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Calculation of rolling force distribution of
thin gauge roll casting
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Abstract: As regarding the nomrlinearity of thin rolkcasting materials, geometry and friction. The mechanics be-
heavior was taken as thermo-elastoplastic contact problem between the roller and slab. By using Element-Free Galer-
kin-Finite Element( EFG-FE) coupling method, computation model was established to overcome the inconvenience of
applying remesh method, for the slab is deformed greatly which leads to the mesh distortion with the the traditional
finite element simulation. The rolling force distribution was analyzed to obtain its character which reaches the maxi-
mum value in the centre of the rolling zone, while at the entrance and exit, the stress fades away. The results show

that the calculated results by the coupling model are close to the measured ones.
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Fig. 1 Sketch of roller structure

(a) —Real object roller; (b) —Cross section of roller

R FLEMEFEATHSH

Table 1 Calculated parameter of roller and workpiece

Elasti
Part M aterial Size/ mm astic Density/ (kg * m™3) Poissions ratio
modulus/ GPa
Roller Gun steel Diameter 1 600 210 7 800 0.3
P lumi idth 1
Workpiece ure aluminum Wicth. 190, 1. 64 2770 0.3

of industry thickness 6
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Fig. 5 Experiment measurement system of rolling force
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Fig. 7 Distribution curves of rolling-force in different directions
(a) —Rolling direction; (b) —Width direction
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