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Teaching and Playback Programming System for 3-dimension Laser
Machining Based on Laser Ranging

XIE Yao-hui ZHU Guo-li DUAN Zheng-cheng
School of Mechanical Sci. & Eng. Huazhong Univ. of Sci. & Technol. Wuhan 430074

Abstract In order to improve the precision and efficiency of teach-and-play-back programming for laser machining and overcome
the structural limitation and the manual deficiency of the old system a programming system is presented by adopting the concept of
borrowed-machine measurement to integrate the laser scanning measuring probe and the CNC system. Here' s the key technology to
change the measurement of surface normal vector of machined surface into the measurement of points. And it also addresses the
measurement of free-form trajectory on 3-dimension surface in detail .
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Fig.2 Flowchart for teaching and playback programming
of machining trajectory
1 teacing start 2 set that the precision is @ and the original radius of
the adjacent region is Sy 3 manually teach to measure the coordinates
X Y Z of the taught point 4 set that the taught point is center and S is
radius automatically measure in the adjacent region 5 construct a mini
tangential plane of the taught point and calculate its normal vector 6 fit
the requirement of the precision 7 give the NC codes by the algorithm of
laser focus position keeping fixed 8 Is it a end-point 9

teaching end
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Fig.3 Diagrammatic sketch for acquiring of
neighborhood information of teaching point
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Table 1 Absolute error for angle teaching
Standard value 0° 10° 11° 12° 13° 14° 15° 16°
Absolute error 0.201° 0.204° -0.824° 0.538° 0.658° - 0.045° -0.694° 0.251°
Standard value 18° 20° 25° 30° 33° 35° 40° 45°
Absolute error 0.726° -0.838° 0.196° - 1.168° 0.978° —0.942° 1.299° 1.896°

2

Table 2 Comparing for precision and efficiency of normal vector

Teaching precision

Teaching efficiency

The present method

The previous method

Within =+ 2°
Beyond + 6°

About 1 min/a taught point
About 3 min/a taught point

CNC
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