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v' Fazem a conexao fisica entre a CPU e os dispositivos de
campo.
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Power
Supply
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v’ As interfaces I/O sao encaixadas nos slots em um rack

back plane }

Courtesy of Allen-Brg :1[(, Highland Heights, OH
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v' Em geral classificamos os rack’s em 03 tipos:

> master

> local

> remoto
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v RACK LOCAL / REMOTE

Master Rack

Local Rack
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v MAPEAMENTO DOS MODULOS I/O
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v TIPOS DE ENTRADAS DISCRETAS

»> 24,48, 120 e 230 volts AC/DC

» TTL
» 5-50V (sink/source)

» entradas isoladas
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v'Entradas discretas AC/DC
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v'Entradas discretas AC/DC : conexoes
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v'Entradas discretas DC : (sink/source)

DC

Reference

Switch
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Input

DC Power
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Input
Module
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v'Entradas discretas DC : (sink/source)

DC
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v'Entradas discretas DC : (sink/source)
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C v'Entradas discretas DC : (sink/source)
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v'Entradas discretas AC/DC : (isoladas)

AC AC
L1 L1 L1 L2 L2 L2
A B c A B c
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v'Entradas discretas TTL
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v Uma grande variedade de componentes sio
usados em circuitos de controle.

v" Estes componentes variam em complexidade
desde indicadores luminosos a sistemas avancados
que monitoram, protegem e controlam motores

AC.
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v" A interacgio entre estes componentes ¢é definida
por:

» conexoes (hard-wired logic).

» software armazenado (controle l6gico)
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v" Para ter uma visao das ligacoes e da ldgica
fazemos o uso dos diagramas de controle logico.

v' Muitos componentes incorporam contatos:

» normalmente aberto (NO — NA)

» normalmente fechado (NC — NF)
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» normalmente aberto (NO — NA)

N/

Relay | Relay _
Deenergized Energized .

Battery Battery
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» normalmente fechado (NC — NF)
NV

Relay B Relay
Deenergized Energized

G, J

Battery Battery
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» chave normalmente aberta (NO — NA)

L

NV
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J

Battery

Battery
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» chave normalmente fechada (NC — NF)

NV

21 A

Battery Battery
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» pushbutton normalmente aberto (NO — NA)

—a

Battery Switch is shown Battery

opposite of its
normal state (NO).
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» pushbutton normalmente fechado (NC — NF)

\\// \%
. i h
E"J1 7 E

Battery Switch is shown Battery

opposite of its
normal state (NC).
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> bobinas

@ T s

Coil Associated Coil Associated
Contacts Contacts
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» aplicagoes bobinas
L1 I L1
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v’ relés de sobrecarga

» Overload relays - sao utilizados para proteger a carga
quando ocorre aquecimento excessivo.

|

Thermal
Overload
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v’ luz piloto

» indica o estado do sistema.

AN e/
/:\ /:\
Red Amber

Indicator Light Indicator Light
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v diagrama de linhas - ladder

Control Powver Mot Connected
Wiring Wiring Connected
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v diagrama de linhas - ladder
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v diagrama de linhas - ladder
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v’ portas logicas - AND

AND Truth Table
Inputs Qutput
AT \ A B Y
B / Y 0 0 0
I 0 1 0
1 0 0
1 1 1
Line Voltage Line Voltage (Common)
L1 L2
PB1 FB2
1 . g
o OC 0 O

Electrical Ladder Circuit
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v’ portas logicas - OR

OR Truth Table
Inputs Output
A
vy A B Y
B 0 0 0
0 1 1
1 0 1
1 1 1
Line Voltage Line Voltage (Common)
L1 L2
FB2
1 /I
O o |
PBE1
L
o o

Electrical Ladder Circuit
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v’ exemplo

A-(B-C+D-E)

B — B-.C :

C— (B-C+D-E) J

[ — D=-E

E— Y




Automacao Industrial

Nivel |1 — PLCs : Componentes basicos de controle

v' exemplo-solugao
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v'Entradas anal6gicas

'
Analog
> Input » PLC
Module
e ——

Analog Inputs

Flow transducers
Humidity transducers
Load cell transducers
Potentiometers

Pressure transducers
Vibration transducers
Temperature transducers
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v'Entradas anal6gicas

Analog
> Input » PLC
/\/\/ Module

I
Analog Input Module

j‘// /\/\/ @ To
PLC
©) ©) 12 Bits 11109876 543210 | (3)

Transducer A/D ran o

Word/ Storage Area
Register [17161514131211107 6 5 4 3 2 1 O
1000
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v'Entradas anal6gicas

150°c I |+5.7vDC
/ E /J‘/ Analog Input Module
N
: S I\qgaitsﬂmﬁﬂ?‘ESdazH}
Process D A Dbt 1 [0 1] 0] 1] 1[0 [0} 1] 1 1]
U
- C
E
R
Word/ Storage Area

Register [17161514131211107 6 54 3 21 0

1000 < :D_

Block transfer in
Instruction




Automacao Industrial
Nivel |1 — PLCs : I/0 Analogicas

v'Entradas anal6gicas

Frocess

-

Physical

Signal Sensor

Transducer

Transmitter

0 to 10 Volis
DC Signal

Signal Common

Input Interfaces

4-20 mA

0 to +1 volts DC
0 to +5 volts DC
0 to +10 volts DC
1 to +5 volts DC
+ 5 volts DC

+ 10 volts DC

Vaolts DC

Analog
Input
Module
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Analog valves

/ YO Actuators
v'Saidas analdgicas e
Electric motor drives
Analog meters
Pressure transducers

Voltage or Current Pfggl?}?e
Output Signal + Transducer Signal

Signal Common

(Voltage Pressure)

|
|
1
|
Pressure 100 to 800 psi ! Output Interfaces
psi |
! 4-20 mA

10-50 mA
0 to +5 volts DC
To hydraulic 0 to +10 volts DC

From — platel_n ';}r rarm + 2.5 volts DC
oil reservoir press cylinder system + 5 volts DC
Yolume
Adjust + 10 volts DC

L

Fump Valve
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v'Saidas analdgicas

Word/ Storage Area
Register [17161514131211107 6 54 3 2 1 0
2o000]|olofo|o|o]ofofolo]of1f1]1]1]1]1 )

Block transfer

in instruction Analog Qutput Module
1109876543210 45
j__+ﬂDﬂDDD111111 —:DQK]:
Control
Valve
Decimal Binary
0 0000 0000 0000 Valve Closed

4095 1111 1111 1111 Full Open
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v'Entradas analdgicas - especiais

Same type of lead wire (shielded)
as used in thermocouple

T, l
N =
Tc1 o
+ Y
Tc2 o =

NISINISISININIS

Average Thermocouple (TC)
Measurement

TC1+
TC1 -
TC2+
TC2-
TC3+
TC 3 -
TC4+
TC 4 -
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v'Entradas analdgicas - especiais
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v'Entradas analdgicas - especiais

:"E ?: Temperature
Sensor
Set PID Analog Output
)

Point — Module | - -—Z2-__-"_ .
SP (PID Control

Analog Steam:} ,\/Ej(: })

Input

: o
’ s
e g’

Temperature be at a set point
Transmitter temperature

Y
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