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Depth of Cut Control for Thin-walled Parts in Robotic Milling Based
on FLADRC

SHI Long ZHOU Hexiang LI Zhoulong”
School of Mechanical Engineering,Shanghai Jiao Tong University, Shanghai, 200240
Abstract: Weakly rigid large thin-walled parts had large deformations and vibrations during ro-
botic thinning machining, which led to a degradation of the surface quality of the workpieces and diffi-
culties in ensuring the accuracy of the remaining wall thickness. To this end, a VCM-driven follower
support head was used for vibration and deformation suppression, and a FLADRC based control strat-
egy was proposed for depth of cut of robotic milling thin-walled parts. In order to verify the effective-
ness of the control strategy, the system control models were firstly established based on the MAT-
LAB/Simulink simulation and experimental platform, and the simulation analysis was carried out,
then experimental verification was carried out on the thin-walled parts robotic milling experiment plat-
form. Both of the simulation and experimental results show that the depth-of-cut control strategy
based on the follower support head may significantly suppress the vibrations and deformations during
the machining processes of thin-walled parts and effectively ensure the accuracy of the remaining wall
thickness. In addition, compared with the traditional fuzzy PID control, the FLADRC has a better
control effectiveness and exhibits higher robustness in the presence of external disturbances.
Key words: thin-walled part; robotic milling;depth of cut control; fuzzy linear active disturbance
rejection controller(FLLADRC) ; voice coil motor(VCM) ; follower support head
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Fig.1 Robotic milling platform with follower
support head
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Fig.2 Comparison of measured and recognised
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Tab.1 Fuzzy control rules of output k,

[

k
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Tab.2 Fuzzy control rules of output k,

€2

NB | NM | NS Z0 PS PM PB
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Fig.6 Simulation results of cutting depth control
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Fig.8 Effect of cutting depth control with different

control algorithms
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different experimental conditions
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