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Non-Oriented Electrical Steel Having Excellent Punchability

for High-Efficiency Motor
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Non-oriented electrical steels (RMHE and RMHF) for high-efficiency motor have recently been developed for the pur-
pose to meet customers requirements from the viewpoint of energy saving and efficiency enhancement of motors. The
steels are characterized by an improvement in their texture. The advantages of these new materials are not only their low
iron loss but also appropriate hardness and high magnetic flux densities. Their hardness is controlled to over 20 points at
Hvl below that of conventional material having similar iron loss, which leads them to excellent punchability in customer
use, especially in the use of high-efficiency motors. These developed materials boost the spread of high-efficiency motor

and contribute to saving energy consumption.
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Table 1 Effect of Sb addition on enhancement of iron loss after
stress relief annealing (SRA)

Si3%
Iron loss Wi (W/kg)
" As sheared After SRA Imp_rovement
of iron loss
A B .

Sb free 21 2.45 0.26

Sh added 2.65 2.32 0.33
Iron loss: measured by the Epstein method
SRA condition: 2h duration at 750°C in N,

et
Sh free Sb added
SRA condition: for 2 ki at 800°C in N,

2 um

Phato 1 Cross sectional SEM observation of nitride precipita-

tion in the vicinity of surface after SRA
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Fig. 7 Magnetic and mechanical properties of RMHE series in
0.35 mm in thickness

5 BEMEOMNE

Fig. 7 i~ 0.35mm £, Fig. 8 iZ 0.50mm FOREMH RMHE)
OB LR L UREER & #HBOBRE R E RM) &g
LTFT. RMHE |2 —£480 RM S B L THES{ET 24,
BHETHAD L AT AR L TV 5, ERRCEAHENE
LERVEEELAELTED, B, T300 #7200 EomE
L3, ESEckaEME{L LRI EHEERERIZL S L
s LS TE, T-2RHOBAELEND, £, T
Oty MEZE A ROSER, BOHE, T a-LEOE
HRIOUEATTEET, BEEE OFEMRNIHFTE 5, Table 2
17 35RMHE230 (BARHHE) & 35RM210 (FERHH) 1220 Tl
BLEmMEME (750°Cx2h, N, TFHRAT) OBBERT.
35RMHE230 (1 BEURSI OER (W) T 20W/kg LT TH D,
IHET035mm TR L SR TR 20W/ke DR E 24
BERLTVA,

Fig. 9 [ZBARMH TH 5 RMHF & RMHE OERIESHR (W)
LR L UBREEORSH SR, RMHF i2 RMHE & [RHRIZIE
HETRIHLTCEY, BEREEgETRAEhEE-FIIE0T
LMIHEAER L AEHRIR TS 5, B EEOMBTH#ETI &,
SERFPHTIE 35RM300 OB Wipum #° 17.9W/ke (35A300 f84)
THEOIIHLT, MREMETH % 35RMHE230 TIE 163 W/ke,
25RMHF1500 TiF 124 W/kg. 20RMHF1200 Tif 11.0W/kg O#
BTEVEEOMEAEETEE Kok, YHEFLE-S LML
EEEDELORABEEY pOTEE, TIVLADCE-FIC
BT % h T h 35RMHEZ30 #° 04% . 25RMHF1500 #¢ 1.5% ,
20RMHF1200 #° 2.0% OHEAE LIZHF S TS LD LEEE NS,

240hlillIIHllIH]I\rI]HiIfHIFIIIIi IRRR
P4 SN OO R N S N SO U
- Do '
- 200 ~ 5pRMHE series ';__ j
= ﬁ i [
ol - i
g W r""j'“mRMHEsﬂo.':,. ]
U - ' 7
£ 160 f--mud 3
o - -
= - : .
140 ?u-ﬂ: T
g SR
SR : : | SORMHE00 ; 3
100 ‘|1|1Ir|||I|||;I|i{|lu11111|!|ln|||||1
1.78_|1|l|;|||!|||;|||i|!l||||||||||u|lllll
- | SORMHE series |
176 [ =4~ SORMHE600-} ==~ f---r g e
E = AR
174 _—---‘1: 1w, 4 =
~ 172 =
=) F 50RM : .
2 - . 3
e S G G
] e A A O e tomsen boxn ]
- | H : 50RMHE AS i
1.66 f—emnmdmmmme- 4 : S0RMHE SRA* [T
i : ! ; O:5RM AS |7
164 111I|IlI1IIIJllliII|IIH!IlItll]l!|IIIE_
1 2 3 4 5
Wisrso (W/kg)

Note: Relation between hardness (Hvl) and iron loss at 50 Hz
Relation between magnetic flux density and tron loss at 50 Hz

Fig. 8 Magnetic and mechanical properties of RMHE series in
0.50 mm in thickness

Table 2 Typical magnetic properties of 35RMHE230 and

35RM210
Density Wisrso (W/ke)
(g/em®)  Assheared After SRA®
35RMHEZ230 (Developed) 7.65 2.15 1.98
35RM210 7.60 2.05 2.00

Iron loss : measured by the Epstein method
*SRA condition: 2 h duration at 750°C in N,
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Table 3 Magnetic properties and motor efficiency of brushless DC motor

. Magnetic properties Maximum motor
Material Grade W (W /kg) Weome (W/ka) By (D) Hardness Hvl efficiency (%)
RMHE 35RMHE250 2.15 16.3 1.71 185 91.7

RM 50RM230 2.20 21.0 1.66 220 50.2

Table 4 Relation between punching cost and material hardness

(Hv1)
Hardness, | Cycle for repair | Repetition | Capacity | Cost of core
Hvl {punches}) (cycle) | of product | (yven/one)
185 1600 000 20 100000 300
220 500 000 20 50 000 600
Thickness - 0.35mm

Height of core : 70 mm (200 sheets Jam.}
Cost of new die: 30 million yen per 1 unit
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