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Modeling of CNC machine tool line rail assembly accuracy and
its control method
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Abstract: Aiming at the linear guide assembly process, due to the preload load caused by the assembly
deformation mechanism is not clear resulting in the guide assembly straightness is difficult to predict the
problem. In this paper, based on the establishment of linear guide assembly deformation model, the ideal
and actual conditions of the guide assembly deformation is discussed. Secondly, considering the influence of
manufacturing error of the guide rail mounting surface on the guide rail assembly accuracy, it puts forward
the integrated assembly deformation and manufacturing error of the guide rail assembly straightness error
prediction model, and puts forward the control method of the guide rail assembly accuracy based on the
assembly deformation and the inverse repair manufacturing error. Finally, the experimental bench is built
and the accuracy of the theoretical model and accuracy control method is verified through experiments, and
the results show that the straightness error of the guideway assembly is reduced by 64.5%.
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Fig. 1 Schematic diagram of linear guideway assembly
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Fig.3 Assembly deformation when bolt preload is uniform
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Fig.4 Connection structure schematic and

physical drawing
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Table 1 Bolt preload measurement results

Bgis  BERA/AN | BRGSO BE/KN
1 29.5 9 27.9
2 26.5 10 29.4
3 28.0 11 28.5
4 25.5 12 26.5
5 26.0 13 26.7
6 27.5 14 28.75
7 25.5 15 26.75
8 25.25 16 27.0

(=} — [\S)

SHIERER/10°m
|

0 200 400 600 800 1000 1200 1400 1600 1800
PRI A /mm

11 SHEERTHANER

Fig. 11 Guideway assembly deformation prediction results
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