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Abstract

Five-axis machine tools can improve manufacturing precision, efficiency, and
process significantly thus minimize production time, expand application of new
processing techniques, reduce fixture spending, and increase productivity
considerably. However with a conventional five-shaft design, a five-axis
machine tool can accumulate undesirable errors during its multi-axis operation,
while its capability in precision-control is of greater importance and complexity
than that of a three-axis machine tool. The development in precision control to
achieve greater dynamic accuracy w1th1n five-axis machine tools is therefore
one of many 1mportant 1mprovements that can be addressed to further enhance
performance. It is of prlmary 1mportance and urgency to improve the accuracy
and quality of the machrne tools in order to meet or exceed the performance set
by those forelgn bu11t machrne tools: Precrslon is" always ‘the number one
objective for any machlne tools, followed by speed, performance features and
SO on. B %

The five- axrs machlne tool cons1sts of three translatlonal and two rotational
axes. The average d1str1butron in speed to all ﬁve axes is not easrly achieved
with the addition of two rotatronal axes. To 1mprove ‘the precision of five-axis
machine tools approprlate error compensatlon in speed between different axes
is thus necessary ~This paper presents a methodology in. quantlfymg system
dynamic error and measuring_ axes’ _ precision to 1mprove the accuracy of a
five-axis machine tool performance Data from two rotatronal axes measuring
system and Double Ball Bar (DBB) 1nstrumentat10n along with the measured
axes’ momentum path are fed into a- five-axis CNC system. The differential in
precision from dynamic and’ geornetrlc err_ors_of measurement line is obtained
and compensated through an error analysis processed within a machine
controller. The resulting signal for correction of the operation is sent from the
controller to a position feedback encoder to obtain a more accurate
displacement. This methodology and process can significantly improve the
precision five-axis machines.

Keyword: CNC five-axis machine tools, geometric error, linear axes, rotary

axis, DBB. Probe-Ball
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3. MM AT ERL B —> BF HL
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A
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6. X EES5290C #% 4

A.i£32 ==> Calibrate Angular Optics

C.Reset Potition #{E 5L

26



Do ZEHF e AR T % &4 e Al
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41 DBB(Double Ball Bar)E &% &
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Test methods Tool path
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This research 156.84
Actual machining time 147

B 5-4 Machining time[15]
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