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Table 1 Purity of elements in alloy (%)
40 C/min
Zr Cu Al Ni Er
99.955 99.95 99.99 99.98 99.99
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Fig.1 XRD pattern of (ZrossCuo.3Alo.1Nio.0s)esEr. amorphous alloy
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Fig.2 DSC curves of (ZrgssCug 3Alo.1Nio.05)9sEr, amorphous alloy
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Table 2 Characteristic thermodynamic parameters of (Zrgss-

Cuo3Alg.1Nig.05)9sEr, amorphous alloy

Heating rate/ C min*  Ty/C T« C Tp/C AT, /C
10 397.1 465.1 474.3 68.6
20 401.6 475.6 478.7 74.0
40 418.6 486.2 491.9 67.6
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Fig.4 XRD patterns of (ZrossCuo.3Alo.1Nio.0s)9sEr. amorphous alloy after isothermal heat treatment at different temperatures for different
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Fig.5 Isothermal DSC curves of (ZrossCu3Alo.1Nio.0s)9sEr, amorphous alloy: (a) 410~440 ‘C and (b) 450~470 °C
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Table 4 Isothermal heat treatment data of (ZrqssCuo 3Alo.1Nio.0s)ssEr. amorphous alloy

Equipment Temperature/ C 410 420 430 440 450 460 470
Holding time/min 60 (amorphous) 60 (amorphous) 60 40 30 20 20

KSL-1200X
Heating time/min 19.23 19.75 20.25 20.75 21.25 21.75 22.30
NS-449 E3 Crystallization®™*/min 60 (amorphous) 60 (amorphous) 51.79 31.14 25.44 22.89 22.46
Crystallization®/min 52.13 33.77 26.45 24.16
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Preparation and Crystallization Kinetics of (Zrs5Cug3Alg.1Nigg5)9sEF2
Amorphous Alloy

Ding Ruixian'?, Kou Shengzhong™?, Li Xiaocheng™?, Fan Jianjun'?, Fu Xiaogiang*?,
Jiang Xilai*?, Li Chunling®, Li Chunyan'?
(1. School of Materials Science and Engineering, Lanzhou University of Technology, Lanzhou 730050, China)
(2. State Key Laboratory of Advanced Processing and Recycling of Nonferrous Metals,
Lanzhou University of Technology, Lanzhou 730050, China)
(3. School of Mechanical and Electrical Engineering, Lanzhou University of Technology, Lanzhou 730050, China)

Abstract: The (ZrossCugsAlo.1Nig0s)esEr, amorphous alloy bars with diameter of 6 mm were prepared by copper mold suction casting
method. The effects of isothermal temperature and time on the thermal stability in supercooled liquid region were investigated, and the
crystallization kinetics behavior was studied by continuous heating and isothermal heating. The results show that with the increase of
isothermal heat treatment temperature, the isothermal heat treatment time of (ZrossCuosAlo1Nioos)esEr, amorphous alloy is shorter.
According to Kissinger equation, the activation energy Ex of the amorphous alloy is 337.39 kJ/mol. The experimental data obtained by the
two methods are very close, which can be proved by each other. For superplastic forming of (Zro.ssCuo 3Alo.1Nio.0s)9sEr, amorphous alloy,
When the heating parameters of superplastic forming are located at the lower right of the two TTT curves at the same time, it is more
conducive to superplastic forming and forming parts with single amorphous phase.

Key words: Zr-based amorphous alloy; supercooled liquid region; isothermal heat treatment; crystallization activation energy (Ex)
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