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Abstract

The dynamic behavior characteristics of a small fishing crane for inshore and
coastal fishing vessels was experimentally analyzed in order to improve the fishing
operation and to reduce considerably manual work of fisherman.

The small fishing crane was designed to be controlled electro-hydraulically by
means of proportional valves and solenoid valves, and also to be controlled the
speed of each operation.

The dynamic behavior characteristics was investigated by measuring the changes
of parameters such as oil pressure, swing angle of load, load tension. the lifting
angle and the swing angle of crane arm when the arms extended in a side way was
given a test load.

The results obtained are summarized as follows:

1. The designed small fishing crane can be proportionally controlled by means of

proportional valves and rapidly by operating the solenoid valves, respectively.
The capacity, turning angle, maximum reach of crane were 2 T-M, 180° ., 3.7 m.
respectively.

2. The vertical change of crane arm on the extension of lifting cylinder was 1.2° /cm,
and the swing speed of crane arm due to the extension of swing cylinder by on/off
operations of solenoid valves was 15 /sec, with the swing period of 1.4 sec and the
angle fluctuation of £11.0° .

3. When changing simultaneously the horizontal and vertical positions of the lifting
load by on/off operations of solenoid valves, the swing and lifting spéeds of crane
arm were 4.46° /sec and 6.4" /sec, respectively. ,

4.The movements of the designed crane were particularly smooth as they are
controlled with the aid of proportional valves than by means of solenoid valves.
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Table 1. Specification of a small fishing crane
designed experimentally in this study

Item Specification
max. load 20 T-M
max. pressure: 140 kg/cm”

max. reach
(hor./ver.) 3Tm /4 m
electric motor 22 kW X 4P

D17 (6.62cmi’/rev)
" ($70+ $50+ 4 25) X 1100st

hydraulic pump

arm cylinder

(mm)

speed 22 m/ 29 sec
lifting cylinder #50% ¢ 70x600st (mm)

speed 80°/ 12 sec
swing cylinder #50X ¢ 70%x300st (mm)

rot. angle 180°

slew speed 180°/ 16 sec
winch hydr. motor M3A21 (206cr?’ /rev)

wire rope $6XxX25 m

wind speed 3.7 m/ min
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Fig. 1. Schematic diagram of a small fishing
crane developed in this study.
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Fig. 2. Hydraulic circuit diagram of a
small fishing crane developed in
this study.
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(C) Swing boom (D) Winch

(E) Solenoid valve

(F) Proportional conirol valve
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Fig. 3. Electric control diagram for operating
of a small fishing crane developed in
this study.
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