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Fig. 1 Schematic diagram of the experimental apparatus
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cooling zone
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Fig. 3 Thermal conductivity and specific heat capacity of the AZ80
as a function of the temperature
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Fig. 4 Comparison of experimental temperature and simulated
temperature at the TC2 point of the impingement
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Fig. 5 Comparison of experimental temperature and simulated
temperature at the TC8 point of the free falling zone
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Fig. 6 Boiling curves for different start temperatures at the
free falling zone
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Fig. 7 Boiling curves for different start temperatures at the point of the
impingement
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Study on Boiling Heat Transfer in Secondary Cooling Zone of DC Casting
of Magnesium Alloy Based on Inverse Heat Conduction Method

CHEN Liang', LE Qi-chi', ZHAO Da-zhi", JIA Yong-hui', BAO Lei', YAN Jia-shi', HU Wen—xin®

(1. School of Materials Science and Engineering, Northeastern University, Shenyang 110819, Liaoning, China; 2. State Key
Laboratory of Bayan Obo Rare Earth Resource Researches and Comprehensive Utilization, Baotou Research Institute of Rare
Earths, Baotou 014020, Inner Mongolia, China)

Abstract:

The spray cooling experiment of AZ80 magnesium alloy was carried out. The heat transfer coefficient and
the heat flux in the secondary cooling zone of the AZ80 magnesium alloy were accurately solved by reverse
method, and the effect of initial temperature on heat flux was analyzed. The results showed that the heat flux
at the point of impingement and the free falling zone increased first and then decreased with the increase of
surface temperature, and the heat flux at the point of the impingement was much higher than that in the free
falling zone. The initial temperature had a great influence on the boiling heat transfer, especially the critical
heat flux increased regularly with the increase of the initial temperature. The critical heat flux in the free
falling zone increased with the increase of the initial temperature in the form of a quadratic function and the
empirical formula was obtained by mathematical fitting.
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magnesium alloy; direct-chill casting; heat transfer coefficient; boiling heat transfer; heat flux
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