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Research Devel opment of Mechanical Alloying and Amor phous Alloy

LU Jun*, CHEN Xiaomin', HUAN G Dongya' , CHEN Xiaohu', WAN G Cuiping®, L IU Xingjun?

(1 College of Materials Science and Engineering, Huagiao University , Quanzhou 362021 ;
2 Department of Materials Science and Engineering, Xiamen University , Xiamen 361005)

Abstract Mechanica alloying (MA) is a solidstate powder processing technique involving repeated welding
and fracturing of particlesin a high-energy ball mill. It has been shown to be capable of syntheszing a variety of equi-
librium and norrequilibrium alloy phases including the amorphous aloy from blended elemental or prealloyed powders.
Mechanica alloying isone of the most potential method in the preparation and science research of amorphous alloy. The
characteristics and superiority of mechanical alloying on amorphous alloy research are discussed in this article. Addi-
tionally, it introduces the present research status of the mechanism of amorphization and the development direction.
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Tablel Some binary systems of ,
amorphous metal contained Fe ,
Sys. Comp. ,at % Ref .
FeB 35-40B [38,39] 5
FeC 7-60C. MoA. +0-Fe [40,41]
Fe-Cr 50Cr ° [42]
FeNb 48Nb [43]
FeP = 25P [44]
Fe S 10-40S [45 47]
Fe-Sn 675n. ParA. [48] ,
Fe Ta 50Ta [49]
Fe Ti 33Ti [50]
FeW 30 ,50W ,30-70Fe [51,52] ’
Fe Zr 20-70Zr [53,54]
Fe'V - [55]
S-Fe 30Fe [56]
TarFe Slad [57] 1 Duwez P, et a. Nature, 1960 ,187:869
Par A. :Partly amorphous, MoA. :Mostly amorphous, * In N2 2 Sundaresen R, Froes F H. J Metals, 1987 ,8:22
atmosphere 3 LeeaP VY, Hunga S S, HsehaJd T, et a. Intermetalics,
2002 ,10:1277
4 Aboud T, WeissB Z, Chaim R. Nanostruct Mater, 1995,
6:405
) 5 olubkova GV ,Lomovsky O |, Kwon S Y, et a. J Alloys
Comp , 2003 ,351:101
[35] 51 6 Chen Y, GerddJ F, et a. Chem PhysLett, 1999 ,299:260
, Miedema 7 Koch C C. Mater Si Eng, 1998 ,A244:39
( ) 8 Jang SC, Koch CC. J Mater Res,1990,5:498
9 WuN Q, WuJ M, Wang G X, et d. J Alloys Comp,
89 % (361 ' 1997 ,260:121
10 Harada T, Kuji T. J Alloys Comp ,1996 ,232:238
' 11 Koch C C, Cavin O B, Mckamey C G, et d. Appl Phys
Lett ,1983 ,43:1017
. 42 12 Shwarz RB, Petrich R R, Saw C K. J Non-Cryst Solids,
! ! 1985,76:281
; 2 13 Li L, Zhang Y F. J Alloys Comp , 1999 ,290:279
2 14 Enayati M H, Chang | T H, Schumacher P, et a. Mater
Table 2 Theoretical prediction of amorphization i Forum, 1997 ,235-238:85
for binary system 15 Oswad N C, Uwakweh, Liu Z T. Metal Mater Trans,
1997 ,28A (3) :517
s, Rd. s, Rd. 16 Koch C C. Mater TransJM 1995 ,36(2) :85
AurFe [36] Ce Fe [35.,36] 17 Eckert J. Mater i Eng,1997 , A226-228 :364
Dy-Fe [35] Er-Fe [35,36] 18 Fecht HJ, Huan G, Fu Z. J Appl Phys,1990,68(4) :1744
EuFe [35] Fe-Ho [35] 19 Suryanarayana C, Ivanov E, Boldyerev V V. Mater i
Felr [35,36] Fe Gd [35] Eng ,2001 ,A304-306:151
Fela [36,35] Felu [35] 20 Weeber A W, Bakker H. Phys Rev B, 1988 ,153B :93
Fe-Os [35] Fe Pd [35] 21 Petzoldt F. J Less Common Met, 1988 ,140:85
Fe Pm [35] Fe pr [35] 22 Schwarz RB : Johnson W L. Phys Rev Lett, 1983 ,51:415
Fe Pt [35] FeRh [35] 23 Omuro K, Miura H. Appl PhysLett,1994 ,64:2961
24 Hellstern E, Fecht H J ,et al. Appl Phys, 1989 ,65:305
Fe-Ru [35.36] Fe S [35] 25 Veprek S, Igbal Z, Sarott F A. Phil Mag B, 1982 ,45:137
FeTc [35.36] FeTm [35] 26 Zhang Z W, Zhou J E, Xi S Q, et d. J Alloys Comp,
FeY [35] Fe Yb [35] 2004 ,370:186
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