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Abstract ; The aim of this paper is to analyze the working condition of the multi-type stone sawing
milling center, study the structure design and optimization method of a welded beam,and improve
the dynamic and static characteristics of key component beams. Therefore ,a kind of welding cross-
beam structure design and optimization method are studied,through each floor crossbeam welding
in the process of working as an independent unit,establish the mathematical model, and use contin-
uum ICM topology optimization method,to optimize the structure of the crossbeam floor and plan
the distribution of floor. Applying this method to improve design of special shape stone and milling
machining center crossbeam, and meeting the machining accuracy, its overall quality reduce
24.18% ,and reduce production costs by about 6. 91% . This ICM topology optimization method
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reduces the size of optimization and the number of constraints, improves the computational effi-

ciency,and breaks the simplification of traditional empirical design,which provides a new idea for

the light quantitative design of manufacturing structure in the future.

Key words : heterotypic stone processing center ; welding crossbeam floor; ICM topology optimiza-

tion ;dynamic and statics analysis
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Table 1 The comparison results of the crossbeam rib
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Fig. 5 The crossbeam internal layout
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Table 2 The finite element layout
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Table 3 The comparison results of static analysis and modal analysis of the crossbeam optimization
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Fig.9 The six stages vibration mode plot of optimized crossbeam
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