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Newly Developed Grain-Oriented Electrical Steel Sheet
Suitable for the Application to Segmented Core Motor
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Abstract:

Grain-oriented electrical steel sheet “JGE” without forsterite (Mg2SiO4) undercoating has been developed. Since JGE has no
hard coat like forsterite, the working abilities such as the lifetime of blanking dies is superior to conventional grain-oriented
steel sheet. Magnetic property test using a T-shaped sample that imitates a part of a segmented motor core shows the iron loss
of JGE is remarkably low compare to high grade of non-oriented steel sheet, JN210. The maximum motor efficiency of the
segmented core motor using JGE is higher than that of non-oriented steel sheet of high grade, especially in the range of higher
torque and higher rotational speed.
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Table 1 Magnetic properties of samples at 50 Hz frequency

Iron loss Magnetic flux density
Specimen | Direction Wioso Wisiso
Whey  (Whe | BD  Ba(D
RD 0.51 1.24 1.79 1.95
JGE

D 1.14 2.89 1.35 1.55

RD 0.41 1.02 1.83 1.97
JG155

D 1.57 3.58 1.38 1.47

RD 0.85 1.86 1.52 1.69
IN210

TD 1.04 2.06 1.46 1.64

Table 2 Magnetic properties of samples at high frequencies

Tron loss
Specimen Direction
W00 (W/kg) Wys 000 (W/kg)
JGE RD 11.4 11.2
JG155 RD 12.9 14.4
IN210 RD 14.5 11.9

JFE £t No. 8 (2005 4% 6 J1) -8 —

DL MR OITIRMEIT B 5 A F 705
1, GEROF BRSO EHETH 5 KDL 2%
ERST ABNCIIRELRME L 3RO a7y, =51
T O X ) ITHEHELRTERITFT RN TER T 2 58121380 T
BELLEENTHLI NS, RSO R
JGERZE—F B L-METHBES R B,

3. TEY L FILEAV-BSISESEME

SER TSV LVADCE—FYDATFT—FaT7IL, TH%E
L7z 7 A2 b 2MABICEREETH Y, THROKIH
MBAT—Fa70a—7HB, WHAHRT 4 — ALK
Bo BEOBHEEBEICBWTIE, BEENOE— ¥R
WP T SEBREL R LI END, &
HE—F a7 OmRNEE AR 5L, THOBERKRE L
7ot Y T AR 2 1T 5 720 ARRCIIMEE L, 4
A TIIBTBEM RIS S D720, THRA V7O
JmzEa—2r, fEHFNET A —AERT,

T #Y ¥ 7V OSSR, Fig. 1 1R 3 HE R
EHOWTIT o720 v 7D 3 O0uEZFNZ IR
ANERY AT, 7L CHig T X 255 Th 5o g s
¥ — %, EBOSEE— Y ORREREZNELT, B
N7y — VR REFTHEA Lz o 7VIBIKIE, 74 —
A, =27 BICE30mm, £X100mm Th b, it
13 JGE & JN210 # %M L 720 JGE IS oBEN 2 E
WHIEY Y TVDT 4 —AHFIHZ TW5b,

Fig. 2 |2 T&#Y >V 7V TogENERK R % R9. JGE X
e A T PEFE RS SR 0 TN210 & [l L TR 8 ) & $as

Exciting coil Search coil

Fig.1 Experimental apparatus
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Fig.2 Normalized iron losses of T-shaped samples made of
JGE and JN210



SEaTE—FHELTERRSK

VERE AT % RLGAL - 2 OFFA

KIEIAEL, = a7 2L RAIER RICBW»
T, JGE DMBENTWABZ LG D 5.

X502, EHED 2 HV, TEY 7V ORI
B X ORPTRBIRE A F A L. WE T Fig. 3 1083
6 7Hi(No.1~6)THH, ZOMICToRIBMEHRE
Table 3 12773, EDOFEHICHE VTS JGEIFIN210 £V &
PRARDMK D > 720 Fig. 4 \CARRE TH S N7z No. 2(7 4 —

AHE) & No. 4GEA TR BT 5 &I M O KA E % 3%
L 72 R R B % 7R 976 No. 2 Tl R BT i AU% L
BEATJGE & IN210 £ TIRIZFA U ARE S THY, 74 —AK
BIZAHE L 72 TBIRTDH Bo No. 2 TOJRFIEAICEIET
720i%, T4 — AHINEH O RD K1TH Y, Tablel T
RL72 &I ICJGE 13 JN210 X D b RD J1a O #AEA KR
BV ENERTHDEEZ 5N S, No.4 T3 JGE D)5
TR 88 BE LB 8 IN210 (2 e RT/h& K, 9D JGE 12 O
LIEEZZLTWADIZHL, IN210 IZEFEEZ LT,
ZOZkiE JGEWRT 4 —AJimEa—2raicEE LT
BRATEN B A, IN210 13T 4 — & - I — 7 [ 7 [ (45°

HEIZ S L L OWRPHNDL I L2 ERLTWb, L7z

Omm i}
30 mm ——«(—b

15 mmIZO

e

15bmm \No.S No. 6

——>

| N4
] Nos
‘ No. 2
No. 1

=

15fmm

le—>
/

» =

I'5 mm
)

30 mm

Fig.3 Illustration of the measured points on a T-shaped sample

Table 3 Magnetic properties of samples at high frequencies

Local iron loss (W/kg)

Specimen
No. 1 No. 2 No. 3 No. 4 No. 5 No. 6
JGE 3.5 3.59 2.17 1.24 1.69 1.63
IN210 5.39 5.35 4.27 2.78 2.63 1.94
Tooth Tooth
direction direction
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Fig.4 Illustrations of the local flux distributions on JGE and
JN210
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Photo 1 Model motor testing machine

Table 4 Specifications of tested brushless DC motor

Motor type Surface permanent magnet type brushless DC

motor
Rated power 300 W
Input voltage 48V (DC)

Stator dimensions | ¢ 140 (OD) X ¢84 (ID) X 66 (H) mm
Number of slots 12
Rotor dimensions | ¢83 (OD) X 66 (H) mm

Number of poles |8
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Fig.5 Maximum motor efficiency of the model motor made of
JGE and JN210
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