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Fig. 1. Variations of magnetic properties of the
Nd-Fe-B alloys with B content. (mechanical grinding
time = 24 hours. die-upset=T :750°C, &:60%,
£:0.001 /sec T:700°C, ¢:60%, £:0.001/sec)
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Fig. 2. Variations of magnetic properties of the Ndis
Fe;Bs alloy with mechanical grinding time, (die-up-
set="T :750°C, ¢:60%, &:0.001 /sec)
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Fig. 3. X-ray diffiraction patterns for NdsFe 3B alloy.
(A) Ingot (B) Mechanically ground powder (M.G. = 24 hours)
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Photo. 1. Microstructures and energy curves of die-upset
NdsFesBs alloys obtained using an AEM.(M.G. =13
hours, die-upset : T : 750 °C, £:60 %, &:0.001 /sec)

(A) SEM photograph (B) energy curve

ZIAIA 213t 3, clelgd A (T : 750 °C, &:0.001 /sec,
£160 %)3led AEM(Auger Electron Microscope)2
2 Z2ARE 2A A ol 2| FA o)}, B 2L ALl
A 2ashd A AAAA Y SALE(]), 34 7=
ZARL(2), B AAAARL(3) o2 FHE =, o]
L AUAFAANME & o & o) (1), (3)&
Nd-rich4, (2) & Nd.FeyBAreleh, Apxlelln m (1)
o] Ho] (3)9 ¥R M)l 4Akt7) glo] Z3hs]o] glo] &
Aol Qe A AH 2olx 9o}, o] & Nd-richA
oAl Ala BZ ko] b B & 5 Yot Z1AA a4
Ak F2 Nd-richAbell gh5lo) glx]at 2= Nd,
FeyBAtel Z1xlaboll e EA3hch, ololua} 7| A4 24
Al Ab4=7F MRl v X & ATk el gfo g zA}
sojok @rlo g g dHo) 3H, 44 JAAH 2o A
£ AR 27171 308 71AH 2414 oF 2 - 10 pmeo]
=, 48417} 71 A4 B4 A= BF 0.1 - 1 gmelets v
sl e 1]zt A4 Z1AA 2] A9 7)A1A
FA A YA sz} sl n e A 3707 yle 2
ZE Mol 9o AA A& 248 7dE Rl
= A £ Aldbe g Bal A4 A BaE 134
7r & A% qlAke] 2714 9k 1 - 5 o)t}



— 236 —

Fig. 4% 71413 24 A7kl ©& NdsFeBeo tlol
J gk Foll 1000 “Coll4] 104, 1417}, 5417k A=At
73%-2] 2717 E4 W slolch cholgd Mg 72| #71H
EAo] Alad Ear, tho|gi4l ol F AA g AP 23]
2 A7) Exo] 7rastn gt tholgdHlol4] AAS
olwhatA| A o] 5 o} dAalstel AAE )] o|ulst
A1717] ghaked 1000 °Coll A A A glalsiet, o) & o absl
Nd,Fe BAel 9ol ojutatelx] & A4 E F4304
A AR Aoz Zeskgich ek 1000 “Cell A o3
25k A= AA e AAn AAY Lz FTohwllFol
AF A w9l walE o] 438 ZHAset 750 °C ¥
o4 tholed gt 74-Foll NdFeuBAe] 242 5 pm
olakz A slit, 1000 “Coll4] Al & 7% AA-E 20
a3 Aslgiet, ol2alste] Ml AFALHES} F
Alel] 7t}

15.0
4 O M.G.(4 h.)+Die upset
a MG.(13 h.)+Die upset
1 & M.GC.(24 h.)+Die upset
: --= 8
—_ M
—_————a
< 100 —{s -5—
L
S
o

0.0 L I S M A S B R e O S B B A O |
10 80 300
Heat trectment time (min.)

Fig. 4. Change of magnetic properties of the die-upset
Nd sFexBg alloys with heat treatment time.
(die-upset = T : 750°C, ¢:60%, & :0.001 /sec

heat treatment = at 1000 °C)
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Photo, 2. Magnetic domain pattern of the die-upset
Nd sFesBg magnets, (die-upset = T : 750°C, ¢ :60%,
£:0.001 /sec) (A) M.G.(13 hours)+Die upset (B) M.G.
(13 hours)+Die upset+Heat treatment(1000°C, 5 hours)
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Fig. 5. Change of magnetic properties of the NdsFer
Bs alloys with mechanical grinding time,(heat treat-
ment : 630 °C, 1 hours)
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The effect of die upset and heat treatment on the magnetic properties of mechanically ground NdsFexBs alloys
has been studied, Although stripe domain patterns parallel to the compression direction were observed after die up-
set, it was found that crystallographic c-axes of a specimen were not completely aligned along the compression di-
rection, which resulted in the decrease of Br. The average grain size of a die-upset specimen annealed for 5 hours
at 1000 °C was about 20 ym, resulting in reduced values of Br and H.. The maximum magnetic properties(Br=7, 8
kG and H. = 14 kOe) were obtained from the magnet die-upset at 750 °C using the alloy powder ground for 13
hours.



