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Hydraulic systems are designed to move large loads by controlling a high-pressure
fluid in distribution lines and pistons with mechanical or electromechanical valves.
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Pneumatic systems are similar to hydraulic systems, but they use compressed air as the
working fluid rather than hydraulic liquid. The components in a pneumatic system are
illustrated in the figure. A compressor is used to provide pressurized air, usually on the
order of 70 to 150 psi (482 kPA to 1.03 MPa), which is much lower than hydraulic system
pressures. As a result of the lower operating pressures, pneumatic actuators generate much
lower forces than hydraulic actuators.
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e A pump to deliver high pressure Fluid
e A pressure regulator to limit the pressure in the system

* Valves to control flow rates and pressures
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A hydraulic pump is usually driven by an electric motor (e.g., a large AC induction motor)
or an internal combustion engine. Typical fluid pressures generated by pumps used in heavy

equipment (e.g., construction equipment and large industrial machines) are in the 1000 psi

(6.89 MPa) to 3000 psi (20.7 MPa) range.
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Hydraulic, Festo

Types of design Speed range Displacement | Nominal Total
r.p.m. volume pressure efficiency
(cm3) (bar)
Gear pump, 500 -3500 1.2-250 63-160 0.8-0.91
externally toothed
Gear pump, 500 -3500 4-250 160 - 250 0.8-0.91
intenally toothed
. 9 d, ‘5 | Screw pump 500 - 4000 4-630 25-160 0.7-0.84
O G //7/7/7//1/
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Types of design Speed range Displacement | Nominal Total
r.p.m. volume pressure efficiency
(cm’) (bar)
Rotary vane pump 960 - 3000 5-160 100 - 160 0.8-0.93
( Axial piston pump wereeee = 3000 100 200 0.8-0.92
— 750-3000 25-800 160 - 250 0.82-0.92
E@ 750 - 3000 25-800 160 - 320 0.8-0.92
e
Radial piston pump 960 -3000 5-160 160 - 320 0.90

Hydraulic, Festo
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Load

Mechanical
power

Electrical
power

Mechanical
power

Hydraulic
power

P=Fev

in watts

P=2an*M

M = Turning
moment (Nm)
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Flow Valve

Pressure Valve Non-Return Valve
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Single Acting Cylinders
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Double Acting Cylinders
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;S5 laoles
DIN | 121 .
501219 Loy 9 )5590
Hydraulic pumps with fixed displacement Hydraulic motors with fixed displacement
— with one flow direction — with single direction of rotation

- with two flow directions — with two directions of rotation

Hydraulic, Festo
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Hydraulic, Festo
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Port designations

P pressure port
T return port
: }

power ports
B
L leakage oil
or:
A pressure port
B return port
C

power ports
D }
L leakage oil
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Hydraulic, Festo
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Each individual switching position is shown in a square

Flow paths are indicated by means of arrows within the square
Closed position

Two flow paths

Two ports are connected, two are closed

Three ports are connected, one is closed

All ports are connected



S g 3o (SO e

t S5 slooles

. . . 9 LJ . .S (5L¢ . &
Directional control valve
| A
Normal position L
"closed" (P, A) -
P
2/2-WV A
Normal position 4
“flow" (P> A) -
|p
Al
Normal position
“closed" (P, T>A) |5
Pl IT
3/2-WV
A |
Normal position
“flow" (P> A,T) - -
Pl IT

Hydraulic, Festo



Hydraulic, Festo

S g 3o (SO e

Caundg S sl s
Al |B
Normal position
4/2-Wv "“flow" (P> B,A->T)
Pl T
Al |B
Normal position
5/2-WV “flow” (A>R,P> B, T) | L
RITIT
P
Al |
Mid position T T
4/3-WV “closed” (B, A, B, T) .
Pl |
A
Mid position "Pump 5 Iy »
4/3-Wv re-circulating" (P> T, A, B) —
P
A
"H" mid position |
4/3-WvV P>A>B>T) oo
P




S g 3o (SO e

Manual actuation

ol o

by pulling
pushing pulling and pushing

'F[ — ]=[
by by by
turning lever rocker

Mechanical actuation

— G:[ %:
by by roller lever actuation
plunger roller in one direction of travel

only

Hydraulic, Festo

t S5 slooles
& s (6 5ludled 0gm

Pressure actuation

> >

pneumatically hydraulically
actuated actuated

Electrical actuation

val

by solenoid coil



S g 3o (SO e

t S5 slooles

o s (& 3hulled oy
Mechanical components

i I 3
| |
(¥ ™ ™ o
Detents are to be symmetrically matched with the

m.eChamcal connection. . - by push button with spring return (]I W\(
With more than three detent positions the number

of positions can be displayed above the detent

element.
| -ﬂ pM: - by lever T:
reset by spring spring-centred
- by lever with detent setting E
- by pedal and spring return k 'W\J
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