42 12 Vol.42 No. 12

2016 12 JOURNAL OF BEIJING UNIVERSITY OF TECHNOLOGY Dec. 2016
: ' KIM Namho’
(1. 100124; 2. University of Florida Gainesville FL 32611 USA)
. N ( independent continuous mapping ICM)
2
103431 TA : 0254 -0037(2016) 12 - 1818 —04

doi: 10. 11936 /bjutxh2016080006

Topology Optimization for Continuous Structures With Internal
Force Constraints Based on the Substructure
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Abstract: The loading paths can be obtained with the topology optimization and different loading paths
are related to different internal forces. Taking the internal forces as the object or constraint the loading
paths can be obtained to meet the various demands with the topology optimization which provides new
ideas and new methods for the development of topology optimization research. To obtain the loading paths
with different internal force requirements the structures can be separated to expose the internal forces
based on substructure method. A topology optimization model was established to minimize the weight with
internal force as constraint. The internal force was explicit with the independent continuous mapping
(ICM) method and the unit load method. The internal forces were added to get the total internal force on
the controlled loading paths. The ratio of the internal forces on two loading paths reached a stable value
by iteration to obtain the loading path meeting the internal force constraint. The numerical examples show
that different loading paths can be obtained with different internal force constraints.
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Fig.1 Separation and connection of substructure
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Fig.3 Topology optimization results without internal
force constrained
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Fig.4 Topology optimization results with internal

force constrained
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