APA YANG DIKENDALIKAN DI SISTEM PNEUMATIC?

Actuators can be further broken down into groups:

= Linear actuators
— Single-acting cylinder
— Double-acting cylinder
* Rotary actuators

— Air motors
— Rotary actuators

Fig. 2.13
Actuators, linear and rotary

movable range
18mm

. diameter.] 0mm|

------------------- / ROBOTIK --/ CAE

XI MEKA A ---/ 5rgurij

Xl MEKA B ---/ fk2al3c

Xl MEKAA ---/ t2nhcnz -/ 6t7hfnw
Xl MEKA B ---/ 4p6pejv  --/ vfyfn5g




UNTUK APA AKTUATORNYA?

Flg. 1.2 Postional sketehiot e Fig. 1.3
' i e e X
ot Aty cevics Afs';r}uéfy device for
mounting lids on cans
Fig 1.3
Prioumalic culler

Pneumatic Electropneumatic
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Fig. 1.7: 4
e Power component
: ylinder
pneumatic control system Swivel cylinder
Pneumatic motors
Optical displays

Command
execution

Pneumatic power

N

Final control elements

Signal output Directional control valves |

Va

Processing elements
Directional control valves |
Shuttle valves
Two-pressure valves
Pressure control valves
Sequencers

Signal
processing

Signal input

Signal flow

Input elements |
Directional control valves |
(mechanically operated) |
Directional control valves |
(manually operated)
Air barriers

Pneumatic signal control section

.

Pneumatic compenents

Pneumatic

section

Fig. 5.2
Postional sketch of the.
lting device

Command
execution

Power components
Cylinder

Swivel cylinder
Pneumatic motors
Optical displays

Signal output

Signal
processing

Final contol elements
Electropneumatically
operated directional
control valves

Signal input

Signal flow

Processing elements
Relays

Contactors
Programmable logic
controllers (PLCs)

=
=

Input elements
Pushbuttons

Control switches

Limit switches

Reed switches

Ind. proximity sensors
Cap. preximity switches
Light barriers

Pressure-actuated switches

N

Electropneumatic
components

Pneumatic power

Electrical signal control section

Electropneumatic

section

Fig. 1.8:

Signal fiow and components
of an electropneumatic
control system
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Power companent

Caontrol element

Processing element

Input elemenls

Sugply elements

Pneumatic

Fig. 5.5:
Pneumatic circuit diagram
of the lifting device
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Cireul! diagram

Fig 1.9:
Structure of a modern
electropneumnatic controller
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Signal input

Signal processing

Electrical signal control section

]
i Signal output
I

Cylinder with proximity switches

Electrooneumatic

Electrical directional
contral valve

Fig. 3.20
Signal control section of
relay control system
(schematic, circuit diagram
not compiiant with standard)
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MENGENAL VALVE 1

]

12 12 10
-] T 'r\\ ﬁ"'llll"ﬁ"' I r <1

17 V3 1T Vg

4, 2 4, 2
— 14 \ 12
Faa A 1A g b

I 5vlv3 Ev:va

&

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

Mumber of ports
||i Number of positions

212 — Way directional control valve, normally open

3/2 — Way directional control valve, normally closed
3/2 — Way directional control valve, normally open

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

5/2 — Way directional control valve
Flow from1 —=2andvond4 —+ 5

5/3 — Way directional control valve
Mid position closed

Working lines 1SO 5599-3 Lettering System | Port or Connection

1 P Pressure port

2,4 A B Working lines

3,5 R.S Exhaust ports

Pilot lines 10 z Applied signal inhibits flow from port 1 to port 2
12 Y.Z Applied signal connects port 1 to port 2
14 & Applied signal connects port 1 to port 4
81, M Pz Auxiliary pilot air

-

= —H

o~




MENGENAL VALVE 2

Manual

General

Pushbutton

Lever Operated

Detend lever operated

Foot pedal

TTTI

I

Mechanical

Plunger

Roller operated

Idie return, roller

Spring return

Spring centred

il

e

Prneumatic

Direct pneumatic actuation

Ing:lire::t prieumnatic actuation
{piloted

—
=D |

Electrical

Single solenoid cperaticn

Double solenoid operation

7]

Combined

Double solenoid and pilot
operation with manual override

==

lhﬂl LEI_I

12 12
1
12 12 10
| + T\ Wy | el A
4 2 4 2
— AN 14 12
. T 1/t -1 <
I 51y V1V
91 1

Mumber of ports
||i Mumber of positions

2/2 — Way directional control valve, normally open
312 — Way directional control valve, normally closed
3/2 — Way directional control valve, narmally open
4/2 — Way directional control valve

Flow from 1 — 2 and from 4 — 3

5/2 — Way directional control valve
Flow from 1 — 2 and von4 — 5

5/3 — Way directional control valve

2
ue
-
7
|2
|
+
1l 13
2
T\ T
11 13
4] |2
|
1
11 13
4] |2
et
5|I:*r
1
4| |2
1 |
T YiTTT T

Mid position closed



SUPLAY ELEMENT

1-2% gradiant 1

Reservoir within T
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CoOmpressor sty
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Intesrmediate resereosr for

sawaral conswming davices
Condensate collector tank
Drain cock

Service unit with on-off valve

.
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o
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Mounting of
electrically actuated

frectional control vaives
on a valve manifold block
(Festo)
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POWER COMPONEN

Actuators can be further broken down into groups:

= Linear actuators
— Single-acting cylinder
— Double-acting cylinder
= Rotary actuators

— Air motors
— Rotary actuators

Fig. 2.13
Actuators, linear and rotary

Single-acting cylinder ?éﬁéﬁ%

T Air motor, rotation in one direction
fixed capacity

Double-acting cylinder

Air motar, rotation in one direction
variable capacity

Double-acting cylinder [
with double ended piston rod I

Air motor, rotation in both directions
variable capacity

Double-acting cylinder
with non-adjustable cushioning (]
in one direction |

T
|
I|
1
|
: . £
Double-acting cylinder Pr
with single adjustable cushioning E — T Rotary actuator
jj‘:‘_'_
T

Double-acting cylinder
with adjustable cushioning D’
r

atboth nds ctropneumatic
Linear drive with [2] Pneumatlc

magnetic coupling

T REY



INPUT ELEMENT 1

3/2-way valve with push bution, 3/2-way valve with push bution,
normally closed normally cpen
z[ml 2(A)
= TT\LW» = = B S
1Py 3R T &g 1Py 3R
5{2-way valve with selector swilch Pressure gauge
4[4} _Z[EI]
P 4L &
5-!H}V|UJ|;S] 1
1{F)
A2-way roller lever valve, Z2-way roller lever vahve with idle
normally closed retumn,normally closed
2] 2(A) | |
A sEvﬁ sh—%‘ sE—\ SE-%’
f!‘;‘_uNM =L\
1Py 2R 1R 3R)

Pneumatic Electropneumatic



FINAL CONTROL

ELEMENT

5i2-way pilot valve
4id) - Z(EB)
14(2) £ ; qj_Wv
i
R 35
5 .‘.'1 ") (5}

5i2-way double pilot valve

48y 2(B)

14(Z) o -\ 12(v)

ik
5R) | 3(S
{}1{F':| (5}

Pneumatic

32-way solenoid valve,
normally closed

2(A)
Y
1(P) ;mR) l
Yg}gg “““

5/2-way solenoid valve 5/2-way double solenoid valve

4A)| | 2(8) 4(A)| | 2(8)
Y Y1 imz% 12
5R)7[V3s) | 5(R)’173(S)
() ettt (P
(vag Mlwas: was

Indicator and distributor plate, electrical

S

Electropneumatic
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Pneumatic
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Mendesain Rangkalan
Dengan FluidSim

The Problem

Exercise

Fig. 5.7
Positional sketch

What happens to the cylinder, if the push button is pressed for a very Question

5.6 Exercise 2: Indirect control of a double-acting cylinder

A double-acting cylinder is to advance when a push button is operated.
Upon release of the push button the cylinder is to retract. The cylinder is
250 mm diameter and consumes a large volume of air.

Draw the circuit diagram for the problem

Designate the valves and indicate the numbering system for the connec-
tions.

short period and is then immediately released?

Describe the operation of the circuit.

Pneumatic

Fig. 5.8

Circuit diagram

Electropneumatic



INPUT ELEMENT 2

32-way valve with push button,

A2-way valve with push bution,
normally opan

normally closed
2[-"-1I 2(A)
T T\tfw” Y g
1(Fy 3R 1Py 3R)
|
| 2
L

Q) W
Tl—i_{gi

i2-way roller lever valve with idle

W2-way roller lever valva,
retum,normally closed

normally closed
2() m 2(4)
-5y
© Il;! "'il" s l @5‘:” I T}? W
WPy 3R ¢ R} 3R}
-
Fig. 4.6
Actuated initial position

ne Yo
s 3

FaX

Pneumatic

Fig. 3.6:

Yot Schemaic diagram .
Inductive proximity sensor g Reed swich
symbor | (P0maly o0 contact)
Metal

Functlon clrcut dlagram

f= =5
F E
D
1 2 3
1 Oscillator
2 Flip-flop
3 Amplifier

Fig. 3.8:
Capacitive proximity sensor

Capacitive proximity sensor

Schematic diagram Symbol

]> ¢
_D )> I Schematic diagram Symbol

’—| Transmitter Receiver Transmitter Receiver
% % i imi i |
<l Limit switch, electrical,

"o Actuation from left or right*
2 Flip-flop L 2 T
=H

3 Amplifier
3 '
: Il 4
2
L | 15
S S

Pneumatic-electric converter

Proximity sensor with cylinder mounting

Bt BN B + |RD B |
® Il ® I pi—P
Bk - BK p—1
—Tsu ~[Bu '

Position Sensor

!

2 4 1 3 (P
taront ot N e
151 ﬂj 151\@ 2 151 }4 :.Z_
Elecuopneumauc



PROCESSING
ELEMENT

Time delay vahe
nomally closed

2(A)

e

Quick exhaust vahme

P =Lt R

Pneumatic

Pressure sequence valwe ’
= @
= ! I
| | 3 Q;” - t >

y o /
o O
1208 1P v3R

Dual-pressure valva

Coil
ore

Return spring Relay col 12 14 22 24
5 A1 | |
rmature l:‘]-- -
" A2
1 21
Insulation
l ™ Contact
T 1T
Al A2 42 A1

Electrical directional
contral valve

Cylinder with proximity switches

Electropneumatic



Grafik Pergerakan Pneumatic
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PEMBERIAN LABEL
KOMPONEN

Insertion/clamping Drilling Sliding table
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Fig. 628
Electrical circul diagram
O 2N BIECINNIBINAHC
conirel Sysfem

+24

S1EV\I: )
ls

szE—W K1
4
i

-

Kz

K4E|::|; Hﬁg 11 L‘fb$

i

o

|

Installatlon number j

Circuit number
Component code

Component number

Tatwe 6.3:
Identification codes fov

Companents

Fig. 6.21:

Identification code for
COMPONENts in prewmatic
cwrewi! diagrams

Identification

COMPONents in a Compressors

preurnatic circuit diagram
Power components

Drive molors

Sensors

Valvwes

WValve coils

Other components

* national supplement in German standard
= or any other letter not included in the list

Companent fype

Ideniffcation Tahie &.4.

Limit swaiich

Designaiion of components
in an electical cicl

Manually eperated pushbution, input elements

disram
(IWN 40719, Part 2)

Reed swiich

Eleciionic proximity swiich

Pressung switch

ElE|@E|w]|w®n

Indicator

Relay

o

Cantactor

Soeenced coil of a valve

S1= Main switch
52 = Star switch
53 = Acknowledgement switch

1S1/152 = Limit switch
1B1 = Pressure switch




