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High Speed On-Off
~Zw 2 ukAl), Stability Analy-

PWM control is a kind of nonlinear control. The merits of PWM control of hydraulic equipment
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are the robustness of the high speed on-off valve and its low price. And it is easily implemented
to hydraulic equipments with microcomputer. The high speed on-off valve is directly digitally
controlled without any D/A converter. The objectives of this study is to analyze the limit cycle
which regularly appear in the position control system using high speed on-off valve, and to give
a criterion for the stability of this system. To do this, the nonlinear characteristics of PWM and
cylinder friction of this system are described by harmonic linearization and the effects of
parameter variations to the system stability are examined theoretically and experimentally.
Consequently, the availability of the proposed method is confirmed well.
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Fig. 7 Hydraulic circuit of experimental equipment .
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Table 2 Specification of experimental apparatus.

Equipment

Specification

Electric motor

5 PS

Hydraulic pum;

Qmax=8~9 1/max

Pumax=250 kgf/cm?

A,=7.65 cm?
Actuator
St=10cm
_Qmax =42 l/mm
Xvmax =0.015¢cm
Hydraulic ngh Speed ton,dead=0-46 ms
system on-off valve ton,aisp="0.18 ms
tosr,deaa=0.30 ms
) toff,d|sp=0.16 ms
Relief valve Prex=230 kgf/cm?
Filter 10 #m
Accumulator 1 {4 liter
Accumulator 2 [0.75 1, 70 bar
Elec.trlc Displacement 12 bit (0.315 mm)
equipment |transducer
. IBM PC/AT,
Controller |Microcomputer CPU386
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