PNEUMATICS



Pneumatic System Applications

Fig: Pneumatic sowing machine

Fig: Pneumatic operated door Fig: Portable pneumatic punching machine
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Application of Pneumatics

It is put to 3 wide variety of uses such as dentists drills, automatic

doors, brakes on lorries and hammer drills used at roadwork’s.
« Dentist drills
« Roadwork drills

* In Academic Projects

« Airnail gun "‘
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ﬂ Roadwork drills

* Paint qun (sprayer)



http://rds.yahoo.com/S=96062857/K="dentist+/v=2/SID=e/l=II/R=9/SS=i/OID=3af111aad015d04e/SIG=1jlg6m5po/*-http:/images.search.yahoo.com/search/images/view?back=http://images.search.yahoo.com/search/images?p="dentist+&ei=UTF-8&fr=FP-tab-web-t&fl=0&x=wrt&h=219&w=300&imgcurl=www.mccoy.army.mil/vtriad_online/04122002/images/DENTAC_Dentist_300x.jpg&imgurl=www.mccoy.army.mil/vtriad_online/04122002/images/DENTAC_Dentist_300x.jpg&size=15.6kB&name=DENTAC_Dentist_300x.jpg&rcurl=http://www.mccoy.army.mil/vtriad_online/04122002/about post.htm&rurl=http://www.mccoy.army.mil/vtriad_online/04122002/about post.htm&p="dentist+&type=jpeg&no=9&tt=114,653
http://rds.yahoo.com/S=96062883/K=pneumatics+drill/v=2/SID=e/l=IVI/SIG=116bdblc3/*-http:/www.niravmatic.com/mc4.jpg

Pneumatic System
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Signhal Flow iIn Pneumatic System

Control element

Processing element
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Symbols in Pneumatics

Main Line

Pilot Line

Drain Line

Lines Crossing

Lines Joining

Variable g

Temperature

Pneumatic

Hydraulic
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Symbols in Pneumatics

Supply

— Compressor with fixed capacity
— Air reservoir with T junction

— Pressure source

Service equipment

— Fiiter Separation and
filtration of particles

— Water separator, Manually operated

— Water separator, automatic

SO0 7)o

— Lubricator Metered quantities of oil
passed to the air stream
T ]2
— Pressure regulator Relieving type - vent hole for : | v
excess upsiream pressure - T3

adjustable
Combined symbols

— Alr service unit Filter,
Regulator,
Gauge,
i_ubricator

|

Simplified air
service unit

o

212

Simplified air
service unit without —
lubricator
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Method of Actuations

Manual control
button

Manual control
lever

Manual control
plunger

Manual control
roller

Solenoid with one
effective winding

Combined control
by solenoid & pilot

S

Pneumatic
indicator

Manual control
pedal

Manual control
spring

Pressure control

> Silencer




Actuators

Single acting cylinder, return
stroke by external force

Single acting cylinder,
spring return

Double acting cylinder

Double acting cylinder, cushioning
adjustable at both ends

Semi rotary actuator, double
acting

@G0 OO0

Rotary Devices

Rotary Device with ports

Air Compressor

Pneumatic Motor

Electric Motor



Control Valves

Non- return Valves (NRV)

Flow Control Valves (FCV)

Pressure Control Valves (PCV)

Directional Control Valves (DCV)



Non-return Valves

Check valve

Spring-loaded check valve

Shuttle valve

Dual-pressure valve

Quick exhaust valve
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Check Valve




Shuttle Valve: Logic OR function




Dual Pressure Valve: logic AND function

1(3)




Quick exhaust Valve

Flow from 1to 2 Flow from 2 to 3




Stop Cock




Flow Control Valves

. /
Flow control valve, adjustable 7=

One-way flow control valve { '?“‘4 [
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Throttle Valve
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One-way Flow Control Valve




Pressure Control Valves (PCV)

1. Pressure Regulating Valves

2. Pressure Limiting Valves (Relief Valve)

3. Pressure Sequencing Valves



Pressure Requlating Valve

e

Vent hole
3

It is used on the up-stream side of the compressor to ensure the receiver pressure is limited for safety,

so that the supply pressure to the system is set to the correct pressure.



. SPRING HOLDS

PISTON SEATED ~F

Pressure relief valve

4. AND CAN BE
ADJUSTED

ol

st

3. SPRING TENSION
DETERMINES SETTING...

1

S INLET

{FROM PUMP)

E-I

5. WHEN VALVE SETTING
IS REACHED, PUMP FLOW
2. WHEN PRESSURE HERE 'S DIRECTED TO TANK
IS LESS THAN VALVE
SETTING, VALVE REMAINS

CLOSED.

+ It keeps the pressure constant irrespective of any pressure fluctuations in the system.
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Pressure sequence Valve

2 1 12

« This Valve is used if a pressure-dependent signal is required for the advancing of a control system.

* When the applied control signal reaches the set pressure, the DC valve incorporated at this point is
actuated.

« Conversely, the valve reverses if the control signal falls below the set pressure.



Time delay Valve (normally closed)
( ON Delay Timer)




Time delay Valve: normally open

(OFF Delay Timer)

El




Directional Control Valves



Directional Control Valves Symbols

Valve switching positions
are represented as squares

The number of squares shows how many
switching positions the valve has

Lines indicate flow paths,
arrows shows the direction of flow

Shut off positions are identified in the boxes
by lines drawn at right angles

The connections (inlet and outlet ports) are shown
by lines on the outside of the box




Understanding Pneumatic Schematics
Symbols for Sliding Solenoid Valves

The Dark Rectangles indicate
the possible positions or
conditions of the valve. Thas
valve has 5 ports and 2 possible
positions or conditions, thus it is
designated as a 5/2 valve.

In this position Port A
Is being exhauvsted through

Arrows indicate exhaust port EA,

direction of gas flow
through the valve

and ports In this position Port B

Is being pressurized
through pressure

Actuator svmbaol
supply port P

indicates how the valve
15 controlled: T f
Manual/Air Pilot or ry [ —
Electronic Solenoid ' '
MNMote: This is an
clectronic actuator
svmbol.

Return Spring
indicates the

Position of the
solenoid valve

['..Il\. - "\ At rest.
I Triangle Symbols
The pressure or gas supply indicate output or

port is indicated by a circle exhaust port B
and/or a P symbaol.

I; _. |'

“T™ Symbol indicates a
closed (exhaust) valve.



Directional Control Valves (Ports & Positions)

Number of ports
l Number of positions

B 2

L
2/2 — Way directional control valve, normally open 3 t
l i1
{2
3/2 — Way directional control valve, normaily closed T
B o s
11 13
|2
3/2 — Way directional control valve, normally open \ T
2 B > ¥
11 13
41 |2
4/2 — Way directional control valve I 1 X
Flow from 1 — 2 and from4 — 3 11T 13
41 |2
5/2 — Way directional control valve \ l l /
Flowfrom1 —> 2andvon4 — 5 - sll-lrs
1
4] |2
| N
5/3 — Way directional control valve \ 1 l /
Mid position closed L I




s
A

— ™

i

2/2 DCV,
Normally Closed

212 DCV,
Normally Open

3/2 DCV,
Normally Closed

3/2 DCV,
Normally Open

3/3 DCV, Closed
Neutral position

4/2 DCV,

4/3 DCV, Closed
Neutral position

i

5/2 DCV,

5/3 DCV, Closed
Neutral position

5/3 DCV, Exhaust
Neutral position

5/3 DCV, Open
Neutral position



Working Lines

Pilot Lines

150 5599-3 | Lettering System | Port or Connection

1 P Pressure port

2,4 AB Working lines

3,0 R,S Exhaust ports

10 L Applied signal inhibits flow from port 1 tc port 2
12 Y.L Applied signal connects port 1 to port 2
14 L Applied signal connects port 1 to port 4

Pz Auxiliary pilot air

81, 91
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DIRECTIONAL CONTROL VALVES

5N
SRS

3/2 — WAY Valve, normally closed




Normally open unactuated

3/2-WAY Valve




-

3/2-WAY Valve: Single pilot, Normally open with spring return , unactuated




3/2-WAY Valve: Single pilot Normally open unactuated




4/2 Way double pilot Valve




1t 43

4/3 Way Valve — dented lever, mid position closed
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1

Double pilot

5/2-WAY Valve




5/3-WAY, normally closed, double pilot Valve
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Single Acting Cylinder
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Double Acting Cylinder




Actuation of Single Acting Cylinder

Working line or
I Output line
/

Exhaust

Supply port



Actuation of a Double Acting Cylinder




Actuation of a Single Acting Cvlinder
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Actuation of a Double Acting Cylinder with OR Function
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Actuation of a Double Acting Cvylinder with AND function
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Speed control of Actuator
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Combination of OR & AND function
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Speed Control of Actuator
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Time delay valve
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Thank You



