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Abstract: The solidification microstructure of Nd« Feioo-1.5 Bo.sx(x = 10.8% , 11.76% , 13.5% ) alloys
are researched at the withdraw velocity ranging from 5um/s to 500um/s under directional solidifica-
tion. T he results indicate that the final microstructure of three compositions alloys is all primary 0—
Fe phase, Nd2FeuB phase and Nd-rich phase. With increase of withdraw velocity, primary dendrite
arm spacing of primary 0¢Fe phase decreases, the volume fraction of primary 6¥e phase decreases
and then increases, Nd2FenB phase increases and then decreases.

Key words: directional solidification; Nd-¥e-B alloy; peritectic reaction; microstructure

N d—Fe—B 1 983 ’ 9

[1,2]

,  FeNi, Ti-Al, Pb-Bi Zn

’ Nd—Fe—B
Nd-¥e-B , Nd2FesB Y Ba—Cu-0
123 ,
, , Nd¥e-B
Nd-¥e-B ,
Ndz2FesB Y¥e Nd-¥e-B ,
, ote ’ ’
[3.4]
o+e 1
, Ti-Al, Ni-Al, Fe-C, Fe— DT 2, DT -4, 99. 5%
CrNi Nd¥eB, Co-Sm—-Cu Nd ( , ), 20% B-¥e
YBaCu0 " ,

(Ndio.sFess.sBs.4) (Nd1.76



18

/2005 6

Fes2.36Bs.88) (Nd13.5Fe79.75B6.75)

. 7G-0.025 :
2
, (IBm mX 80mm
2
MDS-1 LMC
( 1 ).
5, 20, 50, 100, 300, 500um/s
) MP-2
3% Olympus TG-3
) Quantimet 500
1 SIS 5 .
P sis 6 1-graphite heater
PR % B 2-inductor
= ZIR 3-heat insulating piece
/lk\ 7 \ g P
o ? \\‘ 4-crystallizer
© ? ‘\\ 5-thermacouple
3 2 é §  G-corundum tube
2o b b,
a7 s 7-sample
SN g  B-linker
4 % 10 9-Galn alloy
R 10-pull rod
N
§
N
1 LMC
Fig.1 Schematic of high tem perature gradient
directional solidification apparatus
2
NdFe-B (2
) H ”
(oFe + T1 )
T (T +T2 + Nd ) 3
57 507 SOOIJm/S ) Nd_
FeB ote (
) T ) Nd
) ,
[ 6]
, Nd-Fe-
B )
s YFe
s Te , YTFe

s T

YT¥e
) s y—Fe
T 1 ) D Y—Fe D
T YT¥e
, Y¥e ofe ,
1400
1200 i
& T +Fe T, L
(3] |-
1600 y—a | LT,
B Te<Fe>
800 Nd+T,+T,
- FiE.)
600 . L e
Fe 90 80
Atom fraction of Fe/%
2 Nd B=2 1
Fig.2 A vertical section of the NdFeB phase diagram of
Nd B=2 1
Hunt' ,
: A
= 0.5, 0.25 /
= A6V A1 = 2.83(kAToD:O "
Kurz”
DA = A TYVTE Ar =
4. 3(AT oD L6 ko) '*; ,
, Nd-¥eB
0(_Fe s
( 3 ) ; A
V ( 4 ) ,
, oFe A
LAV 2 7m0 031, AV
94 ym 1.328 - 0. 328; AV = 117um|.33<>
g ¥ Hunt
5 ofe Ti vV
o 3 2

o-Fe



Nd-Fe-B 19

3 Nd¥eB (a), (b), (9: . 5, 50, 500um/s;
(d), (e), (): N 5, 50, 500pm/s; (g), (h)y, (i): s 5, 50, 500um/s

Fig-3 Microstructure of NdFe-B alloys at the different withdraw velocities under directional solidification

(a), (b), (c): hyperperitectric composition, withdraw velocities are 5, 50, 500um/ s
(d), (e)» (f): stoichiometric composition, withdraw velocities are 5, 50, 500pm/s

(g), (h), (i): hypoperitectic composition, withdraw velocities are 5, 50, 500um/s
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