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Shape Optimal Design to Minimize Stress Concentration in the Journal of the
Heating Drum for a Hot-Rolling Press

Boo Youn Lee”, Won Jin Kim*

ABSTRACT

The present research deals with structural analysis and optimal design of the heating drum of a hot-rolling press for
medium density fiberboard. Stress concentration in the journal of the heating drum is analyzed by the submodel
technique of the finite element method. The fatigue life under operating conditions is analyzed and evaluated by the
stress-life theory. Shape optimal design problems, to minimize the maximum stress occurring in the journal, are
formulated and shape parameters of the corner fillets of the journal are defined as the design variables. The problems are
solved by the numerical optimization method and optimal shapes are found. The optimal designs are shown to be
reliable in terms of the maximum stress and the fatigue life.
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Fig. 1 Conceptual drawing of the hot-rolling press for the
MDF '

Fig. 2 Heating drum
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Fig. 3 Loadings applied to the heating drum
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Fig. 4 Detail view of the journal of the original design
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Fig. 5 Finite element mesh of the global model
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Fig. 7 Distribution of von Mises stress of the global
model of the original design under belt tracking
condition
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Fig. 8 Distribution of von Mises stress of the submodel of
the original design under belt tracking condition
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