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Optodectronic method for measuring the straightness
of the bore with a diameter of 25 mm
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(1. Changchun University of Science and Technology, Chanchun 130022, China;
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Abstract : Based on the principle and technology of laser collimation and optoelectronic ingpection , an opto-
electronic measuring method is presented to measure the straightnessof the bore with a diameter of 25 mm
by usng the quadrant detection method, technique of laser collimation, optoelectronic detection, precison
machine, servocontrol and computer for reference. The overall structure of system is discussed, and the
measuring principle of the sysemisanadyzed. Then, the corregponding formula to calculate the straightness
of the bore and the mathematics mode to lve eccentricity of the optical drone are obtained. Then the sys
tem is used to measure a hole standard piece with the length of 1.15 m and inner diameter of 25 mm, by
sampling two groupsof the dataof straightness with the pedometer of 100 mm each. The results show that
the system reslving power can reach 0. 005 mm , the measuring error is not more than 0. 015 mm, and the
measuring repetition error superior to +0.009 mm ,Which indicates that the measuring method is gpplica
ble.
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Fig.1 Overdl structure of measuring system for straightness of bore
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X =s0 (X + x - x') +Sna (Yi+yi- y) , Yo=‘;‘(yo'- vo) . 8)
€}
Yi=-dna(Xi+ xi- xi') +oosa (Y;+yi-vy),
@ fi= J(Xi- X2+ (Y- Y92 (i=1,2,3 ),
(9)
, o =180°, csa =1,9na =0, fi :
f=max{fi} (i=1,2,3 ). (10)
Xi=7(x - x) | ®
_1,.,
Yi—z(yi - v - (6)
i=0 , Xo
(Xo 1.15m ®25 mm
Yo) ,
, 10
1 .,
Xo = > (x0 - xo0) , (7) , 100 mm,
1
1 ®25 mm
Tab.1 Ted dataof straightnessof ®25 mm hole and measuring resultsof error
1 2 3 4 5 6 7 8 9 10
1
‘ 0.045 0.040 0.035 0.035 0.040 0.040 0.035 0.045 0.040 0.045
2
‘. 0.040 0.045 0.040 0.035 0.035 0.040 0.035 0.040 0.045 0.045
f
0. 045
f = max{ f;}
0.03
F
0.015
5= fF
MATLAB , 0.005 mm, 0.015 mm,
, D25 mm +0.009 mm
3 X
Y 5
' ®25 mm
Rit2 R R ’
0550 — W il s ,
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Fig.3 Curve of graightness of @25 mm hole standard
piece
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