Control of Motion

* Discrete Motion
— On/off control
—  Simple logic

* Proportional Motion

— Trajectories, velocities,
acceleration

— Open loop or closed loop



Digital Logic Expressions

oPICK = (IPARTRDY « iCYLRETRACT +
OPICK « /ICYLEXTEND) « /IESTOP

* Pickup when part is ready, and cylinder is
retracted, and emergency stop is not on,
or while cylinder is not fully extended
and emergency stop is not on.



Pneumatic Logic Elements

* Directional control
valve

* Shuttle valve - OR
function

* Twin pressure valve -

AND function
e Other functions

el
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- Check valve ? |
- Speed control valve &ﬁ\
- Time delay valve \u_&\
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Electric Logic Elements

* wired in series = AND
* wired in parallel = OR
* Relay = NOT



Boolean Arithmetic
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Relays
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Ladder Diagrams

Block Sensor

Block present coil

iBLE cBLK
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/ Cut cyl retracted sensor Cut cyl retracted coil
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X1 . C1
N.O. Contact 2 - = { our )
/ Cut cyl extended sensaor Cut cyl extended coil
ICUTEXT ¢ CUTEXT
w2 c2
N.C. Contact s ( ouT )
Cut cantrol coil Cut Cyl control valve
cCUT aCUT
C3 Y0
¢ ——F (our)
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Example - Light Switch
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Example - Light Relay

upmation
pirect

Lamp relay coil
cLAMP
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Example - Light Relay, “And” Logic

Industrial
| Power

Lamp relay coil

Rutomation On"Switch#1  "On” Switch #2
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X0 x1 co
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Example - Light Relay - “OR” Logic

Industrial
| Power
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Lamp relay coil
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Timing Diagrams

1.0 Positioning

4.0 Reversing

5.0 Filling

6.0 Remaoving 1r T
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State Machines

SWITCHES

ON

LOGIC D
) LAvP
OFF .—
Logic 0

Timing Diagram
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State Diagram

1ON=0

@ oOLAMP=0

10FF iON

! OLAMP=1

10FF=0



Logic Equation and Ladder
Diagram

OLAMP = /10FF« (10N + OLAMP)

249D GMND
M switch QFF =witch LAMP output
L@l IOFF oLAMP
hAl 7 W0
| = L oUT =
LAMF output
olLAMP
hl
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Example - Latching Relay Logic
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