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Contact Heat Transfer Coefficient for Finite Element Analysis in
Warm Forging Processes
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Abstract

Heat transfer coefficients have great influence on finite element analysis results in elevated temperature forging
processes. Experimentally calculated contact heat transfer coefficient is not suitable for one-time finite element analysis
because analyzed temperature will be appeared to be too low. To get contact heat transfer coefficient for one-time finite
element analysis, tool temperature in operation was measured with thermocouple and repeated finite element analysis was
performed with experimentally calculated contact and cooling heat transfer coefficient. Surface temperature of active tool
was obtained comparing measurement and analysis results. Contact heat transfer coefficient for one-time finite element
analysis was achieved analyzing surface temperature between repeated finite element analysis and one-time finite element
analysis results.

Key Words : Contact Heat Transfer Coefficient, Cooling Heat Transfer Coefficient, Lubricant Cooling, Warm Forging,
Finite Element Analysis
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Fig. 2 Temperature change at point (a), (b), (c) by
lubricant cooling test
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Table 1 Material properties of STD61

Air cooling Thermal |Specific heat| Lubricant
convection [conductivity| capacity temperature
coefficient | [N/s-C) [N/mm?* C] [c]
[N/mm-s: C]

0.002 28.6 3.54 25

(1) He : Cooling heat transfer coefficient
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Fig. 4 Cooling heat transfer coefficient in different
surface temperature of the tool
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Fig. 6 Temperature measurement of active tool in

operation with thermocouple

Fig. 7 Temperature tracing point of the tool and
lateral extrusion deformation process of

material
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Fig. 8 Ram movement and timing analysis for finite
element analysis

Table 2 Timing analysis of forging operation

Cycle | Forging | Dwelling | Cooling
spm time time time time
(to) (t2) (t:) (tiHtat to)
38 1.579 0.470 0.256 2.432
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Fig. 9 Contact heat transfer coefficient according to
contact pressure change
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Fig.10 Temperature comparison between finite

element analysis and measurement
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