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Example of Hydraulic Brake 



Hydraulics 

 Generation of forces and motion using hydraulic fluids 

 Hydraulic fluid used as medium for power transmission 

 Application areas 

 Marine 

 Mining 

 Aircraft 



Hydraulic Cylinder and Piston 

Cut-away View 

Section View 



 



 



Hydraulic Force Transmission 

 



 

Festo 



Reynolds Number 

 

 

v: flow velocity (m/s) 

d: Pipe diameter (m) 

ν: Kinematic viscosity (m2s-1) 

Laminar Vs Turbulent Flow  
 Laminar flow fluid moves through pipe in ordered cylindrical layers 

 In turbulent flow the fluid ceases to flow in ordered  layers and form eddies 

Laminar flow : Re<2300 

 

Turbulent flow : Re<2300 

 



Components of Hydraulic System 

 Pumps 

 Valves 

 Accumulators 

 Actuators 

 Reservoir 



Pumps 

 A hydraulic pump is a mechanical source of power  

 Converts mechanical power into hydraulic energy (hydrostatic 

energy i.e., flow, pressure) 

 

 Types of Pumps 

 Vane pump 

 Gear Pump 

 Axial Piston Pump 



Vane Pump 



Gear Pump 

External Gear Pump Internal Gear Pump 



Axial Piston Pump 



Symbolic Representation of Pump 



Valves 

 To change flow direction (Direction Control) 

 To change flow rate (Flow Control) 

 Change fluid pressure (Pressure Control) 

Simplest example of valve is your basin tap 

What does that do among above three? 



Direction Control (DC) Valve 
Check Valve 



Direction Control (DC) Valve 
Pilot Operated 

Valve 



Direction Control Valve 

 Spool can be placed  

 Manually 

 Mechanically 

 Pilot pressure 

 Electrical solenoid 

Spool Valve 



Symbolic Representation of Valves  



Direction Control Valve 
Two-Way Valve 



Direction Control Valve 
Four-Way Valve 



Manually Actuated 4/3 Valve 

 



Air Pilot Actuated 4/3 Way Valve 



Solenoid Actuated DC Valve 



Flow Control Valve 
 Used to reduce the speed of cylinder or 

rpm of motor 

 Functions 

 Flow control 

 Flow regulating 

 

 

Festo 



Festo 



Flow Control Valve 



Pressure Relief Valve 



Linear Hydraulic Cylinders 



Hydraulic Circuit Design 

 Single acting cylinder 

Two position three way manually 

controlled dc valve 

Single acting cylinder 

Pressure relief 

Pump 

Reservoir 

Strainer 



Hydraulic Circuit Design 

 Double acting cylinder 

Three position four way manually 

controlled dc valve 



Hydraulic Circuit Design 

 Regenerative Circuit 



Drilling Machine Example 

 Spring centered position : 

Rapid Advance 

 Left envelope: Slow feed 

 Right envelope: Retracts 

piston 


