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Fatigue Life Analyses and Improvement of Structural Design
of a Heating Drum for the Medium Density Fiberboard

Boo-Youn Leet

Abstract : Stress and fatigue life analyses are performed to enhance a fatigue life of a
heating drum of the roller press for medium density fiberboard. The finite element
method employing the submodel is used to analyze stress concentration in the journal of
the heating drum. The fatigue life is evaluated by the stress-life theory. Two modified
designs of the journal are suggested and evaluated to reduce the maximum stress and

to increase the fatigue life. Their structural reliabilities are verified in terms of the
yvield strength and the design life.

Key words : Medium density fiberboard(MDF)(F4% 4A#%), Fatigue life(HEF9),
Heating drum(7F€E3), Stress concentration(LEH=)
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Fig. 1 A heating drum(Unit: mm)
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Fig. 4 Finite element mesh of the global model

Fig. 5 Region of the submodel
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Fig. 6 Finite element mesh of the submodel
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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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Fig. 9 Detail view of the location A of the
modified design case 1
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Fig. 10 Distribution of von Mises stress of the
submodel of the modified design case 1 under
belt tracking condition
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Fig. 12 Distribution of von Mises stress of the
submodel of the modified design case 2 under
belt tracking condition
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