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Inverse estimation of contact heat transfer coefficient between
6061 aluminum alloy and H13 die steel

LIU Zhi-wen"?, LI Luo-xing®, Y1 Jie?>, WAGNG Guan’

(1. School of Mechanical Engineering, University of South China, Hengyang 421001, China;
2. State Key Laboratory of Advanced Design and Manufacture for Vehicle Body,
Hunan University, Changsha 410082, China)

Abstract: A model of inverse heat conduction for solid interfaces was established by using FORTRAN language. The
transient heat transfer behavior between 6061 aluminum alloy and H13 steel was equivalently investigated by a self-made
device with thermocouple. The influences of initial temperature, contact pressure, surface roughness and heat flux
direction on the contact heat transfer coefficient were systematically studied. The results show that the contact heat
transfer coefficient increases rapidly to a certain value in a very short time (5 s), from which a much slower increase
occurs. When the average contact temperature increases from 111.5 to 211.5 “C, the contact heat transfer coefficient
increases rapidly. But with the average contact temperature further increasing, the increase rate of contact heat transfer
coefficient decreases. With the increase of surface roughness, the contact heat transfer coefficient decreases gradually, the
most significant effect is in the range of 1.66—2.05 pm. The contact heat transfer coefficient increases gradually with the
increase of contact pressure, but the sensitivity gradually decreases. The contact heat transfer coefficient for the heat flux
direction from aluminum alloy to H13 steel is obviously larger than that from H13 steel to aluminum alloy.
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Foundation item: Project(U1664252) supported by the National Natural Science Foundation of China; Project
(2016YFBO0101704) supported by the National Key Research and Development Program of China;
Project(31665004) supported by the Open Fund of State Key Laboratory of Advanced Design and
Manufacture for Vehicle Body of Hunan University, China; Project(2017KJ292) supported by
Science and Technology Program of Hengyang, China.

Received date: 2018-04-08; Accepted date: 2018-09-21

Corresponding author: LI Luo-xing; Tel: +86-731-88821571; E-mail: lIxly2000@163.com

(%8 FHL)



