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A Study of Interface Heat Transfer Coefficient Between
Die and Workpiece for Hot Forging
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Abstract
The temperature difference between die and workpiece has been frequently caused to various surface defects. The

distribution and change for the temperature of forged part should be analyzed to prevent the generation of various defects
related with the temperature. The surface temperature changes were affected with the interface heat transfer coefficient.

Therefore, the coefficient is necessary to predict the temperature changes of die and workpiece. In this study, the

experimental and FE analysis were performed to evaluate the coefficient with a function of pressure, temperature,

material, and etc. The closed die upsetting was used to measure the coefficient on pressure over the flow stress. AISI1045,

Al6061, and Cu-OFHC were used to analyze the effect of material. The coefficient was increased with step-up of pressure
between die and workpiece. And, Al6061 was larger than that of the AISI1045 and Cu-OFHC up to the five times.
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Fig. 1 Schematic diagram of temperature distribution
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Fig. 2 The upsetting die sets with furnace
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(b) Die
Fig. 3 Schematic representations of bottom die, work-
piece and thermocouple positions
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Fig. 4 Measured values of temperatures at various
heat transfer conditions
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Fig. 5 Change of IHTC with pressure(Al6061)
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Table 1 Functional values about IHTC and pressure
in sealed upsetting of material

y= aZb Al6061 Cu-OFHC AISI1045
a 5.64911 3.8519 1.90655
b 0.64947 0.33304 0.29108

(% y = P/ o ; Forming Pressure)
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Fig. 9 Comparison of estimated temperatures accord-
ing to the various IHTC values
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