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Fig. 1  Temperature dependence of reduced -electrical

resistivity for AlgsNisYgCo, melt
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XRD patterns of amorphous ribbons prepared at

different temperatures
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Fig. 3 DSC curves of amorphous ribbons prepared at
different temperatures with heating rate of 20 K/min

(a)
20 K/min
Q 40 K/min
E N —~—
Q
L= 80 K/min
o
=
E ‘/\\D/\
500 525 550 575 600 625 650
Temperature/K
(b)
20 K/min
o 40 K/min
£
%J, 80 K/min
2
o
500 525 550 575 600 625 650
Temperature/K
©
20 K/min
‘g’ 40 K/min
_i‘:’
§ 80 K/min
T l/\m

500 525 550 575 600 625 650
Temperature/K

£l 4 AlgsNisYCo, IE 51 DSC Hh4k

Fig. 4 DSC curves of AlgsNisYgCo, amorphous ribbons:

(a) 1323 K; (b) 1523 K; (c) 1673 K

Table 1 Characteristic temperatures of AlgsNisYgCo,

amorphous ribbons with different heating rates

Rate/

T,/K Komin™) ToK  TyK  ToK Tk
20 555 560 600 607
1323 40 561 566 604 613
80 566 573 611 620
20 566 568 599 607
1523 40 573 574 606 614
80 576 579 609 619
20 545 549 601 607
1673 40 556 563 606 613
80 567 573 613 621
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il 2% (17 AlgsNisYsCoy i AT (0 RE S T2 2 H

T2 AFEERIRIE AlgsNisYgCo, I S T A HT A
Table 2 Activation energies of AlgsNisYgCo, amorphous

ribbons prepared at different temperatures

K Eul Enl Eqol Enl
a (kImol™)  (kFmol™)  (kImol™")  (kJ'mol™)
1323 318.72 274.66 365.31 322.97
1523 346.57 333.89 34841 346.99
1673 311.63 289.14 388.87 298.33
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Fig. 5 XRD patterns of AlgsNisYgCo, amorphous ribbons
annealed at 590 K for different time: (a) 50 min (b) 60 min
(c) 75 min
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Effect of melt structure transition on crystallization behavior of
AlgsNisYsCo, amorphous alloys

WANG Zhi-zhi"2, ZHANG Xing-yu', WANG Dong', LIU Lin', JIANG Peng', WU Wang-ping'

(1. College of Mechanical Engineering, Changzhou University, Changzhou 213164, China;
2. Testing Center of Petrochemical College, Changzhou University, Changzhou 213164, China)

Abstract: The electrical resistivity of AlgsNisYgCo, melt was studied by four-electrode electrical resistivity method. The
effect of melt structure transition on the crystallization behavior of AlgsNisYgCo, amorphous alloys was investigated by
both X-ray diffractometer(XRD) and differential scanning calorimetry(DSC) measurements. The result shows that the
melt structure of AlgsNisYgCo, alloy changes within temperature range from 1135 K to 1357 K. The crystallization
behavior of AlgsNisYsCo, amorphous alloys is different due to the change of melt structure: the first crystallization of
amorphous ribbon prepared at 1673 K is obviously earlier than that prepared at 1323 K and 1523 K. The calculation of
activation energy confirms that the primary crystallization of AlgsNisYgCo, alloy is easier to precipitate FCC-Al and
harder to precipitate brittle intermetallic compounds, such as Al,Y3, Al;3Cosand AINi. The XRD measurements show that
high melt temperature may lead to the destruction of atomic clusters in the melt, which may lead to the change of
crystallization behavior.

Key words: melt structure; crystallization behavior; activation energy; atomic cluster
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