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Process Design for Improving Tool Life in Hot

Forging Process

H. C. Lee, B. M. Kim and K. H. Kim

Abstract

This paper explains the process design for improving tool life in the conventional hot forging process.
The thermal load and the thermal softening are happened by contact between the hotter billet and the

cooler tools in hot forging process. Tool life decreases considerably due to the softening of the surface

layer of a tool was caused by a high thermal load and long contact time between the tools and the billet.

Also, tool life is to a large extent limited by wear, heat crack and plastic deformation in hot forging

process. Above all, the main factors which affect die accuracy and tool life are wear and the plastic

deformation of a tool. The newly developed techniques for predicting tool life are applied to estimate the

production quantity for a spindle component and these techniques can be applied to improve the tool life

in hot forging process.
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Table 1 Process conditions for Mechanical analysis

Material SMABC
Thermal conductivity T493N/sec
Billet
Emissivity 0.3
Hecat capacity 3.602N/mm ¢
Material STD6!
Thermal conductivity 28.6N/sec T
- Emissivity 0.3
Tools
Heat capacity 357EN/mm ¢
Surface treatment Ion nitride
Friction factor(m) 0.3
Heat transfer coefficient 11.3N/secmm €
Forging Convection cocfficient 0.02N/secmm €
conditions . 3
Initial billet temp. 1240 ¢
Initial dic temp. 250°C
Forging velocity 250mm/sec
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Table 2 Estimation of tools life for conventional hot forging process considering plastic deformation

Tool Die Punch

Measurement point Point 1 Point 2 Point 3
Equal temperature(T) 575 556 649
Effective stress (kg/mm?) 134.2 141.1 102.4
Tempering parameter (M) 18.2 18.2 19.2
Life time (hr) 14.13 44.75 6.37
Product quantity (ea) 5650 17900 2548

Table 3 Estimation of tools life for conventional hot forging process considering abrasive wear

Tool Die Punch
Measurement point Point 1 Point 2 Point 3
Wear depth (mm) 0.4100 0.6988 1.6075

Product quantity (ea) 7071 4149 1803
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12 Estimated results of tools lif

Table 4 Estimation of tools life for redesigned hot forging process considering plastic deformation

Tool Die Punch
Measurement point Point 1 Point 2 Point 3
Equal temperature(C) 560 540 635
Effective stress (kg/mm’) 1322 138.1 100.2
Tempering parameter (M) 18.4 18.2 19.4
Life time (hr) 44.52 61.14 17.26
Product quantity (ea) 17809 24457 6903

Table 5 Estimation of tools life for redesigned hot forging process considering abrasive wear

Tool Die Punch
Measurement point Point 1 Point 2 Point 3
Wear depth (mm) 0.1988 0.3022 0.6652

Product quantity (ea) 14585 9595 4358
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