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Abstract: According to the urgent needs of active flexibility of equipment in a wide variety of industry
sectors, such as precise assembly, removing, shaving, grinding, polishing and scrubbing on the
surface of workpiece, an active constant pressure output device based on a cylinder was designed.
According to design goals, it made a specific choice of the devices (including proportional pressure
regulator, cylinder, guide rail, pressure sensor, etc.) which were used. And a weak signal
conditioning circuit was designed for the pressure sensor, which can enhance the accuracy and anti-
interference ability of the signal. And also, a data acquisition and processing board was designed to
control the whole system and realized closed loop control of force output. And it received command of
the host computer and uploaded the collected data through the RS485 communication. Finally,
through a large number of dynamic and static pressure tests, it was shown that the output force error

of the equipment is within =3 N, the response time is less than 300 ms, the output force is greater
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than 200 N, and the performance meets the design goals. The development of this device opens up a

new way for the design and research of active force control system.
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Fig. 1 Schematic diagram of device
3 RBARAMFXIT

F Bl U 3220 ] TR BE AL A 1R % 2k
e A iz | T 3R T L L PO R R A
Vi o PRl e 5 2 P TR 32 B 4 1) i tE T RS R A H: e
V7 A I R 6% 6 A AH N A Y 20K

A SR X AT R 5 A5 v o N s A R AN T
1155 SR il g R ER A A L A5 S5 R AR B
% A X P 1R T A8 T A A5 2 A A 19 I 7 R B
i 1 I EE IR BT 55 K
3.1 BRIEI

AL VAR R B s 1% SRR 5 4 1] R 4 Y
PERES R 25 0 3 BB 22 G2 008G B2 Fnme [0, PE BE

UL AN Bl LS AT AR S AT o, ETEE IR
EI W ANE DR (S e N ik 3 A IEI RS
TN 5 ka3l 5 1 HL BT B AR A R LA



. P DL i B LA S AT e

642 e WE TR %26 %
T AR B T 25 8 fmmmmmm e mmme—m—n
BE R FT IUBR B AT 30 0 MR | | sei [ @:_ﬁ;
S RBECR R R Tk OF B T e (W] |

|

I

|

A 38 2o AT FE 14 1 67y [ 32 Bh SE R )
() 1E 7 A SR A U B L RE A T R S RO HOG
B, OZ B P R AR SMC 2 A MQMLB25H-
A5D AU ZACHT A REEHE | v ARBK Bh ) i A
] ) R E A A, HA R ey 0. 01
~0. 7 Mpa,iz 8 ik 5~3 000 mm/s, i KHi
K J7°8 288.6 NCIND I 343, 6 N(OUT), K F
BT EER (200 N) AGLAT RN 45 mm CR T3
FRAY 40 mm) ,

P A9 e g 4 4 Sl A0 e R 0N B 4
AR O R B A M R T e AR
(10 425 ) A R L o B ) 45Ok B S R, TR IR
I T SMC AR AY ITV1050-3111.3-X154
AU IR B . 2 T A 2 38 o AR A DC 0~10
V IR 5 X AT R B A
MELMERE (1% .FS) REE MR 2 (<
+0.5%) ARB (<0, 5%, FS) 2545 1, % 2 1%
JI7E 0. 005~0. 9 MPa., i i B[] K7 0. 1 s, i /2
ZWIT KR,

JE I3 AR AR S AR A5 B R B AR 7R %
Bt s 2 AT R Ak i i &, B
MR/ ARFBUNEZR, IR A Interfaceforce
2y E RS SML-100 77 i, iz A8 SR B LA 1Y
T BE RN £ A b IR /N T 0. 00800 /F, R 22 7
0. 05 %0 P4, AT LA 8 5 g R J7 0 5 31 Bl 3k 450
N, B o 8484, TAEREEAE —55 C~+90 °C,
JpH 3E A AN A E] i
3.2 BRI

B 7 v Jf AR T R AR G Y TR s R
EMES ERERE PR 2 CHEENMEN, H
JRE A 2 frR . EALALE i RS485 38 5 =2 )
R HLE fm A B R HLIT G 45 ] 4 1) RT3 R
FIHEAT R A I s AL B S B R AIUAR 0% e
I T R G 1 AH 0L 18 B e 7 L B8] 1R 7 s, 3K R
RIJE W — A~ P SR . 3B o BT E s A DA
JUA: Tk BN 0 L B AR B TP RE 1 A5 5 0
LR IPUPLIE

Tl PR G H AR A A5 ol R R U fRH - FL T

Bl

|
|
|
I SPI | b
fir & 2N (——{ ADC <&|ﬂ : 1%
|
|

P2 BEAT H B D A

Fig. 2 Schematic diagram of hardware circuit
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Fig. 3 Pressure sensor conditioning circuit
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