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ABSTRACT

If an actuation system of the tactical missile is required very fast response time on
conditions of short operating time and big loads on the actuator, we would prefer to
adopt a small hydraulic system. In this paper, a mathematical model is proposed to
analyze and simulate the small hydraulic actuation system. The mathematical model
consists of a high pressure vessel model, a pressure regulator model, a hydraulic
reservoir model and a actuator model. The suggested model is validated by comparison
of simulation results with experimental data. The simulation results show that the
mathematical model could be useful for designing a hydraulic actuation system.
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Fig. 1. Schematic of a hydraulic actuation

system

Fig. 2. Hydraulic actuators and its tube lines

Fig. 3. Hydraulic power supply system
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Table 1. Inputs and outputs of system

components
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Table 2. Parameters and values of each

component
ah= = ok CH
=7| P 53.26 MPa
nete7| | =7 T 15 T
Z 60x107° m?®
Vso 12.50x10°° m°
Aps 27 84x107° m?
Xona 0.4x107° m
M 12x10°° kg
et x=d ki 155.16x10° N/m
ELI=] ks 6.65x10° N/m
F 453 N
Fs 13.31 N
Fa 15 N
s 1.3x107° m
VAo 85.3x10°° m°
Ao 133.96x10° m?
xS Vimex 61.7x10°° m
M 401073 kg
Fp 20 N
Kok 0.14 Volt/deg
Kamp 1.926 mA/Volt
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ko 0.216x10° -
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et Xymax | 0.38x107 m
=y w 408x10°° m
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