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Tab.1 Identification results ( well-distributed points, noise 10 % )
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iR 18 000 9000 21 000 11 000 10 500 21 000 9500
5 30 {1 18 033 9086 20 562 10 942 11 000 20 981 9788
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25 k33/(N'mm_l) k34/(N'mm_l) k_M/(N'mm_l) f1/Hz f,/Hz f3/Hz
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51 30 {8 9025 10 185 18 047 53.6 62.4 158.5
R/ % 0.27 7.21 0.26 0.19 -0.95 0.76
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Fig.5 Transfer function curves ( well-distributed points, noise 10% )
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Tab.2 Identification results ( non-uniform points in logarithmic form, noise 10 % )

S8 k“/(N~mm_l) klz/(N'mm_l) k”/(N~mm_l) kl4/(N~mm_]) kzz/(N~mm_l) k23/(N'mm_l) k24/(N-mm_l)
WERE 18 000 9 000 21 000 11 000 10 500 21 000 9500
T (i 18 780 9513 20 630 10961 9504 19 985 10 790
R/ % 4.33 5.70 -1.76 -0.35 -9.48 -4.83 13.57
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WERAE 9 000 9 500 18 000 53.5 63.0 157.3
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RE/% 0.21 -1.73 3.15 -0.13 0.36 0. 44
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Tab.3 Identification results of uncoupling contact ( well-distributed points, noise 10 % )

R kl/(N-mm’]) kz/(N-mm") k3/(N-mn1") k4/(N-mm’1) k5/(N-mm’]) kﬁ/(N~n1n1") k7/(N-n1m")
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RE/ % -7.58 2.43 0.54 0.19 0.43 0. 14
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Fig.7 Transfer function curves of uncoupling contact ( well-distributed points, noise 10% )
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Modeling and Parameter Identification of Linear Guideway in NC Machine Tool

Yang Yong' Zhang Weimin®  Chen Xiguang'
(1. College of Mechanical Engineering , Tongji University, Shanghai 201804, China
2. Sino-German College, Tongji University, Shanghat 200092, China)

Abstract; Based on theoretical modeling, dynamic test and multi-objective optimization technique, a
parameter identification method of generalized joints was proposed. The method first considered the
double coupling characteristics between joints and machine tool parts, and then constructed the
generalized equivalent joint model of linear guideway. By structure condensation technique, more
accuracy and higher efficiency of computation were achieved. Finally, the whole structure dynamic model
in impedance form under constraint condition was derived. This model combines the theoretical modeling,
dynamic test and multi-objective optimization problem to identify the joints parameters based on transfer
function and impedance information acquisition. The verification examples show that this identification
method is effective, the errors of modal frequency and frequency response function are very small, and
the identification accuracy is high.

Key words; CNC Linear guideway Contact pair Mathematical model Parameter identification



