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Abstract: Mobile hydraulics require higher energy efficiency, and a simpler as well as robust design, than
general industrial hydraulics. The 6/3-way directional control valve is widely used as a mobile hydraulic control
valve. However, since the 6/3-way directional control valve is a spool type valve, it is difficult to maintain the
load. A counterbalance valve is typically used, to maintain the load, and lift down. However, in an industrial
field using a mobile hydraulics device, a pilot controlled check valve may be used to implement holding and
lifting operation of the self-weight load, and a relief valve may be used simply to exert back pressure. But no
comparative analysis of advantages and disadvantages of each method was revealed. In this study, various
methods of holding and unloading load with self-weight in mobile hydraulics are investigated, and compared
through simulation using AMESim software. This is experimentally verified by using Festo's mobile hydraulic
test rig TP800.

7l MY po : density of fluid, kg/m’
v : viscosity of fluid, cSt
A : pressure area of the poppet, m’

P : pressure, bar 1. M B

Q : flow rate, I/min

k : spring constant, N/m 2t 92 ZE2 5 IS [l H

C, : flow coefficient A =2 oluA] EE&H AT A, A1 AT

¢ : 1/2 angle of poppet, ° 879 2ukd {3k AlojBEE /3 ol

x, : zero displacement on spring, m B} wo] AL3t. a2y ¢3HEA ol A

i : pilot ratio of counterbalance valve 232017] WEo F3te FAE st F8t
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Fig. 1 3 circuits controlling load movement (a)
Double non-return valve (b) Pressure relief
valve (c) Counterbalance valve
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Table 1 Cylinder rod side static pressures for

two loads (unit: bar)
Load CBV PRV DNRV
0 22 58 18
30 18 22 15
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Table 2 System Parameter

Mass 10 g
Viscous coefficient 100 N/m/s
Lower displacement limit of poppet 0 mm
Higher displacement limit of poppet 5 mm
Poppet seat diameter 10 mm
Spring stiffness 80N/mm
Spring force at zero displacement 70N
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