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Figure 1: Block diagram of basic servomechanism-based regulator.

2 Description

The electro-hydraulic system used in this experiments is the EHS160 (FEEDBACK INSTRUMENTS
LTD). It consists of the following hydraulic components: the hydraulic pump which delivers hydraulic
energy, the servo system (Figures 2 and 3). The servo system consists of a servo-valve, hydraulic ducts,
hydro-motor and the sensors for angular velocity and angle. A PC will be used instead of the existing
controller components.
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3 Experimental Setup

3.1 Overview

The electro-hydraulic system used in this experiments is the EHS160 (FEEDBACK IN-

STRUMENTS LTD). It consists of the following hydraulic components: the hydraulic

pump which delivers hydraulic energy (located at the adjoining room), the servo system

(Figures 3.1 and 3.2) and the electrical patch with the outputs of the sensors and the

electronic controller components (Figure 3.4). The servo system consists of a servo-valve,

hydraulic ducts, hydro-motor and the sensors for angular velocity and angle. A PC will

be used instead of the existing controller components.

Figure 3.1: Model Control system EHS 160

Fig 3.2 shows the system with responding numbers on its components.

List of components

1. Pump

2. Filter

3. Indicator: Supply Pressure

4. Accumulator tank

5. Indicator: volumetric flow in the return line

6. Adjustable throttle valve

7. Reservoir

8. Servovalve

9. Indicator: Pressure of Servovalve’s output 1

10. Hydromotor
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Figure 3.4: Control panel of the system EHS 160

3.2 Functional Description

An electric driven hydraulic pump transports the oil from the reservoir through a flexible

pressure tubing to the pressure side of the servo-valves. The supply pressure pV in the

power unit will be held at a constant value by a pressure relief valve. The outputs of the

servo-valve control the hydromotor through two hydraulic tubes. The hydromotor trans-

forms the hydraulic pressure or a hydraulic oil flow into a moment or angular velocity.

Another engine or a load can be driven by the drive shaft of the hydro-motor. A flywheel

mass on the driving shaft of the hydromotor can be braked by a shoe brake. A following

tachometer changes the angular speed into a voltage proportionally to the angular speed.

The speed voltage or the position voltage are the inputs to the PC. The controller will

be realized by the software package MATLAB Simulink. (Take the control of speed for

example, the speed voltage should follow a reference signal.) The controller sends out a

voltage to the servo-valve as a control signal depending on the control error (the difference

between reference value and measured value).

Oil flows out of Servo system, through the servo-valve and return line, and back to the

reservoir. Electro-hydaulic systems show both the advantages of the electrical and the

hydraulic system (high response speed, large power and reliability).

3.3 Controller Description

The block diagrams used in the MATLAB Simulink will be introduced in the following

section. The name of the Simulink Blocks are bold and if they are in German, a translation

Figure 2: Feedback, Inc. hydraulic servomechanism.

List of components:

1. Pump

2. Filter

3. Indicator: Supply pressure

4. Accumulator tank

5. Indicator: volumetric flow in the return line
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11. Tachometer

12. Indicator: Pressure of servovalve’s output 2

13. Input input 4

14. Output pos’n error

15. Output UT

16. Output A0Ø

17. Output AIØ

Figure 3.2: Sketch of system EHS 160

Figures 3.3 and 3.4 show the RTI-Box and the control panel.

Figure 3.3: RTI-815 (I/O Board )

Figure 3: Feedback, Inc. hydraulic servomechanism.

6. Adjustable throttle valve

7. Reservoir

8. Servovalve

9. Indicator: Pressure of servovalves output 1

10. Hydromotor

11. Tachometer

12. Indicator: Pressure of servovalves output 2

13. Input (Input 4 (uin in Figure 3))

14. Output (position error)

15. Output (velocity (uT in Figure 3))

An electric driven hydraulic pump (1) transports the oil from the reservoir (7) through a flexible pressure
tubing to the pressure side of the servo-valves (8). The supply pressure in the power unit (measured by
(3)) will be held at a constant value by a pressure relief valve. The outputs of the servo-valve control
the hydromotor (10) through two hydraulic tubes. The hydromotor transforms the hydraulic pressure or a
hydraulic oil flow into a moment or angular velocity. Another engine or a load can be driven by the drive
shaft of the hydro-motor. A flywheel mass on the driving shaft of the hydromotor can be braked by a shoe
brake (not installed). A following tachometer (11) changes the angular speed into a voltage proportionally
to the angular speed. The position error voltage (14) or the speed voltage (15) are the inputs to the PC.
The controller will be realized by LABVIEW. The controller sends out a voltage to the servo-valve (8) as
a control signal (13) depending on the control error (the difference between reference value and measured
value). Oil flows out of the servo system, through the servo-valve and return line, and back to the reservoir
(7). Electro-hydaulic systems show both the advantages of the electrical and the hydraulic system (high
response speed, large power and reliability).
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