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On -line measurement and evaluation of spindle error motion in ultra precision machine tool
SUN Zhiji®® AN Chenhui” YANG Xu®™® ZHANG Qinghua® WANG Jian® BI Guo®

( MChengdu Fine Optic Engineering Research Center Chengdu 610041 CHN;

( @Department of Mechanical and Electrical Engineering Xiamen University Xiamen 361005 CHN;)

Abstract:

In order to realize the on — line measurement and analysis of spindle error motion in ultra precision ma—
chine a nano — class testing and evaluation system is established and its measurement instruments in—
terference control data processing evaluation methods and etc. are investigated. Firstly a five — chan—
nel module consisted of five capacitance sensors is established on an ultra precision cutting machine. All
the five channels of the displacement sensors are sampled via a high speed data acquisition system simul-
taneously. Secondly the separation of interference signals from displacement sensors has been carried
out. Finally the displacement signals are transformed into radial error and axial error and are separa—
ted as synchronous and asynchronous error. Experimental results indicate that the synchronous error and
the asynchronous error in radial direction are 405 nm and 66 nm respectively and the synchronous error
and the asynchronous error in axial direction are 59 nm and 54 nm respectively. It can meet the system
it is of great impor—

demands of nano —class on - line measurement of ultra precision spindle. Thus

tance for the optical work piece’s surface error tracing and the spindle” s performance analyzing.
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Structure improvement of boring tool system of combined machine tool based
on the theory of TRIZ
WU Guijun GUO Xiuli
( School of Mechanical Engineering Anyang Institute of Technology Anyang 455000 CHN)

Abstract: According to the use end power head boring cutter system of boring modular machine tool and using TRIZ
theory the technical contradictions of boring tool system structure is studied. Ameliorative parameters and
depraved parameters have been analyzed. According to the contradiction matrix and segmentation principle
the boring cutter and the cutter rod split design improvement measure is adopted. The obvious vibration
phenomenon appears in the use process. And the analysis model of substance — field has been established.
Using second type of standard solution holding portion of cutter clamping rod has been made into taper.
Three — dimensional model of the cutter arbor has been established using SolidWorks. And FEM analysis
is carried out using Simulation plug —in components. The cutter bar force deformation which meets the re—
quirements has been calculated. The vibration phenomenon disappears completely in the use.

Keywords: TRIZ; modular machine tool; finite element analysis; Simulation
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