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Fig.1 Milling machine integral structure
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Fig.2 Finite element model of crossheam
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Fig.3 The Y direction equivalent displacement
distribution of crossheam under different

mesh precision
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Tab.1 The first five natural frequencies and
modal shapes of crossbeam
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Fig.4 Finite element model for

topology optimization
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Fig.5 Node pseudo-density distribution
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Fig.6 The objective function MCOMP curve
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Fig.8 crossbeam structure after optimization
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Fig.9 The relationships between Y direction

displacement of guide rail mounting surface

and vaulted height
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Fig. 10 The relationships between the first three
natural frequencies and vaulted height
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Finite Element Analysis and Optimization Research on Crossbeam of
3ZX Plain Milling Machine

LEI Shao-min', TANG Hua-ping', ZHU Wei-nan’

(1. School of Mechanical and Electrical Engineering, Central South University, Changsha 410083, China;
2. School of Mechanical Engineering, Nantong University, Nantong 226019, China)

Abstract ; Through the static and modal analysis of milling crossbeam structure by using ANSYS, the analysis
results reveal that not only Y direction displacement of guide rail mounting surface is large, but the first natural
frequency is low, so the crossbeam and the layout of ribbed plates should be improved. The reasonable layout
is established by using of topological optimization method under multi-load conditions. We get that when the
crossbeam vaulted height is about 150mm, crossbeam guide rail mounting surface deformation is lesser, with
static stiffness increasing about 62% , and either low order natural frequency is higher than the machine work-
ing frequency to avoid the process of resonance production by adjusting the local parameter of crossbeam and
comparing the analysis results. The optimization results can provide reliable basis for rational structure design
and improvement of crossbeam.

Key words; crossbeam ; finite element; topological optimization; stiffness



