IRVING PAPER Level I – Hydraulic Theory and Components

Course Outline

1. Introduction

What is hydraulics?

Why use hydraulics?

Advantages

Disadvantages

Hydraulic System Safety

2. Graphic Symbology

Review of ANSI Y32.10 and ISO 1219 symbology.

3. Physics of Static Fluids

Review Pascal’s Law three basic statements.

Apply Pascal’s Law to Force Transfer and Force Multiplication.

Apply Pascal’s Law to hydraulic actuator operation.

Explain Intensification.

Explain Regeneration.


Perform training exercises on equipment.

4. Physics of Dynamic Fluids

Resistance to flow (pressure)
Types of Resistance

Resistance in Series

Resistance in Parallel

Perform training exercises on equipment.

Actuator Speeds

Hydraulic Horsepower

5. Hydraulic Fluids

Fluid Properties

Viscosity

Viscosity Index

6. Contamination

Defining Contamination

Sources

Prevention

Control

Monitoring

7. Hydraulic Pumps

Theory

Classification 

Inlet Problems
Cavitation

Aeration
Demonstration
Cavitation

Aeration


Pump Types

Gear

Vane
Piston

8. Fluid Conductors

Tube, Hose & Pipe

Identification

Assembly and Installation

Cleaning

9. Directional Control Valves

Check Valves

Pilot Pressure Check Valves Pilot Operated Valves Pilot to Open (Lock Valve)

Demonstration
Pilot to Open (Lock Valve)
Pilot to Close
Shuttle Valves
Spool Type Directional Control Valves


Operators


Positions


Spool Configurations

Directly operated valves

Two stage valves

10. Flow Control Valves

Application

Meter in

Meter out


Bleed off

Demonstration
Meter in
Meter out

Bleed off


Flow Control Types

Fixed & Variable

Non-Compensated


Compensated

11. Pressure Control Valves

Relief Valves

Simple & Compound Type

Venting
Remote Setting

Demonstration

Compound Relief

Venting 
Remote Setting

Unloading Valves

Sequence Valve

Load Control Valves

Counterbalance Valves

Operation
Set up procedure
Brake Valves
Load Control Valves Demonstration

Set up procedure


Pressure Reducing Valves

12. Accumulators


Types



Bladder



Piston



Diaphragm


Precharge



Safety
13. Actuators

Cylinders
Motors
Limited Rotary

