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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 Yt =l L
— Air motors T i ¢
— Rotary actuators

Fig. 2.13
Actuators, linear and rotary

movable range
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UNTUK APA AKTUATORNYA?

Fig 1.3

Assembly device for
mounting lids on cans

Fig. 1.2

Points switch for two.
conveyor bells

Electropneumatic

Pneumatic
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Components of apiston rod cylinder:

linder head .
Piston rod . Cylinder cap
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SUPLAY ELEMENT

1-2% gradiant 1

Resarmir withn T
a preurnatic system

Cansuming
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Intermediate resenosr for
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Fig. 1.7:

Signal flow and
components of a
pneumatic control system

Power component
Cylinder

Swivel cylinder
Pneumatic motors
Optical displays

Command
execution

Final control elements

Signal output Directional contral valves

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

Signal
processing

Input elements
Directional control valves
(mechanically operated)
Directional control valves
(manually operated)

Air barriers

Signal input

Signal flow Pneumatic components

Pneumatic

FPneumatic power

Pneumatic signal control section

section

Fig. 52
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Command

Power components
Cylinder
Swivel cylinder

Pr ic motors
Optical displays

Signal output

Final contol elements
Electropneumatically
operated directional
control valves

Signal
processing

Processing elements
Relays

Contactors
Programmable logic
controllers (PLCs})

Signal input

Signal flow

Input elements
Pushbuttons

Control switches

Limit switches

Reed switches

Ind. proximity sensors

Cap. proximity 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
conirol system
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MENGENAL VALVE 1

2 P Working lines IS0 5599-3 Lettering System | Part or Connection
| 1
1 P Pressure port
12 m 12 10 =
= -l _L-}_ |y =1 2,4 AB Working lines
MLE! FLIE 3,5 R S Exhaust ports
Filot lines 10 z Applied signal inhibits flow from pert 1 to port 2
12 i -4 Applied signal connects port 1 to port 2
14 Zz Applied signal connects port 1 to port 4
81,91 Pz Auxiliary pilot air
4 | 2 4 I 2
\ / W\J 14 \ / 12
T II [: I W I% :]
5 3 5 3
&1 1 1

Number of ports
r Number of positions

—

2
2/2 — Way directional control valve, normally open [z[:l
Valve switching positions !
are represented as squares |12
3/2 — Way directional control valve, normally closed |
TIT
The number of squares shows how many L
switching positions the valve has 2
3/2 — Way directional control valve, normally open | \
g T
(I
Lines indicate flow paths, 4| |2
arrows shows the direction of flow o
4/2 — Way directional control valve | T |
Flow from 1 — 2 and from 4 —» 3 T
Shut off positions are identified in the boxes & 4] |2
by lines drawn at right angles T 5/2 — Way directional control valve M
Flowfrom1 —2andvon4 — 5 =1
| 1
The connections (inlet and outlet ports) are shown 2
by lines on the outside of the box 5/3 — Way directional control valve

] Mid position closed




MENGENAL VALVE 2

2 2
12 12 10
=1 1y 'V"J“‘.' | rly A =
TV T
Manual General
Pushbutton
4 |2 4 |2
Lever Operated \ 1 \ / 12
== T4 A 4
R 5\”1'\’3

Detend lever operated

|
]x B !

Foot pedal
Number of ports
Mechanical Plunger Nurmber of positions
2
Raoller operated 2/2 — Way directional control valve, normally open I:z[]
T
Idle return, roller 3

i o i

i :}NV 3/2 — Way directional control valve, normally closed
1 3
Spring centred ﬁ/\f\[ jMﬁ 2
3/2 — Way directional control valve, normally open m;l
1 3
Pneumatic Direct pneumatic actuation 4}—[
4] |2
Indirect pneumatic actuation 4/2 — Way directional control valve
(piloted) Flow from 1 — 2 and from 4 — 3 mE
. _ ) i 4] |2
Electrical Single solenoid operation z‘: 5/2 — Way directional control valve M
Flow from 1 - 2andvon4 —+ 5 ST
Double solenoid operation zl: :'E 1
4| |2
B 5/3 — Way directional control valve
Combined

Dauble solenaid and pilot WI_ jﬁ Mid position closed
aperation with manual override {




32-way valve with push bution,
normally closed

2(a)

1P) T3(R) (&'@Q

5/2-way valve with selectar switch

aik) - 2(B)
h
5
5-:H}1{P]J-[ )

INPUT ELEMENT 1

32-way valve with push bution,
normally open

2(A)
1Py 2(R)

Pressure gauge

®

1

W2-way roller lever valve,
normally closed

2(A)
TREL

A2-way roller lever valve with idle
retum,normally closed

2(A)

ALY

1R} 3R}

Pneumatic

sy sivi sy sEr

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

Double-acting cylinder

Double-acting cylinder
with double ended piston rod

Double-acting cylinder
with non-adjustable cushioning @:%:
in one direction
Double-acting cylinder E:

with single adjustable cushioning

Double-acting cylinder
with adjustable cushioning
at both ends

magnetic coupling

Air motor, rotation in one direction
fixed capacity

Air motor, rotation in one direction
variable capacity

Air motor, rotation in both directions
variable capacity

Rotary actuator

ctropneumatic

Linear drive with ‘ EE; | Pneumatlc

TR






Pneumatic circuit diagram

BAGIAN BAGIAN
DARI PNEUMATIC
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Fig 4.3
Clreul! diagrarm

Power companent

Control element relay conirol system
(schematic, circuit diagram
181 ot complant with standard)
i _‘ n W) KZ/ o1
Processing element -
=] T
182
[ 121 i 02
Ingut alermenls =
1Y2] 1Y1
2L Kt [t at
Supply elements ov e i
Signal input i Signal processing i Signal output

i i

Fig 1.9:
Structure of a modern
electropneumatic controller

Electrical directional
contral valve

Cylinder with proximity switches

Pneumatic Flectrobneumatic



FINAL CONTROL
ELEMENT

5i2-way pilot valve 5i2-way double pilot valve
4(8) 2B) 4(8)  2{B)
14(Z) " _‘.{:_"l'h'ﬂ'l' 1442y . |€" 12(Y)
N Vi
R 35 S5(R s
ﬁ{}l[F']” (]I{PJ[}

Pneumatic

3/2-way solenoid valve,
normally closed

2(A)
b
1(P) ;3:R) :
Yq@g “““

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

¥

Indicator and distributor plate, electrical

& g

Electropneumatic

40| | 2(8) 4(A)| | 2(8)
5R[Vas) | 5(R)VT73(S)
) et 1P
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KENDALI SECARA LANGSUNG
DAN TIDAK LANGSUNG

Langsung Tidak Langsung

Langsung Tidak Langsung

Pneumatic Electrobnneumatic



Mendesain Rangkalan
Dengan FluidSim

*untuk meletakkan
komponen

*untuk menjalankan
simulasi
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PROCESSING - .
ELEMENT 1 i — )

pl T el |7
| : ; \ | | ; \ |
4 Meter-in for Extension Meter-out for Extension
Quick exhaust valve Pncontrolled for Retraction Uncontrolled for Retraction

Pneumatic



PROCESSING
ELEMENT 2

OR

Shuttle valve Dual-pressure valve
A A
| |
X 4O ¥ e I—I Y
A B |AnB
True  True | True
True  False | False
False | True | False
False False | False
Pneumatic

AND

AND OR

24 1 +24% 2 3

OR

A
True
True
False

False

B |AvE
True | True
False | True
True | True
False False

Electropneumatic



1A

Grafik Pergerakan Pneumatic

Pressure.

£

SNwaea

Information

a) Analog
Pointer

SNweO S

position

1356

b) Digltal
Display
i 1 2 a 4 6=1 2 3 4 5=1
i up up
5
4
g 1A Al
z
Time. down down
advance
<) Binary advance
Pressure A2
2A
return
o return T 1
} Displacement Steps —a=
No Time

1B1 1B2 281 282
| | | |

v MR = M T<E




PRAKTIKUM 2



PEMBERIAN LABEL

KOMPONEN

Insertioniclamping

Drilling

G400

Sliding table

Tabe 6.3

Identification codes for

ents in a

Gs1 pReumatic sircuil diagrarm

=l
a6 ot oext ot
= 1
3v2 E
a6xt
4] |2 3V 4
e i 2v2 av7 5 32

Po = 14MPa

Fig. 628
Electrical cireut diagram
of an eleciroprewmatic
CONION Sysiem

*240

wraysAs porpoo geumoudasoa
R J0 WRIBRIP N3N LGS

0z9 By

SURYS 0400 BaIL [

1
Is

S‘EV\]H 2 3

~

3 I\‘ 3
52 E-W K1 1529
4 14 4 4
N
K2
a1
K3 K2

51 = Main switch
2 = Start switch
53 = Acknowledgement switch

1817152 = Limit swatch

1B1 = Pressure switch

Installation number j

Circuit number
Component code

Component number

Companenis

Identification

Compressors

Power components

Sensors

P
A
Drive molors M
s
W

Walvas

Valve coils b

Other components

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

Companent fype

idenification

Fig. 6.21:
Identification code for

LS in prieumatic
circuil diagrams

Tabie 6.4

Limit switch

Designation of components
in an elecirical circut

Manually operated pushbutton, nput elements

disgram
(DIN 40719, Part 2}

Reed swtch

Electronic praxmity swiich

Pressure switch

o m| e |w|n

Indicator

Relay

=

Contacor

Solenoed cod of a valve




INPUT ELEMENT 2

l 3/2-way roller lever valve with idle
m return,normally closed

2(8) 2(8)

1Py 3(R}

3/2-way roller lever valve,
normmally closed

1Py 3(R)

Fig. 4.6
Actuated initial position

Pneumatic

2
T

151

Lirnit switch, electrical,
Actuation from left or right*

B

!

4 1 3 i
ne N A e
fm :LSI‘\\l 151 %4 :'Z_

1 2

Position Sensor

5

Electrooneumatic




PROCESSING
ELEMENT 3

Pneumatic

Logika AND

]
]

=

Electrooneumatic



Grafik Pergerakan Pneumatic 2

up
1A
down

advance

2A

return

= START
2 3 4 5=1 151
1 2 3 4 5=1
1
183
1A
182
0
252
1
2A
0 2851
Displacement S'[Eps ——
Fig. 6.9
Representation
Signal lines l I L\ W OR condition of signal lines
X
Signal branching AND condition
\

Fig- 6.10 Input elements, manually operated
Representation

of input elements
CP ON/START OFF/STOP ON/OFF INCHING
STEP

MODE

Input elements, mechanically actuated

bu ku Halaman 30 (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..1000 =]
| | | mm (0.100) =]
| | | mm (0.100) =]
| | | [rm (0,100 >
| | | mm (0.100) =]
~Corresponding companents
;
VAl 2k | <
.

K I Zancel Help
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PROCESSING
ELEMENT 3 Dominan-OFF

Ciri - Ciri i
start [ B

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

angin tidak keluar

3 3
START ¢ K1 }

1

STOP &7

K1

Pneumatic

Electronneumatic



PROCESSING
ELEMENT 3 Dominan-ON

Ciri - Ciri

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

- Valve Start ditekan, valve stop ditekan,
angin keluar

Kz

Electronneumatic

Pneumatic



PROCESSING
ELEMENT 3

2
=Ly
1 3
2
_|1

Dominan-OFF

P

. |_/_

STOP
1
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Electropneumatic

Pneumatic



PROCESSING Dominan-ON
ELEMENT 3

T
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Grafik Pergerakan Pneumatic 3

1 2 3 4 5
up |
1A
down
I 1A+ 2A+ 1A- 2A-
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f Displacement Steps —=
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INPUT ELEMENT 3

Proximity sensor with cylinder mounting

T . + |BN
(Ol] 1 ¢ |
__ | BK
- [BU
2 3
3
R
4
Al
K Yi[_j_’r$
A2

1);3'

Pneumatic Flectronneimatic




INPUT ELEMENT 3

0El

Pneumatic Flectronnelimatic



PROCESSING
ELEMENT 3

Al

A2

o

Pneumatic

Logika NAND

Electrooneumatic



INPUT ELEMENT 3

y
’ " (=1
1

Proximity sensor with cylinder mounting Preumatic-electric converter
g BN B +|RD B |
'{[} i P ® Il PP
- [BU '

N

Pneumatic Timer, Normaly Close

3

Pneumatic Electrooneumatic
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INPUT ELEMENT 3

Proximity sensor with cylinder mounting

T . + |BN
o] T L
__ | BK
- [BU
2 3
3
R
4
Al
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A2
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Pneumatic Flectronneiimatic




Grafik Pergerakan Pneumatic 3

1 2 3 4 5
up |
1A
down
I 1A+ 2A+ 1A- 2A-
2A
retur:
f Displacement Steps —=
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1 2A+
28
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INPUT ELEMENT 3 il

TIMER
TYPE: AH3-3

( g
\
LL[$#]
oc -—
| AC !

o ML o AL
] 5 |
© A2 ® A2
° ¢ Switch-On Delay Switch-Off Delay

ATIS

___________ &5
1 3 I - 7
Pneumatic Timer, Normaly Close
CEEEEm—

Pneumatic Flectronnelimatic




INPUT ELEMENT 3

[t T T\\
)

1 3
Pneumatic Timer, Normaly Close

B
£z

£
£2

Pneumatic

oAl AL
] 5 |
Y. A2
Switch-On Delay Switch-Off Delay

E k1=,
1 3
Al
KIRCE]  1V7HE
A
s
Cr
Fa) !
71\
Tz

Flectronneiimatic
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Mengendalikan Silinder Lebih Dari Satu
secara langsung

s =

= —
P/ :\1r1r T I

LR
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

= =
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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