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Heat transfer coefficients for F.E analysis
in warm forging processes

J. H. Kang, B. H. Ko, J. S. Jae, S. S. Kang

Abstract

Finite Element analysis is widely applied to elevated temperature forging processes and shows a lot of information of
plastic deformation such as strain, stress, defects, damages and temperature distributions. In highly elevated temperature
deformation processes, temperature of material and tool have significant influence on tool life, deformation conditions and
productivities. To predict temperature related properties accurately, adequate coefficients of not only contact heat transfer
between material and dies but also convection heat transfer due to coolants are required. In most F.E analysis, too higher
value of contact heat transfer coefficient is usually applied to get acceptable temperature distribution of tool. For contact
heat transfer coefficients between die and workpiece, accurate values were evaluated with different pressure and Iubricants
conditions. But convection heat transfer coefficients have not been investigated for forging lubricants. In this research,
convection heat transfer coefficients for cooling by emulsion lubricants are suggested by experiment and Inverse method.
To verify acquired convection and contact heat transfer coefficients, tool temperature was measured for the comparison

between measured tool temperature and analysis results. To increase analysis accuracy, repeated analysis scheme was
applied till temperature of the tool got to be in the steady-state conditions. Verification of heat transfer coefficients both
contact and convection heat transfer coefficients was proven with good accordance between measurement and analysis.

Key Words : Heat transfer coefficient, Lubricant cooling, Warm forging, Inverse Method, Finite Element Analysis
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(a) Cooling experiment specimen

Forced Cooling Thermocouple

(b) Cooling experiment boundary conditions

Fig.1 Cooling specimen and boundary conditions
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Fig.2 Temperature distribution of (a), (b), (c)
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Fig.6 Thermocouple attached tools for temperature
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Fig.7 Measured temperature of active tool
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Fig.8 Temperature checking point and lateral

extrusion deformation of material
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Table.3 Input variable for thermo-mechanical

analysis
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