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Rotational Iron Losses and Their Estimation in Electrical Steel Sheets
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The rotational iron loss, Wg(By, Bc), of electrical steel
sheets at two-dimensional flux densities By, and Bc were
compared with the sum of the alternating iron losses
Wy(BL) and W¢(Bc) at By, and Bg, respectively. In the case of
BL+Bc<2T, K=1, where K is the ratio of W(BL, Bc) to
Wy(BL)+ Wc(Bc). For By+B:>2 T, K<1, the value of K is
almost independent of the grade of a non-oriented steel
sheet. K is higher in a grain-oriented steel sheet than in a
non-oriented steel sheet, and is highest in a doubly grain-
oriented steel sheet. The rotational iron losses can be
approximately estimated from the alternating iron losses
and the constant K. In a non-oriented steel sheet, which is
polycrystalline, if B+Bc is low, it is assumed that each
crystal grain is mainly magnetized along the easy axis,
even if the exciting field is rotational, and that the rotation-
al iron loss is almost equal to the sum of the alternating
iron losses in two directions.

Key words: electrical steel sheet, rotational iron loss, alter-
nating iron loss, polycrystal
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Fig. 2 Iron loss due to rotational flux (50A290).
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Fig. 3 Iron loss ratios of 50A1300.
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Fig. 4 Iron loss ratios of 50A290.
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Fig. 5 Iron loss ratios in non-oriented steels.
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Fig. 6 Iron loss ratios in grain-oriented steels.
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Fig. 7 Crystal grains and magnetic process in a
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Fig. 8 Crystal grains and magnetic process in a
C-directional field (< 1).
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Fig. 9 Crystal grains and magnetic process in an
L-directional field (< 1).

B 71

BL

y

Be

BItBEEFE
Fig. 10 Crystal grains and magnetic process in a
rotational field.

Pistc, mEEREMRSOEERSKEIR, TRk Ib i
BETBHEELLNS.

SR R LA B e <100) 2ETHEMEEMMK <X, o>
1 THHEL K BEAREHERAK L D EL, LKEw. Th
&, A ERER O SRR, SR ERSER 0%
ALY, BV THERHTHI LD LTSNS,

711

NI | -El ectronic Library Service



The Magnetics Society of Japan

BIBEE L 1o T NTOBHMMRIcB VT, b<1/2 T}, K
I 3 a OEBII/NS VY, a=0TK=1,¢>0 TK>1T
B0, aickD KD LENT S, COBHRBKRO & S ICHEE
T 5. REWFIcH T SWERE)L, Fic 180 EHEOBEH T
HBLEELLNBY, BEEMAMIGERCBVTE, 180 B
BRI T, 90 ERBOBH AL TV B LIEET 3.
180 B E) CIIMEEIC L AWK = 2 VF - DE(Lid i
Whs, 90 EREBHICBL TR, MBIck st 2L
F—HBRT B, DI, b IS WIEAICIE, BEEREKE
FZhZTh 2 FRIORBHASEOMI D K& 105 LR
T 5.

5. ¥ & &

Ao, BRSHNR O MERAERIE S 2 FHOREHRIB L L
THte. 2HAIOWRERE B, Bc DRRBWASRIE WL(BL), Wc
Bo) lzxt LT, 2 HHOWEBED By, Be Td 5 R AE
Wr(BL, Be) 13,

Wr(BL, Bo)=K {WL(BL)+ Wc(Bc)} )]
TET L, ZFHROMKEBEDOF BL+Bc B 2TLT TR, K
=1THY, Bi+Bc B 2TUETRKLL TH 5. EHANE
SR T, 12 E A SR LS v. AAEERER <,
Bi+Bc B 2TRIFTl, K=s1Th52, 2TLETE, EH
BRI O K & 0 &V, #1iC 2 ARSI T, K=

712

08~1ThH5. BHMRIZHERAETHEILEEZD L, H
ERROMEREEMEVES IR, RERMEITICRLLYT
WHRICEH S hd 0T, DiERSEE 2 HEOLZERA D
BIHOFEBBLEZ L LB TES,

# OB R, HE ARUEREY @HEELCEVT
BO TN LERFINE BRI HES FHL T

X B

1) BAE: 96 E— s EMY v RY 2 — 2 EH, A-2, @ (HAKERE
£ 1996).

2) J. Sievert, J. Xu, L. Rahf, M. Enokizono, and H. Ahlers: Anales
de Fisica, Serie B, 86, 35 (1990).

3) K. Sato and B. Fukuda: Proc. of the Second International
Workshop on 2-Dimensional Magnetic Measurement and Its
Properties, p. 101, Oita (Japan Society of Applied Electromag-
netics, Tokyo, 1992).

) T. Shimazu et al.: IEEE Trans. Magn., MAG-26, 1972 (1990).

) BIARTEESM: A BRI JIS C 2552 (1986).

) BARTESRE: HrRERSE JIS C 2553 (1986).

) M BREFSHEIGE A, 112,513 (1992).

) T.Yamamoto and Y. Ohya: IEEE Trans. Magn. MAG-10, 157
(1974).

9) ik, K%, HR BREFESWIGE A, 98,43 (1978)

1996 £ 10 B 15 HSI8, 19974 1 B 16 AEF

HAGHBESES Vol 21, No. 4-2, 1997

NI | -El ectronic Library Service



