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Abstract: T he finite element method (FEM) is used for simulation of piercing process of the tube in
Mannesmann mill. T he numerical model is described and takes into consideration for exam ple thermal
phenomena present in metal during forming. T he simulation results visualize dy namic distributions of
equivalent strains, equivalent strain rates and temperature, especially inside the workpiece. On the
basis of the basic parameters, the phenomenon in the piercing process is analyzed. T he model was ver
ified by comparing the values of calculated force parameters of the piercing process and those measured
in laboratory conditions.
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Fig. 1 Ichnography of the model
1 s
Table 1 Parameters of the Mannesmann mill
Parameter Value 7.5s ,
Roll radius 300 mm ,
Roll distance 95.5mm
Roll speed 1411/ min 3 ,
Plug radian ¥
Plug diam eter 70mm
Billet radius 55mm ,
Feeding angle 7
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Fig.2 Process of deformations and piercing
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Fig. 3 Strain distribution in the workpiece determined for t="7s

(a) external surface of workpiece; (b) internal surface of workpiece
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Fig.4 Cross section of workpiece
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Fig. 5 Strain rate distribution on the workpiece, calculated
for t=7,5s (a)strain rate distribution on the
workpiece external surface; (b)strain rate
distribution on the workpiece internal surface
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Fig.6 Temperature distribution on the workpiece,
calculated for t=7.5s (a) temperature distribution on
the workpiece external surface; (b) temperature
distribution on the workpiece internal surface
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Fig. 7 Comparison of force parameters of

cal culated and measured
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Fig.5 Distribution of equivalent stress of thin slab in the mould
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