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A High Precision Perpendicularity Measurement Method and
Analysis for Internal Surfaces

ZHENG Z# wen, LIU Jing po, CHEN Shar yong
(College of Me chatronics Engineering and Automation, National University of Defense Techmology, Changsha 410073, China)

Abstract: High precision perpendicularity measurement of intemal surfaces of frame parts is one of the most difficult problems in
manufacturing. A novel method based on wave-front interferometer to measure the intemal surfaces of frame parts is introduced in this
paper, and the influencing factors in the measurement are also discussed theoretically. The experiment resuls show that the method can
achieve high perpendicularity measurement accuracy of 0. 6”. Considering the distribution of the perpendicularity errors derived, the
measurement results can be used in emor correction machining of the parts.
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Fig. 1 Tested object and testing method
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Fig.2 The layout of perpendicularity & parallelism measurement
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Tab. 1

Measurement error analysis
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Fig. 4 Photo of perpendicularity measurement system
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Tab.2 Perpendiculariy measurement results of external surfaces
1 2 3 4 5 s(X,) s(X)

a - 72619 - 73946 74070 - 7.3689 -7.4936 - 73864  0.0811 0. 0363

a, 8 5463 8 6649 8 5265 8 6737 8 6784 8 6180 0. 0749 0.0335

a - 121249 - 122050 - 11.9354 - 120614 -12 027 - 120099 0 1021 0. 0457

a 1.4729 112787 111754 11.253F 115007 11.3380 0. 1456 0.0651

x 0. 6266 0. 3444 0. 3595 0. 4967 0. 6718 0 4997 0. 1497 0. 0669

3
Tab.3 Parallelism measurement results of intemat external surfaces
1 2 3 4 5 s(X)) s(X)

§, 29159 2 9324 29598 2 9453 29159 2 933§ 00191 0. 0085

& 1. 2693 1. 2949 1. 2938 1. 2855 1. 3031 1 2893 0 0129 0. 005§

& - 47817 - 474285 48437 - 48862 -47779 - 48M6 00576 0. 025§

& -2623 -26M8 -26604 -2687 -26245 -2639 00316 0 0141
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Tab.4 Derived perpendicularity measurement results of internal surfaces
K] o s o
B, - 13. 085 0. 089 0. 260" B, 10. 13§ 0. 078 0. 259
B, - 6099 0 118 0. 267 B, 9. 046 0. 160 0. 266
0.3, 959%"" 0.6 6 4
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