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FIG.6

Before process

After process

(975°C)
Br(kG) 14.5 143
iHe (kOe) 11.3 23.1
(BH)max (MGOe) 505 489
Weight increase ratio (%) - 0.45
{(BH)max+iHe 61.8 73




FIG.7
Dy Dy surface area/ Brka) | s | @ (BH)

configuration :.Lnffzzzda?j:fnet r(kG) | iHe(kOe (MHngE)n:)x EHcrnax

— (Non—treated) | 14.6 10.5 51.8 62.3

Bulky (& 1mm) 5.3E-05 14.6 11.8 51,6 63.4

Bulky (¢ tmm) 7.0E-05 14.6 14.5 52.4 66.9

Bulky (¢ Tmm) 1.1E-04 14.6 19.8 51,8 71.5

Bulky (¢ 1mm} 5.7E-04 146 19.8 51.6 715

Bulky (¢ 2mm) 2.1E-03 146 218 52.1 73.7

Bulky (¢ 2mm) 6.5E~03 14,6 22.1 52.0 74.1

Bulky (¢ 5mm) 1.2E-02 14.6 23.9 515 75.4

~,1:§ Bulky (¢ 5mm)|  6.4E-02 146 23.6 520 75.7

zg Bulky (¢ Smm) 1.8E-01 14.6 23.7 52,0 75.6

Bulky (¢ 3mm) 7.0E~01 14.6 23.7 51.8 75.6

Bulky (¢ tmm) 1.4E+00 14.6 23.8 52.1 75.9

Granular (0.4mm) 6.7E+00 146 23.7 519 75.6

Granular (0.4mm) 1.1E+01 14.6 235 52.2 75.7

Granular (0.4mm) 6.8E+01 14,5 22.7 51.4 74.1

Granular (0.01mm) 1.6E+02 145 21.4 51.4 72.8

Granular (0.01mm) 5.6E+02 145 20.9 51.7 726

Granular (0.01mm) 1.6E+03 144 19.6 51.0 70.5

Firn 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
proces-sing 750 | 800 | 850 {900 1950 11000 {1050 1100
BrkG) 14,2 14.3(14.6{14.7|14.8{148|14.7 | 148 14
(BH)max(MGO0e) 49 49.5| 50 | 52 | 54 | 54 | 54 | 51 48
iHe(kOe) 14.5 158( 22124126 |27 | 26 | 24 16
Weight increase
fore and aft vapor — 0.01]0.05/01 103|041 06 | 0.8 1.5
processi~ng (wtosa)
Comparative . Comparative
Example Present Invention Example
Temperature of vapor processing (°C)
Not-vapor
proces-—sing 8501900 | 950 [1000 {1050 111061150 1200
Br{kG) 14.2 14.3|14.6|14,71153 | 15.4 [ 14711486 13
(BH)max(MGOe) 49 495| 50 | 52 15741581 | 54 | 51 40
iHe(kOe) 14.5 158121 123 | 29 [ 30 | 20 | 28 8
Comparative . Comparative
Example Present Invention Example
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Temperature of sintered magnet (°C)

Temperature
of processing 750 800|850 | 900|950 [1000(1050|$1001150{1200|1250

chamber (°C))
Br(kG) 14.3 14.6)14.7\14.8{149] 1471 14.6] 14 [135| i2 | 1
(BH)max(MGDe) 900 495 50 |52 (54 |56 |54 |51 | 48 |44 |30 | 21
iHo(k0e) 15.8 21 123 |24 |26 |25 (23 21 (12 8 4
BrkG) 143 14.6(14.7(114.8|14.8[ 147 | 146 | 14 |135]| 12 | 11
{BH)max(MG0e) 350 495 BO b2 (54 |56 |54 |&1 48 (44 | 30 | 21
iHe(kOa) 15.8 22 |24 |26 (27 |26 |24 | 22 |12 8 4
Br{lG) 14.3 14.6{14.7]148114.91 147 | 146| 14 (13512 | 11
(BH)max(MG0e) 800 485 50 |52 |54 |56 |54 {51 48 |44 |30 | 21
iHe(koe) 158 22 124 |28 (27 (26 |24 22 112 8 4
BrkG) 143 146[14.7(148149( 1471461 14 |135] 12 | 11
(BH)max(MGUle) 750 49.5 50 |52 |54 |56 |54 |51 48 | 44 30 | 21
iHe(kOe) 15.8 22 124 126 |27 |28 125 24 |12 8 4
g::]‘l‘rm;ative Present Invention g:;ma;;aﬁve
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FIG.17
Temperature of heat treatment
fot-heat | 400 | 450 | 500 | 550 | 600 | 650 | 700
Br{kG) 144 144|145 [ 146 [ 146 | 146 | 145 | 144
Sample 1| (BH)max(MGOe) |  50.8 | 50.8 | 51.1 | 53.5 | 538 | 53.3 | 52.1 | 50.8
L iHo(kOe) 5.2 63| 71| 84| 86| 83| 81/ 73
Br(kG) 148 | 148|148 | 148 | 148|148 | 148 | 148
Sample 2{ (BH)max(MGOe) |  53.7  |53.7 [ 53.7 | 53.7 | 63.7 | 53.7 | 53.7 | 537
iHo(k0e) 121|182 |205 | 221 | 2456 | 265 | 24.8 | 236
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FIG.18
Degree of vacuum
10Pa TPa | 107 | 102 | 107% | 107 | 1075 | 1078
Br(kG) 14.2 148 | 148 | 148 | 148 | 148 | 148 | 148
(BH)max(MGOe) 49,0 83.1 [ 53.83 | 53.7 | 53.7 | 53.7 | 53.7 | 63.7
iHe(k0e) 12.0 18.2 | 201 { 22.9 | 248 | 26.1 | 26.3 | 26.4
g::qn?;;ative Present Invention
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Heating temperature of melallic material (°C)

orear

?%%n i 750 800 | 850 | 900 | 950 | 1000 | 1050 | 1100 | 1150 | 1200 1250
Comparstive Br(kG) 135 1o {5 108 w7 08 f nof 102 | 107 | 109 %8
Example  |(BH)max(MGOe}| 1150 30.1 251 [ 247 | 244 [ 243 | 235 { 232 | 220 ] 215 | 213 169
iHe(k0c) B9 69| 691 10 69| 69| 70 720{ 63 52 30
Br{kQ) 14.3 144 | 144 | 144 | 144 | 143 ] 143 | t43 | 142 | 140 110
(BHmax(MGOe)| 1108 495 499 | 520 | 540 | 560 | 539 | 49.8 | 495 | 483 | 480 210
iHelhOe) 123 179 | 232 | 260 | 269 | 267 | 260 | 269 | 239 | 158 143
BrkG} 143 148 1146 | 148 | 149 | 147 | 143 | 144 | 143 | 140 1o
(BHImax(MGOe}| 1000 495 49.8 1 51,0 | 540 | 560 | 539 | 509 | 4905 | 492 | 478 208
iHo(koe) 2.1 189 | 240 | 260 | 265 | 263 | 263 | 260 | 239 | 160 153

Present
Invention | Belk@) 14.3 146 | 147 | 148 [ 148 | 147 | 146 | 144 | 144 | 140 125
(BH)max(MGOe}| 900 495 49.8 | 518 | 53,9 ( 560 | 539 | 568 | 502 | 50,1 | 480 36.3
iHe(kOe) 12.2 165 | 233 | 255 | 265 | 260 | 257 | 256 | 238 | 159 155
Br{kG} 14.3 46 | 14.6 | 146 | 147 [ 147 | 148 | 146 | 144 | 140 184
(BHmax(MG0e) | 800 495 49.9 1 520 | 537 | 559 | 538 { 528 | 521 | 503 | 47.8 301
He{i0e) 120 120 | 239 | 250 | 269 | 258 | 264 | 2458 | 239 | 159 154
Brike) 143 143 { 143 | 143 | 143 | 143 | 143 | 143 | 143 | 143 123
g:x;?ﬂve {BH)max(MGOe)[ 750 495 43,2 | 493 | 493 | 4983 | 402 | 493 | 492 | 482 | 49.2 209
iHe{k0e) 21 18 {120 [121 |20 ) 119} 118 [ 118 | g | 119 119

g:::;’;:ﬁ‘"’ Present Invantion g::::‘r;ative




