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Crystallization behavior of CuYSi-MggCu3¢Y 10
bulk amorphous alloy matrix composite

SHAO Yang, CHEN Gang, ZHAO Yu-tao

(School of Materials Science and Engineering, Jiangsu University, Zhenjiang 212013, China)

Abstract: Differential scanning calorimeter (DSC) was used to investigate the MggCusY o bulk amorphous alloy and
CuYSi-MggCuszoY o reinforced composite at different heating rates. The influence of CuYSi particles on crystallization
behavior of the bulk amorphous alloy was studied by Kissinger’s and Deloy’s method. The results show that the kinetics
effect on crystallization behavior is preserved for both MggCusY o bulk amorphous alloy and its CuYSi reinforced
composite. However, CuYSi particle distribution in the glass matrix reduces the influence of the heating rate on the glass
transition of the composite, while increases the energy barrier for the glass transition and the crystallization, thus
improves the thermal stability. The local area activation energy decreases with increasing crystallization volume of the
amorphous alloy matrix composite.
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Fig. 1 XRD patterns of MggCusoY ;o amorphous alloy (a) and
CuYSi-MggCuspY 1o bulk amorphous alloy matrix composite (b)

2.2 SEM 47
2(3)}5)?%%7 MgeoCuspY 1o Hikdk i & 41 SEM
B MWE 20T UUEH, GEMGSTmA e, AR



214

A G

20134E 1 H

(©) Element x/% d Element x/%
Mg 59.84 Si 33.37
Cu 30.40 - Cu 33.34
Y 9.76 Si Y 33.29
Cu Y
Cu
M
£ C
C
Y
Y
0 1 2 3 4 5 1 2 3 4 5
20/(°) 20/(°)

B2 AFEFEHY SEM {4 2 EDS it

Fig. 2 SEM images and EDS patterns of different materials: (a) MggCus0Y o bulk amorphous alloy; (b) CuYSi-MggCusoY 1 bulk

amorphous alloy matrix composite; (c) EDS pattern of area 1; (d) EDS pattern of area 2
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Fig. 3 DSC curves of MggCu;0Y;obulk amorphous alloy (a)

and CuYSi-MggCuz0Y o bulk amorphous alloy matrix

composite (b) at different heating rates
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Table 1 Thermal stability parameters of Ty, T, T, and AT of
Mg CusY o bulk amorphous alloy and CuYSi-MggCus0Y 1o

bulk amorphous alloy matrix composite at different heating
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Fig. 4 Kissinger’s plot of 7,, T, and T, for Mgg,CusY o bulk

amorphous alloy (a) and CuYSi-MggCuzY 1o bulk amorphous

alloy matrix composite (b)
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Fig. 5 Relationship between crystallization temperature and
crystallization volume fraction at different heating rates: (a)
Mg CusY o bulk amorphous alloy; (b) CuYSi-MggCus0Y 10

bulk amorphous alloy matrix composite
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Fig. 6 Relationship between activation energy and
crystallization volume fraction of MggCuzoY o bulk amorphous
alloy (a) and CuYSi-MggCuzoY o bulk amorphous alloy matrix

composite (b) during continuous heating
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