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Friction Torque Analysis of a Hydraulic Motor-Load System
using Proportional Control Valve
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Abstract

In this paper, The static friction torque and viscous friction torque including hydraulic motor-load system
driven by hydraulic proportional control valve analysis. The basic experimental was performed toward
characteristic in pressure and flow rate in hydraulic system energy. The variable of friction torque was
experiment on brake pressure variable using pneumatic brake system. The analysis of nonlinear friction and
linear friction was performed toward friction characteristic of hydraulic system.

Key words : A A|n}2HE H(static friction torque), 53 PF2E F(viscous friction torque), -3 =E] F-3}HA|
(hydraulic motor-load system), H]’13& w©}Z(nonlinear friction), A3 v} (linear friction)
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Fig. 1 A schematic diagram of the hydraulic
proportional speed control system
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Table.1 Sp cn‘lcatlons of hydraulic components
Components Specifications
Hydraulic Pump | Quax= 14 /'min |, Pupw= 160 bar
Relief Valve Prax = 160 bar , Pst = 60 bar
Filter Mesh size ( 5 pm )
Tachometer Voltage = -10 ~ 10 V
Generator
Controller Computer (IBM PC Pentium II)
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Fig.3 Flow versus input voltage

120

100 -

80

60 /;i
40
/ === Driving torque(Nm)
o H—— TS
0

v == Friction torque(Nm)

0 0.2 0.4 0.6 0.8 1 12 14 16 18
Velocitry(rad/sec)

(a) E2lo|3 =0l A=
(a) without brake pressure

120

0 N -
80 /
60
40 .
=&—Driving torque(Nm)

20
i —B—Friction torque(Nm)
0

o 0.2 04 0.6 0.8 1 12 14
Velocity(rad/sec)

(b) =2fo|3 20| 2 bar & If
(b) with brake pressure ( 2 bar )

60
0 { w=t Driving torce(Nm)
20 == Friction torce(Nm)

0 0.2

0.4 0.6 0.8 1
Velocity(rad/sec)

(b) E&llo]3 k20| 5 bar Y i
(b) with brake pressure ( 5bar )

J8 4. £zof mE 733 ofEES
Fig.4 Driving and Friction torque Flow versus
velocity.
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(a) CCW to Hydraulic Motor
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Fig.5 Friction torque Flow versus input voltage and
brake pressure.
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Fig.6 Friction torque versus velocity and input
triangle wave.
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