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Abstract Based on optical triangulation measuring principle, an inner diameter non-contact measuring
method is presented in this paper. First, the principle of optical single-triangulation which is used for non-contact
measurement of inner diameter is analyzed and described. The corresponding formula for calculating the dimension
of inner diameter is presented. The mathematics model for solving eccentricity of optical head which is adopted in
the optical single-triangulation method is founded. The paper adopts optical single-triangulation measuring
principle to design a system of inner diameter non-contact measurement with the technique of laser collimation,
modern sensor, servocontrol, computer, etc. In this paper, the constitution and overall structure of the system are
described, and also, the accuracy of system is verified by experiments. The measuring system resolving power can
reach 0.01 mm, the limited measuring error not more than 0.03 mm. It indicates that the measuring method is
applicable.

Key words inner diameter; optical triangulation; non-contact measurement; optoelectronic measuring
system
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3 MERFRE
»25.01 mm ¢49.98 mm

Xy (xLy) 5 D, (i=1 5) D, (=1 5)
X y D, D, X i 51), 5D, max
y J Sy, S, max Sy
8, =Dy, ~D, &, =D, D, ©)
Op max = max(d,,) =min(d,) 6 e = Max(d, ) —min(d, ) (10)
8y = MAX(S) O, ) (11)
1 ¢25.01 mm( 1) ¢49.98 mm( 2)

#1 925.01 mmEp49.98 mmILEREMLS R ESNEEE BN ERRIRE

Dy Imm D /mm Sp, Imm O, max /MM D, Imm DJ/mm ¢, /mm J, . /mm
24.99 -0.01 25.02 0.00
24.99 -0.01 25.01 -0.01
1 25.00 25.00 0.00 0.02 25.00 25.02 -0.02 0.03
25.01 0.01 25.03 0.01
25.00 0.00 25.02 0.00
50.01 0.01 49.97 0.01
49.98 —-0.02 49.98 0.02
2 49.99 50.00 -0.01 0.03 49.95 49.96 -0.01 0.03
50.01 0.01 49.97 0.01
50.00 0.00 49.96 0.00
@24 mm @51 mm 0.01 mm
o,,=0.013mm 0.03 mm
4 7 it
Z % x #
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