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Fig.1 Heat transfer in the process of magnesium alloy

sheet rolling
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Fig.2 Schematic diagram of thermal fluid heating work roll
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Table 1 Physical property parameters of heat conduction
oil L-QD330 at different temperatures

. . Heat conducti- Kinematic
Temperature/ Density/ Specific heat/ . R K .
vity coefficient/ viscosity/

T kg'm'3 kJ-kg']-°C'] 1 em-1 2 -1
m -C mm”-s
100 819.1 2.147 0.132 5.8
120 815 2.212 0.130 3.9
150 800 2.330 0.128 2.48
170 785 2.351 0.126 1.85
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Table 2 Physical property parameters of roll

Density/ Specific heat/ Heat conductivity
kg'm™ kJkg'-C™! coefficient/W-m™'-"C"!
7800 0.86 49.8
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Fluid-Solid Coupling Heat Transfer Model for Fluid Heating Transfer Roll
of Magnesium Alloy Sheet

Zhang Guohua', Ma Lifeng', Huang Qingxue'*, Huang Zhiquan', Lin Jinbao', Liu Pengtao”, Fang Daqing’
(1. Heavy Machinery Engineering Research Center of the Ministry Education,
Taiyuan University of Science and Technology, Taiyuan 030024, China)
(2. Taiyuan University of Technology, Taiyuan 030024, China)
(3. College of Materials Science and Engineering, Taiyuan University of Science and Technology, Taiyuan 030024, China)

Abstract: Nowadays, the roll temperature control method of the magnesium alloy sheet rolling process is not accurate, which has a serious
influence on the shape, thickness and crack of sheets. So the method for fluid circulation to control temperature was adopted, the
fluid-solid coupled heat transfer process was simulated and verified using Fluent software by experiment, and then the heat transfer trends
and laws were given. The results show that when heating the roll by this method, the surface temperature distribution is uniform, the
maximum temperature difference between the edge and the middle is 6 °C, and the fluid temperature and velocity have little effect on it.
At different fluid temperatures and velocities, the temperature of the roll rises with the rate decreasing, and when the fluid temperature
rises and the velocity increases, the temperature rise of the roll becomes faster. The effect of the fluid temperature on the roll temperature
rise is greater than that of the fluid velocity. The relationship between the temperature of the roll surface and the time is obtained under
different heating conditions. The roll surface temperature drop has a period of extension when the roll heating is stopped; the higher the
temperature of the fluid, the longer the extension. There is an error between the simulation results and the experimental results at the roll
temperature rise stage; when the fluid temperature increases, the error becomes larger; when the roll temperature increases, the error also
becomes larger; the maximum error is 16.16%. Their results are consistent, indicating that the model can correctly represent the heat
transfer process of the fluid heating roll.

Key words: magnesium alloy; fluid heating; fluid-solid coupling; heat transfer model; numerical simulation
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