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Determination of the Overall Heat Transfer Coefficient for
Non-Isothermal Finite Element Analysis
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ABSTRACT

In the temperature analysis of hot metal forming process, the heat transfer conditions between the work-
piece and the tool have important influences upon the temperature distribution. The accuracy of thermal
analysis depends on the proper description of boundary conditions including heat transfer. At the contact
surface of two materials with different temperatures, this requires the knowledge of the overall heat trans-
fer coefficient. In order to determine the overall heat transfer coefficient, a technique is developed. The
technique involves temperature measurement by using thermocouples during hot upsetting operations and
finite element computation. The overall heat transfer coefficient is determined using a non-linear optimiza-
tion technique.
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Fig. 2 Schematic of the experimental setup.
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Fig. 4 Various types of thermocouples with respect
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Table 1. Thermal properties and heat transfer coefficients
of Al 2014-T6 and H13

Coeff. K P h
N/(sec- °C) N/(mm?2-°C)| N/(sec-mm-°C)
H13 28.4 3.7 0.0033
Al2014-T6 | 168.57 2.65 0.0033

Table 2 Stress-strain rate properties of Al 2014-T6 given
with respect to the temperature

Flow swress: G = C(T)(é)mﬁ-]
temp C m
300 °C 101.60 0.084169
400 °C 53.60 0.08258
500 °C 26.87 0.081507
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Fig. 6 Finite element mesh of the die and the billet
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Fig. 7 Temperature distribution at 30% height
reduction
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Fig .10 Values of overall heat transfer coefficients

for various interface pressures.
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