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Abstract

It has recently shown that a solenoid valve
can be utilized in a hydraulic position-control sy-
stem by discontinuous control methods.

The objective of this study is to investigate
the effects of solenoid valves on the response ch-
aracteristics of a hydraulic position-control sys-—
control
nethods i.e., Simple On-Off (SOF) and Pusating On-
Of £(POF) controls.

tem by applying two kinds of discontinuous

Three types of solenoid valv-
es i.e.low-frequency, closed-center type (LF/C),
high-frequency, closed-center type (HF/C), low-fre-
quency, tandem—center type(LF/T) were used in this study.
Effects of loading conditions and contfol para-
meters on the response characteristics were exper-—
imentally examined and compared each other.
Pressure transients within the actuator were also
studied.
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Fig.2 TInput-output characteristics of the
controller.
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Fig.3 Schmatic diagram of the experimental

apparatus.
SWITCHING | MAXFLOW RATE

NOTATION| TYPE e PS<70 kg /e MANUFACTURER | PART NUMBER
lased .

LFIC Ez‘:\s':r 4 cydessec| 40 t/min Lotte Daikin }JSO-G02-2C
Closed .

HE/C | onter (B3 Cxtefsec) 20 L/min Sperry Vickers |DG-4M4-32C
Tandem . X

LE/T Jcenter | & Ordessec] 20 t/min | Lotte Daikin |J50-602-66C

Table 1 Manufacturer specifications of
solenoid valves.
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Iype Closed Cenfer  Type
: Tandem Ty
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Fig.4 Effects of pulse modulated value on
response characteristics of the sys-
tem with POF controller (MOBO).

Type Closed Center Type  Tanden Type(LF/T)
Loa Low Freq.(LF/C) | High Freq.(HF/C)
woso | 55.44 4302 20068 *15-20 58,75 1220
pd R IR PR S R
Wom2 | 3.5 sa rhes 22335 | 6.2 ﬁfga
MOBO 2.3 -9 g.s1 132 227 -8
::: 1280 167 1958 n.s 20 1.3 ¥-39
HoR2 218 -0 Cae 10 3.08 -z
Table 2 Minimum stable deadbands and

steady-state errors of the system
with SOF controller.

Fig.5 Effects of pulse modulated value on
responese characteristics of the sys-
tem with POF controller (MORO).
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Fig.6 Effects of pulse frequency on response
characteristics of the system with POF
controller (MOBO).
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Fig.9 Typical transient responses of the

system with

POF controller.

Fig.7 Effects of pulse band on response
characteristics of the system with
POF controller (MOBO).
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Fig.8 Appropriate combinations of control

parameters for near best response of

the system with POF controller (MOBO).
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