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Numerical Simulation of Heat transfer Characteristics in a
High Temperature Heating Device for Experiment
Jiang Qi Yu Nanyang
(' School of Mechanical Engineering, Southwest Jiaotong University, Chengdu, 610031 )

[ Abstract]  The research object is the high temperature heating device used in the dynamic mechanical properties of materials
under certain high temperature conditions in this paper. The device was designed according to the small-sized press-in material
testing machine developed by our laboratory. Taking the time required for the increase of internal energy of the sample as a
measure, the effect of cavity geometry on the heating efficiency of the sample is discussed when the total input power is constant
based on numerical simulation. The results show that as the heat transfer process proceeds, the proportion of convective heat loss in
the cavity gradually decreases, and the proportion of radiant heat loss gradually increases and eventually dominates; When
designing and optimizing the cavity structure of the heating device, appropriately increasing the opening ratio is beneficial to speed
up the heating rate of the sample; Appropriate increase of the aspect ratio or changing the shape of the cavity when the opening
ratio is constant is also beneficial to improve the heating efficiency of the sample.
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Fig.1 The schematic diagram of the sectional view of the

heating device
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Table 2 Comparison of the surface temperature by simulation with that of 11 refs
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Fig.4 The variation of temperature
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Fig.5 The variation of heat flux
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Table 3 The specifications of cavities
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