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Basic Components of a Hydraulic System
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.....................................

v External power supply

fourmaindislons in | required to drive the pump.

Basic Components of| v Reservoir is used to hold the hydraulic
liquid, usually hydraulic oil.

(motor) is
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Basic Components of a Hydraulic System

...............................................................
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-~ Filters

v’ Filters are used to remove any foreign
particles so as keep the fluid system

Basic components of| Clean and efficient, as well as avoid

'Wm damage to the actuator and valves.
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Basic Components of a Hydraulic System
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. » Pressure regulator

v’ Regulates (i.e., maintains) the required
level of pressure in the hydraulic fluid.
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» Hydraulic accumulator
(Servo Unit) (EHS160)
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v'The accumulator tries to hold up the
pressure by supplying oil to- the system
to replace that lost.

v'The oil in it is pressurized by a bag of |
nitrogen gas

v The bag has been precharged with gas

to a pressure of 3 .5SMPa (500psi) in the
absence of oil.
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. » The hydraulic actuator

v'The hydraulic actuator is a device used
to convert the fluid power into
mechanical power to do useful work.

v'The actuator may be of the linear type
(e.g., hydraulic cylinder) or rotary type
(e.g., hydraulic motor) to provide linear
or rotary motion, respectively.

10/8/2018

Scanned by CamScanner



s f tation : - :
cope of presentation E’ A rotary hydraulic motor (Servo):

([‘l[8160)

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

Cylinder movement

four main divisions in &
\ an electrical system -y . o
Basic Components of £ / {
a Pneumatic System ey o o ¥ \ [ 27N
Basic Components of ol . B3 W T
a Hydraulic System ' 1 . Q J
Comparison between = "".“"3‘f-i / *\
draulic and . ,‘f ,J—-—_-~.,!,
Pneumatic Systems S\ e ) RPN
. Comparison of \ t—~’-;‘f:"'7’;‘f‘.-..
~ Diiferent Power .
syﬁtems '.1 ";’.'.( &
Experiment -1

Thanks & Questions

Dr. Eng. / Mohamed'l, Abdo 10/8/2018

Scanned by CamScanner



Scope of presentati ’ 30 . .
- = ~A cylinder (or linear hydraulic

motor) (Servo Unit) (EHS160)

four main divisions in v Cylinder movement is _controlled by a _three-
. an electrical system
])(l&ltl()ll changc over a control valve,
Basic Components of X : :
a Pneumatic System » When the piston of the valve is changed to upper
Basic Components of position, the pipe pressure line is connected to port A
a Hydraulic System and thus the load is raised.
RO bl » When the position of the valve is changed to lower
Pneumatic Systems position, the pipe pressure line is connected to port B
Comparison of and thus the load is lowered.
Different Power . : pa . ;
Systems » When the valve is at center position, it locks the fluid
into the cylinder (thereby holding it in position) and
[ Experiment =1 dead-ends the fluid line (causing all the pump output
} Muid to return to tank via the pressure relief).
- Thanks & Questions P D
Dr. Eng. / Mohamed | Abdo 17 10/8/2018
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. »The Servo Unit (EHS160)

[ Thanks & Questions

v Qil temperature

v The oll temperature should not be allowed to exceed an indicated
40°C. Above this the oil may become on Inadequate lubricant.
That damage the system or not provide the desired pressure.
Keeping the temperature of the system under 30°C is very
Important forsafety reasons,

v Rotary transducer

There are two Rotary transducer, one is the DC tacho-generator and
the other is synchro transformer.

v Pressure and flow transducers

v" The pressure and Mow transducers ave all of strain gauge bridge
type.
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. » Calibration of flow gauge

v

v
v

In this experiment you identilied many of the components
of the EHS 160 system, and learnt that:

Cleanliness is essential in any hydraulic system.

A servo valve provides progressive and reversible control of
the flow in a hydraulic load, which in an electro-hydraulic
servo is responsive to an clectrical input signal.

The hydraulic motor passes a fixed amount of fluid (oil) for
every revolution, so that its speed is proportional to oil flow
(ignoring leakages).
The tachogenerator
proportional to speed,
An orifice produces a pressure drop related to flow by a
parabolic curve,

provides an electrical signal
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The hvdraulic system discussed above can be broken down

into four main divisions that are analogous to the four main

divisions in an electricnl system.

The power device parallels the electrical
generating station.
The control valves parallel the switches,

resistors, timers, pressure switches, relays, etc.
The lines in which the fluid power flows parallel
the electrical lines.

The fluid power motor (whether it is a rotating
or a non rotating cylinder or a fluid power

motor) parallels the solenoids and electrical
motors.

10/8/2018
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) oft @ Paeumatic System

1.

2,

v The functions of various components shown in Figure

The pneumatic actuator converts the fluid power
into mechanical power to perform useful work.

The compressor is used to compress the fresh air
drawn from the atmosphere.

The storage reservoir is used to store a given
volume of compressed air.

The valves are used to control the direction, flow
rate and pressure of compressed air.

External power supply (motor) is used to drive
the compressor,

The piping system carries the pressurized air
from one location to another.

26 10/8/2018

Scanned by CamScanner




|

{

I

|

§c9pe of presentation

Basic Com
a Hydraullc System ‘ .

Comparison bty Hiydranlte and Prepmatic Sisiams

--Ii-)_tlruulic Sy Mo

K i’mu MQ.I“\_‘_-;_‘—:QC'“

nents of

Cylinder movement

TeCmploys o pressarecd liguad

s u (lad

Ul s @ votspcssand pras, wsaally

uit, s a llunl

L e
Aun ol livdiantic: aystem opctates at

prressuees upe o 200 ba

T\Tn\-nunm\' Syt ally ogartates

at S-10 bar

Gonctally degraed as dosad aysem

Usually doesipoed as opeon systen

four main divisions in_ 2
- an electrical system
Basic Components of i
a Pneumatic System :

Basic Components of
a Hydraul ¢ System

Lo nystemn stows down whicn teakape

oLl

“Valve opetations ate dilicatt

Heavier i waewhit

s are wsed to pravede

pressurized liquids

S IS Y R
Lhe systenn s ol 1o ire lugards

Foakape dos neet allet e systom

wach

Valie opctations u1e casy

1t i werpet
Compressats are wswed o provude
cotpuesyad prases

Ll aysten s liee teen tue hazatds

S
O
Comparison of 2.
Different Power
Systems
X
Experiment — 1
Y9

Thanks & Questions
Dr. Eng. / Mohamed |, Abdo

Autonatic lubrication s provoded

Spevtal anpgvtuents lor lubocation

ate twwded

Scanned by CamScanner

10/8/2018



- —

- —— = —_— e

1y tlnmllc '“ som

e ———— ——

" Pocumaltic Syatem

I Ccnploys o pressaniecd Tgandd

An il Wvdtanlic -\\nluu ullu.il\\ ul

Gunctally dosipued as osal sy et

The system slows down wlen Ic.u'k.u;-c*

Fhe system s unesale to tive hineands

It by s o Gt aessand g, wsunlly
K| H

an, aya Nuwd

e —— e ——————

A lmuumlu \\'ml\lﬂ wsnally apetates

ol S<10 bay

Ustally desipocd as apen system

*_._____
'
s @ tld
N |
2
[ LA TER R [T O (T TO0 L
\ G
1
(CNNTTEN
I——c—— b R — _ .
& Valve apctations ate diltcult
e — ——
O, CHcavier Wit
Parugs we wsed to provade
7
Pressutiead hguids
—
i
L

Loakope dos ot atlect the systom

mach

5 — ——— e

Valve sperations ate casy

L uhitet m \u.u'ld

C ulup:mu»l\

I_ILI‘\‘_ waed o ]'Iu\‘ldx

compressad pases

The systene s tiee ttom tae hoazads

Attonmatic Tahnwation s provided

e —

Spectal aanpctents tor labigecation

ate teeded

Scanned by CamScanner



Comparison of Diflerent Power Systems

Scope of presentation

Basic Com nts of
] a Hydnul c System

L Cylinder movement

'four main divisions in
" an electrical system

'Basic Components of
‘! a Pneumatic System

' Basic Components of
| aHydraulic System

Comparison between !
draulic and
Pneumatic Systems

Experiment - 1

}' Thanks & Questions
Dr. Eng. / Mohamed |. Abdo

I'n-p\'n}_‘
 lupat cucrpy

Houge

Luctpey tansler

Moechunlcal

c cupmes |

Electiie moton

Levers, peas,

Electrical
ol ('_cu}n-uc{

Watee/pas tbanes

 blectieal caliles

[ I:‘;x;uulic

Pressae tank

Papcs and hoses Papes aned hoscs

1 C cupancs |

Hhydrautic

L 1O ey
Electie motu

Aur trbane

— e

Moton type

Mawly totary

Mawly totary

clement shally atd wapnene Gisld .
|
Encrey cotner | Ry and clash How ol Arr l- Hvdranlie
| aluecta .UV T W S — T —
Powet-to-weiplht PPooy e et Dot
L. I
Torque/meitia P'our tan Gaood | best
Stulluess Goad oot law L— et
Response speed Faw Hest b l Gouod
- Dutseusinvaty Best Clewt lan l Fau
T Relatvecont | Hent CBest Goud l Cban
Contol [ VFar | Bewt G»’&l"_—l"“—(ﬁ?‘;&"

Lincar ot idi&{l‘)‘i

10/8/2018

Scanned by CamScanner



Froperty Mechanical Elcctricat Proumatle Mydraulic
Wput cwcrpy [ UCeupimes | 1 € cuprncs | 1€ cngmes r—'lf( ongnes
HOMTCC
Electiie motor | Water/pas twbanes Prevsate tank | Electuc motor
Arr tuchane
Cbuergy wamfer | Levers. peats, | Lleaneal cables | Papes and kasey! Papes and boses
clawent shally and wagncue ficld
Encrpy catner | Ryl and elastic low of At Hydanhe
I oluecte L clechowe S | TTTTIY] Co—
Power-to-weipht Pour Lo Best Bt
L L _7 .
Torqueettia Poor tau Good ' bt
T Sulless Goud Poor T lax Bt
Response speed Faw et taw Goaod
e _— —— e ———
Dat scusitivaty Best liest taw T Fau
Relatve cost | Best T Bet | Geod [ taw
CE—— F : -
Control Faw [iest Good Goad
© Motonwtype | Mawdytotary [ Mamly rotary | Lineat or 1ot s‘i'l.\ii&u ™ 'miiii{"

Scanned by CamScanner



