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Measuring system of thread parameters based it roxchine vision

ZHOU Cece, LI Xinghua

(State Key Laboratory of Precision Measuring Technology and Instruments, Tianjin University, Tianjin 300072, China)

Abstract; In order to measure the parameters for screw thread with blak -precision, a measuring system of thread parameters
based on machine vision technology was established. Contour datas of \"eau in the parallel back light was obtained by thread
workpiece rotation and camera following-shot, and the measuremen.s ~1 thread parameters were realized. The measurement range
of the system was expanded and the effect of camera calibraticn er-or. was reduced. Coordinate conversion equation was derived,
and the coordinate system was unified by system calibraticn. Colcileiion formulas of thread parameters were derived. Considering
the distortion of thread teeth on the projection of screw ‘11e when the optical axis of CCD camera and thread axis were vertical, a
mathematical compensation model was built. The experimict results show that the uncertainty of system measurement was less
than 2um and repeatability was better than 4p.:i. The system can measure the thread parameters.
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Fig. 1 Measurement system of machine vision thread parameters
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Fig.2 Calibration standard of cylinder
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Fig.3 Calculation of thread parameters
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Fig.4 Space geometry of thread
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Fig.5 Tooth type distortion error curve
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Fig. 6 Parameters compensation of thread
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Fig.7 Measurement error curve of the first tooth
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Table 1

Measurement results of thread parameters

average major diameter/  minor diameter/

pitch diameter pitch diameter after

tooth type angle/

value m m pitch/mm °) before compensation/ compensation/
mm mm
the first tooth 72.0136 69. 4076 1.9998 59.93 70. 6988 70. 6901
IAC
72.0126 69. 4100 2.0004 59. 64 70. 6899
measurement results
the second tooth 72.0138 69. 4061 2.0017 59.93 70.7035 70. 6948
TAC measurement 72.0150 69. 4086 2.0002 59. 64 70. 6974
results
the third tooth 72.0156 69. 4079 2.0037 59.78 70.7009 70. 6922
TAC measurement 72.0149 69.4103 2.0005 59.60 70. 6938
results
the fourth tooth 72.0181 69. 4068 1.9979 60. 08 70. 7089 70.7002
TAC measurement 72.0165 69. 4108 2.0000 59. 64 70. 6996
results
the fifth tooth 72.0086 69. 4074 2.0006 59.35 70 5967 70. 6875
TAC measurement 72.0080 69. 4102 2.0032 59.26 70. 6836
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