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A study of interface heat transfer coefficient between
die and workpiece for hot forging.

J. W. Kwon, Y. S. Lee, Y. N. Kwon, J. H. Lee and W. B. Bae

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 sealed die upsetting was used to measure the coefficient on pressure over the flow stress. AISI1045,

Al6XXX, and Pure-Cupper were used to analyze effects according to the material. The coefficient was increased with
step-up of pressure between die and workpiece. And, AI6XXX was larger than the AISI1045 and Pure-Cupper up to the

five times.

Key Words : Interface heat transfer coefficient(IHTC), Thermal conductivity, Pressure, Deform, Deformation.
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Fig. 1 Schematic diagram of temperature distribution
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Table 1 Thermocouple location in the bottom die

No. Location
oDie center
1 Ch
»Thickness distance of Imm below the surface
2 Ch sRadial distance of 4.5mm from the die center
eThickness distance of 1mm below the surface
3Ch eRadial distance of 9mm from the die center
oThickness distance of 1mm below the surface
4Ch #Radial distance of 4.5mm from the die center
eThickness distance of 3mm below the surface
5 Chr eRadial distance of 9mm from the die center
sThickness distance of 3mm below the surface
sWorkpiece center
6 Ch
eDistance of 12mm below the center T.C
sWorkpiece center
7Ch
oCenter of workpiece
eWorkpiece center
8 Ch _
eDistance of 12mm upper the center T.C
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Fig. 3 Schematic representations of bottom die,
workpiece and thermocouple positions
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Fig. 5 Variation temperature of IHTC with pressure
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Fig. 6 Variation material of IHTC with pressure

Table 2 Functional values about IHTC and pressure
in sealed upsetting of material

h=aP’ Al6061 Pure Cu S45C
a 0.18122 0.8508 0.21919
B 0.69036 0.25881 0.30981
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Fig. 7 Variation conversion factor of mechanical
energy and heat energy
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Measurements of the Cylinder
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Fig. 8 FE simulation result of variation IHTC
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