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Agenda – Modulul 2
• Structuri moderne de automate programabile - PLC (Siemens, Allen

Bradley, Beckhoff, Phoenix Contact, Bosch Rexroth)
• Dezvoltarea aplicațiilor PLC pentru managementul unei celule

robotice (standard IEC 61131-3)
• Interfețe HMI (Human Machine Interface) pentru monitorizarea și

conducerea proceselor industriale
• Aspecte de integrare și comunicații industriale in vederea

gestionarii unei celule robotice
• Studiu de caz:

• Modelarea unei aplicații de automatizare cu ajutorul diagramelor de stare
• Implementarea unui program de conducere automat cu tehnologii Siemens
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Recapitulare
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Unde găsim PLC-uri?
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PLC: Structură
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PLC: Recapitulare
• Componenta cheie in Industry4.0
• Sistem de conducere integrat 

hardware si software
• Structura modulara
• Comunicatii industriale 
• IEC61131-3
• Program / Function / 
Function Block
• LD / FBD / ST / IL / SFC
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PLC: S7-1200C
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PLC: S7-1200C: Cablare
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PLC: S7-1200C: Ciclu automat
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TIA Portal: Project view
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PLC: S7-1200C: Organizare soft
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Organizare program (OB, FB, FC)

www.astiautomation.com 13

OB – Organization Block FB – Function Block FC – Function 
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PLC: S7-1200C: Memorie
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PLC: S7-1200C: Variabile
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PLC: S7-1200C: Tipuri de date uzuale
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PLC: S7-1200C: Programare 
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• LAD – ladder logic

• FBD – function block diagram

• SCL – structured control text
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PLC: S7-1200C: Instructiuni de baza 
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PLC: S7-1200C: Instructiuni de baza 
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PLC: S7-1200C: Instructiuni de baza 
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PLC: S7-1200C: Instructiuni de baza 
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PLC: S7-1200C: Instructiuni de baza 
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TP genereaza un puls de lungime PT
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TON intarzie aclansarea lui Q cu o perioada presetata PT
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PLC: S7-1200C: Instructiuni de baza 
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TOF intarzie declansarea lui Q cu o perioada presetata PT
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PLC: S7-1200C: Instructiuni de baza 
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TONR intarzie aclansarea lui Q cu o perioada presetata PT (cu acumulator)
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PLC: S7-1200C: Instructiuni de baza 
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Comparatie
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S7-1200C: Instructiuni matematice
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S7-1200C: Instructiuni matematice
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S7-1200C: MOVE
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Primul program PLC
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Primul program PLC – Cerinte
Prima iesire digitala este activa daca avem cel putin o 
conditie de mai jos adevarata:
• Prima intrare este activa si a doua intrare nu este activa
• A treia intrare nu este activa
• Trec 5 secunde de la activarea intrarii digitale 4
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Primul program PLC – TIA Portal
• TIA Portal (Totally Integrated Automation)
• Selectare PLC
• Setări de securitate (Industry 4.0)
• Configurare hardware
• Definire intrări / ieșiri (Tag Table)
• Organizare soft (OB, FB, FC, DB)
• Simulare program (online view)
• Programare Ladder Diagram (LAD) in OB1
• Programare Function Block Diagram (FBD) in bloc FC
• Programare Structured Control Language (SCL) in bloc FB
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TIA Portal – proiect nou
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Selectare PLC
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Setari de securitate
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Configurare hardware
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Definire intrari / iesiri
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Definire intrari / iesiri
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Organizare soft (OB, FB, FC, DB)
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Simulare program (online view)
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Download
Start Simulare

Online Monitoring
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Programare LAD in OB1
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Simulare I/O

Program LAD in OB1
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Programare FBD in bloc FC
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Limbaj de programare

Tip bloc (FC)

Denumire FC
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Programare FBD in bloc FC
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Apelare FC in OB1 Simulare I/O

Program FBD in FC

Instanta DB
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Programare SCL in bloc FB
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Limbaj de programare

Tip bloc (FB)

Denumire FC
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Programare SCL in bloc FB
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Instanta locala

Instanta FB
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Primul program HMI
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Primul program HMI – Cerinte
Prima iesire digitala este activa daca avem cel putin o 
conditie de mai jos este adevarata:
• Prima intrare este activa si a doua intrare nu este activa
• A treia intrare nu este activa
• Trec 5 secunde de la activarea intrarii 4
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Primul program HMI – TIA Portal
• TIA Portal (Totally Integrated Automation)
• Selectare HMI
• Configurare hardware
• Simulare HMI
• Pregatire variabile PLC
• Controlul unei variabile digitale
• Afisarea unei variabile digitale
• Controlul unei variabile analogice
• Afisarea unei variabile analogice
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Selectare HMI
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Configurare hardware
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Simulare HMI
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Pregatire variabile PLC
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Adaugare DB

Definire variabile
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Controlul unei variabile digitale
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Buton cu revenire

Eveniment “Press” pentru setarea variabilei bool Eveniment “Press” pentru resetarea variabilei bool
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Controlul unei variabile digitale
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Adaugarea variabilei in logica PLC
Testarea aplicatiei
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Afisarea unei variabile digitale
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Controlul unei variabile analogice
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Afisarea unei variabile analogice
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Primul program: Extindere
• Gestionarea ecranelor HMI folosind butoanele fizice
• Adaugarea unei alarme digitale generata de intrarea 

digitala 5
• Limitarea valorii de input pentru “variabila_analogica_1”
• Animatia schimbarea vizibilitatii unui obiect
• Deplasarea unui obiect grafic pe ecranul HMI
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Primul program: Extindere
• Gestionarea unei intrari analogice (0-27548)
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Studiu de caz
Modelarea unei aplicații de automatizare cu ajutorul diagramelor de stare
Implementarea unui program de conducere automat cu tehnologii Siemens
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Materiale utilizate:
• PLC Siemens S7-1214C DC/DC/DC
• HMI Siemens KTP700 
• Servodrive V90 cu servomotor 1FK6
• Cilindru pneumatic FESTO cu dublă acțiune 
• Distribuitor pneumatic 5/2 bistabil pentru comanda cilindrului
• Senzori inductivi IFM pentru detecția poziției paletei pe conveyor
• Senzori de poziție pentru cilindrul pneumatic
• Piesă de lucru 
• TIA Portal
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Materiale utilizate:
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192.168.0.32

192.168.0.31

Digital Input
Name Address

conveyor_limita_stanga %I0.0
conveyor_limita_dreapta %I0.1

Input Output
Name Address Name Address

conveyor_control_status IW100 conveyor_control QW100
conveyor_speed_status IW102 conveyor_viteza QW102

192.168.0.30
Digital Input Digital Output

Name Address Name Address
conveyor_pozitie_lucru %I0.2 index_cmd_retragere %Q0.0

index_retras %I0.4 index_cmd_extindere %Q0.1
index_extins %I0.5

Digital Input
Name Address

presiune_ok %I0.3
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Descriere aplicație
• La apăsarea butonului “Start” de pe HMI piesa trebuie deplasata 

spre limita din stânga a conveyor-ului
• Atunci când piesa a ajuns la limita din stânga, conveyor-ului se 

oprește si sta oprit pentru 2 secunde
• După 2 secunde piesa pornește spre poziția de lucru
• Atunci când piesa a ajuns la poziția de lucru, conveyor-ul se 

oprește si index-ul ridica piesa. Piesa sta ridicata 5 secunde
• După 5 secunde indexul se retrage 
• Atunci când indexul este retras complet piesa este transportata 

spre limita din dreapta a conveyor-ului
• In orice stare a sistemului, la apăsarea butonului “Stop” 

conveyor-ul se oprește si indexul se retrage
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Configuratie hardware
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Configuratie driver
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Driver: Telegrama 1
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Control Word
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

PLC Control Ack Enable 
setpoint Continue Op condition Enable OFF3 OFF2 OFF1

0 0 0 0 0 1 0 0 0 1 1 1 1 1 1 0 16#047E
0 0 0 0 0 1 0 0 0 1 1 1 1 1 1 1 16#047F

Speed SetPoint Word
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

- 16384 ... 16384 (-100 % … 100 %)

Feedback Word
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

No Alarm Dir Overtemp Brake Lim reached f/n Control 
requested Run Alarm Sw ON Inhibited OFF3 act OFF2 act Fault Op 

enabled Ready Servo On

1 = No 
alarm, 

thermal 
overload, 

power 
unit

1 = Motor 
rotates 

forwards

1 = No 
motor 

overtemper
ature alarm

1 = Open 
the 

holding 
brake

0 = I, M, or P 
limit 

reached

1 = target 
position 
reached

1 = Control 
requested

1 = 
Following 
error in 
range

1 = Alarm 
present

1 = Switching on 
inhibited active

1 = No fast 
stop active 

(OFF3 
inactive)

1 = No coast 
down active 

(OFF2 
inactive)

1 = Fault 
present

1 = 
Operation 
enabled

1 = Ready 
for 

operation

1 = Ready 
for power 

up

Actual Speed Word
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

- 16384 .. 16384 (-100 % … 100 %)
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Modelare aplicație
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Bibliografie
• S7-1500/ET 200MP Automation system
• S7-1500/ET 200MP Digital input module DI 16x24VDC BA
• S7-1500/ET 200MP Digital input module DI 64x24VDC SNK/SRC BA
• S7-1200 Programmable controller
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Vă mulțumim!
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