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Position Control of Hydraulic Motor-Load System using Matlab

Myeong-Ho Lee, Hyung-Bae Park*

{ Abstract

|
|

The purpose of this paper is to find an effective control system for a hydraulic motor-load system using matlab. The
Hydraulic control system consists of a hydraulic purmp, a hydraulic proportional control valve, hydraulic pipelines, a hydraulic
motor and a load system. The simulation models were verified by comparing the simulation results with measured data
from the real hydraulic proportional position control system. In order to compensate the nonlinear friction characteristics
in a hydraulic motor-load system, a discrete time PD controlier and Friction torque observer has been applied.
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Fig. 1 Schematic diagram of the hydraulic proportional
speed control system
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Fig. 2 Dynamic Modeling of the proportional directional
control valve
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Fig. 4 Dynamic modeling of the proportional directional

control valve using Matlab
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Fig. 5 Dynamic modeling of the line using Matlab

78



R ZEHI|AES=EF Vol.13 No.3 2004. 6.

4. Moi eaeE

B ATOIAE T oA ol o mhEAY
A HE|EAole HAZ HHEAS BEdte] uAstE
TEADES] BATIEOE trol Ao GRS
et

4.1 Hiojg xoi7|

AR WASHE ol 2 F, 191 upES Zo W
Ak HABA QA5 FEIL o] Bol Agste
Hoi 7ol

PDACl7|2 u)4Y vhEael FAnidEaY 250}
YEag FHSE JET w95t YU Ao 2A,
=230 ARE SURE-SaiAe] T4 Bdo)a A&
99 Hejo)2 e g Waktel 1 SHAS BEA}LA B
oh AR SHES RS 7o a 4 g PDAC)]
L o3 Aso] WA, TEAdT nEUEE FE @
& AollEE Yuut YHony AFHE o83 4
ofstag SHe AL A% AB7h ofd ot ABE H
ofof ek, 29 B g3t 2ol wjel Alele Aol o
A gtel Hjel Aol AAS Botol I g Alo] Yoz
AL BT, vlE Aol (DA e(k — 1) WS
22 thea} go| Tt

de(k) _

() _ el = ol =1) )
4 (19)% #~u8ed Teat 2ot
Ga(2) = KAt ©
mheb PD Aol7]) T2 cheat 2
—1
G2 =K, + K& (10)
driq &= KoL Ee g Ko
4 Aol A HEE Gulz) = Holmz 4

(1002 v53 go] ¥Y + ik

79

Fig. 6 Motor / load / nonlinear friction torque assembly
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Fig. 7 Dynamic modeling of the hydraulic proportional
control valve and motor

Fig. 8 Simulation model of the hydraulic control system
with PD controller
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Fig. 9 Simulation model of the hydraulic control system
with Friction torque observer
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Fig. 12 Friction torque curve

Table. 1 Specifications of components

Components Specifications
Hydra,lﬂic Pump Qmax=14 l/mm, Prax =160 bar
Hydraulic Motor Puex = 140 bar, Q=31.8 cm’/min

Proportional

Direction Prax=160 bar, Q=14 V/min(700mA)

Control Valve

Relief Valve Piux=160 bar, Py=60 bar
Inertia moment Jm=10.146kg - m?
Friction fon uj Static friction 110N m

| Coulomb friction 85 N-m
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Fig. 13 Simulation result of the open loop system
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Fig. 14 Simulation result of the PD control
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Fig. 15 Simulation result of the Friction torque observer
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