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Simulation study of rotating double optical wedge vectoring

optics path based on Matlab
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Abstract: The optical wedge plays a guiding and key role on the processing of high-precision micro-hole
drilling by laser pulses. In order to improve the laser micro-hole processing quality, a method was
presented to improve the analysis on the impact of the optical wedge on accuracy of laser micro-
manufacturing. First the concept of the equivalent of a single wedge vector was proposed. The double
wedge vector model was established and analyzed based on the definition of a single wedge vector, and
the new method of the vector superposition of the multiple wedges was came up with. Secondly, the
simulation software was programmed by using Matlab. The simulation results show the trail of the laser
pulses through the double optical wedge. The effect of the quality of the micro-hole caused by the un-
synchronization of the motion system is investigated. The deviation quantitative analysis is carried and the
formula of calculation the deviation is given. The conclusion is of great value to the performance
indicators of designing the controlling system in the high-precision micro-hole drilling by laser pulses.
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Fig.1 Single photon wedge light path
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Fig.2 Single photon wedge of rotating light path
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Fig.3 Model of effective vector of the rotating photon wedge
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Fig.5 Model of effective vector of the double rotating wedge
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Fig.6 Scanning track of rotating double wedge under ideal speed
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Fig.7 Trajectory error of velocity fluctuations
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Fig.8 Trajectory error is reduced after speed fluctuation is controlled
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