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Analysis of AA6061 Wheel Forging Processes by the

Thermo-Viscoplastic Finite Element Method

Young-Hoon Kim and Beong-Bok Hwang
Department of Industrial Automation, Inha University

Abstract

In this study, the finite element analysis of AA6061 wheel forging processes over hot
working range is performed and a thermo~viscoplasticity theory applicable to hot forging is
applied for simulation. Aluminum alloy has frequently been utilized to manufacture automobile
and aircraft parts due to its various advantages such as lightness, good forgeability, and wear
resistance. Several forging conditions are applied to the simulation, such as die speeds, rib
thicknesses, and depth of die cavity. The effectiveness of the simulation results is
summarized in terms of metal flow, strain distributions, temperature distributions, forging
load, which are essential to overall process design.
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Fig. 1 Finite Element Meshes for Workpiece and Tools
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Fig. 2 Wheel Geometry after Forging
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Table 1 Thermal Properties and Heat Transfer Coefficients

6061 Punch & Die(H13)
Conductivity (N/sec - K) 240 28.4
Density*Heat Capacity (N/mm® - K) 28 3676
Heat Transfer Coef. to the Environment (N/sec * mm - K) 0.007
Heat Transfer Coef. of the Lubricant (N/sec * mm - K) 35.02
Radiation Coef.*Boltzman Constant (N/sec - mm - K% 85x 10"

Table 2 Process Conditions

Condition Value
Friction Factor 02
Fraction of Plastic Work Turned into Heat 0.95
Initial Billet Temperature 450°C
Initial Punch and Die Temperature 200C
Environment Temperature 21¢c
Forging Speed 0.2m/s 0.1m/s
Rib thickness 7mm 8.5mm
Depth of Die Cavity 60mm 90mm
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Fig. 4 Effective Strain Distributions, 0.1m/s
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Fig. 6 Temperature Distributions, 0.1m/s
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Fig. 7 Stroke-Load Curves
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