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A study on interface heat transfer coefficient in hot forging of
Al6061 by experiments and FE analysis.

J. W.Kwon, Y. S. Lee, Y. N. Kwon, J. H. Lee

Abstract

The temperature difference between die and workpiece has frequently caused various surface defects. The non-
homogeneous temperature distribution of forged part should be analyzed to prevent the generation of various defects
related with the temperature. The surface temperatures were mainly affected by the coefficient of thermal contact
conductance. The precise coefficient is necessary to predict accurately the temperature changes of die and workpiece. The
experiment is preformed to measure the temperature distribution of die and workpiece in closed die upsetting. And then,
the coefficient is classified into function of pressure and confirmed by the comparison between experiments and FR
analyses using the other model. The FE analysis to predict the temperature distribution is performed by commercial

software DEFORM-3D™,

However, it might be impossible to measure directly the temperature distribution of forged part.

Therefore, the comparisons between measured temperature and predicted values are performed with the hardness of

Al6061-forged part.
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Fig. 1 The values of constant and pressure-dependent
IHTC
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Fig. 3 The upsetting die set with furnace
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Fig. 4 Measurements of the hardness in the forged
part
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Fig. 5 Hardness variations with respect to temperature
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Fig. 6 Temperature distributions of forged part
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Fig. 7 Temperature variations in horizontal direction of
the forged part
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Fig. 8 Comparison of predicted and determined
hardness
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