N5 Pneumatics

Single acting

Safety

. Wear safety goggles

. Don’t blow air at anyone, not even yourself

. Don’t let compressed air come in contact with your skin

. Check all connections are secure before turning on the air

. Don’t leave pipes trailing along the floor

Advantages of Pneumatic System

Clean - Pneumatic systems are clean because they use compressed air. If a pneumatic
system develops a leak, it will be air that escapes and not oil.

Safe - Pneumatic systems are very safe compared to other systems. We cannot, for
example, use electronics for paint spraying because many electronic components produce
sparks.

Reliable - Pneumatic systems are very reliable and can keep working for a long time.

Economical - If we compare pneumatic systems to other systems, we find that they are
cheaper to run. This is because the components last for a long time.

Flexible - Once you have bought the basic components, you can set them up to carry out
different tasks.
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Valves should be named to give a clear indication of the type of valve and the method of operation.

3/2 valve Solenoid Spring return

5/2valve lever Lever
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Force, Pressure, Area Calculations
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Outstroke area of a piston

Force = Pressure x Area

where force is measured in newtons
. . 22
(N), pressure is measured in Nmm
. . 2
and area is measured in mm

Instroke area of a piston

Effective area = piston area — piston rod area




Describing circuits

9. A pneumatic circuit is used to arrange bottles ready for packaging in a production
line.

The preumatic circuit used to arrange the bottles is shown below.
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9. (continued)
{a) Describe the operation of the circuit shown opposite.
When a signal is received from the microcontroller . . .
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15. A pneumatic circuit is used in part of a manufacturing process.

(a) Complete the piping of the pneumatic circuit below to outstroke the piston in
cylinder Ajl when valve (1} and valve (2} are actuated. The piston will instroke
when valve (3) is actuated. i
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The speed of the piston movement needs to be slowed down.

(b) Draw the symbol for a uni-directional restrictor to slow the air flow in the
direction shown.

direction of air flow
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Pressure, Force & Area Calculations
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9.

(continued)

Air at a pressure of 0.32 Nmm? is supplied to cytinder (). This results in an
outstroking force of 620 N.

(b) (i) Calculate the area of the piston. 3
(ii) Calculate the diameter of the piston. 3
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15.

(continued)

Cylinder (A) is supplied with an air pressure of 1.4 Nmm™ and the piston has an

outstroking force of 490 N.

(c) Calculate the area of the piston in cylinder @ 3
An engineer compared the size of the outstroke force and the instroke force of a
double-acting cylinder when supplied with the same air pressure.
The result of the test showed that there was a difference in the size of the two
forces.
(d) Explain the difference in the size of these two forces. 2
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