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Abstract
The dynamic focusing system of three-dimensional scanning galvanometer is the core component
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of laser three-dimensional processing. The dynamic focusing system compensates the defocusing
error in real time, which overcomes the phenomenon that the traditional two-dimensional scan-
ning system has spherical focus surface and uneven focus spot due to the increase of scanning
range and optical path difference. There are few researches on dynamic focusing control system in
domestic market, and most of them have the defects of slow speed, slow response and low preci-
sion, which cannot meet the application needs of new industries and high-end fields. In this paper,
the dynamic focusing control system is developed for the scanning laser galvanometer marking
system platform. Firstly, the dynamic mathematical model of the double motor is established based
on the motor balance equation. Secondly, the current loop, speed loop and position loop PID con-
trol are added to the motor model, and the Simulink simulation model of the dynamic focusing
control system is built. Finally, the simulation model is applied to the actual motor. It can verify
the 1% step response and sinusoidal tracking response, and the control simulation model matches
well with the actual control system, which meets the requirements of 3D high-speed laser processing.
It provides a new idea for the control performance research of high-speed and high response dy-
namic focusing control system.
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Figure 1. Rocker slider drive control diagram
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Figure 2. Schematic diagram of light path
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Figure 3. Structure diagram of transfer function of drive motor
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Figure 4. Structure diagram of dynamic focusing system for 3D scanning galvanometer
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Figure 5. Structure diagram of motor controller
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Figure 6. Control system simulation model
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Figure 7. 1% step response of traditional domestic motor
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Figure 8. 1% step response of new drive motor
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Figure 9. Sinusoidal tracking response of driving motor
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Figure 10. Sinusoidal tracking error curve
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Figure 11. Line width measurement diagram
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