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[ Introduction ¢o pneumatics :
o What are pnew. —y-using Air pressure o apply mechanical frce.  wmyp compressed air.
- using w actuators —wy Exkended?/ retracted.”
L, 2cases.

«Good for 3 - Mechanisms with (2) discrete state 3 (an/off) applicokionss
1. Gear shifters. 3. Lifters
2. Grripper articulakion Y. Brakers

- when force X Displacement is needed .

« Strengths Gdo-) . 1. Durabilicy & Relidbility.
2. Simple ales::gn;E'asy +o control.
3. High effechivenesss 1. high force from small x Light device -
2. Force is Limited by air pressave x cylinder diameter. —>  fove Limited by 2

1 - i 4. adaptability to harsh environment . F=PxB ™ increasing in (D) will
PR o Bl logo g e .
G5 Rt e UL (S 5- Sa“eey. increase the force
o NS

« Drawbacks (disadv-): 1. Low accuracy.
2 not for nen-binary ackuakion —» omly fon (on/off) applications.
3. low Lloadling -
4. Noise
5. Processing rcquimd befor use.
6-Uneven moving speed.———— because air is easily compressed. z when the Loued is changing = fhe volwme X the pressure  of the

air will change

/_\
* Pheu. Actuakors: — OQubput device ( conversion of Supply energy into work. ) Mmain_role
— Qutput Signal is controlled by the control system —s» ackuakar responds .

Eﬁpes of ackuakors: based on the type of mokion.
). Linear 2 Sinslc % Double acl-«'nj cylinders :|—"'l7pu X Examples.
2-1?04«13 ¢ Rir motor 5 Rotory cylinders 5 Rotory actuakors.

« Single acting cylinders : - Gmpressed air is applied on one side of piston face 5 the othe side open for atmosphere
"9 g
» wark anly in ane direckon.

“The return movement : by (1Dbuilk in spring o 2. External forees.

L_,_% l—b Spn‘-s Force  designed o return the piskon to its skart position with high speed under no Load  conditions.
* With builk-in Spring , +he shoke is limted by the natural lcng(-ln of Spring. wy only available up to appmximach 20mm. —— 3:.:;;:;‘;,‘«
2w s\es debl Y25
E The construction & Simplicity —» HMakes it suitable for (campacl': 5 Short stroke lensih) ""2:.,.’5‘:'.’_‘:'.."

Lp ﬁpph’ca.kians: [ mnsfcrring 3-Clampin5 Py P
a anchiv\3 ragifpss e E}'er.llnj /b

* Double acking cylinders - similar construckion for Singie —acting, no reburn spring —» (2) porks 3 I- SMPEIJ port 2. EXxhausk ports.
< Adv. : carry ouk work in both direckions of motion = installakion possibilities are  universal —— s Universal Applicakions.

E < Force transferred for (Farwmr«l Shoke) Greaker than the (Return stroke). =» F= P. A
Aete = P piston. Lo The effective piston surface is reduced [ Aeee = Apiston — nm‘__\
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e Directional. Control valves: I.Influence the path faken by an air streom.

“(3/2) — Single acting cylinder

(Dcv)- 2.Represented by 2nuwmbers , Firsk: e of ports , Second : 4 of positions. +(5/2) —— Double acting eylinder.
Directional Control Valves
R s
: 3.Exhaust -
Number of ports S .
| ENY
Je— Number of positions T s

&> Simple applicakions.

2/2 — Way directional control valve,
normally open

3 Labrayaydl

A =T
— . NC% compressed air con’t Llow through the valve. (1)

when actuaking become no (1-2) X blocking (3)-
s« Un ~ ackuating ,Sprirg-bapfd block 4he Flow from ()., so (2) connected bo (3

2
3/2 — Way directional control valve,
normally closed
1 3
-
3/2 — Way directional control valve, E‘
normally open x

4/2 — Way directional control valve
Flow from 1 — 2 and from 4 — 3

4
1 3

3 I_> NO: ackuaked: From No—NC : (—3) blocking (().
2

Un-ackuaked : Spring- Loded blocks (3) 5 (1 connected to (2).

*(3/2) Roller lever Vakve 2 .Most important type of vatve actuation —s used for Automatic Operakion of the pneumatic cylinders.

o Known o preumakic Limit switch.
A\ _»main vole.

Byaz b2 <3 GU Dy Ve WAL e il D) 5T gha)

L Actuated by Pressing the roller Lever o X redurned €0 novmal position after releasing dhe voller lever. (the spring reburn. )-

- (3/2) way Selector valve 3

= | hw
*Types of Actuators: l:[ Q—_‘[ b{ ,;,!f,

VAl

Roller mP]:d|e
Manual  Push Foot Return Solenoid
Button Pedal Roller Valve
[« Maonuel 2. Mechanicad, 3.Electrical

Pneumatic Pressure
Actuation

4. Breumaktic .

*(5/2) DCV : couldl be actuated manually or by using pressure actuakion or Electrical actuakion.

H H“" mPPlﬂ (’ CSinglc /Double pilot ). <) Solencid.
2/d : wor king ports.
3/5 : Exhaust 4| |2

5/2 — Way directional control valve
Flow from1 —»>2and von4 —» 5

[4)]

|
i

\
i

selector Lye) oplut) pCds

5/3 — Way directional control valve
Mid position closed

* (5/2) Selector Vvt : - Used for manual. _operakion

Seri on.
~Valve controlled by selector switch. '_"—_D__VWW/N P8

* Used for Simple applications.
I_. monual can{-mlh’:j app-

S Qe s tise

* (s/2) Simle Pilot valve : = Used for Aukomakic aperakions ™ by Feature /
® S = The valve is combrolled by pneu. signal x Spring rekurn. e o
Signals
«(5/2) Double Pilot valve: - Used for Aukomakic operakions Reset /
# keeps the last position after removing the Eevicgon
Signal Loss
applied signal. == called Memary value
Memory
Function
Typical
Applications

EX
MO 2 Befuaked : shifted (=) ; frm (]

tend

3 method of ackivation .

—W- Spriney. /fr Lever
|
Pt pilok air
W)=(2) Rebrack.

Yko () , x From (2) &o (3).

: Un-Actuated. ---

5/2-Way Single Pilot Valve

One pneumatic signal (
Single Pilot). pPDF

Internal mechanical spring (
Spring Return). PDF

Returns immediately to its default
position via spring force. PDF

No memory capacity (operates only
while signal is active). PDF

Temporary automatic actuation,
safety interlocks, basic

reciprocating operations. PDF

5/2-Way Double Pilot Valve

Two independent pneumatic signals (
Double Pilot). pDF

Opposing pneumatic signal (no
return spring). PDF

Maintains its current position until a
new signal arrives. PDF

Functions as a M emory Valve
(latches last state). PDF

Sequential control circuits, bistable
operations, position-latching
applications. PDF



* Lojic function ¢
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when both yalues are off = the pnum. Keeps its last State.
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- \ Exhaust y an on
( \ A
ol =
§ Pneumatic Pressure
v Source Lvi
Exhaust )
Exhaust
Shuttle yadve =iy OR  Lunchion.
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# PLC for pneumatic cyh‘nder

* PLC for Prewmatic Cylinder
= Pneumakic  controlled by PLC control the Solencid thak supplies +he pr\:sseo( air.
—two ((Position Sensors needed. —» read the position of eylinder rod — Exterded or retracted.
- Rod’s piston reaches the forworol pasition switch (X), Xi will be high x Qi off / then the rod retracted insiole the cylinder

%2 xi o When reach the backward position Loauépul'op the solenaid ¢ X will be off again.
E'—' switch Xa ; Xa high — Qi high — pushing forward.
Qc on = Extencl » Cyele movement prepeated according to counter reacling. (ci)-
Q) off | Refpmct 4 G count: fhe number of himes the cylinders rod energised.

K when the 4 Reaches to (C1) it will be ofisable the overall process.
= Counter beter than the limer because it support the feedback x the wmpeletion of the movement.

* Solenaid Valve : - composed of ports that supply the air pressure in/ouk of the acking cylinoler. b ey oL S5

® Spool 2 movi b Hok Eka ts — controlling the inlet x Oublet of air press
p ovma por! open close ports —y Con ”5 e /nle, oF air pre un)

C controlled] by electric solzmlj\," ON/OFF  ackuotbor  cemtrolled by Sl\'gnal fram PLC ports. P
air s Spool 5 Sole « > PlC. t‘:\:, : ol ( the soliniod is not
E -i -

C . al ring .
o o Qeburn of its pasition by Mechanical spring: Nermal spring Extend :

* Spool change the air direction of the air the opposite of Hhe Spring.
*  When the signal comes from PLC and
energized the soleniod, the soleniod will
push spool and this it will squeez the B

spring to the other side. §

Change in air direckion. -

= Asaresult of moving the spool the the air .45;'—.7

path will be changed as illustrated in the

Figure beside. This will cause the rode of

the double acting cylinder to retrive inside —

the cylinder. - -—

——  retract e
= Assoon as the PLC removes the o S—

command the spring will retrun back to T e——

it’s original position causing the direction
of the air path to be reveresed. -

i
= Asaresult of that, the rod of the cylinder e — ™
will extend again ( the pressreized air will
be behind the piston force the rode to
exted as illustrated un the Figure beside.
[S—-— i -
<IF the PIC  Sudolenly stop =y Spool to
resk posiéion.
! aue B0l
CLRESPONSE ~ RISETIME ~ OVERSHOOT  SETTLINGTIME S-S ERROR Numeraéar S>> Zeros. s Num=0
Denominakar — Psles. 9 Poles =0.
Kp Decrease Increase Small Change Decrease
Ki Decrease Increase Increase Eliminate

Kd Small Change Decrease Decrease Small Change



