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Glass forming ability of bulk Zrse. ¢Cui7. 3Ni12. 5Alg. 6 Tis metallic glass

XING Dawei, SHEN Jun, SUN Jiarrfei, LIU Yu, WANG Gang, CHEN De-min
( School of M aterials Science and Engineering,

Harbin Institute of Technology, Harbin 150001, China)

Abstract: Bulk Zrss sCuy7, 3Nijp. sAly, ¢Tis amorphous rod of 10 mm in diameter was made by arc melt and copper mold cast method
using lower purity materials. The glass transition temperature ¢,, crystallization temperature ., and supercooled liquid region for this
alloy are 385.8 C, 464.2 C and 78.4 C, respectively. The reduced glass transition temperature ¢,= 0.62. The critical cooling
rate determined by DTA method is 7.1 C/s, lower than that of well known Vit. 105 alloy. And the amorphous region in wedge
shaped samples of Zrs ¢Cuy7 3Nijp sAly ¢Tis alloy is larger than that of Vit. 105 formed under the same melting and casting condi

tions, suggesting that the former has better relative glass forming ability than the later. It is concluded that this new alloy is one of

the best glass formers in quinary Zr- Tt Nt Cur Al alloys.
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Fig. 1 Outer surface appearance of amorphous
Zrs6 6Cuy7.3N 12 sAlg 6T 1s alloy rod with
diameter of 10 mm and length of 70 mm made by

arc melt and copper mold cast method
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Fig. 2 XRD pattern of bulk amorphous
ZrM 56. 6Cui7.3Ni2. 5Aly 6T is alloy rod

with diameter of 10 mm
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Fig.3 Transition electron macrograph of

Zxs6.6Cui7.3Ni12, 5Alg 6Ty alloy

(Inset is electron diffraction pattern)
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Fig. 4 DSC curves of bulk amorphous
Zrss ¢Cuy7.3N1i12. 5Aly ¢Ti4 and Vit. 105 alloys
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Fig. 5 Differential thermal analysis curves of

Zrs6. 6Cui7.3Ni12. 5 Alg 6T is alloy(a) and
Vit. 105 alloy(b) at different cooling rates
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Table 1 DTA results for offset temperature of
fusion( 1) and onset temperature of

solidification( txc) alloys

7r56. 6 Vit. 105
R/(Ces™ Y txc/ C R/I(Ces™ Y ixc/ C
0.167 759. 148 0. 166 7 764. 817
0. 250 756. 030 0. 250 761. 428
0.333 752. 698 0.333 759. 019
0.417 750. 498 0. 417 756. 377
0. 500 748. 201 0. 500 755. 069
1= 815.774 C L= 832.802 C
tw= 775.402 C Im= 804.33 C
6% a— 7r56.6
08 e — Vit.105

32 30 28 26 24 22 20

(tLtxc) /1074

K6 7r56.6 &4 K& Vit. 105 54 InR 5
10 000/ ( 11~ txc) 2 % &

Fig. 6 Plot of InR versus 10 000/ (t1— txc)”
for Zr56. 6 and Vit. 105 alloy
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Fig. 7 Comparison of amorphous region in
wedgeshaped samples of Zr56. 6
and Vit. 105 alloys formed under

identical casting conditions
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