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ABSTRACT

In this project, PID type controller is applied to the electrohydraulic control
system in order to control the force of the hydraulic cylinder. The voltage command is
provided to the proportional valve via Data Acquisition (DAQ Card) and the valve then
directs the flow to the cylinder which causes the driving force of the cylinder. The
equipment, namely, proportional valve, load cell, potential sensor and pressure sensor,
are controlled by Labview programming via the Data Acquisition (DAQ Card) so as to
create the connection between the plant and operators. The experiments were done
using a spring as the external resistive load. The appropriate controller gains were found
to be 0.07, 0.006, and 0.003 for Kp, Ki, and Kd, respectively. A settling time of 0.2
second was achieved for the 300 kg force step tracking. For the sinusoidal force tracking,
a root mean square error (rms) of 8.51 was achieved when the load cell feedback is
used. A higher value of (rms) error of 21.72 was found when the pressure feedback is

used due to the presence of sensor noise.
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3.1.3 nszuangulansedn
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urugudnasnielurasnsruengu 40 fadwns @uiugudnateiugy 28 dadiuns
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1NHMVANTANIY LAz INULEISULsINaUISrauRInDs

sUT 3.5 minvaulesdyau
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3.1.6 \WWYRIINAIINAY (Pressure transducer)

UL IR AU (Pressure transducer) gﬂﬁﬂﬁdliﬁai’ﬂmmﬁwm%uﬁagﬂ'ﬁ
37 N38UBNZUATY Head-end a3Ufl 3.8 uaznsruanguiiu Rod-end Haguil 3.9
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o e a o w &
Wieennlulassuiidunismivauusswesnszuengulanseiin Jainguszasnan
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veamavaansil Ae msldfmuauuuuiilefiieaunuussenseuangulansedn dumeu
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1. vhnsleuldsunsunaud waldimuauiledlag [ddygrudeunduainiguises
o/ at s C‘
FUUSY wazRInwUgeinAMUAY Awansluzun 3.12 - 3.14

Offset =5

= — JEAD) £

Frequeri iy E} | [kt

Lt =50 g Y Y 17y o Flename
Amplitud FLC=80. 109*VLC-0,2224; ©

R ERI=INPUTFLG

INTL=INT2-+{(ER1-+ERZ)*D.5*0,010);
) =] CTRL=G*(Kp*ER 1+K*INT1-+Kd*(ER1-ER2)/0.010);

PH=(40.128"YH-1,0964);

: bl PR=(40.128*VR-1,0964);

] PP=(40.128"YP-1,0964);
: D=(3.7637*D)-0.0173;

uuuuuu

FP=PH*12,80326-PR*6.269113;

i_ PER=-(ER1/INPLT)*100; -
! |
1
iz— c A |

'gﬂﬁ 3.12 Block Diagram dyqaitaunduanniaulgossunss



- PR=(40,126*VR-1,0064);

TH Tl
PH=(40.128%VH-1.0964);
FP=PH*12,80326-PR*6,269113;

ER1=INPUT-FF;
INT1=INT2-+((ER1-+ER2)*0.5*0.010);

CTRL=G*{Kp*ER 1-+KIINT 1 +Kd*(ER1-ER2)/0.010);

FLC=80, 109"VLC-0,2224;
PP=(40.128"VP-1,0964);

D=(3.7637*VD)-0.0173;
PER=-(ER1/INPLIT)*100;

1 o o s B 8 s e B m

= - ar as al o
UM 3.13 Block Diagram dysyinuleunauainiguieaiinaanuaiu

g‘d'ﬁ' 3.14 front panel
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NAaDIRaL

< v =
M197141 3.1 AT NUUNNNANITVNAADA

La1(uni) dyrneneda@laniu) Fyutoundu(@laniv)

0.00

0.01

0.02

10.00
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- LAt Rise time)
- LIangsan (Peak time)
- Iangaunatl (Settling time)
- dhumjaiu (Overshoot)
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5. iszinaniamaasinnaussouzlude 3 udwinisufuainusnadailelild
AuTIOUETIRTIAR

6. vhmavanes uaztufinuanimaaessnaidlasynswasuandygaidounduain
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4.1.1 Henguiule (Step signal)

===Freference

F-load cell

o] e el

F(Kg)

1 L 1 1 1 1 | I £
4] 02 0.4 0.6 0.8 12 1.4 1.6 18 2

o
JUN 4.1 namiandudule (Step signal) laelddynrudsunduainwuiressuns
flaanv1Tu 0.19 U, Liadaunad 0.21 w1 Latasdn 0.24 il Adrunuiu
o d o w i o o o o a o w
0.71% uazliARasaIanIvaIAIALAAIALARDUNENITAIM 1.67 7 10 FuTl sauanalu

gﬂﬁ 44

4.1.2 Wengulaid (Sine signal)

500 T T T T T T T T

—==F-reference

F-load cell

400~ i

F(Kg)
/,
A
A

200- 0 T e 1

100 -

1 I 1 L I I i L 1
1 2 3 T 8 9 10

o

5
(s)

JUN 4.2 nsilandguland (Sine signal) Tnglddyanmutlounduainwuessunse
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4.1.3 Wangudiwasy (Square signal)
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I
5 30ar E .
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1
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1 Pl | | 1 | | i
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JUN 4.3 Wendudmasy (Square signal) Taglddyaaudounduaniwuigeiiuus

@ a v [ [ v ' fu o < I a1 o
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4.2 deyy1aUaunauIINIULLBTINAI TN
4.2.1 Wandudule (Step signal)

===F-reference

= F-pressure transducer

F(Kg)
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0 0.2 0.4 0.6 08 1.2 14 1.6 18 2

1
t(s)

JUT 4.4 naviilandudula (Step signal) Tnglddyaadounduanwuresinnamsu

& o) LY = cll) [} a = DL ] o ot 1
Hendudule dnavtuuasnaigaunad 0.21 uiil fdafuidiasuese
o - ) - a w <l
ANUARTIALATDUNFN1IEAIRT 16.9 % 10 Ttﬂﬁ ﬂ\ﬂLLﬂﬂGlu‘EUﬂ 4.4
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4.2.2 Vandulayd (Sine signal)

500 T T T T T T T T
———F-reference

———F-pressure transducer ||
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{ | | |
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W
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