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A Study on Derivation of Contact Heat Transfer Coefficient Between Die
and Aluminum Billet in High Temperature Compression Process
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Abstract

In hot forging analysis, the interfacial heat transfer coefficient (IHTC) is a very important factor defining the heat flow

between the die and the material. In particular, in the hot forging analysis of aluminum 6xxx series alloy, which are used in

automobile parts, differences in load and microstructure occur due to changes in surface temperature according to the IHTC.

This IHTC is not a constant value but changes depends on pressure. This study derived the IHTC under low load using

aluminum 6082 alloy. An experiment was performed by fabricating a compression die, and a heat transfer analysis was

performed based on the experimental data. The heat transfer analysis used DEFORM-2D, a commercial finite element

analysis program. To derive the IHTC, heat transfer analysis was performed for the IHTC in the range of 10 to 50 kW/m=C
at intervals of 10kW/m?°C. The heat transfer analysis results according to the IHTC and the actual experimental values were

compared to derive the IHTC of the aluminum 6082 alloy under low load.

Keywords : Automobile parts, Al 6082, Hot forming, Heat transfer coefficient, DEFORM-2D
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Table 1 Chemical composition of Al6082(wt%b)
Al Si Fe Cu | Mn | Mg Ti Cr

Bal. | 0.91 | 0.14 | 0.29 | 0.38 | .077 | 0.02 | 0.18
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measured during compression test
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Fig. 6 Thermal properties data of Al6082: (a) Thermal
conductivity, (b) Heat capacity

0.03

0.02

0.01 1

Heat transfer coefficient (kW/m?.°C)

0.00

0 200 400 600
Temperature (°C)

Fig. 7 Convective heat transfer coefficient of Al6082[2]
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Table 2 Specific heat capacity and thermal conductivity
according to the temperature of the die steel[11]

Thermal
conductivity
(wW/m - C)
19.79
21.95
24.5
27.03

Specific heat
capacity
(Jkg - C)
461.05
541.4
635.9
730.4

Temperature
(€)
30
200

400
600
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Fig. 10 Heat transfer analysis and comparison of test
results of Al6082 billet
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Fig. 11 Heat transfer analysis of Die steel and
comparison of experimental results
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