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Fig. 1. Sectional views illustrating the forming of ani-
sotropic rare earth magnet material from the cylindri-
cal material by backward extruding.
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Fig. 2. Sectional views illustrating the formation of
crack.
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Fig. 3. The relationship between the compression st-
ress and the depth of the forming crack.
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Fig. 4. The relationship between the reduction of area
and the depth of the forming crack.
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Fig. 5. The relationship between the reduction ratio
of area and.the maximum magmetic energy product.
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1. stainless steel tube

2, adjustable heater 6. ingot fragment
7. Board

3. vacuum pump

4. hydrogen cylinder 8. ingot fragment

5. Switching valve 9~10. thermocouples

Fig. 6. A schematic cross-sectional view showing a
tube furnace for HDDR process.
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Table 1. Magnetic properties of magnequench MQ-type powders and bonded magnets”

Magnequench Residual Coercive Intrinsic Energy Temperature coefficient
product induction force coercivity product : - -
B, H, H, (BH),, B, to 100C H,; to 100C

®G) (kOe) (kOe) (MGOe) (%/C) (%/C)
Powder MQP-A 7.6 6.3 15.0 12.0 —0.13 —040
MQP-B 82 5.7 9.0 12.0 —0.105 —0.40
MQP-C 7.5 6.3 16.0 12.0 —0.07 —0.40
MQP-D 8.0 6.5 10.0 125 —0.07 —040
Bonded MQ1-A 9H 6.3 5.6 15.0 9.0 —0.13 —045
magnets MQ1-B 10 6.9 53 9.0 10.0 —0.105 —040
MQ1-C 9H 6.3 5.6 16.0 9.0 —0.07 —040
MQ1-D 10 6.8 57 10.5 10.0 —0.07 —0.40
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Table 2. Magnetic properties of bonded magnets from
HDDR powders?

Magnetic properties of bonded magnet

Sample -
Residual  Coercivity Maximum
magnetic iHe energy

flux density (kOe) product
Br (BH),..,
kG) (MGoe)
Bond magnets of
the present invention

No. 1 88 15.2 175

No. 2 9.0 15.0 18.1

No. 3 9.2 14.5 18.7

No. 4 9.1 14.8 184

No. 5 8.8 13.6 17.0

No. 6 87 134 16.2

No. 7 9.1 13.0 16.8

A 244 Nd-Fe-B §5-82 @ #4& 54
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