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Error analysis of complex shaped surface using simultaneous five-axis control
motion

Kato, Noriyuki
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The purpose of this research is to clarify the cause of the occurrence of
the periodic and local pattern which occurs when complicated shape parts are finished with 5 axis
machining center. In particular, what kind of error will appear with regard to the cause of
appearance of such a pattern thought that plural errors appear as integrated can be clarified by
simulation and experiment. Based on the results, we develop a technology to identify the cause of
error inherent in 5 axis machine such as geometric error, mechanism error, servo system error, and
diagnose cause of pattern appearing on complicated shape processed surface.
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Fig. 2 Effect of compensation
(0=15 ,Feed speed 1.0m/min)

Table 1 Identified deviations

oAy —0.052° || SXav —98um
Pay —0.003° || dyar | —101um
N —0.005° | dzay | —103pm
Lea 0.003° [ dyca Tum
SXwe 1 7p.m OXzs 0
Sywc 0 || dyzs 0
SZwe Tum | 8zzs 0

Table 2 Effectiveness of correction

Simulation Measurement
N N
0o Corr. ° Corr.
corr. COrY.
Eccentricity 59.6 0.3 592.2 -2.5
ex um
Eccentricity 16.0 0.5 10.84 -11.6
ey um
Roundness 64.3 11.3 62.2 11.7
pm
M di
m:n TAAHS 99 992 | 100.000 | 99.991 | 100.000
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Fig. 3 Influence of geometric deviation
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Fig. 4 Influence of errors by setting center position
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