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Laser Measurement and Errors Compensation of Position Accuracy
for Parallel Axis on Hybrid NC Machine Tools

Zhang Lixin Huang Yumei Qiao Yanlong

(Xi’ an University of Technology)
Abstract

Based on the detailed studying on the principles and methods of laser interferometry for setting
accuracy of parallel axis on hybrid NC machine tools, the setting accuracy and resetting accuracy of
parallel axis in Z direction has been inspected by interferometry and the characteristic curve of mean
position deviation for parallel axis was plotted, by which the mathematical model of positional error for
parallel axis in linear displacement was derived. The positional errors compensation model and
increment compensation curve of parallel axis have been obtained by making use of least squares
fitting. The position of parallel apparatus moving platform and length of the drive rods have been
solved. The setting accuracy of parallel axis on hybrid NC machine tools was compensated. The
methods of laser interferometry of setting accuracy and model building of error compensation for

parallel axis were proposed.

Key words Hybrid NC machine tools, Parallel axis, Accuracy, Laser measurement, Errors
compensation
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Measurement of position accuracy for Z axis
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Fig.2 Measurement principles of position accuracy
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Tab.1 Test data and accuracy table pm
" H b7 S8
B0 1 2 3 6

A= 0.000 33.747 67.247 166. 499
PLRATRE 7 1) v A v 0 v A

1 —4.400 -0.500 -6.371 —-2.471 -9.905 -8.505
(R X, 2 —4.000 -2.300 -5.671 -5.271 -9.505 -9.405

3 —4.300 -3.600 -5.771 -5.071 -9.205 -8.605

4
B [ 167 A 2 —4.233 -2.133 -5.938 —4.271 -9.538 -8.838
FRUEATRE BE S, 0.208 1.557 0.379 1.562 0.351 0.493
FH Y28, —4.650 ~5.247 -6.695 -7.395 —10.241 -9.825
T A2, -3.817 0.980 -5.180 -1.147 -8.836 -7.852
S ZEH B; 2.100 1.667 0.700
XU A R, 6.227 6.248 2.389
X e] H4 57 Al 22 -3.183 —-5.104 -9.188

B ERL( v ) ) ERL(A) S [i] % fof

Z W m 2B 6.233
ZWEERER 3.402 6.417 9.442
Z e PR A 21.762 24.642 26.559
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Fig.3 Curves of mean deviation for parallel axis
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Fig.4 Curves of increment compensation for Z axis
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Fig.5 Coordinates of parallel mechanism
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Fig.6 Curves of position accuracy for parallel axis
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