Hs2% 10 JesE R TR Vol.32 No. 10
2024 4E 5 A Optics and Precision Engineering May 2024

XEHS 1004-924X(2024)10-1496-15
ETERBBEN T ZNERTRAKSTES

TR S Y R S A 2] N A
}a %1,2’ 7»73: El,Z*, %‘Zﬂﬁi 1,2
(L. EEMEAE TEFEAFC,H) %M 621000;
2. WA REBEEMIIEEAFRFQ, T KA 610200

FEE U OGS — Fh R BR AR E  TE AR T 0 RS RN 2 BRI TR G R v WAL AR WA K R 23
AR A TR R DATAT 5 ) 25 B3k bR R R 1k o A 1 K s o SR W A7 B G DA A VRO B 2R 8 K I S ks AR R Bl 1 s
M, 3 BOK G35t A7 TE SR S U8 3, A 2 Bk v K0 26 T S I A 8 T 5 0 Jin T BT B SRS . AR R A ST T UL S VR P
RO AL 28 BB TR T R A  OF I Bt 1 B T s sl A 4t Ak i JC LAY F 3 7 45 i 5 v L IR G kg
i S AR 2 M R e 00 S 800 3 4R R A 2800 PR AR B SRR A 5 RS 4 7K AU Bl R i G e AR v K g3 Y AR A
PR T — T 057 P R R R A M . SIS R R SR JH FEDL-MF AC 42 6 5330 6], 8 U 78 W K 4306 3 11 e 4+
fi (Peak-valley Value, PV){X R 0. 06 % , #1488 T4 H PID 2> T 40 %0 , 15 22 48 X3 {E 79 B 43 (Integral value of Absolute Er-
ror, INE)ISE /D T 58. 1% . ARERTE T 9t 3k B v i i 28 WK 43 & ek AR R 1

X 8 WEATRE KSESEEN; FAALEAMI AR AER

FESES:0439 XEkHRIRAD A doi: 10. 37188/0OPE. 20243210. 1496

Moisture content control strategy of magnetorheological fluid
based on model-free adaptive control algorithm

XIAO Xiaoping"*", LI Liangwei'*, ZHANG Jianfei"”, LI Zisheng'*, CHEN Li"?,
ZHOU Tao'*, SU Xing"”", CAI Lisheng'”

(1. Engineering Technology Center, Southwest University of Science and Technology,
Mianyang 621000, China;
2. Sichuan Precision and Ultra-Precision Machining Engineering Technology Center,
Chengdu 610200, China)
* Corresponding author, E-mail: 715355323@qq. com

Abstract: Magnetorheological finishing is an ultra-precision machining process with stable removal effi-
ciency and no subsurface damage. However, the water loss of magnetorheological fluid (MR fluid) in the
polishing process will change the properties of polishing tools, thus affecting the stability of removal func-
tion. The existing water control strategy is affected by the large time delay and time-varying disturbance of
MR Fluid circulation system, which leads to the periodic fluctuation of water content and the periodic time-

varying removal function, thus affecting the machining quality and accuracy. In this study, the transfer
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function model of MR fluid circulation system was established, and the characteristics of the system were
analyzed. based on this, a Model-free adaptive control based on full form dynamic linearization (FFDIL-
MFAC) algorithm is designed. The algorithm can realize the parameter adaptive control of nonlinear sys-
tem, effectively suppress the water fluctuation caused by time-varying disturbance and delay, and provide
a simple, effective and applicable control strategy for the stable control of water content in the polishing
process. The experimental results show that when FFDL-MFAC control algorithm is adopted, the Peak-
valley value (PV) of the water fluctuation of MR Fluid is only 0.06% , which is reduced by 40% com-
pared with PID. The Integral value of absolute error (IAE) was reduced by 58.1%. The stability of wa-
ter content of MR fluid in polishing process is effectively improved.

Key words: system modeling; automatic control strategy; magnetorheological polishing; water content;

model-free adaptive control
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