Electrohydraulic Circuits

1. Overview

Electrohydraulic circuits integrate electrical and hydraulic systems to manage and control
hydraulic actuators through electrical signals. This combination allows for sophisticated
control of hydraulic systems, offering precision, efficiency, and adaptability.

2. Components of Electrohydraulic Circuits
A. Hydraulic Actuators

e Hydraulic Cylinders: Convert hydraulic pressure into linear motion.
e Hydraulic Motors: Convert hydraulic pressure into rotary motion.
e Hydraulic Power Units (HPUs): Provide the hydraulic fluid under pressure.

B. Electrical Components

o Sensors: Measure parameters like pressure, flow, and position. They send data to
controllers.

o Controllers: Process input from sensors and send control signals to actuators and
valves. Examples include PLCs (Programmable Logic Controllers) and dedicated
hydraulic controllers.

o Switches and Relays: Control the electrical signals that operate hydraulic valves and
actuators.

C. Hydraulic Components

e Hydraulic Valves:
o Directional Control Valves: Direct hydraulic fluid to different parts of the
circuit.
o Pressure Relief Valves: Prevent excessive pressure buildup.
o Flow Control Valves: Regulate the flow rate of hydraulic fluid.
e Hydraulic Reservoirs: Store and supply hydraulic fluid to the system.
e Hydraulic Pumps: Provide the necessary hydraulic pressure.

D. Electrical-Hydraulic Interface Components

e Electrohydraulic Solenoid Valves: Electrically controlled valves that regulate
hydraulic flow based on electrical signals.

e Proportional Valves: Provide variable control of hydraulic fluid flow and pressure,
based on an electrical input.

3. Operation Principles

1. Signal Generation:
o Sensors: Measure various parameters like pressure, flow rate, or position.
o Controllers: Receive signals from sensors and decide the required actions
based on pre-set algorithms or user inputs.



2. Signal Transmission:

o Electrical Signals: Controllers send electrical signals to solenoids and
actuators to adjust the hydraulic system's operation.

o Hydraulic Control: Solenoids and valves act on the hydraulic fluid, changing
its direction, pressure, or flow rate as needed.

3. Actuation:

o Hydraulic Actuators: Convert the controlled hydraulic fluid into mechanical
motion. For example, hydraulic cylinders extend or retract based on the
hydraulic pressure applied.

4. Feedback and Adjustment:

o Feedback Systems: Sensors continuously monitor the system and send real-
time data to controllers.

o Adjustments: Controllers adjust electrical signals to ensure that the hydraulic
actuators perform the desired movements accurately.

4. Advantages of Electrohydraulic Circuits

e Precision Control: Allows for fine-tuned control of hydraulic actuators through
electronic signals.

o High Power Density: Combines the high power output of hydraulic systems with the
precision of electronic control.

o Flexibility: Can easily adjust to different operating conditions and control multiple
actuators simultaneously.

o Improved Efficiency: Optimizes the use of hydraulic fluid and energy, reducing
waste and improving performance.

e Automation: Enables advanced automation features, including feedback control,
safety monitoring, and diagnostics.

5. Applications of Electrohydraulic Circuits

1. Industrial Automation:
o Machine Tools: Control complex machinery such as CNC machines and
presses.
o Robotics: Provide precise control for robotic arms and automated systems.
2. Automotive:
o Power Steering: Manage hydraulic systems in steering mechanisms.
o Braking Systems: Control hydraulic brake systems in vehicles.
3. Aerospace:
o Flight Control Systems: Operate aircraft control surfaces and landing gear.
o Spacecraft: Manage hydraulic systems for various spacecraft functions.
4. Construction:
o Excavators and Cranes: Control lifting and digging operations with
hydraulic actuators.
o Earthmoving Equipment: Provide precise control for heavy-duty machinery.
5. Marine:
o Ship Steering Systems: Operate hydraulic steering and propulsion systems.
o Deck Machinery: Control winches and cranes on ships.

6. Maintenance and Troubleshooting



Regular Inspection: Check for leaks, wear, and proper functioning of both hydraulic
and electrical components.

Fluid Quality: Ensure hydraulic fluid is clean and at the correct level.

Electrical Connections: Inspect wiring and connections for signs of wear or damage.
Calibration: Regularly calibrate sensors and controllers to maintain accurate
operation.

Diagnostics: Use diagnostic tools to monitor system performance and identify issues
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