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Simulation Analysis of High Torque Headstock Lightweight Based on

Finite Element Method
JIANG Ang
( General Technology Group Machine Tool Engineering Research Institute Co., Ltd., Shenyang Branch, Shenyang 110142, China)

Abstract: As the advantage and disadvantage of dynamic and static characteristics of machine headstock have an important
influence on the overall accuracy of machine tool, taking the lateral opening headstock of NC horizontal milling and boring
machine as the research object, analyzes the dynamic and static characteristics of headstock under typical working conditions by
SolidWorks software, and applies the topology optimization module in Simulation to optimize the headstock. The analysis results
of before and after optimization show that the headstock opening is a weak area, the improved headstock mass is reduced by
3.68% , the maximum deformation is reduced from 0.059 mm to 0.051 mm. The maximum stress also increases from 18.4 MPa to
13.81 MPa, the vibration frequency of each order increases, and the amplitude of vibration improves as well, which avoids
resonance effectively.

Keywords : lateral opening headstock of NC horizontal milling and boring machine; headstock; analysis of dynamic and static

characteristics ; lightweight
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