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PID Controller I Servo Motor

Features

and speed control modes
« Analysing the effect of sampling frequency on digital
S —
« Digital and analogue PID controllers
« Possibility to observe and detailed evaluation of digital
and analogue signals
« Embedded module to implement digital controllers
« Software-based observing and recording analogue
and digital signals
o Ut to six™ order systems implementation possibility
o Possibility to implement state feedback control
method
« Lead and lag controllers

o Related to mechatronics applications in food indus-

o Delated tothetitles Si automation, smart systems,
mechatronics, automatic control & microprocessor
applications

Elements:

1. Servo motor position and speed control process
using anelegug and digital feedbacks

2. Digital system based on 8-bit digital processor
and adjustable synchronizer clock

3. Analegae controllers with 0.2-20 proportional
gain, 0.5-10 derivative gain, 0.1-20 integral gain
and 0.2-20 variable gain and also PID digital
controllers with 1-100 adjustable gains

4. 0.1-10Hz synchronizer clock module

5. 1/s and 1/s+1 Basic plants

6. Lead controller (B, s+1)/(B,s+1) (0.0005< 3, &f,<
0.005) and lag controller (s+a)/(s+b) (0.02<a&b<
t0 0.2)

7. 8-bit A/D and D/A converters

8. Observing digital signals in expanded form and
in binary and decimal basis

9. Position and speed operating points Adjustment
block

10. 0.1 and 10, Fixed gains

11. Three-input adder and subtractor

12. Inverter block

Courses:
o Advanced automatic control

 Microprocessor applications
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Modular Digital Control (DC-101)

Features: Elements:

« Study of digital control processes 1) Digital system based on 8-bit processor and ad-
« Analysing the effect of sampling frequency on digital EIEEERATERT0 7S 86 6163

system behevions, 2) Digital PID controller with 0-100 gains

« Digital PID controller based on 8-bit calculation 3) 0.1-10Hz, synchronizer clock module

« Possibility to observe and exact evaluation of digital FZYSVEENEIIEESHREE TS0 (1o

signals with adjustable updating time 5) Servo motor position and speed control process
« Embedded module in order to implement digital FGREVIFVADETTEDIFNEIN SRS

controllers 7) Observing digital signals in developed form and
« Related to mechatronics applications in food industry ERERIBEISENGRESTEIREHE

G R R(R Tl ti OO SEL oL EL T IS EV N S S Il 8) Position and speed operating points adjustment
mechatronics, automatic control & microprocessor s

applications

Courses:
« Advanced automatic control
 Microprocessor applications
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This device is appropriate for transfersinsthe consests SElontrol systems such as
industrial control, digital control and linear control systems.

dustry. It is also related to the titles of automation, smart systems, mechatronics,
instrumentation, and automatic control.

Elements:

1) PID controller 2) Pressure regulator

3) Attention unit 4) Pressure sensor

5) I to P converter 6) Gradual pressure control valve
7) 25-liter tank 8) Pressure gage

9) PI electrical pressure sensor 10) Continuous solenoid valve

11) User interface 12) Portable desk

13) Lockable wheels

Experiment titles:

1) Introducing pressure controller

2) Becoming familiar with components of pressure control process
3) Identification of pressure control process model

4) Analysis of PID controller for pressure control process

5) PID controller design for pressure control process

Courses:
» Advanced automatic control « Instrumentation

o Advanced measurement o Mechatronics T
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Industrial Control Training Set, Temperature Control (IC-100)

This device is appropriate for transferring the concepts of control systems such as
industrial control, digital control and linear control systems.

It is related to =eShatrenics Serlicaticns in food industry & food processing in-
dustry. It is also related to the titles of automation, smart systems, mechatronics,
instrumentation, and automatic control.

Elements:

1) 1kW heater 2) 3000rpm air fan

3) RTD and TC temperature sensors 4) PID controller

5) User interface 6) Disturbance input

7) 8kW heater power controller 8) Temperature monitor

9) Stainless steel box 10) Portable desk

11) Lockable base 12) White MDF body

13) 220V input cable 14) On-Off button

Experiment titles:

1) Becoming familiar with power controllers

2) Becoming Familiar with components of temperature control process
3) Introducing temperature control process model

4) Analysis of PID controller for temperature control process

5) PID controller design for temperature control process

Courses:
o Advanced automatic control o Instrumentation

o Advanced measurement o Mechatronics I
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Industrial Control Training Set, Motor Speed Control (IC-103)

Closed loop speed control of three-phase induction motor is implemented by PID
controller, three-phase inverter and an induction sensor .

It is related to mcchatrenics Seslications in food industry & food processing indus-
try. It is also related to the titles of automation, smart systems, mechatronics, instru-
mentation, and automatic control.

Elements & Features:

1) Continuous speed control of three-phase induction motor from 0 to 1700RPM

2) Possibility to apply disturbance using motor-coupled magnetic break

3) 1kW three-phase inverter as an actuator

4) Induction sensor, display and the appropriate transducer

5) 0-10V reference voltage in order to change speed reference

6) PID controller with wide operating range

Experiment titles:

1) Becoming familiar with components of motor speed control
2) Analysis of PID controller for speed control system

3) PID controller design for speed control system

4) Becoming familiar with 3-phase inverter

Courses:
o Advanced automatic control

o Advanced measurement o Mechatronics I
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is alse related to the titles of automation, smart systems, mechatronlcs, instrumentation,
and automatic control.

Elements:

1) PLC-based digital controller 2) HMI user interface

3) lhp, 3-phase inverter 4) PLC input and output ports

5) Input port for sensor signal 6) Electro pump

7) Level sensor 8) Polymer pipe and connectors and manual valves
9) Scaled tank 10) Back up tank

11) Portable desk 12) Lockable basis

13) 220V input cable 14) Status display lamp

Experiment titles of level and flow control training set:

1) Becoming familiar with components of level and flow control process
2) Introducing level and flow control process model

3) Analysis of PID controller for level and flow control process

4) PID controller design for level and flow control process

5) Becoming familiar with 3-phase inverter

Courses:
o Advanced automatic control o Instrumentation

o Advanced measurement o Mechatronics I
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Advanced Control Training Set, Advanced Router Robot (RO-100)

Features: Elements:

» Remote speed control through bluetooth connection SHBYGIGREEFES

o Local AVR micro controller 2) DC motor with gearbox and encoder
« Computer-based supervisory control through blue- FEHREI IS8 el (81 (S

tooth connection o ——

o Active position estimation with wheels control

« Position estimation based on image processing

« Related to mechatronics and robotics applications

« Related to the titles of robotics, analouge and digital
electronics, mechatronics, automatic control, and ma-
chine vision

« This product have been jointly designed and implemented by Control Research Laboratory of Ferdowsi uni-
versity of Mashhad, and ABZARAZMA instrument company.

Courses:
» Machine vision in agriculture
 Microprocessor applications

« Robotics

« Artificial intelligence
« Advanced control
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Features: Elements:
» Possibility to computer-based control and ==czitcs WYBSRERTG|IN sl Rel s bl El el T RO ialg

e 2) Circuit breaker with residual over current protec-
s Custoas Built software with ability to saSPhn="cnd ol

e e e L S e e st m et 3) Two 3-phase induction motors (one as a load)
e 4) Stator temperature sensor

« Ability to flux estimation 5) Measuring equipment such as: 3-phase multifunction
» Possibility to monitor all system currents and volt- BuUBEEIGEIEIETG GG,

ages 6) Power controller in order to apply mechanical load
» Calculation-based torque estimation ability (break) to motor

o Inverter-based motor speed control through the JJRYJIERCELGEEHASISNUEIGY

provided software 8) Speed sensor

» Related to mechatronics and robotics applications  [EJIRESEREEIeelB el

» Related to the titles of robotics, analouge and digi- [QIQNFNOFEIEISI) &}l BERIg
tal electronics, mechatronics, automatic control, and

machine vision

Courses:

o Marhina<ricinn in aaricnilen
aaCaine ViSioh in Ggriluatule

 Microprocessor applications

e Dohati~c
RCCTUls

« Artificial intelligence
o Advanced control
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Advanced Control Training Set, Inverted Pendulum Control (IP-101)

Features: Elements:
« Implementation of closed loop angle control methods  EEOX®«Jalsve) Ritit{d N Kol WLV Bl (IO
VDTSR [La TR0t b o s e lelia e el 2) Industrial actuator consists of servo motor and ser-
control and result recording vo drive

VLN IR TR0y o) A PRI ER N i e BT e RNty loky St 3) Rotational encoder in order to determine pendulum
« Possibility to implement advanced control techniques IS

such as hybrid and fuzzy control 4) Two microswitches to protect the ends of linear mo-
« Related to mechatronics and robotics applications tion path
« Related to the titles of robotics, analouge and digital

electronics, mechatronics, automatic control, and ma- Courses:
chine vision  Machine vision in agriculture

 Microprocessor applications

« Robotics

« Artificial intelligence
o Advanced control

o This product have been designed and implemented jointly by Hybrid and Nonlinear Control Research
Laboratory of Ferdowsi university of Mashhad, and ABZARAZMA instrument company.
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Advanced Control Training Set, Magnetic Levitation Ball (SB-100)

Eourses: Features:

« Machine vision in agriculture « Possibility to position control of levitation ball

« Microprocessor applications « Implementation of P, PI, PD, PID controllers

« Robotics « Implementation of open loop and closed loop control
« Artificial intelligence methods

o Advanced control « Ability to connect to computer

« Software-based control
« Computer logging of results

o Custom-builts software

« Ability to apply disturbance and uncertainty to system
« Related to mechatronics and robotics applications

« Related to the titles of robotics, analouge and digi-
tal electronics, mechatronics, automatic control, and
machine vision
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Instrumentation, Basic Model (Al-113)

Features: Elements:
» Becoming familiar with instrumentation basic con- FEBFZAACTESRITI0) )
cepts such as pneumatic actuators, proximity sensors, FARBIEESTENEpIHe) ST e LR SRy B ToR 1\

3-phase inverter and speed sensor 3) Unilateral cylinder

» Possibility to design and implementing different BEIREEVAGTIE BTG GITEHEL ()

types of pneumatic circuits 5) Start-stop and emergency stop switches

« Continuous speed control of motor by 3-phase in- PGNP SN TSI T EIT0) d8e e RETH S 1151650
verter unit

« Related to mechatronics applications in food indus- FVARG1TE R T8

try 8) Flow control valve

« Related to the title of instrumentation 9) Multimeter

10) Optical, capacitive and inductive proximity sensors
11) 3-phase inverter and 1hp motor with speed sensor

Courses:

o Advanced measurement

» Advanced actuators a=d contecl
« Advanced hydraulics/pneumatics
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Electronics Laboratory (Cl-102)

Features:

o Appropriate to perform =zzlSsus| electronics laboratoy
experiments, such as low frequency electronics, high
frequency electronics and pulse and digital systems

« Related to mechatronics applications in agriculture
» Related to the title of a=zlSt=sand digital electronics

Elements:

1) Two channel DC power supply
2) A digital oscilloscope

3) A signal generator

4) A multi meter

5) Breadboard

Courses:
o Mechatronics 1
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Industrial Drives (Al-117)

Features:

« Becoming familiar with 3-phase motor speed
control using inverter

o Familiar with servo motor speed control using
servo drive

« Possibility to apply load on 3-phase motor and
servo motor

« Applying control commands using PLC and HMI

Elements:
1) DELTA HMI and SX series PLC

2) 24V, 2.5A power supply

3) Micro-switch

4) Multimeter

5) Analog timer

6) 3-phase motor, inverter and speed sensor
7) Start-stop and emergency stop switches
8) 24V relay

9) Servo drive and AC Servo motor

Courses:

» Advanced measurement

» Advanced actuators and ccnt-c!
o Advanced hydraulics/pneumatics
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Instrumentation, Supplementary Model (Al-114)

Features: Elements:
 Becoming familiar with e instrumentation tepies FESRSIVIELGERISHPIHORY €5
such as different types of actuators, sensors and con- [SARZAVACT T SEEo]5) )4

trollers 3) Different types of 2/3 and 2/5 pneumatic valves
« Possibility to design and implement different types FEIROGFIETSEIRGITESE
of pneumatic and electro-pneumatic structures 5) Relay, switch and micro-switch

 Monitoring and control through PLC and HMI 6) Start-stop and emergency stop switches

« Servo motor control using servo drive 7) Pressure gauge, pressure regulator and attention
« Heat control by power controller and heating element unit

« Continuous speed control of motor by 3-phase inverter [RjE&stssss —

o Industrial PID controller for heating and motor FENRIETALIETIREINE

speed control 10) Multimeter

11) Optical, capacitive and inductive proximity sensors
12) 3-phase inverter and 1hp motor with speed sensor
13) 1kW power controller with nine 360W heating
element

14) 250W servo drive and servo motor with encoder
15) Atonic type, industrial PID controller module
16) 0-30V, 1A variable power supply

Courses:

o Advanced measurement
« Advanced actuators and control
o Advanced hydraulics/pneumatics
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Experiment Titles

1- Open loop control of temperature process

2-  Static and dynamic identification of temperature process

3- On/Off control of temperature process

4 Proportional control of temperature process

5- Proportional-Integral control of temperature process

- Proportional Denvative confrol of temperature process

- Proportional-Imtegral Derivative control of temperature process

8- Automatic PID gains regulation in temperature process using
Antonic PID module

9- Open loop confrol of tank pressure

10- Static and dynamic identification of pressure process

11- On/Off control of pressure process

12- Proportional control of pressure process

13- Proportional-Intepral control of pressure process

14- Proportional-Denvative control of pressure process

15- Proportional -Integral -Derivative control of pressure process

16- Automatic PID gains regulation in pressure process using Autonic
FID module

17- System identification for levelflow process

18- FID controller anaby=iz for level process

19- PID controller anahyziz for flow process
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Experiment Titles

- Introducing 1st-order to 3rd-order systems

1st-order systems

- 2nd-order systems

3rd-order systems
Effect of zeros on system behavior
Introducing basic linear control methods
Open-loop and unity feedback control
PID controller

Lead and lag compensators

Special control structures

Introducing speed and position control process in
Serve motors
Open-loop Servo motor control

Introducing static and dynamic model of speed
control process in servo motors
Closed-loop analog speed control i servo motors

Analog controller design for speed conirol in servo
motors

Closed-loop analog position control in servo motors

Analog controller design for position control in
SErVo motors

Clozed-loop digital speed control in servo motors

Closed-loop digital position control in servo motors

Digital controller design for speed and position
control in servo motors

Advanced controllers design
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Experiment Titles

Introducing Programmable Logic Controllers

.-. Introducing pneumatic elements
Introducing sensors
... Electric power control

Inverter-based mduction motor control
... Starting motor using PL.C






