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Non-Oriented Electrical Steel Having Excellent Punchability for High-Efficiency Motor
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Synopsis :

Non-oriented electrical steels (RMHE and RMHF) for high-efficiency motor have
recently been developed for the purpose 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 Hv1 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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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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Fig. 2 Relation between maximum efficiency of induction motor
and iron loss of core material
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Fig. 3 Relation between maximum efficiency of brushless DC
motor and iron loss at 400 Hz of core material

26
g Load speed: 2 100 rpm
‘_Z; 24
g
Boagl
g 0
o 20¢F Ie}
U
&
E 18}
16 L 1
1.65 1.70 1.75 1.80

Fiux density, By, (T)
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brushless DC motor at 1500 rpm
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Fig. 5 Effect of Si, Al and Mn contents on hardness
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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
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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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Fig. 9 Magnetic and mechanicalproperties of RMHE and RMHF
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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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