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* Pneumatics — the use of air to transmit force

» Hydraulics — the use of a liquid (usually oil) to
transmit force.

» Both are used extensively in industry

‘ Calculating Pressure

* Pressure (P) = Force (FlorP= F
Area (A) A

* Force= Pressure x Area Area= Force
Pressure
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[Pros__________JCons ________|

Clean (can be used in food Lower force (or larger
manufacturing — no risk of  cylinder needed for same
contamination) amount of force to be

applied)
Rapid movement

Air is compressible
Smaller size

Heat generation (when
No return lines needed compressed)
(vent to atmosphere)

Higher energy cost.
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Pneumatics

Hydraulics
[Pros___________[Cons |
Higher forces can be Hydraulic oil (cost)
produced

Need of return lines
Lower energy costs (less
heat generated when Contamination (oil leaks)
compressed)

Slower (friction caused by

return lines limit speed)
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» Compressor (increase pressure)

Pneumatic Compressor
With air tank

(air stored under pressure)

Hydraulic compressor with
Oil tank (unpressureized)
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» Cylinders

TOTT212020 IENG 475: Computer-Controlled
Dual Acting Cylinder Manufacturing Systems

+ To extend the cylinder,
, exhausting the right side...

I
D —

I [
e To retract the cylinder, air enters on the
right side,
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+ Dual Acting Cylinder
O mee man,
o P
_A. Piston Rod Moving Out. B Piston Rod Moving In.
Courtesy of Womack
» Spring Return Cylinder
O
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* Valves
O
Manual Hydraulic Valve
Manual Pneumatic valve ]
|
O
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TOTT212020 5 =
Signal / Control Valves ‘EN%:zﬁ&;?ﬂiz‘;'gygzx?"w 2

+ Signal & Control Valves:

— Number of ports may be counted from the lines exiting the
normal position square

— Number of squares is the number of positions
« Example: 3/2 manually actuated signal valve

—F

— Function is evident by shifting position squares
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» Dual Action Cylinder with 2 position valve
14
» Dual Action Cylinder with 2 position valve
AN
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» Valves (Cont)
Iy T ; b 5 port 2 position (5/2) Valve
Yiv,
5 port 3 position
(5/3) Valve T T T
VOV
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» Valves can be operated:
O — Manually
— Electronically
— Pneumatically or hydraulically
O
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Valve Actuation | i ireene | |
O
« General (Manual) Actuation I_ /\/\
« Mechanical Actuation C): /\/\
- Solenoid Actuation §—|: N\
« Air Actuation —|>— /\/\
O
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) /Ln Calarmnid Valva
I/« SUICIIU1 vValive
O ;
Valve Body
Actuator
Port “A2»
- Pressure Port “P17
From Regulator
0
Exhaust Port “E” 7
O <«— Solenoid Wires
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O | One Touch Quick Connectors

1. Cut the 4 MM tubing
end square

2. Fully depress the p
outer barrel ring r\?ﬂ

3. Insert the tubing
until it stops

and release the outer
barrel

Gears

Educational Systems, LLC
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QUICK DISCONNECTS HYDRAULIC HOSE CONNECTORS
Quick Disconnects (QD's) are the very best and easiest way to connect a hydraulic ine or to break into a line.
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Check Valves

1. 3pring
= Coreor skave
ER e

Figure 5-16. Spring-loaded check valve
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o The Regulator
Pressure Gauge /— Controlled Pressure Side
0-150 psi ') L
0-1 MPa " Pressure Adjusting Knob
*Pull out before turning
A \ *Push in to lock
Air Flow \ *Turn Clockwise
Directional >~ to Raise
Arrow Pressure.
High
Pressure
Inlet
Lower Pressure Settings G ea@rs
O Means Less Air Consumption Educational Systems, LLC
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[Fig.1] Typical Pneumatic Device System
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4) Direction Control Vaive

Valve
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[Fig. 2] Symbol Representation of [Fig.1] Diagram

Alr Compression Generation Devices A Quality Conbl Oavices.  Control Devices Drive Device
- - (Air Cylinder)

Air Compressor

(Chiller) (A Dehumidifien)] q = N
—<p S I e e g sty Gorirolln
(Compressed Airy (Air Tank) - —t = Direction Control Valve
R L (Electomagnetic Vaive)
(Drain Ssparator) (Fiter) (Re ) (Lubricatar)

(FAL Unit)
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List of components
A — Reservoir E — Directional valve
B - Electrical motor F - Flow control valve
G - Pump G - Right-angle chack valve
D = Maximum pressure H — Cylinder
(relief) valve
Figure 9.1
O Basic hydraulic system with a linear hydraulic actuator
26

» Control

SILD A FEED VALVE SILO B FEED VALVE

PB 1 SILO SELECT

PB 2 SILD OPEN
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