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Abstract

A small hydraulic winch system with an automatic tension control unit was designed to
improve the work efficiency of coastal small vessels and the dynamic response characteristics
of the winch system operated in the open loop condition was investigated.

The inlet and the outlet pressures in hydraulic motor, the torque and the rotating speed of
winch drum were measured as a function of time, and the behaviour in autotension mode for
stepped load changes was analyzed.

The results obtained are summarized as follows :

1. The developed winch system for coastal small vessels will result in better fishing with

improved efficiency and lower manpower consumption by remote control of winch system.

2. The rotating delay times of winch drum for on/off operations of solenoid valve were 0.09
sec at CW mode and 0.04 sec at CCW mode, respectively. After the solenoid valve was
controlled, response characteristics were unstable slightly but showed good tracking
behaviour over short time.

3. The driving torque of winch system in autotension mode was kept almost constant of 55.9
kgf - m, and then the rotating speed of winch drum was kept almost constant of 5.1 rpm
in the larger torque than 55.9 kgf - m and 11.1 rpm in the lower torque than that.

4. The 5% settling times in the transient response characteristics of autotension mode under
rapid increasing and decreasing conditions of load were 0.12 sec and 0.2 sec, respectively,
and then the rotating speeds were 11 rpm and 5.3 rpm, respectively.

5. The tracking behaviour of torque and rotating speed by remote control operation were
stable within 0.23 sec at CW mode and 0.37 sec at CCW mode, respectively.
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Fig. 1. (A) A mechanical lever of proportional
control valve PVG 32.
(B) The relationship between control

\£ ) and inclination angle of
Voe

mechanical lever for remote controller.
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Fig. 2. Schematic diagram of the automatic winch
system for small fishing vessels.
(A) Pressure Sensor (B) Solenoid amplifier
(C) Relief valve
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