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A study on the valve behavior accroding to the regulator
design parameters of a marine hydraulic winch

Noh, Gi Tae

Department of Refrigeration & Air-conditioning Engineering

Graduate School of Korea Maritime University

Abstract

After the analysis of function and dimension of regulator used in some
hydraulic winches, the main parameters that affect the performance of
valve were proved to be spool diameter, spool rod diameter, spring
coefficients on the spool-ended, spring initial force, the clearance between
the spool and the sleeve and the overlap length of the spool and the
sleeve. Hydraulic circuit and inner flow analysis was conducted by
commercial program AMESim and ANSYS CFX to predict the valve
behavior by changing design parameters for the valve system. For
confirmation, this simulation result was compared with experimental one.
The valve behaviors accroding to the design parameters were predicts as
following results: Spool position is primarity determined by spring
coefficients and spring initial force. Leakage and pressure characteristics in
the valve are influenced mainly by the overlap length of the spool and the
sleeve. The clearance between the spool and the sleeve is the main cause
for leakage and pressure characteristics in the valve.



In addition, flow force is determined by the shape of spool. Since the
validity of this simulation model was confirmed, the result of this study can
be applied to design new regulators of various hydraulic winches.

KEY WORDS: Regulator #|=# ©]¥; winch X];marine hydraulic winch
Aukg F9 9x]; valve W H; spool valve; ~ZWH | valve design; X A
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et 47, A

oo A5 A A5 PAE A
- A | Aol A&
z3 [ ol3t T kgl ml [ 1% | #2x | A3=
205 240 2 660 302.5 26 22 20.5
240 280 2 780 330 28 24 22
280 320 2 900 3575 30 26 24
320 360 2 1020 3575 32 28 24
360 400 2 1140 385 34 30 26
400 450 2 1290 385 36 32 28
450 500 2 1440 412.5 38 34 30
500 550 2 1590 412.5 40 34 30
550 600 2 1740 440 42 36 32
600 660 2 1920 440 44 38 34
660 720 2 2100 440 46 40 36
720 780 2 2280 467.5 48 42 36
780 840 2 2460 467.5 50 44 38
840 910 2 2640 467.5 52 46 40
910 980 2 2850 495 54 48 42
980 1060 2 3060 495 56 50 44
1060 1140 2 3300 495 58 50 46
1140 1220 2 3540 522.5 60 52 46
1220 1300 2 3780 5225 62 54 48
1300 1390 2 4050 5225 64 56 50
1390 1480 2 4320 550 66 58 50
1480 1570 2 4590 550 68 60 52
1570 1670 2 4890 550 70 62 54
1670 1790 2 5250 5775 73 64 56
1790 1930 2 5610 577.5 76 66 58
1930 2080 2 6000 577.5 78 68 60
2080 2230 2 6450 605 81 70 62
2230 2380 2 6900 605 84 73 64
2380 2530 2 7350 605 87 76 66
2530 2700 2 7800 632.5 90 78 68




A 37

A 3AE AR
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e T D A%
=3} o &} T [kg] [m] A1E | A2z | A3z
2700 2870 2 8300 632.5 92 81 70
2870 3040 2 8700 632.5 95 84 73
3040 3210 2 9300 660 97 84 76
3210 3400 2 9900 660 100 87 78
3400 3600 2 10500 660 102 90 78
3600 3800 2 11100 | 687.5 105 %) 81
3800 4000 2 11700 | 687.5 107 95 84
4000 4200 2 12300 | 687.5 111 97 87
4200 4400 2 12900 715 114 100 87
4400 4600 2 13500 715 120 102 90
4600 4800 2 14100 715 122 105 92
4800 5000 2 14700 | 7425 124 107 95
5000 5200 2 15400 | 7425 127 111 97
5200 5500 2 13100 | 742.5 130 111 97
5500 5800 2 16900 | 7425 132 114 100
5800 6100 2 17800 | 7425 117 102
6100 6500 2 18800 | 7425 120 107
6500 6900 2 20000 770 124 111
6900 7400 2 21500 770 127 114
7400 7900 2 23000 770 132 117
7900 8400 2 24500 770 137 122
8400 8900 2 26000 770 142 127
8900 9400 2 27500 770 147 132
9400 10000 2 29000 770 152 132
10000 | 10700 2 31000 770 137
10700 | 11500 2 33000 770 142
11500 | 12400 2 35500 770 147
12400 | 13400 2 38500 770 152
13400 | 14600 2 42000 770 157
14600 | 16000 2 46000 770 162
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