2(1989)6, 1935

10)
11}

12)
13)
14)
15)
16)

17

18)

PUEEE, TR SRS 20(2097)3, 183

mE i, BEEH FOEA BH O# BEEFT 2THs,
36(1997), 385

wE R, DEERE, EHIER D IREHEE . 20019973, 185
hFROH, BAEF, FE D SRSHEE, 20019973, 187
MR A LOBEE, ARRA, PMAFHE, kL % Ea%s
TIIT 4 v 2 AMEES, MAG-9969

LHAH%, BARTF, REFEA, XL B BEESESEEIFEL
¥H, RM-98147

GHES, FEMEA, NREHE, HEEE, kL 8B
[T se 2 Wk, RM-99.22

LTk, SHIER. THiR, TOHE%, EEEF, XHTA,
i Z80 - ERPE LBV A 115, 50, (1995)

THHE, RHE®R, GEEF. DB, rEy @ BREy
W SCAE A, 117, 942, (1997)





