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Abstract

To address the problem of vibration in the robot during machining, the influence of vibration
characteristics of the bonnet polishing robot on the machining quality was studied. A dynamic
model of the robot bonnet polishing system was established to analyze the influence of polishing
force and spindle rotation frequency on the vibration of the bonnet polishing system. Quartz glass
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was used as the sample for measuring the robot’s vibration response and conducting polishing
experiments. The study examined the changes in workpiece surface roughness, material removal
rate, and surface morphology under different process parameters of system vibration. The expe-
rimental results show that the surface roughness and material removal rate increase with the in-
crease of the vibration intensity of the system. The system vibration is small, the material removal
rate is low, and the surface roughness is small when the pressing amount is 0.2 mm, the spindle
rotation frequency is 14~16 Hz and 22~26 Hz, which is suitable for the fine polishing stage. This
study has theoretical and practical significance in improving machining quality by optimizing the
process parameters of robot bonnet polishing to reduce system vibration.
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Figure 1. Equivalent model of robot
stiffness
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Figure 2. Dynamic model of the robotic bonnet polishing system in all directions
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Figure 3. Robot bonnet polishing system and vibration measurement
device
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Table 1. Key parameters of robot bonnet polishing system and vibration measurement device
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F b (r-min Y 0~5000
ek A E AR +50
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Table 2. Experimental parameters of fixed-point polishing
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Figure 4. Acceleration response spectrum of each measurement point in the modal experiment
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Figure 5. Vibration acceleration response in all directions at the end of the robot during the polishing
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Figure 6. The surface roughness of different pressure
amounts varies with the rotation frequency
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Figure 7. The influence of system vibration on sur-
face roughness
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Figure 8. Variation curves of material removal rate with
rotation frequency under different pressure
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Figure 9. The influence of system vibration on the
material removal rate
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Figure 10. Effect of system vibration on surface topography
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