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Abstract: To optimize the geometric accuracy and improve the forward design level of the five-axis horizontal
machining center, a precision allocation method based on a genetic algorithm is proposed. A precision
five-axis horizontal machining center produced by a company is selected as the research object. Firstly,
its structure and error elements are analyzed, and the geometric error model is established by using the
theory of multi-body system and the principle of homogeneous coordinate transformation. Secondly,
the sensitivity of 37 errors in the error model is analyzed at different positions in the machining space,
and the maximum sensitivity of a single error at each position is selected as the global sensitivity.
Finally, based on the error model and sensitivity calculation results, Isight and Matlab software are
combined to minimize the total cost and maximize the sum of the product of global sensitivity and
error, and genetic algorithm is used for precision allocation. The results show that the machining center
with precision allocation can reduce costs by 5.89% while maintaining the original precision, providing
a theoretical basis for the process design of the five-axis machining center.

Keywords: horizontal machining center; genetic algorithm; error modeling; sensitivity analysis; error distribution
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Fig. I Precision five-axis horizontal machining center structure

R 2R R G e, MHE 2 RN L
WSO bt B FREES AL, Tl A B 2 R4
5k, — R NRG-SEGESTH, H—%K K>
SIAESTR -k > ER— I o RN
ST SRR AR AR B, K T AR SR T AN T 5 43 AR
YRR T A0 Jm B AL b5 R AR, 38 5 Ak bR AR
Pt 450 2 PR B A bR & T, AH I RIAT A5 1 e Y

I

B 2 RE B T b I
Fig. 2 Topology structure of precision five-axis horizontal machining
center
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Tab. 1 Assembly error of precision five-axis horizontal machining center
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Tab. 2 Relationship between error sources and precision parameters
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Fig. 3 Sensitivity of various errors during machine tool motion
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