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A Study on Motion Acceleration-Deceleration Time to
Suppress Residual Vibration of Robot

e, ARG, %349 F

Han Sol Kang', Seong Youb Chung’, Myun Joong Hwang'

In this paper, we proposed a method to determine the acceleration/deceleration time of the

motion for reducing the residual vibration caused by the resonance of the robot in the high-speed
motion. The relationship between the acceleration/deceleration time and the residual vibration was
discussed for the trapezoidal velocity profile by analyzing the time when the jerk happens. The natural
frequency of the robot can be estimated in advance through the dynamics simulation. The simulation
and experiment for both cases where the moving distance of the robot is long enough and the distance
is short, are implemented in the 1-DOF linear robot. Simulation and experimental results show that
when the acceleration/deceleration time is a multiple of the vibration period, the settling time and the
amplitude of the residual vibration become less than when the time is not a multiple.

Robot, Residual Vibration, Motion Profile, Natural Frequency
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(a) Duration between Jerks = 1/2 * Vibration Period
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(b) Duration between Jerks = Vibration Period
Fig. 2. Residual Vibration
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(b) 3D Model of the Linear Robot

Fig. 3. Linear Robot for Simulation and Experiment
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Fig. 4. Velocity Profile (Motion time = 0.632s)
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Table 1. Simulation Results (Motion Time = 0.632s)

Case tacltaee |Max. Amplitude [Settling Time teonst
(sec) (mm) (sec) (sec)
1 0.057 0.0371 0.0776 0.5215
2 0.114 0.022 0.0737 0.3925
3 0.171 0.0181 0.0816 0.2725
4 0.228 0.017 0.0774 0.1525
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Table 2. Simulation Results (Motion Time = 0.757s)
Case taco/tiec | Max. Amplitude | Settling Time teonst
(sec) (mm) (sec) (sec)
1 0.057 0.0255 0.0887 0.637
2 0.114 0.0193 0.0814 0.517
3 0.171 0.0168 0.0852 0.397
4 0.228 0.0151 0.0777 0.277
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Table 3. Simulation Results (No Constant Velocity Zone)

Case taceltdec Max. Amplitude | Settling Time
(sec) (mm) (sec)
1 0.057 3.6 ¥10* 0.0388
2 0.114 9%107° 0.0311
3 0.171 4%107 0.0216
4 0.228 2%107 0.0125
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