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Design and experimental study of a magnetorheological elastomer

vibration absorber for chatter suppression in robotic milling
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(1.College of Mechanical and Electrical Engineering, Nanjing University of Aeronautics and Astronautics,
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Abstract: A magnetorheological elastomer (MRE) vibration absorber is designed to suppress the vibration of industrial robotic
milling in order to solve the low frequency chatter problem. The magnetorheological effect of MRE with different mass ratio is stud-
ied by using the unique rheological characteristics of MRE. The number of turns of coil and the current in the absorber are deter-
mined by theoretical calculation and numerical simulation. It is found that the designed MRE absorber has frequency shift character-
istics in the range of 17.35~45.21 Hz through modal simulation and shaking table sweeping excitation experiment. The mapping re-
lationship between natural frequency of absorber and current is established, which is verified by experiments in the milling process
of KUKA KR500 robot. The results show that the robot is prone to chatter at its low order natural frequency under low rotational
speed machining conditions, and the chatter suppression of the robot is realized by MRE absorber. Compared with the condition
without vibration absorber, the peak-to-peak value of the vibration acceleration in the X direction of the robot spindle is reduced by
70.7% , and the root-mean-square value is reduced by 64.7% after being electrified. The peak-to-peak value in the Y direction is de-
creased by 54.7% , and the root-mean-square value is decreased by 49.9% . In addition, the machining surface quality of workpiec-

es after milling has also been significantly improved.

Keywords: industrial robot; MRE vibration absorber; robotic milling; chatter suppression
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Tab.3 Frequency shift results of MRE absorber

BIA BR | mu/A | BAH

0 17.35 1.6 38.16
0.2 19.56 1.8 40.02
0.4 22.14 2.0 41.14
0.6 24.37 2.2 42.25
0.8 27.73 2.4 43.37
1.0 30.33 2.6 43.75
1.2 33.31 2.8 44 .49
1.4 36.29 3.0 45.21
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Fig. 15 Relation curve of absorber natural frequency-current
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experiment
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Tab.4 Numerical analysis results of acceleration
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