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Open-plate capacitor based in-situ monitoring for
magnetorheological fluid settling

SU Hang* . ZHANG Honghui*", ZOU Zhiyuan*, LIAO Changrong"
(a. College of Optoelectronic Engineering; b. The Key Laboratory of Optoelectronic Technology &
Systems, Ministry of Education, Chongqing University, Chongqing 400044, P. R. China)

Abstract: It is of great significance to establish an in-situ settlement monitoring system for the magnetorheological
(MR) fluid in devices. By studying the relationship between the concentration gradient of MR fluid and the
dielectric constant of the sediment, a monitoring method and system based on an open-plate capacitor is
designed. The influence of center pillar height on the electric field distribution is simulated, and the in-situ
monitoring of MR fluid show that the system can effectively measure the static settlement of magnetorheological
fluid. The dielectric constant of the sediment increases with the heightening of concentration, and the sedimentation
ratio lowers with the development of the settling process.

Keywords: magnetorheological fluid; sedimentation; open-plate capacitor; in-situ monitoring; dielectric constant

i 72 U (MR 2 DA ROK 28 0 5y Jhg 23 HICRH » L 3k g 23 B T o T ) 8 RE A R | G SR UM 7
SR GG S T AT e A AR AL AR TR IR U B B T . i T BIOM S 2 O B R B
JEE 2 o BRIV 50 B R B 22 IO 1 R 20 o % D 728 AR L AT A T R b R AR LR BRI T AR TR
JSE A L

Y75 B 8 :2021-10-01

E&TH HEARFEI LB E (62073050) 5 [ 57 25/t AHF -5 % B 5 B (JCKY2018110C129)
Supported by National Natural Science Foundation of China (62073050) and National Defense Basic Research
Program (JCKY2018110C129).

YEFE B b (1996, B W58 2E BB F 0GR AE M A 7 BT, (E-maiD 1329597102@qq.com,

BIHAEE KM Q977—), B BB, EENF L R R T M5 . (E-mail) hhzhang@cqu.edu.cn,



% 3 Ao AL F R T I AR B R B A R R M RS S B 63

A B U A% YT o ) = el O i LA R iR i | R DA B R A AR E?JL%LLXMIJ?E%’%E’J*“
A K 43 AT B 788 BT R, TC 5 FH T A 32 B 28 28 W 108 R 378 28 YRI5 A 5 23R g T B R Sk 2 2% 7 i i 7
PR VRO JFC RS 7 11 7 57 8 AR A9 B U 8 W I R0 b T AT R R A OGO B Ak R X R e AR mmﬁ“ﬁﬁ”*
T, 32 BT i 1 AR B0 S5 B M 5 Pl J ok ofF ) T A% 0 1 1 R A R R I U T A P A U AR VR DL
REL) JE WS T 4 A A N RE TR A VR TR WU . BRI L X LB Y L RE AR S B0 M AR IRABIR A T Y
T A VR i T A T AN, W TG 9 A TR PN L IR AR A 1 T R U AR BELJE B b R R D AR YR TTC  AE

5 Y AN W 3 A W X G D S A Y B AT P RS AT RE T I vk L S B AR R I S
BF 7R 2R W 2R G I R A S DR W vz R R W | R R B M VA O R R U A5 T A A T
T o A VT A AW T LA S A T AR BEL R A 4 P 2 L SR R R AR W

£ LI o Ay IR Ty i ke R A YA U AR A R O 5 i) S B R O \i&%ﬂﬁlﬁwiﬁ?ﬁﬁﬁﬁﬁﬂ’ﬁﬁlﬁ f
2R S 2 A5 W 3 Sk A R A 7 R VR B R B 5 TR R A R B OC R BT T R T R R A I I AR
TR RS 0 TR WG R 42 R P A B DT T R A SRR R P 0 B 5 500t iR R 58 T & e X i U 4% mﬁ%mﬁk
I A W ) A

1 BNRSE

UNTEL 1 7 o JRUAE M 2R 5 o el v LA S AR M 2 5 =2 e L [R] Al  rC AE AR E TR J B4 TBE ARY E
PR 2 2 )22 T O AR B T T ORAIE W Rl 7 03 A AN TR X, 32 2R SR I O AR HR A B AR LR
PRI 32 % 58 AT LA S BRELJE A 1R A DO RIR S AR 2 i

1T/ B A i A ) 7 AR R IR 22 L FE L T ELAR B Y AT L A M A A M B - L e ) R
FLRIAAR N 42 mm, AR BAR BT 41 mm, AR o0 AL BAR O 8 mm, HI T DA % i .
TR B AR AR 5 v o R R B 2 T R A A R A (RO, PR OB R AR AR BEE O T mm, B RO R R v
X LR s I B AT B R 0 i i v A BROCATT EC E

e HERR AL

AR

SRR AR AL AR

B FEAENRSE

Fig. 1 The in-situ monitoring system
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(a)10 mm
D[C_per_m2]
E[V_per_meler] 5.88540-007
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(d)16 mm
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Fig. 2 Electric field under different center pillar heights
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Fig. 3 The relationship between the height of the center pillar and the capacitance
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Fig. 4 The schematic of the in-situ monitoring system
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Fig. 5 Relationship between capacitance and sample concentration
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Fig. 6 (a)Concentration change of the sediment, (b)Concentration change rate of the sediment
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