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Study on Heat Transfer Characteristic in Hot Press Forming
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Abstract
The heat transfer characteristics between die and sheet and die and coolant are important parameters in hot press
forming process. The determination of the quenching time that guarantees full martensitic transformation requires proper
understanding of these heat transfer characteristics. The contact area changes drastically during the quenching process due
to volume changes of both die and sheet by temperature drop as well as phase transformation. Several types of modeling
techniques are tested in order to select the most suitable. The effect of quenching time as well as die heat conductivity on
martensitic transformation is investigated and predictions are compared to experimental results.
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Table 1 Tensil properties before and after hot press
forming

YS(MPa) | TS(MPa) El(%)

As received ~400 ~600 ~26

As formed ~1,280 ~1,530 ~8
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Fig. 1 The hexahedron mesh used for FE analysis
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Table 2 Simulation procedure of hot press forming

Operation Comment
Heat Transfer t=0~11sec,
1 from Furnace to Tturnace=910°C,
Press Tenvironment=20°C
2 Press Forming t=11~11.7sec
3 Quenching t=11.7~17.7sec,
Towater=20°C

Table 3 Types of the object for FE analysis

Object Type
Sheet : Rigid
Die : Rigid
Sheet : Deformable
Die : Rigid
Sheet : Deformable
Die : Deformable

Type-1

Type-2

Type-3

Table 4 Coefficient of heat transfer

Pressure Coefficient of heat transfer
5[MPa] 1.5[N/sec/mm/C]

10 2.0

15 3.0

20 4.0

25 4.25
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Fig. 2 Contact and temperature distribution after
forming process
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