57 22008 2 Vol.57 No.2 February 2008
1000-3290/2008/57 02 /0767-05 ACTA PHYSICA SINICA (©2008 Chin. Phys. Soc.

Mn-Sb )

s
110004
2007 4 17 2007 5 28
Mn-89.8wt % Sh B=8.8T
MnSh Sh MnSb Sh
MnSh Sh . MnSb Sh
Mn
Mn-Sh

PACC 0755 1340 8130B 4765

1.
®  Hamai ° NH, Cl
functionally graded materials FGMs 10
1—3
Mn-Sh
Mn-Sb
10T
31112 . Mn'Sb
MnSh
. Joo P
Fe-C . ¥ Mn-Sbh
;
* 50204004 50374027 NCET-06-0289

B07015

F . E-mail wangq@ mail. neu. edu. cn



768 57
10 400
2. . .
gl -=-BdB/dz |, -
99.99% 99.99% i
Mn-Sh Al 5
Mn 10.2 % 1200 ©
®5 mm X 5 mm 6 21
mm ©10 mm x -300 —2|00 —1|00 6 160 260 306400
70 mm z/mm
2 B BdB/dz B,n=8.8T
1 1
0—12 T 1200 |
1200 °C R wor
+1 C. £ oo}
B BdB/dz 2 =
300 |
. 850 C o ;
30 min 640 C 0 150 300 150
1 °C/min 400 °C ¢/ min
Mn-89.8wt% Sh 170 C
_ 3  Mn-89.8wt%Sh
3.
600 °C
500 °C. 3 4 Mosh  «
a+f3
Mn-Sh S 4 a
a+ a+f a
4 b
a+ a+f a
Mn-89. 8wt%Sb& &
" BdB/dznin 4 ¢ B=8.8T
il BdB/dz = - 134 T/m at a+
hhhh B ax
B +8
—+BdB/dZ max “
B a+f .
& ] 03
a5 L e— A HIK
R E B 4d
B=8.38T BdB/dz =170 T*/m



2 Mn-Sh 769

Mn-89.8wt% Sh a b B=0T ¢ B=8.8T BdB/dz=-134T/m d B=8.8T
BdB/dz =170 T*/m
Mn
4.
1
p/103kg m3 X/lo_ﬁ
4.1. Mn Mn 5.73 878.46
Sb 6.48 -0.65
Mn
Sh . Mn-Sb 4.2. Mn-Sb
Mn
1 dB,
Fy, = Xvn = Xsb %BZE"' Oowm — Pz & 1
Ko Xt Mn  Sb O B=0T BdB/dz=0 T/m 4 b Mn
Osb Mn Sb o Mo = Mn
4rx 107" H/m . 1 Mn Sb ) 7.3%10° N/m’
Mn 5 . Mn. MnSb

B=0T B=88T


Absent
Image
File: 0


770 57
6
. 5 BdB/dz =
- 134 T*/m Mn
~8.6x 10" N/m’ N
Mn W]ﬁ
4
MH ﬁ 2+
Sb
O -
B+ a+B +a 4 c . 0 4 6 8 10 12
BdB/dz = 170 T/m |Fyal/10"Nm®
Mn 1.2%x 10 N/m’
6 MnSb Sh Mn
at atB +B 4d . 4
15
a
10f B a+p Mn
Sb
v 5}
E s . Watanabe B
2 of 80 Al-Al, Cu
é b 5 B =
8.8T BdB/dz =170 T*/m
-10 | Mn
150 15 0 75 150 16
BdB/dz/(T*/m) Sh
5 Mn
4 d 5.
4 ¢
Leica a B Mn-89.8wt% Sb
. 6
a B Mn
1 Mn-89.8wt% Sb B=8.8T
a B Mn  Sh
a+f 2 MnSh Sh
Mn
Mn Sb
3 Mn-Sh
MnSb Sb



Mn-Sh 771

Kieback B Neubrand A Riedel H 2003 Mater. Sci. Eng. A 2000 49 1010
362 81 8 Mogi I Umeki C Takahashi K Awaji S Watanabe K Motokawa
Moon J Caballero A C Hozer . Chiang Y M Cima M J 2001 M 2003 J. Appl. Phys. 2715
Mater. Sci. Eng. A 298 110 9 Tagami M Hamai M Mogi I Watanabe K Motokawa M 1999 J.
Stoloff N' S 1999 Mater. Sci. Eng. A 261 169 Cryst . Growth . 203 594
JooHD KimSU Shin NS Koo Y M 2000 Mater. Lett. 43 225 10 Pang X ] Wang Q Wang CJ Wang Y Q Li Y B He J C 2006
JooHD Choi JK KimSU Shin NS Koo Y M 2004 Metall . Acta Phys . Sin. 5510 in Chinese
Mater . Trans. 35A 6 1663 2006 5510
Wang C'J] Wang Q Wang Y Q Huang ] He J C 2006 Acta 11 Yoshioka N Koshimura M Ono M Takahashi M Miyazaki T 1988
Phys . Sin. 552 in Chinese J. Magn. Mater. 74 51

2006 552 12 Takahashi M Shoji H Hozumi Y Wakiyama T 1994 J. Magn .
ZiBT BaQX CuiJZ BaiYG NaX]J2000 Acta Phys. Sin. Mater . 131 67
49 1010 in Chinese 13 Watanabe Y Oike S 2005 Acta Mater. 53 1631

Fabrication of MnSb/Sb functionally graded materials
by high gradient magnetic fields "

Gao Ao Wang Qiang’ Wang Chun-Jiang Liu Tie Zhang Chao He Ji-Cheng
Key Laboratory of Electromagnetic Processing of Materials ~ Ministry of Education
Northeastern University ~ Shenyang 110004  China
Received 17 April 2007 revised manuscript received 28 May 2007
Abstract
Mn-89.8wt% Sb alloys were solidified in the absence or presence of high magnetic fields of 8.8 T with various gradients to
investigate the effects of high magnetic fields on the structures of the alloys. It was found that both of the two primary phases
i.e. MnSb and Sb appeared simultaneously in MnSh/Sb eutectic matrix and the MnSb and Sb phase-rich layers were aggregated
in different domains under high gradient magnetic field conditions. It was also found that the volume fraction of these two primary
phases increased with the increase of the field gradient. This process was attributed to that the alloying element clusters with
different susceptibility in molten state were driven along or opposite to the direction of magnetic forces when subjected to high

gradient magnetic fields and thus resulted in a layered microstructure with compositional gradient. The results of present study

suggest that adjastment of high gradient magnetic field may potentially be used to tailor functionally graded materials.
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