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Fig.1 Schematic diagram for solid-

liquid reaction milling device

1 —Thermocouple; 2 —Thermostat;
3 —Electric furnace; 4 —Milling pot; 5 —Valve;
6 —Shaft coupling; 7 —Motor; 8 —Milling ball
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Table 1 As formed phases during
processing at 593 K
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Fig. 2 XRD pattern of end-product of solid-
liquid reaction milling at 593 K for 48 h
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Table 2 Asformed phases during
processing at 873 K

As formed phase under different milling time
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Table 3 Asformed phases during
processing at 1 033 K

Asformed phase under different milling time
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Fig. 3 XRD pattern of end-product of solid L M_AnJ
liquid reaction milling at 873 K for 64 h 10 20 30 40 S0 60 70 80 90
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Fig. 5 XRD pattern of end-product of solid-

liquid reaction milling at 1 073 K for 72 h
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Fig.4 XRD pattern of end-product of solid
liquid reaction milling at 1 033 K for 72 h
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Table 4 As formed phases during
processing at 1 073 K
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Fig. 7 TEM micrographs of Fe-Sn intermetallic
compound powders prepared by

solid-liquid reaction milling
(a) —FeSn; (b) —Fe; 3Sn

3 it

3.1 [BliRREEkE R A

M Fe-Sn #H &t a] LUE Hi: 3 98 s 7 A5
593, 873, 1033 F1 1 073 K ¥ F 4 5 JE 1% FeSny,
FeSn, Fe;SmoFll Fey 3Sn &R INAMER) . — R 3
JiFE Fe 1 Sn In#R2 Bt w5 A= B4 e TR) 46 & 0 R 945 R
PLE, PR ETORA REAS 21 o A8 [ S N 3K o,
T 3% T A2 VR, T o B2 34 o,
PEAG R BN (VR A7 X)), AEAR B TR ) Fe
1 S SE o PR B B AR BT R I 4 R TR AL S,
BRI ) B L D, AR AR B [ A 42 e TR) 46
B ARAE BT PR TR, [EIARRL 14k 22 A
VBRSO N . [ 5 K S B ) (38 0, VR AH S ) 50 A FE
K, BREE 4 & @ R G YR oK . SE a5 R

X MH: A FeSny, FeSn, FesSnoFll Fer 3Sn B GG
FE43 5K 505, 769, 1013 11054 K .

3.2 BERRMKESNESEEREEBLED

A T[] s 3K B T LA % — e v iR < R TR
EY) FesSno Fl Fey 3Sn . — MR UL, [l AR A O M LI
B AR AME I8 T IX A AR AL TP R A B 2E
i< JE A S, B i s, 158
BELC LY Bl 1) e 42 B TR A S ) A 1 23 IR A
TR I ASHIE 0 PR SIE 6 7 92 ] LA 21 BB Al el
EREEEEY .

3.3 ERRMKESHWE S LR

[ V8 S N R P B — R BB 5 <A A7 AR — 22 A
[FZ AL . B, VR N 3R A [ Y, AL S
ST S N . AE X LSS ] Fe Ry AT Sn
(BT 11 BB ) BEATEREE, BB L 30
21, B A 400 v/ min, 120 h 24 A A ER A K FeSno,
T 9 s I Bk s I 2 24 b BRI AT 435 A2 B FeSno
K. WA 4t HBE1S 3] FeSny, AN FETE Al FeSn,
FesSnyfll Fey 3Sn #H . S5 4b, Ml A &40 &l ik R
WO 55 3R 2 T8) A AR SRR, Ky R 22 TR R AR 4
Wrad | [ AH 3 S AR BN S < AR R B — A T
2y TSI DR BE S AEN LR B A TR [ Al
I A B B ) — b T2 o [TV N BR B HIOUR Y. H)
HEZER TS S HI BUR NV E . HLAR S <6
i E—ENE R RER R, AT a el X
IS, 1T AR B N 35K B A Al R I 1) gl & T 4R,
hal Y R R NV ERITR S

3.4 HARKLTF I

—HAEOL T, AU A R e AT 90K A
SR RIRI AR, ARAEEL AT B GRBURL . A8 [ 9 f
BREE, T EEREVER], BARKL 7 5 WKL 14
BN IAABRE, I ELRGHE R, B PR SR R R TR
ST, GRS %, AR5
BORFOREL 5 Jse 7 A= ol AR RO 35 A . DR DA R ) e
TER], AURTRIANRERS SRR, i DU 3 [ ¥ S 2
BRPE n] UL E A AR KL T

4 it
1) FVRCER B B ERBE Sn v, ERRLR R I 300 1,

B3 80 r/min, 7E 593 K F, 48 h 7] L3 3] FeSn,
HHH K, 873 K T, 64 h 15 2 FeSn [ AH ¥y K,



I35 3 Mk 5,

4
IoH

TR i 4 FeSn 42 J& (046 A W0k K + 583 -

1033K'F, 72 h 5 3] & A FesSny [ 40 K3 K,
1073 K'F, 72 h 153 =540 Fep sSn [EAHR A .

2) ERRI BRI RE, #E Sn WA I — %€

S Fe By, AlRUINAR S MR, AE ALK 4 R 1]
GASEZ/EiEkyiE NI ILTE P

3) R .5 1950 6 4 £ 25 0

AN 50~ 100 nm [FIAB LRk .

REFERENCES

Yoshiaki A. Grain refinement of solidification structure by ul
trasonic vibration[ J]. Casting Technology, 2000, 72( 11):
733~ 738.

Li B Q. Solidification processing of materials in magnetic
fields[ J]. JOM, 1998, 5(2): 17 12.

Smith R W. Electric field freezing[ J]. Journal of Materials
Science Letters, 1987, 6: 643 ~ 644.

W, B W) B 0  Jm REE 41U ] T).
b A 104 8 AR, 2002, 12(S1): 1117,

FAN Jirr hui, ZHAI Qr jie. Effects of physical field on solidi-

fication structure of metal[ J] . The Chinese Journal of Nonfer-

rous Metal, 2002, 12(S1): 11~ 17.

[ 5]

[9]
[ 10]

[ 11]

[ 12]

PRV, R AR A2 M. TN SRR B TR

fitk, 1986. 1~ 16.

WEI Shr liu, Mechanochemistry of Powder[ M]. Guangzhou:

South China University of Technology Press, 1986. 1~ 16.

Bertran. Mechanochemistry [ J]. Pure Appl Chem, 1999, 71

(4): 581 ~ 586.

Affect E G, Bemard F, Claude J, et al. Some recent devel

opment in mechanical activation and mechanosynthesis[ J]. J

Mater Chem, 1999, 9: 305 ~ 314.

Peter K. Mechanochemische Peaktionen [ M] .
1962. 78 ~ 98.

John J G. Mechanochemistry[ J]. Science, 1996, 274: 465.
Suryanarayana C. MA & MM[ J]. Prog in Mater Seci, 2001,
46(4): 1~20.

Brdete, Bro oAb, BROW SE R E i &
kI R r N N A & R QK AT BUR GRS I DS
2002. 5.

CHEN Zherr hua, CHEN Ding, CHEN Gang, et al. A new

Frankfurt,

method of preparing intermetallic compound powder [ P].
China Invention patent( applied) , 2002. 5.

BLGEAr. ZouheRE&RAEIM]. Bl REEREHT
fi AL, 1987. 347.

YU Jue qi. Binary Phase Diagrams[ M]. Shanghai: Shang-
hai Science and Technology Press, 1987. 347.

Fabrication of Fe-Sn intermetallic compound powders by
solid- liquid reaction milling
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2. School of Materials Science and Engineering,
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Abstract: A novel patent technology, defined as solidliquid reaction milling was employed to prepare Fe-Sn intermetallic powders. The so-

called solid-liquid reaction milling is a method of preparing the solid-state intermetallic compound powders by the reaction between the milling

medium and the liquid-state metal at a certain temperature range. To accelerate the reaction, some element powders with the same composition

as the milling medium can also be added. FeSny, FeSn, Fe;Sny and Fe; 3Sn nanocrystalline powders were fabricated by the solid liquid reac-

tion milling. The reaction mechanisms and advantages were discussed.
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