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Abstract
Roll profile design in shape rolling with a complex-shaped part depends on the designer's experience,
which is general, is acquired through costly trial-and-error process. As a prerequisite for developing a
scientific approach to roll profile design, we present a finite element model to simulate 3-D deformation

of complex-shaped parts occuring in multi-pass sequence. Demonstrated is the process model's capability
to deal with rolling of a complex-shaped part.
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Table 1. Process geometry and process conditions used in simulation of multi-pass rolling of

a rim of the truck wheel.
Unit in mm
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Asy
Pass No. 1 2 3 4
Roll Speed [rpm] 80 80 80 30
Roll Diameter[mm] 600 600 600 600
Temperature [*C] 1150 1120 1090 1060
Interface friction [1] 0.40
Low carbon steel (C=0.15Wt%)
Material ) _ . .
Flow stress expression o= o(e, €, T) was derived by Shida[20]
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Table 2. Process geometry and process conditions used in simulation of multi-pass rolling of

an angle.

Unit in mm

Pass No. 1 2 3 4 5 6
Roll Speed [rmp] 80 80 20 80 80 80
Roll Diameter [mm] R75 875 875 875 875 875
Temperature [°C} 1080 1060 1040 1020 1000 980
Interface friction [u] 0.40
Low carbon steel (C=0.15Wt2%)
Material ) - . )
Flow stress expression o= o(¢g, €, T) was derived by Shida[20]
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Fig. 1 Structure of the steady state process model.
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Fig. 3. Effective strain distributions in the workpiece. It was assumed that the

effective strain is zero before entering each pass. (multi-pass rolling of a rim of the
truck wheel)
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Fig. 4. Inlet and outlet cross-sectional shapes at each pass. (multi-pass rolling of an
angle)
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Fig. 5. Effective strain distributions in the workpiece. It was assumed that the
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effective strain is zero before entering each pass. (multi-pass rolling of an angle)
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