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» In_the industry we use three methods for
transmitting power from one point to another.

1. Mechanical transmission is through
shafts, gears, chains, belts

2. Electrical transmission is through
wires, transformers

s |3, Fluid power is through liquids or
gas in a confined space

, & Questlons

)» //Mohamed/[FAbdo 3 10/172018
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Flufd Power and Its Scope
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3cope of presentation
~ ntreduction (T T A

- » Fluid power is the technology that

A A deals with the generation, control

lassification of Fluld and transmission of forces and
Power Systems . .
movement of mechanical element or
Advantages of . .
Fydrsolcs system with the use of pressurized
ancgonporentsof | fluids in a confined system.
dltm\:'antalgesof
raulics . . .
» Both liquids and gases are
Thanks & Questions considered fluids.
Dr. Eng, / Mohamed |. Abdo 4 107172018
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» Fluid power system includes

c""’"“:,‘,‘,‘,‘.?c:{,ﬁ.“.“’: » a hydraulic system (hydra meafling water

e e—— in Greek) and a pneumatic system
Lower,Systtm (pneuma meaning air in Greek).

*‘{:;333;&“ | » Oil hydraulic employs pressurized liquid
petroleum oils and synthetic oils,

» and pneumatic employs compressed air

A that is released to the atmosphere after

performing the work,

Basic Components of
a Hydraulic System ,

Thanks & Questions

Dr Eng: /Mohamed I*Abdo 5 10/172018
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Flufd Power and lts Scope

---------------------------------------------------------------------------------
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_ » Fluid power system includes

cg:mc:g&? L of Fluid » water .h:.ns Cf:rtain (!rawback.s in fhe

TR a v transmission of hydraulic power in machine
Power Systems operation and control.

Ada;gglm'of » Commercially, pure water contains various

chemicals and also foreign matter, and

Bm;d?gm cog;:tt:r:' unless special precautions are taken when it

is used,

disadvantages of . ..
Hydraulics » 1t I1s nearly impossible to maintain valves
and working surfaces in satisfactory
Thanks & Questions cond iti()n

Dr. Eng. fMohamed |: Abdo 10/1/2018
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Clessification of Fluld power applications

Scope of presentation . . -
imtoducton | 2~ Fluid  power applications  can be :

Fluid m;m:.nmf classified into two major segments:

--------------------------------------------------------------------------------------------------------------------------------

aumaasn e’ | > Stationary hydraulics.

Power Systems

saageer | | > Mobile hydraulics.

Hydraulics

Basic Components of
a Hydraulic System

disadvantages of
Hydraulice

Thanks & Questions

Br. Eng. /Mohamed [FAbdo 8 101172018
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Classifieation of Fluid power applicat

Scope of presentation . ., :
 mtroduction |~ Otationary hydraulics. :

" Fluid Power and Its
~Scope

Classification of Fluid
Power Systems

Advantages of
Hydraulics

Basic Components of
- aHydraulic System

 disadvantages of
’ Hydraulics

‘ Thanks & Questions

--------------------------------------------------------
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------------------------

v'Stationary

hydraulics:

Stationary hydraulic systems

position.

valves are
operated.

remain firmly fixed in one

v'The characteristic feature of
stationary hydraulics is that

mainly solenoid

Or. Eng. / Mohamed |. Abdo 9 10/1/2018
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 Fluid "8":;;: and lts The applications of stationary hydraulics ave as follows:
— . Machine tools and transfer lines.

l
2. Lifting and conveying devices.
‘Chnlﬂcatlon of Fluid . .
Power Systems | 3. Mectal-forming presses.
4. Plastic machinery such as injection-molding
machincs.

i Advantanes of
| Hydraulics

Baslc Components of

aHydraulic System | - Rolling machines.
| disadvantages of 6. Lifts,
Hydraulics S g
7. Food processing machinery.
8. Automatic handling cquipment and robots.
Thanks & Questions
Dr. Eng: /Mohamed'[FAbdo 10 10/1/2018
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atiom off Fluid p@war apspl ications

Scopo ? of | preantauon 5

Introduction

" Fluid Power and Its |
Scope

Classification of Fluid
Power Systems

Advantages of
Hydraulics

Basic Components of
a Hydraulic System

disadvantages of
Hydraulics

Thanks & Questions

-

---------------------------------------------------------------------------------

----------------------------------------------------------------------------------

Dr. Eng. /Mohamed I. Ab

/ Mobile hydraullc systems move
on wheels or tracks such as a
tower crane or excavator truck
to operate in many different
locations or while moving.

v'A characteristic feature of mobile|

hydraulics is that the wvalves are
frequently manually operated.

Bolyadl azya L .}L:SII (:_LT__JJ gyl goyall Hlg> 10/1/2018
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Fluld Power and Its
Scope

Classification of Fluid |
| Power Systems

Advantages of
Hydraulics

Basic COmPonents of
a Hydraulic System |

dlsadvantagea of
Hydraulics

Thanks & Questions

Dr. Eng: /Mohamed |} Abdo

------

-----------------------------------------------------------------------------------

\Scope of presentauon 5
} Introduction

v The appllcatlons of mobile
hydraulics are as follows:

!\.)

8 = ke

Automobilcs, tractors, acroplancs, missile, boats,
clc.

Construction machinery.

Tippers, excavators and clevating platforms.
Lifting and conveying devices.

Agricultural machinery,

12 10/172018
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Classifteation of Fluid power applications

------------------------------------------------------------------------------------------------------------------------------- "
.

Scope of presentation | . : ) v
 wtoauction |~ L 1€ following are the two types of;

Fuid Powerandits  hiydraulic systems:

BEEE | . Fluid transport systems

ClagaitcationotFlid | 2, Fluid power systems

Advantages of
Hydraulics

Basic Components of
a Hydraulic System

disadvantages of
Hydraulics

Thanks & Questions

Dr. Eng, /Mohamed [“Abdo 1071/2018
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Classification of Fluid power apj ‘ly@a&‘i@m

Jcope pt_p(uentntlon

Introduction

Fluid Power and lts
Scope

Classification of Fluid

Power Systems

Advantages of
Hydraulics

Basic Compenents of
a I-lyclraulf’o System

disadvanta s of

--------------------------------------------------------------------------------------------------------------------------------

‘rThe following are the two types ot

hydraulic systems:

Y -
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v Fluid transport systems: Their sole
objective is the delivery of a fluid
from one location to another to
accomplish some useful purpose.

v Examples include pumping stations
for pumping water to homes, cross-

Hydraulic
country gas lines, etc.
Thanks & Questions
Dr. Eng. / Mohamed |- Abdo 14 10/1/2018
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Classification of Fluid power applications

~ Introduction

Classification of Fiuid
Power Systems

Advantages of
Hydraulics

Basic Comronents of
a Hydraulic System

disadvanta
Hydraulics

Thanks & Questions

R R e R -~
N

scopoofpnunuuon :
~ i »The following are the two types 01;

Fluid Power and lts |

hydraulic systems:

--------------------------------------------------------------------------------------------------------------------------------

sof

v Fluid power _systems: These are
designed to perform work. In fluid power
systems, work is obtained by pressurized
fluid acting directly on a fluid cylinder or
a fluid motor.

v' A cylinder produces a force resulting in
linear motion, whereas a fluid motor
produces a torque resulting in rotary
motion.

Or. Eng. / Mohamed |, Abdo
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Scope of pregentation |

SR _-g‘;vThe fluid power system can be
Flid Powerand ts 1 categorized as follows:
Scope ) oo s R RS SRR AT SRR i O S S NS SRR i R AP AN

Classification of Fluld
power applications

- 1. Based on the control system.
|2. Based on the type of control .

Advantages of
Hydraulics

Basic Components of
a Hydraulic System !

disadvantages of
Hydraulics

Thanks & Questions ‘

Dr. Eng. / Mohamed | Abdo TR 2 .  {0/2018
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Classtfication of Flutd nower Systems
E )

S_cope - prosentaﬁon .....................................................................................................
Introduction

Fluid Power and Itn
Scope

Classlfication of Fluid
power applications

.
---------------------------------------------------------------------------------------------------------------------------------

1. Open-loop system:

v'There is no feedback in the open
_ system and performance is based on
Moagesot | the characteristics of the individual

Basic components of | COMponents of the system.
a Hydraulic System

v The open- loop system is not accurate
and error can be reduced by proper
marke 8 ausstions || calibration and control.

disadvantages of
Hydraulics

Dr. Eng: /Mohamed |"Abdo 17 : 10/1/2018
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Classification of Fluld power Systems

lntroductlon

Scope ot mresentaton T T
~reducion | 7~ Based on the control system.

Fluid Power and (ts |
_ Scope

Classification of Fluld
‘power applications

Advantages of
Hydraulics

Basic Components of
a Hydraulic System

disadvantages of
Hydraulics

Thanks & Questions

Dr. Eng. / Mohamed | ARSI NIl S S 10/1/2018

2. Closed-loop system:

v This system uses feedback. The output of the
system is fed back to a comparator by a measuring
clement.

v The comparator compares the actual output to the
desired output and gives an error signal to the
control clement.

v The crror is used to change the actual output and
bring it closer to the desired value.

v A simple closed-loop system uses servo valves
and an advanced cuctom neee dimtal ¢lectronics.
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Classification of Fluid power Systams

Scope of presentation : . .
o~ Based on the type of control

Fuid e it v’ Fluid logic control: This type of system
classification offiwia| 18 controlled by hydraulic oil or air. The

pouersepieren® | gystem employs fluid logic devices such

— as AND, NAND, OR, NOR, etc.

*Hyaragies” | Electrical control: This type of system

Basic components of | 1S controlled by electrical devices. Four
a Hydraul&o System ¢ - B
basic electrical devices are used for
disadvantages of o .
Hydraulics controlling the fluid power systems:
switches, relays, timers and solenoids.

Thanks & Questions

Dr. Eng, / Mohamed |, ARSI UCAEININE IR AN A SR e L 10/1/2018
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Classification of Fluid power Systems
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Scope of presentation :

~ Introduction
Fluid Power and Its
Scope .
Classification of Fiuid
 paver applications

Advantages of
Hydraulics

Basic Components of
a Hydraulic System

disadvantages of
Hydrauiica

Thanks & Questions

. ~ Based on the type of control

* Electronic control: This type of system
is controlled by microelectronic devices.
The electronic brain is used to control
the fluid power muscles for doing work.
This system uses the most advanced
type of electronic hardware including
programmable logic control (PLC) or
microprocessor (nP).

Scanned by CamScanner



Scope of presentation
Introduction

Fluid Power and Its '
8c¢_»pe

Classification of Fluid
~ power applications

Classification of Fluid
Power Systems

Basic Com nis of
a Hydraulic System

disadvantages of
Hydraulics

Thanks & Questions

Dr. Eng. / Mohamed |. Abdo

Fluid power systems are simple, easy to
operate and can be controlled accurately.

Multiplication and variation of forces
Multifunction control

Low-speed torque

Constant force or torque.

Economical

Low weight to power ratio

Fluid power systems can be used where
safety is of vital importance

74 : 10/1/2018
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Systrem«s; Basgic C'Otm‘.p:o:nc@n‘;t s of a Hydraulic System

- - Load
Fluid Power and Its Motar 1=-0ll 2-Forward 3-Return =
e Scope | / \
Classification of Fluid - 3 g 2
power applications Fiher Pressure m e |
. | regulator \ ST
Cla;tiﬂcaﬁon of Fluid L li
ower Systems e = PR -
Advantages of T FUIp —— . ,
Hydraulics R — DR
) Direulon.—l R At

.................. | control (e Y
........... tro < B
............ < valve

...... Actuator

......
\\\\\\

disadvantages of it olltank
Hydraulics

Thanks & Questions

Dr. Eng. /Mohamed |. Abdo 22 10/1/2018
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Systerns Basic Components of a Hydraulic System

Scope of presentation 1 - pump
Introduction ' : «
Fluid Power and lts 2 N OII t‘lnk
Scope 3 — tlow control
Classification of Fluid
power applications valve
B e on f Fod 4 — pressure relief
Advantages of 2 Valvc
Hydraulics ““‘IF{

_ z S — hydraulic
e |- n
cylinder

disadvantages of
Hydraulics

6 — directional
control valve

7 — thrgttle valve

Pr. Eng {Mohamed |. Ab .5J|_}:~J| 8239 I .}*‘:"5 &L’JJ}! o el L.“.’\}'DJI .)LFrT 10/1/2018
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Systems Basic Components of a Hydraulic Systen

Scope of presentation

~ Introduction = - ’ A
Fluid Power and lts Q‘\ m f\@ O M
= QO |
Classlfication of Fluid - " \\l] ﬁ’ } e

_power applications ] g — €, .
Classification of Fluid | gl e | '
Power Systems - Py B | .

Advantages of
Hydraulics

disadvantages of
Hydraulics

e Model Control system EHS

Dr. Eng. /Mohamed |- Abdo 10/1/2018
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