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Application of workpiece clamping mode in milling deformation
control of thin wall parts

Qingquan Xue
The Eighth Research Institute of China Shipbuilding Corporation, Nanjing, Jiangsu, 211106, China

Abstract

the structural characteristics of thin-walled parts are weak rigidity and sensitive to external forces. Obvious elastic deformation and
residual deformation often occur in the milling stage, which will significantly reduce the machining accuracy and surface quality
of parts. As the key link connecting the machine tool workpiece tool system in milling machine processing, clamping mode has
a decisive impact on the stress state, deformation mode and residual stress release process of thin-walled parts. Focusing on the
deformation mechanism of thin-walled parts in milling process, this paper systematically analyzes the influence of different clamping
methods on the deformation behavior of parts under typical working conditions such as plane milling, sidewall milling and cavity
milling, and focuses on the applicable characteristics and engineering effects of rigid clamping, elastic/flexible clamping, vacuum
adsorption clamping and combined clamping in milling machine processing. Based on the comprehensive analysis of the clamping
force distribution, constraint degrees of freedom and their collaborative relationship with milling parameters, the milling clamping
optimization strategy for thin-walled parts with different structures is proposed, which provides a technical reference for improving
the milling accuracy and process stability of thin-walled parts.
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