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A Study of Peak Pressure Reduction Control of
Electro Hydraulic System using Convolution
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Abstract: Hydraulic systems are essential for most of the construction equipments due to their various

advantages, such as very powerful, quick response speed, precision control and remote control. Moreover, they

are necessary to apply the electro hydraulic systems for precise and remote controls. Operating the small

electronic joystick of the remote controller for the control of a multipurpose work machine with remote control

technology increases the possibility of a sudden operation compared to the use of a conventional hydraulic

joystick. When a joystick is suddenly operated, the peak pressure is generated in the system due to the quick

response of the system. Then a vibration is generated due to the peak pressure, which causes instability to the

operation of the construction equipment. Therefore, in this study, we confirmed the level of reduction of peak

pressure occurring in the electro hydraulic system by using AMESim, when the output signal of the step shape

generated by the sudden operation of the electronic joystick was changed by using the convolution operation.
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(a) excavator mode

Fig. 2 Small size multi-purpose work equipment

(b) loader mode
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Fig. 3 Coordinate system of small size multi-
purpose work equipment
Table 1 Link parameters of small size multi-
purpose work equipment
i o a; d; 0;
1 0 0 0 0,
2 -90° L 0 0y
3 0 0 0 0,
4 0 L, 0 0,
5 0 L, 0 0
6 0 L 0 O

7|4, a,_, = the angle between Z,_, and Z,

a;_, = the distance from Z,_, to Z,

K

= the angle betweenX;_; and X,

i

0
d; = the distance from X, ; to X,.

v i

Table 19 H= Iv|E]E transformation matrix
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Table 2 Specification of hydraulic component

Specification
) - Piston diameter : 70mm
Boom cylinder .
* Rod diameter : 40mm
(excavator)
- Stroke : 300mm
. * Piston diameter : 55mm
Boom cylinder )
- Rod diameter : 40mm
(Loader)
+ Stroke : 376mm
« Piston diameter : 50mm
Arm cylinder * Rod diameter : 30mm
- Stroke : 300mm
+ Piston diameter : 55mm
Bucket cylinder * Rod diameter : 30mm
+ Stroke : 390mm
+ Max. flow rate : 26L/min
Valve
+ Rate current : 680mA
Pump * Displacement : 8 mL/r
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Fig. 7 Small size multi-purpose work equipment
modeling using AMESIm
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Fig. 12 Convoluted signal (sample point 1,000)

Table 3 Delay time of convoluted signal

(unit : s)
sampling .
point square | triangle sine ramp
500 0.27 0.17 0.17 0.11
1,000 0.52 0.41 0.41 0.25
4. Aol A1

41 Al=ellold =
AEFA Akl o3
A3 T A Eg o)A sj4 =4S Table 494 2t}

Table 4 Simulation condition

Parameter Value
Rotation speed of
electric motor 1.800 rpm
Relief pressure 20 MPa
Simulation time 250s
Sampling time 0.01s
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Table 5 Peak pressure level (unit : MPa)
raw | square | tiange | sine | ramp
500 | 17.5 | 17.1 | 146 | 146 | 159
Boom
L000 | 175 | 147 | 126 | 123 | 115
500 | 12.1 | 12.1 | 123 | 123 | 123
Arm
L000 | 12.1 | 122 | 124 | 124 | 124
500 | 174 | 28 2.5 2.5 24
Bucket
1,000 | 174 | 23 1.8 1.7 1.7
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