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APA YANG DIKENDALIKAN DI SISTEM PNEUMATIC?

Actuators can be further broken down into groups:

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

= Rotary actuators Hat el i
— Air mators T L L

— Rotary actuators

Fig. 2.13
Actuators, linear and rotary

movable range

“18mm

diameter:10mm|
-
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UNTUK APA AKTUATORNYA?

Fig. 1.3

Assembly device for
mounting lids on cans

Fig. 1.2

Points switch for two
canveyor balts

Fig. 1.3

Preumatic cutter

Electropneumatic

Pneumatic



E’]fb(j@/fb()l/ y Alﬂqm Dertexonon

Panjang Length L Meter m) —
Beni Mass m

Wi  Tima t Second (s)

Subw Temperature T Kelvin (K, 0 °C = 273.15 K) —

Derived units  Quantity Symbol Units
" Force F Newton (N)= 1 kg mis
bas - Area A quare metre (m°)
Veure - \/olume \Y; Cubic metre (m®)
Db Flowrate Qu (m%/s)
Tekanan Pressure p Pascal (Pa)
1 Pa= 1@m’
Rumu:_Pfercepatan: 1 bal‘ = 105 Pa
Mgt Alselerasi, 7 — @wl6s2)

a = percepatan (m/s?)

v, = kecepatan mula-mula (m/s)
v, = kecepatan akhir (m/s)

t = waktu (s)

Pressure
exerted
>
1,00,000 Pa

Altitude (km)—»
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Components of apiston rod cylinder:

e Cylinder head
Piston rod

Cylinder cap

N\




Frozen: Mass & Temp.
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SUPLAY ELEMENT

1-2% gradiant 1

Resarvoir within |

a preurnatic system

Consuming
Sarvica vt goyicas

Intermediate reservor for

saveral consuming devices
Condensate collector tank
Drain cock

vanioa RN |

| e
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Pneumatic Electropneumatic



BAGIAN BAGIAN
DARI PNEUMATIC

Fig. 1.7: 8
5. haslaindsote) Powsr component
: ylinder
pneumatic control system Swivel cylinder
Pneumatic motors
Optical displays :D

Command
execution

Final control elements

Signal output Directional contral valves |

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

rseel

\

Signal
processing

Input elements |

Directional control valves |

{mechanically operated) |

Directional control valves |

(manually operated)
| Air barriers

Signal input

Signal flow Pneumatic components

Pneumatic

Pneumatic power

Pneumatic signal control section

section

Command
execution

Power t

Cylinder

Swivel eylinder
Pneumatic motors
Optical displays

Signal output

Signal

Final contol elements
Electropneumatically
operated directional
control valves

Processing elements
Relays
Contactors

Progr logic

controllers (PLCs})

Signal input

Signal flow

Input elements
Pushbuttons

Control switches

Limit switches

Reed switches

Ind. proximity sensers
Cap. preximity switches
Light barriers

Pressure-actuated switches

Electropneumatic
components

Pneumatic power

Electrical signal control section

Electropneumatic

section

Fig. 1.8

Signal flow and components
of an electropneumatic
confrol system
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MENGENAL VALVE 1

1z 12 10

=11 = WA =1 rily A=<+
11 V3 1T V3
4,2 4,2

\ / WA 14 \ / 12

T T = b <+
5V:V3 5VI|V3

o

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

Working lines

IS0 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 o2 Applied signal connects port 1 to port 2

14 Zz Applied signal connects port 1 o port 4

81,9 Pz Auxiliary pilot air

Number of ports
|T— Number of positions

212 — Way directional control valve, normally open
3/2 — Way directional control valve, normally closed
32 — 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 from 1 — 2 and von 4 — 5

5/3 — Way directional control valve
Mid position closed

g




MENGENAL VALVE 2

12 2
12 12 1o
>l ; T\ WA S| el <
R FLIRCE
Manual General |:
Pushbutton ﬂ:
4 IZ 4 IZ
Lever Operated \ / 14 \ / 12
=11
5 ; 3 5\’1'\"3

Detend lever operated

]': o

Foot pedal
Number of ports
Mechanical Plunger | |— Mumber of positions
2
Roller operated 2/2 — Way directional control valve, normally open [z[:l
1

Idie return, roller

i o

i :LNV 3/2 — Way directional control valve, normally closed |
Spring retumn +|+
1 13
Spring centred f\M[ jw 2
3/2 — Way directional control valve, normally open m;l
Pneumatic Direct pneumatic actuation 4;:——[ LA
4] |2
Indirect pneumatic actuatian 4/2 — Way directional control valve | X |
(piloted) Flow from 1 — 2 and from 4 — 3 T
. ) ] i 4] |2
Ehcines ROy RRns) spereion El: 5/2 — Way directional control valve M
Flow from 1 — 2 and von 4 — § HIRE
Double solenoid operation zl: :'E
2
B 5/3 — Way directional control valve
Combined

Dauble solenaid and pilot W jﬁ Mid position closed
operation with manual override {




INPUT ELEMENT 1

A2-way walve with push button, A2-way walve with push button,
normally closed normally opan
Z(h) Z(A)
1Py 3R (& iR 1PY 3R
5i2-way valve with selector switch Pressure gauge
4ih) 28]
=} ®
5(R) | (S -
1(F)
W2-way roller lever valve, A2-way roller lever valve with idle
normally closed returmn,normally closed
2(A) 2(A | |
[ i SEVSW SE—‘,.—%‘ SE—\ SE_%
SN il T‘ﬁ.&n
1Py 3R 1P 3R}

Pneumatic Electropneumatic



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
Air motor, rotation in one direction
fixed capacity

Double-acting cylinder

Air motor, rotation in one direction

Double-acting cylinder variable capacity

with double ended piston rod

Double-acting cylinder Air motor, rotation in both directions
with non-adjustable cushioning @:%: variable capacity

in one direction

Double-acting cylinder

with single adjustable cushioning Rotary actuator
Double-acting cylinder
with adjustable cushioning
at both ends

— ctropneumatic
Linear drive with ‘ EZ] | P neu matIC

magnetic coupling

TR






Fig. 5.5
Pneumatic circuit diagram
of the liing device

BAGIAN BAGIAN
DARI PNEUMATIC

Power compaonent

.+ R Fig.3.20.
24V Sgnal control section of
relay contol system
(schemaic, circut diagram
ot compliant with standard)

Control element

Progessing element

Input elerments

K2 K1 Yéﬂ‘*‘ 't *

ov LS Sy
| |
Signalinput | Signalprocessing | Signal output

i i

Supply elemants

Electrical signal control section

Fig 1.9:
Structure of a modern
electropneumatic controler

Electrical directional
control valve

Pneumatic Flectronneumatic



FINAL CONTROL
ELEMENT

5f2-way pilot vahee &i2-way double pilot valve
A8y 2(B) A4} 2(B8)
|
14(Z) |5 2 _"1"'"! 142yl s 120}
SR)’ | 3(8) 5" 1" 3(s)
1(F) 1P

Pneumatic

3/2-way solenoid valve,
normally closed

2(4)
Y

1(P) ésm) l

ngsg “““

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

4(A)| | 2(8) 4(A)| | 2(B)
% Y1 mﬂilz% 1v2
5R)7[VaE | 5(R)*1*3(5)
Wl ————— 1(P)
YE’F}»i 11 E}'j»—$ 1v2 |:L{j»—$

Indicator and distributor plate, electrical

©

Electropneumatic




KENDALI SECARA LANGSUNG
DAN TIDAK LANGSUNG

Langsung Tidak Langsung Langsung Tidak Langsung

Pneumatic Electronneumatic



Mendesain Rangkaian
Dengan FluidSim

File Edit Execute Library Insert Didactics Project Yiew Options ‘Window 7
|Dzd|B&|- taB(EE EMuw h s Bl ARRARKAQ|R

EHieralchical Yiew - Component Librar_-.. Jﬂ]ﬂ

ki Files Common =

E Pneumatic

}—E Supply Elements

Compressed ai... Compressar “Wariable compr. ..

*untuk meletakkan
komponen

*untuk menjalankan
simulasi

e
&

&
¢

Air Zervice unit | | Air service unit. .. | [Air pressure re. ..

-

&
S

il
|
|

Ajr pressure r Air fitter Manuzl drain fi
Aurormatic drai... hanal drain Automatic drain
L

Lubricatar Cooler Air Dryer
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PROCESSING
ELEMENT 1

Quick exhaust valve

Pneumatic

One-way flow control valve

B

£,

%

.l

Meter-in for Extension

Pncontrolled for Retraction

Meter-out for Extension
Uncontrolled for Retraction



PROCESSING AND OR

ELEMENT 2 e ”w—lu : )
O
3 3 3
AEY AR EEY
4 4 4
OR AND 3
EEXx
4
Shuttle valve Dual-pressure valve — |
Al Al
i A k1 k1
' b o A2 o A2
x ol v K-lﬁ-"’ i |
N 7N
4 4
A B |AnB A B AvB
True | True | True True  True | True
True | False | False True | False | True
False | True | False False | True | True
False | False | False False False @ False

Pneumatic Electropneumatic



Grafik Pergerakan Pneumatic

Pressure.

gy

ErEE

Information
a) Analeg
Pointer position

SNwrm @

1356

1A

Time

b) Digital
Display

B L]

c) Binary
Pressure

Yes 1

No

L

1B1 1B2

v AL G

Time

1 2 3 4 5=1
up
1A
down
advance
2A
return
Displacement Steps —e=
251 282

oo D [\ [P e

Al

down
advance
A2

return

51

Time t —=—
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PEMBERIAN LABEL
KOMPONEN

Insertioniclamping Drilling Sliding table

Talwe 6.3

Identification codes for

COMPONeNnts in &

G=) OeUrmnanic circuit diagran

e —

i
T
Ll aext
Gext
2 3 4
3 2v2 YT a &
'

eaysAs foyuo0 ogeumautanoo
e Jo weiBEy I NGl

0z9 fiy

SURYD 09U00 Sa I

Fig. 6.28
Electrical ciicuit dagram
of 8N BleCTOpIELmtc
contiol system

1
Is
aEV\]H 2 3

.L! I“
szE-W K1
4

240

Kz

a1
K1 K4Elj t—n([b w1 E:}$
o
r AN AN r|d
3 7|2 F L z|e
10 3 H
51 = Main switch 151/152 = Limit swdtch

Start switch

S; 1B1 = Pressure switch
53 = Acknowledgement switch

Fig. 6.21:
Identification code for
COMPenents in preumatic
cirewil diagrams

Installatlon number j

Circuit number
Compaonent code

Component number

Componernts Identification

Camprassons

Power components

Drive molors

Sensors

N - B )

Walves

WValve coils e

Other components el

* pational supplement in German standard
* or any ather letter not included in the list

Companent fype Ienification Tabie 5.4,

Designation of components

Limit switch 5 in an glecmical oo

disgram

Manually operated pushbution, input elements (YN 40719, Part 2}

Reed switch

m

m

EISCIrnnic praximiy swich

Pressure switch

m

Indicator H

=

Relay

Contacor

Sobenced cod of & valve ¥




INPUT ELEMENT 2

normally closed return,normally closed

2(A) N 2(A)
@Emm L @Emw
151 152

3/2-way roller lever valve, ' ! 3/2-way roller lever valve with idle

1P 3(R) 1Py 3(R) tA | |
E ! ]:::
] & &
tDl | vy WA
1| &3
2 4 1 3 f i
T ne n ®
151 1S 151 R I
(|
1 2 4 &
L ng'.‘."s Limnit switch, electrical,
AR s e Actuation from left or right* Position Sensor

& -

Pneumatic Electronneumatic



PROCESSING

ELEMENT 3
Logika AND
i &
1|_'ﬁ|i| 1 ':[111;@
i Tl
E iy

Pneumatic Electrobneumatic



Grafik Pergerakan Pneumatic 2

up
1A
down

advance

2A

return

2 3 4 5=1

1

1A
0
1

2A
0

Displacement Steps —m=—

Signal lines

Signal branching

Fig. 6.10
Represeniation
of input elements

buku Halaman 30

START
181
2 3 4 5=1
/ 183
182
282
2351
Fig. 6.9
Representation
OR condition of signal lines

e

ON/START OFF/STOP ON/OFF INCHING
STEP

AND condition

\

Input elements, manually operated

MODE

Input elements, mechanically actuated

(Limit switch)

\



Cara memberikan label limit

Configure Cylinder

Configuration I Parameters I External load I Force profile  Actuating Labels |

Pasition
Label Begin End
[151 | 00 | 100 [mm (0.1000 ]
| | | [mm (0.100) =]
| | | mm (0.100) =]
| | | mm (0.100) =]
| | | mm (0.100) =]
| | | mm (0.100) =]
~Corresponding companents
;
e
:

K I Zancel Help
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PROCESSING
ELEMENT 3 Dominan-OFF

Ciri - Ciri

- Valve Start ditekan,
angin/listrik keluar dari valve Stop

- Valve Start ditekan, valve stop ditekan,
angin tidak keluar

+24y 1

START ¢t

STOP ¢t

K1

3 3

K1
4 4

Electronneumatic

Pneumatic



PROCESSING
ELEMENT 3 Dominan-ON

Ciri - Ciri

- Valve Start ditekan,
angin/listrik keluar dari valve Stop

- Valve Start ditekan, valve stop ditekan,
angin keluar

K2

Electronneumatic

Pneumatic



PROCESSING

ELEMENT 3 Dominan-OFF

s P

o
b
et

M|_/_ .
I

Electronneumatic

Pneumatic



PROCESSING Dominan-ON
ELEMENT 3

§.00
R

o %)

Pneumatic

2 2 2
D:fi 3 . ;LQW STARthl[ .
FAN

Electronneumatic
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Grafik Pergerakan Pneumatic 3

1 2 3 4 5
up '
1A
1A+ 2A+ 1A- 2A-
2A
return
’ Displacement Steps —m=
1 = i a=1
1 |
1A
= 1A+ 1A- 2A-
1 2 A+
25
a |




INPUT ELEMENT 3

Proximity sensor with cylinder mounting

1
FM % g+ [BN
¢ Tit ® |n
1| {?3 TBU BK
Position Sensor
1 2 3
3
R
4
A

Pneumatic Flectronneiimatic




INPUT ELEMENT 3

Pneumatic Flectronnelimatic



PROCESSING
ELEMENT 3

Al

A2

0w

Pneumatic

Logika NAND

Flectrooneumatic



INPUT ELEMENT 3

Fig. 312 Piston-actuated
pressure

‘switch 2 T
=4
1

Proximity sensor with cylinder mounting Pneumatic-electric converter
. BN B + |RD B i
¢ [ p P [IL PP
=TsU = '

Position Sensor

oy
b

1 3
Pneumatic Timer, Normaly Close

Pneumatic Electronneumatic
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INPUT ELEMENT 3

Proximity sensor with cylinder mounting

1
FM % g+ 1BN
(¢l Tit ¢ |n
1| *{?3 TBU BK
Position Sensor
1 2 3
3
R
4
A

Pneumatic Flectronneiimatic




Grafik Pergerakan Pneumatic 3

1 2 3 4 5
up '
1A
1A+ 2A+ 1A- 2A-
2A
return
’ Displacement Steps —m=
1 = i a=1
1 |
1A
= 1A+ 1A- 2A-
1 2 A+
25
a |




INPUT ELEMENT 3

i \
Al TlT
1 ,&)

1 3
Pneumatic Timer, Normaly Close

Pneumatic

TIMER
TYPE: AH3-3

oy

CONTACT: 5A 250VAC

o Al N Al
X1 5 |
° A2 “ A2
Switch-On Delay Switch-Off Delay
t
t— D
Flectronnelimatic



INPUT ELEMENT 3

I \
sl TlT
R

1 3
Pneumatic Timer, Normaly Close

Pneumatic

o A o AL
X5 |
" A2 A2
Switch-On Delay Switch-Off Delay

E TGy
1 3
Al
KISl 1V7HY
fiy
1E%)
i
Py I
71y
T2

Flectronneiimatic
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Mengendalikan Silinder Lebih Dari Satu
secara langsung

H —
L :\1r1r T b

AELE
1

+ Satu valve mengendalikan banyak aktuator
+ Satu aktuator mempresentasikan kondisi aktuator lain

- Kendali setiap aktuator terbatas
- Gaya dorong satu valve terbagi menjadi dua



Mengendalikan Silinder Lebih Dari Satu
secara tidak langsung

= =S
C i

4 2 4 2

+ Satu valve mengendalikan banyak aktuator
+ Banyak kombinasi gerak yang bisa dilakukan
+ Gaya dorong yang kuat dan sama

- Rangkaian menjadi kompleks
- Banyak membutuhkan komponen
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