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Study on Three Dimensional Flow Heat Transfer Characteristics

of Amorphous Thin Strip Molten Pool Prepared by PFC
LI Yongkang', YANG Yang’

(1. College of Machinery and Transportation Engineering, Taiyuan University of Technology, Taiyuan 030024, China;
2. School of Mechanical Engineering and Automation, BeiHang University, Beijing 100191, China)

Abstract:In order to study the distribution of molten pool characteristics along the width direction in the process of
amorphous thin strip by plane flow casting (PFC), a three-dimensional calculation model of the molten pool formation was
established. The three-dimensional flow field, temperature field and heat transfer characteristics with cooling roller were
obtained by using finite volume method. The results show that the forming process of the molten pool and amorphous thin
strip is obviously three-dimensional distributed, and the distribution of melt speed and temperature is different along the width
direction; amorphous thin strip bends downward in the edge, resulting in warping fold; the length of the molten pool is larger
in the middle than that in the two ends, and the cooling rate of the alloy in the middle is obviously smaller than that in the two
ends; the air velocity in the middle of puddle is larger than that in the two ends, but the axial heat focusing effect is greater
than the convective heat transfer with air, the axial temperature of cooling roller is significantly different, and the middle part
is higher than the two ends. According to the temperature distribution along the axis of the cooling roller and the length
difference of the melting pool, it is necessary to strengthen the heat exchange in the middle of the preparation process of the
wide amorphous strip, so as to prevent the brittleness defects caused by the crystallization of the strip.
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Fig.1 Schematic diagram of amorphous strip prepared
by PFC
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Tab.1 Process parameters of PFC
D/mm 1600
b/mm 0.6
W/mm 20
n/(m-s™) 30
- G/mm 0.4
P../kPa 20
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Fig.3 Transient molding process of the pool
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Fig.5 Distribution of molten pool in z direction (mm)
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Fig.6 Velocity vector in molten pool area
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Fig.7 Temperature distribution of the mixture zone (K)
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Fig.8 Temperature distribution of liquid-solid 1]
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