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Abstract ; In order to solve the problem that the flatness measurement of the installation surface of
machine tool guides in China cannot be digitally described,
detection of the guide rail mounting surface of numerical control machines was proposed based on
the mutative scale theory, whereby the total length of the mounting surface can be measured by
splicing several short mounting surfaces with overlapping areas. The new instrument was designed
and the measurement principles were made. The theoretical model of the algorithm was established
by utilizing the geometric relationship between the reference plate, the measuring instrument and
the installation surface of the machine tool guideway. And an algorithm for reconstructing the
flatness error profile of the installation surface of the machine tool guideway was developed and
simulated. The results demonstrated that the algorithm can reconstruct the flatness error profile of
machine tool guides’ installation surface accurately.
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Fig. 1 Measurement principles of the instrument
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Fig. 2 Measurement principle of reference plate
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Fig. 3 Measurement principle of the measuring surface
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Fig. 4 Reconstruction algorithm model of the surface
profile of the base plate
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Fig. 5 Separation algorithm model
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Fig. 6 Splicing algorithm model
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Fig. 7 Curves of measurement value simulation
(a) —HEHEBCIN EEAE 0T (b) —Fop 2 i £ .
12

(a)
9l

AR R AP T E R 2 um
l

|
=)}

0 20 40 60 80 100 120 140 160 180 200
FHER A E/mm

w® e SR

_— =
[ S
T

i O T F T B 3R 22/ wm

2t V

0 200 400 600 800 1000
HFWE K FE/mm

B8 #HEmEMER
Fig. 8 Results of profile reconstruction
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