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Effect of Melt Cooling Rate on Crystallization and Magnetic Properties of
Co4CrsMo,4C5B¢Er, Bulk Metallic Glass

Yuan Zizhou, Yao Lin, Bao Shilei, Wang Yingjun
(State Key Laboratory of Advanced Non-Ferrous Metal Materials of Gansu Province,

Lanzhou University of Technology, Lanzhou 730050, China)

Abstract: The Co4sCr;sMo0;4C 5BgEr, amorphous ribbon and rods with diameters of 2mm and 7mm were prepared by melt spinning and
copper mold casting. The different Scanning calorimetry and the vibrating sample magnetometer were employed to investigate the effect of
cooling rate on crystallization kinetics and magnetic properties of metallic CossCrisMo14C;sBgEr, glass. It was found that the cooling rate
had significant influence on the crystallization kinetics. In the case of non-isothermal crystallization process, the glass transition
temperature and the activation energy for the glass transition decreased with decreasing of cooling rate. The activation energy for
crystallization also decreased with decreasing of cooling rate, in despite of that the peak temperature of crystallization was independent of
cooling rate. Although the isothermal crystallization was governed by diffusion-controlled three-dimensional growth with decreasing of
nucleation rate for CossCrisMo14C;5BgEr, glasses under different cooling rates, how rapidly the nucleation rate decreased was related to
cooling rate. The more rapid the cooling rate was, the faster the decrease of the rate was. The magnetic properties of Co43Cr1sM014C;5BgEr2
glass was significantly affected by cooling rate. The sample obtained at high cooling rate took on paramagnetic property, whereas the
sample obtained at low cooling rate took on ferromagnetic property. The saturation magnetization increased with decreasing of cooling
rate.

Key words: Co-based bulk metallic glass; cooling rate; crystallization kinetics; magnetic property
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