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FIG.6

Befare process | After process
(875°C)
Br{kG) 14.5 143
iHe (kOe) 11.3 23.1
(BH)max (MGle) 50.5 48.9
Weight increase ratio (%) — 0.45
{BH)max+iHc 61.8 73




FIG.7
Dy Dy surface area/ .
configuration | sintered magnet | Brk@) | iHo(k0e) | (BH)max | (BHmax
surface area (MGOe) | +He
— (Non—treated) [ 146 10.5 51.8 62.3
Bulky (@ 1mm) 5.3E-05 14.6 11.8 51.6 63.4
Bulky (¢ 1mm) 7.0E-05 14.6 14.5 52.4 66.9
Butky (¢ fmm) 1.1E-04 146 19.8 51.6 715
Bulky (¢ 1nm) 5.7E-04 146 15.8 51.6 715
Bulky (& 2mm) 2.1E-03 14.6 21.6 52.1 737 -
Bulky ( ¢ 2mm) 8.5E~03 146 22.1 52.0 74.1
Bulky ¢ 5mm) 1.2E-02 14,6 23.9 51.5 75.4
% Bulky (¢ 5nm)]  6.4E-02 14,6 23.6 52,0 75.7
S| Bulky (¢ 5mm) 1.8E-01 14.6 23,7 52,0 756
“ 1 Bulky (¢amm|  7.0E-01 146 | 237 518 | 756
Bulky (¢ 1mm) 1.4E+00 14.6 238 52.1 75.9
Granular (0.4mm) 6.7E+00 146 23.7 51.9 75,6
Granular (C.4mm) 1.1E+01 14,6 235 52,2 75.7
Granular (0,4mm) 6.8E+01 14,5 227 51.4 74.1
Granular (0.01mm) 1.6E+02 145 214 51.4 728
Granular (0.01mm) 5.6E+02 145 209 51.7 72,6
Granular (0.01imm) 1.6E+03 14.4 19.6 51,0 70.5
il Granular {0.01mm) 4.8E+03 13.8 154 46.9 62.3
Granular (0.01mm) 6.0E+03 13.7 14.5 45.1 59.6
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Temperature of vapor processing (°C)
Not-vapor
Proves~sing 750 1800 | 850 {900 {950 11000} 1050 1100
Br{kG) 14,2 14.3(14.6/14.7(14.8{14.8] 14.7| 146 14
{(BH)max(MG0e) 49 405/ 50 (52 | 54 54 [ 54 | 51 48
iHo(kOe) 14.5 15.8{ 22 (24 |26 | 27| 268 | 24 16
Weight Increase
fore and aft vapor —_ 0.01[005/0.1{03{04| 05 | 08 1.5
processi~ng (wt%)
Comparative . Comparative
Example Present Invention Example
Temperature of vapor processing (°C)
Not-vapor
proses-sing 850 } 900 | 950 [1000 | 1050111001150 1200
Br(kG) 14,2 14.31146(14.7|153 | 15.4|14.7 | 146 13
(BH)max{MG0e) 48 495 50 | 52 15741581 54 | 51 40
iHe(kOe) 14.5 198/ 21 123 | 290 30| 29 | 28 8
Comparsative . Comparative
Example Present Invention Example
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FIG.14

Temperature of sintered magnet (°C)

Temperature
of processing 750 800 |850 [ 900 950 [1000|1050(1100 (115012001250

chamber (°C))
Br{kG) 14.3 14.6]14.7[148{14.9(147 | 146] 14 [135] 12 | 11
(BH)max(MGOe) 900 48.5 50 (52 {64 (56 |54 |51 | 48 {44 {30 | 21
iHe(kOe) 15.8 21 (23 |24 |26 |25 {28 | 21 |12 8| 4
Br{kG) 143 14.6]14.7(148(14.9( 147 [ 146| 14 [135] 12 | 11
{BH)max{MGOe) 860 495 50 (82 (54 156 154 |51 | 48 {44 | 30 | 21
iHe(k0a) 15.8 22 |24 |26 |27 |26 {24 | 22 }12 8] 4
BrkG) 14.3 146114.7148|149[14.71146| 14 |185] 12 | 11
(BH)max(MGOe) 800 485 |50 |62 {54 156 |54 {51 |48 |44 |30 | 21
iHc(k0e) 156.8 22 124 |26 |27 {26 |24 | 22 {12 8| 4
BrkG) 143 14.6|14.7/14.8}148[ 147 {146 | 14 |135]| 12 | 11
(BH)max(MGOe) 750 495 50 |62 154 |58 |54 (51 | 48 [44 [ 30 { 21
iHo(kOe) 15.8 22 124 |26 |27 |26 125 | 24 |12 8¢ 4
gfgiﬁ;ative Present Invention g:;ﬁ;?ﬁve
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FIG.17
Tetmperature of heat treatment
Not=heat | 400 | 450 { 500 | 550 | 600 | 650 | 700
Br(kG) 14.4 144 [ 145 | 14.6 | 146 | 14.6 | 145 | 144
Sample 1| (BH)max(MG0e) 50.8 50.8 | 51.1 | 535 | 53.8 | 53.3 [ 52.1 | 508
 iHo(kOe) 5.2 63| 71| 84| 86| 83 81| 78
Br(kG} 14.8 148 | 148 | 148 | 148 | 148 ] 14.8 | 148
Sample 2{ (BH)max{MG0e) 53.7 537 (53,7 | 58.7 { 53.7 | 53.7 | 53.7 | 53.7
iHe(kOe) 12,1 182 | 205 | 22,1 | 246 | 26.5 | 248 | 2356
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FIG.18
Degree of vacuum
10Pa TPa | 107 [ 102 | 107 | 107 | 1075 | 106
Br{kG) 142 148 { 148 | 148 | 148 | 148 | 148 | 148
(BH)max{MGOe) 49.0 53.1 | 533 } 587 { 53.7 | 53.7 | 53.7 | 53.7
iHo(k0e) 12,0 18.2 | 201 { 229 | 24.8 | 26.1 | 26.3 | 26.4
g:;':f;gative Present Invention
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FIG.19

Heating temperatura of metallic material (°C)

Temperat

il "{t 750 80D | 850 | 900 | 950 | 1000 | 1050 | 110D | 1150 | 1200 | 1zs0
&
Comparative Br{ka) 125 (1.0 [ 105 ] 105 {107 | 108 § 110 | 107 [ 107 | 108 58
Exrple  |(BHmax(MGoe)| 1150 30.1 251 [ 247 | 244 [ 243 | 235 | 2 | 220 | 215 | 213 169
iHe(h0e) 89 69| 68] 70| 89 69| 70 70{ 83| 52 30
8rika) 43 | 144 [ 144 | 144 [ 144 | 143 | 143 | 143 | 142 | 140 1o
(BHImex(MGDe)| 1100 495 1498 | 520 | 54D { 560 | 548 | 498 | 485 | 483 | 480 210
iHofkoe) 128 179 | 238 {260 | 269 | 267 | 260 ( 259 | 232 | 159 143
Brika) 143 46 7148 | 148 | 149 | 147 | 143 | 144 | 143 | 140 110
(BHImax{MGOc} 1000 495 }488 | 510 | 540 | 560 | 539 | 500 | 405 | 402 | 478 208
Preseat iHe{kOe) 12.1 185 | 240 | 260 | 265 | 263 { 263 [ 260 | 238 | 160 153
Invention | Brika) 143 | 146 | 147 F 148 [ 148 { 147 | 146 | 144 | 144 | 140 125
(BH)max(MGO){ B0 495 [ 498 | 51.8 | 539 | 560 | 532 | S0 | 502 [ S04 | 480 } 363
IHe(kOe) 122 6.5 | 203 | 255 | 265 | 260 | 257 | 256 | 238 | 159 155
Brike) 143 | 148 (146 | 146 | 147 | 147 | 146 | 146 | 144 | 140 131
(BHmax(MGOe)| 500 485 498 1 B20 | 53.7 | 658 | 538 { 528 | S2.1 | 503 | 478 39
iHelkoo) 120 170 | 239 [ 259 | 268 | 258 | 254 | 248 | 235 | 159 154
Brike) 144 143 1143 | 143 | 143 ) 143 [ 143 | 143 | 143 | 143 123
gm;:aﬁve {BHmax(MGOS) | 750 495 {492 | 493 {493 | 493 | 402 | 403 | 402 | 402 | 402 208
iHe(i0e) 12.1 118 1 120 p 121 [120 | 18 | 118 119 | 119 | 119 118
g:ﬂ’;?ﬁ"’ Present Inventlan gﬂ;‘:t“’c




