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Application of optical angle gauge in lens center deviation
measuring instrument calibration

HAN Ying, LI Xinwei, FAN Yongchun, YT Lei, LIU Li
(China Airborne Missile Academy, Luoyang 471000, China)

Abstract: The current calibration status of the lens center deviation measuring instrument was introduced, and
the optical angle gauge was designed and used to calibrate the indication errors of the auto-collimated light
tube of lens center deviation measuring instrument. By analyzing the basic principles of optical angle gauges,
the definition of deviation angle, and the conversion relationship between deviation angle and wedge angle, a
detailed explanation of how to select and use an optical angle gauge to calibrate and trace the indication errors
of the auto-collimated light tube of lens center deviation measuring instrument was provided. The first-class
optical angle gauges with nominal values of 2' and 5' and traced by the National Institute of Metrology were
selected to calibrate a single optical path device and a dual optical path device. The measurement repeatability
is better than 0.1", and the uncertainty reaches 0.11". The results show that the optical angle gauge can
effectively solve the calibration and traceability problems of the auto-collimated light tube indication errors of
high-precision lens center deviation measuring instruments.

Key words: lens center deviation; auto-collimated light tube; optical angle gauge; angle of deviation; angle of
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Table1 Requirements of deflection angle deviation and

measurement uncertainty

G Ammf mm AR ERIRE B (=2)/(7)
—4E 2"~10" +1 0.1
20"~1" +2
2'~10' +3
8 2"~10" £1.5 0.2
20"~1" +3
2'~10' +4
=AE 2"~10" +2 0.5
20"~1" +4
2'~10' £5
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Table 2 Reference data for nominal values of N-BK7 optical

angle gauge

WK /mm
850 660 632.8 546.1 530 518

Y% 1.509 84 1.51421 1.51509 1.518 72 1.519 58 1.520 28
2 117.920 11893 119.134 119.974 120.174 120.334
5 297244 299.79 300.304 302.422 302.925 303.330
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Table 3 Measurement results of single optical path device

S R AR/ () 2 5
JeAE R SUIE/(7) 120.032 302.925
SEAE/ (") 231.338 6 582.806 8
231.261 6 582.8726
2312576 582.840 1
231.301 6 582.861 4
2313102 582.856 3
2313328 582.830 1
231.258 3 582.851 8
2312926 582.843 9
231.260 6 582.888 9
231.280 4 582.8114
SEEME/ (") 231.289 4 582.846 3
i) F1/(") 120.17 302.84
REIRZE/(") 0.14 -0.09
EREM/(") 0.031 0.026
72 3 G BE B A I A 25 2R, RO I 45 DN o
GERNER 4 PR

R4 WABREMNELER

Table 4 Measurement results of double optical path device

T TT I

28
' Fot% Tt

JCAFFAFARFR(E/ (1) 2 5 2 5
JeE A SUE/(") 120,032 302.925  120.032  302.925
SEME/ (") 23141  582.63 23193  582.41
23138 582.56 23170  582.44
23134 582.60 231.83  582.48
23137 582.58  231.68  582.41
23132 58251 23179 582.38
23129  582.57  231.83 58237
23133 582.63  231.92  582.43
23139 582.56 23175  582.48
23136 582.64  231.8  582.42
23129  582.53  231.66 58237

SEHLE/ () 23135 582.58 23179  582.42
it /(") 120.00 30220 12024  302.11
MERZE/(") -0.03 -0.73 0.20 -0.81
HEME(") 0.041 0.044 0.093 0.040
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