PROPORTIONAL VALVES — BASIC PRINCIPLES
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A three position solenoid valve can:

- extend the cylinder
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A three position solenoid valve can: I ‘ I |
- extend the cylinder l

- retract the cylinder

- stop the cylinder
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and in the other position it is
switched on but there are no
infermediate states.
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However, another type of switch can
be used for controlling a light bulb
known as a dimmer switch.
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In this case, the switch can be turned

to any position between fully off and
fully on to vary the brightness of the
bulb.
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A proportional directional valve
can be thought of as the dimmer
switch equivalent of an electrical

switch. ‘

T Eainmy

2) W REe RS S BIAEAE—
g, MmAEME =4
ELLIIALE

] 65 8 B T A AL B T 1A A
SR 8 Yl L as s 5 ),
{EL 205 B A AL i R B 4
) 7% FE R



BASIC SYSTEM

F 7S5 b 45 H A 65 R 25 1E A |
5 T R B RS T]

So in effect the proportional
directional valve is acting as both a
directional valve and a flow control
valve.




SWITCHING SOLENOID VALVE
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A conventional solenoid valve can be thought of as a simple switching valve.
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It is controlled by some form of electrical device which simply switches the
electrical current on or off.
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PROPORTIONAL VALVE

‘ ‘ —FE 7> BT R R S R S DT R AR R R B S .

A proportional directional valve however will be controlled by
@ an electrical device more like a dimmer switch.
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G By varying the current to either solenoid, the amount of spool
movement can be varied and hence the amount of flow

| ‘ through the valve can be controlled.
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When a voltage is applied to the
coil connections, an electrical
current will flow through the coil.
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In turn, the electrical current
creates a magnetic field which is
concentrated in the metal frame,
pole piece and armature.
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There is however a gap in the
magnetic circuit between the
pole piece and armature so a
force is created which acts to
close this gap and complete the
magnetic circuit.
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The push-pin connects the
solenoid to the valve spool and
normally moves the spool against
a spring.
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force created by the solenoid is
determined by the strength of the
magnetic  field which itself s
proportional to the current flowing
through the coil.
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Increasing the coil current will
increase the solenoid force and
hence move the spool a greater
amount against the spring.
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A further difference between a switching solenoid valve
and a proportional valve is in the design of the spool.




SWITCHING SOLENOID SPOOL
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Which would mean that to
control low flow rates, the
amount of spool opening required
would be very small and difficult
to control.
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A  proportional valve spool

therefore has wider lands with
notches cut into the edges.
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So although the maximum flow through the

valve may be reduced (compared to a

switching valve) low flows in particular are 4

more easily controlled and the opening of S

the valve is more gradual.
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Depending upon the maximum flow to be
controlled, different spools can be
fitted to a particular valve which have
different shape, size or number of
spool notches.

S mmp-




P E N A DONASOE IR T8I, AR RIEREN —EAE. WETRBAEEI, F
|: https://d.book118.com/465202214112011330



https://d.book118.com/465202214112011330

