Introduction

Introduction to Mechatronics

FESTO

This certification in Mechatronics serves as an introduction, providing foundational knowledge and hands-on skills in
mechanical, electrical, and control technology. Students will gain competencies in operating and maintaining
pneumatics, electrical systems, sensors, actuators, and controls. By working with real-world automation devices,
students will also enhance their STEM (Science, Technology, Engineering, and Math) skills. These core automation,
production, and manufacturing skills are in high demand. Upon earning the certification, students will be prepared for
advanced Mechatronics and Industry 4.0 training, as well as for roles such as certified production technicians and
operators. The certification is derived from extensive industry-based curriculum.

Industry Recognized Certification Topics Industry Recognized Certification Competencies
- Introduction to engineering basics - Identify the components of automated systems
- Automation history and basics - Explain and demonstrate the functionality of
- Technical terms and symbology pneumatics, electrical and mechanical
- Electronics and circuit design: components
- Basics of relays, sensors, valves, actuators, - Define essential mechatronics terminology
gripper, control and logic systems - Utilize software tools to design, stimulate and
- Basics of mechanical systems and motors control automated systems
- Universal PLC and digital logic programming - Identify the elements of programmable logic
basics controllers
- Control and logic circuits - Analyze logic circuits and develop sequence
- Industrial networking and communication programs
- Simulation and modeling - Apply the engineering design process to create
- Scientific principles and laws automated systems and solutions
- Maintenance and troubleshooting - Apply critical thinking, problems solving, and
- Techniques for maintaining automated systems. teamwork
- Safety and compliance standards - Explain the function of electro-pneumatic
- Energy management systems

- Explain and demonstrate the function of
- Stacking, conveying and handling systems

Units - 12 / Labs - 9 / Projects - 3
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Level 1

Level 1: Fundamentals
Electricity—Alternating Current (AC) FESTO

Reduce production downtime, boost efficiency, and enhance output through a comprehensive understanding of
alternating current (AC) electricity and safe operational practices. These industry-recognized certifications are tailored
to equip students with the vital knowledge and skills necessary for handling AC electricity safely and effectively. The
practical lab components of the training enable students to construct, test, and troubleshoot AC circuits, utilizing
various instruments to measure and calculate operating voltages and currents, ensuring optimal circuit functionality.
This certification is derived from comprehensive content on the subject of industrial electricity.

Industry Recognized Certification Topics Industry Recognized Certification Competencies
- Safety - Follow safety rules
- Basic concepts of electrical circuits - Describe the history and fundamentals of electricity
- Ohm’s and Kirchhoff’s laws - Define and explain the working principles of an electrical circuit
- Using measuring instruments (voltmeters, - Understand and apply the concepts of current, voltage, electrical
ammeters, ohmmeters, etc.) power, and resistance
- Solving series and parallel circuits - Interpret and read symbols and circuit diagrams
- Electromagnetism - Design and build series and parallel AC circuits using Kirchhoff’s
- Electrical distribution laws
- Troubleshooting electrical circuits - Implement circuits for controlling indicator lights and motors using
- Exploration of common electrical components relays
such as power sources, resistors, inductors, - Connect and troubleshoot circuits with capacitors, inductors, and
capacitors, transformers, switches, relays and transformers
motors - Measure current, voltage, and resistance using an ammeter,
- Electricity Basics voltmeter, and ohmmeter
- Basics of AC Capacitors - Operate multimeters for comprehensive electrical measurements
- Electrical Measurement Equipment - Measure circuit parameters in AC circuits
- Basic Electrical Wiring - Calculate reactance of series and parallel capacitors and inductors
- Basics of the Inductor, Transformers, Relays, - Identify and connect electrical power sources and loads
Contactors, and Circuit Breakers - Explore and apply electromagnetism and electromagnets
- Basics of Electrical Panels - Explore applications and operations of AC capacitors, inductors,
- Basics of Fuses and transformers
- Basics of Distribution Network - Use capacitors to store electrical energy and explore RC circuits
- Basics of Troubleshooting - Apply Ohm’s law, power calculations, and voltage dividers in circuit
design
- Differentiate conductors and insulators
Units - 6 / Labs - 6 - Explain AC voltage and current sine waves
- Operate transformers, including step-up and step-down
transformers

- Explain the power network and distribution network

- Understand and apply electrical panels

- Operate circuit breakers and fuses

- Implement and troubleshoot contactors and AC relays

- Troubleshoot complex AC circuits using ohmmeters
and voltmeters

- Troubleshoot transformers and other AC components
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Level 1

Level 1: Fundamentals
Electricity—Direct Current (DC) FESTO

Decrease production downtime, improve efficiency, and increase output with a solid understanding of direct current
(DQ) electricity and safe working practices. These industry-recognized certifications are designed to provide students
with the essential knowledge and skills to handle DC electricity safely and effectively. The hands-on lab components
of the training allow students to build, test, and troubleshoot DC circuits, using various instruments to measure and
calculate operating voltages and currents, ensuring optimal circuit performance. This certification is derived from
comprehensive content on the subject of industrial electricity.

Industry Recognized Certification Topics Industry Recognized Certification Competencies
- Safety - Follow safety rules
- Electrical Engineering History - Describe the history and fundamentals of electricity
- Electricity Basics - Define and explain the working principles of an
- Basic Electrical Wiring electrical circuit
- Ohm’s Law - Interpret and read symbols and circuit diagrams
- Kirchhoff’s Voltage and Current Laws - Identify and connect different types of electrical power
- Using Measuring Instruments (voltmeters, sources and loads
ammeters, ohmmeters, etc.) - Understand and apply the concepts of current, voltage,
- Solving Series and Parallel Circuits electrical power, and resistance
- Basics of DC Capacitors - Connect and troubleshoot various DC power circuits
- Basics of DC Relays with different switches and loads
- Basics of Electromagnetism - Design and build series and parallel circuits, and
- Basics of Magnetism calculate equivalent resistance using Kirchhoff’s laws
- Basics of the DC Motor - Implement circuits with specific applications, such as
- Basics of the Solenoid car horn, interior lights, three-way switch, and car fan,
- Electrical Components (power sources, light, and horn
resistors, inductors, capacitors, transformers, - Control indicator lights and motors using relays
switches, relays, motors) - Explore and apply electromagnetism and
- Electrical Measurement Equipment electromagnets
- Electrical Resistance - Measure current, voltage, and resistance using an
- Troubleshooting Electrical Circuits ammeter, voltmeter, and ohmmeter

- Introduce and operate multimeters for comprehensive

electrical measurements
Units - 10 / Labs - 10 - Charge, discharge, and measure capacitors in various

configurations

- Explore applications and operations of DC capacitors
and relays

- Understand and connect circuits containing solenoids
and DC motors

- Differentiate and configure different types of switches

- Identify and troubleshoot short circuits, open circuits,
and continuity issues

- Use capacitors to store electrical energy and explore
resistor-capacitor (RC) circuits

- Apply Ohm’s law, power calculations, and voltage
dividers in circuit design

- Explore and differentiate conductors and insulators
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Level 1

Level 1: Fundamentals
Fluid Power—Hydraulics FESTO

This hydraulic training certification equips students with comprehensive knowledge of hydraulic components’
construction and operation. By examining a wide range of hydraulic equipment, the certification delves into
fundamental hydraulic principles and the specifics of individual components. It covers key elements such as valves
that control pressure, flow rate, sequence, and direction. Through practical exercises and standard symbol circuits,
students gain hands-on experience in operating these valves. Additionally, the certification emphasizes maintenance
practices and a systematic approach to fault finding, ensuring students are prepared for real-world applications.

Industry Recognized Certification Topics Industry Recognized Certification Competencies
- Equipment and circuit diagram symbols, reading - Design, assemble, test, and troubleshoot basic
and interpreting basic hydraulic circuit diagrams hydraulic circuits
- Physical principles of hydraulics - Identify and describe the construction, design
- Structure and mode of operation of basic features, and operation of hydraulic components
components - Interpret technical specifications and data
- Measure volumetric flow and pressure relating to hydraulic components and systems
- Technology and characteristic data of valves and - Identify and explain graphical symbols for
drive elements hydraulic components
- Intensive training for industrial practice: setting - Describe fundamentals of oil flow

up systems in accordance with circuit diagrams,
commissioning systems
- Fundamentals of proportional hydraulics

Units - 3 / Labs - 12
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Level 1

Level 1: Fundamentals
Fluid Power—Pneumatics

This pneumatic training certification covers the use of compressed air for control and signaling. It provides a
comprehensive overview of compressors, storage, dryers, distribution, and the design, construction, and operation of
various actuators, valves, and ancillary equipment. Relevant ISO symbols are introduced and included in circuit
diagrams. This certification ensures competence in the safe operation and maintenance of one of the most common
automation elements in industry.

Industry Recognized Certification Topics Industry Recognized Certification Competencies
- Safety practices for working with pneumatic - Demonstrate safety standards and best practices
systems adhering to safety protocols in pneumantic
- Basis design principles for creating pneumatic systems
systems - Interpret and draw pneumatic symbols
- Pascal and Boyle’s Laws - Identify components of a pneumatic system
- Structure, function and application of single- - Utilize circuit simulation software to design, test
acting and double-acting cylinders and optimize circuits
- Calculating basic parameters - Understand the principles and applications fo
- Direct and indirect actuation vacuum systems
- Application and function of 3/2 and 5/2-way - Construct and troubleshoot pneumatic circuits
valves - Understand the practical application of Pascal
- Methods of actuation of directional control and Boyles law
valves - Explain and understand conditioning and
- Analyzing circuits distribution of air
- Options for pressure measurement - Determine root cause of component failure
- Pressure-dependent control systems - Make speed adjustments to actuators
- Distinguishing flow control - Explain the force/pressure/area relationship
- Logic operations: explaining and implementing - Describe the different states an actuator can
AND/OR/NOT operations assume and the importance of each
- Function and application of limit switches — Utilize simulation software to demonstrate basic
- Time delay valves diagnositic principles
- Realizing oscillating movement - Identify/explain function of pneumatic
- Economic considerations of using pneumatic components
components

Units - 4 / Labs - 12

FESTO
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Level 1

Level 1: Fundamentals
Mechanical Systems FESTO

Mechanical systems are the driving force behind most industrial applications, with gears, drives, bearings, pulleys,
and more found in nearly everything that moves. The Mechanical Systems certification covers the installation, use,
maintenance, and troubleshooting of mechanical drive components and systems. The curriculum is organized into
topics focused on industry-relevant components, emphasizing practical, hands-on tasks to develop expertise in
operating and maintaining these essential systems.

Industry Recognized Certification Topics Industry Recognized Certification Competencies
- Safety protocols and risk management - Machine safety
strategies - Identification of the components of a mechanical
- Mechanical system design principles system, including: belt drives, chain drives, gear
- Mechanical properties of materials drives, & couplings
- Introduction to mechanical drive systems - Important calculations: speed, torque, force
- Belt, chains, and gear drives and system efficiency
- Couplings and shaft alignment - Mechanical drawing
- Bearings and linear bearings - Motors, keys, and soft foot alignment
- Gaskets, seals, ball screws, clutches, and - Belt drives, chain drives, alignment and
brakes couplings, lubrication
- Laser alignment, lubrication, and vibration - Gear drives, bearings, gaskets and seals
analysis - Understand and demonstrate techniques for

diagnosing and solving vibration issues
- Describe strategies for maintaining system
Units - 26 / Labs - 26 reliability and longevity
- Understand environmental consideration and
mitigation strategies
- Clutches and brakes, ball screw and linear
bearings
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Level 1

Level 1: Fundamentals
PLC—Siemens

To work efficiently with a PLC, it’s essential to be well-versed in the specific programming environment and languages.

This certification is designed to meet that need. Students will gain hands-on experience with high-end products from
Siemens, allowing them to work directly with industrial control equipment. Realistic examples are used to motivate
students and help them develop the skills necessary to operate PLC-controlled systems, which are prevalent in our
daily lives. This certification is derived from extensive industry based content to reflect the key topics and
competencies building a foundation of PLC understanding.

Industry Recognized Certification Topics Industry Recognized Certification Competencies
- Control relays - Explain the operation and design of various
- Communication Protocols relays
- Programming techniques - State/explain the three PLC sections
- HMI Integration - State/explain the three types of input devices
- Networks - State/explain the types of memory in a PLC
- Basic design and operation - Explain different types of PLC addressing
- PLC sections: input, logic and output - State/explain the three types of output devices
- Input types: discrete, analog and digital - Convert different numbering systems used in a
- Memory types: ROM and RAM PLC
- Logic processing: addressing and scanning - Explain various Boolean gates/truth tables
- Output types: discrete, analog and digital - Demonstrate how to use a PLC for
- Numbering systems: decimal, binary, octal, hex troubleshooting to resolve problems quicker
and ASCII - Understand and apply communication protocols
- Boolean functions: identity, AND/OR/NOT - Integrate and configure HMI’s
circuits - Understand PLC Networks

- Basic troubleshooting: using a PLC as a
troubleshooting tool

Units - 6 / Labs - 5 / Projects - 1

FESTO
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Level 1

Level 1: Fundamentals
PLC—Allen Bradley

To work efficiently with a PLC, it’s essential to be well-versed in the specific programming environment and languages.

This certification is designed to meet that need. Students will gain hands-on experience with high-end products from
Rockwell Automation/Allen Bradley, allowing them to work directly with industrial control equipment. Realistic
examples are used to motivate students and help them develop the skills necessary to operate PLC-controlled
systems, which are prevalent in our daily lives. As a Rockwell Encompass Partner, Festo provides training that is
perfectly suited to this environment. This certification is derived from extensive industry based content to reflect the
key topics and competencies building a foundation of PLC understanding.

Industry Recognized Certification Topics Industry Recognized Certification Competencies
- Control relays - Explain the operation and design of various
- Communication protocols relays
- Programming techniques - State/explain the three PLC sections
- HMl integration - State/explain the three types of input devices
- Networks - State/explain the types of memory in a PLC
- Basic design and operation - Explain different types of PLC addressing
- PLC sections: input, logic and output - State/explain the three types of output devices
- Input types: discrete, analog and digital - Convert different numbering systems used in a
- Memory types: ROM and RAM PLC
- Logic processing: addressing and scanning - Explain various boolean gates/truth tables
- Output types: discrete, analog and digital - Demonstrate how to use a PLC for
- Numbering systems: decimal, binary, octal, hex troubleshooting to resolve problems quicker
and ASCII - Understand and apply communication protocols
- Boolean functions: identity, AND/OR/NOT - Integrate and configure HMI’s
circuits - Understand PLC networks

- Basic troubleshooting: usinga PLC as a
troubleshooting tool

Units - 6 / Labs - 5 / Projects - 1

FESTO
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Level 1

Level 1: Fundamentals

Robotics FESTO

Today and in the future, robots are becoming increasingly prevalent in various industries. They are used for everything
from repetitive tasks to complex interactions with humans. This certification is designed to introduce students to
different types of robots and how they can enhance productivity in industrial applications. While robots can take over
low-skilled tasks, they still require skilled individuals to program, operate, and maintain them.

Upon completing this certification, students will have hands-on experience with various types and brands of robots.
They will learn how to program robots, teach positions, and work safely with these essential elements of modern

industry.
Industry Recognized Certification Topics Industry Recognized Certification Competencies
- Introduction to industrial robotics - Identify and explain the design and function of
- Robotics and work place safety various types of robotic systems
- Kinematics and dyanamics of motion and forces - Safely operate and maintain robotic systems
in robotic systems - Program various robotic systems
- Familiarization with various robots types - Commission and teach robotic programs and
- Robot programming languages positions
- Point-to-point and task programs - Understand and define control instructions
- Program editing - Utilize conditional statements
- Control overview - Troubleshoot and diagnose robotic systems
- Industrial applications - Understand the fundamentals of robot
- Troubleshooting and maintenance himematics and dynamics
- Calibration and accuracy - Understand the various types and uses of end
- Human-Robot Interaction effectors
- Optimize robot paths and movement
- Utilize simulation and offline programming tools
Units - 6 / Labs - 3 / Projects - 3 - Understand network and communication

protocols

- Implement human-robot collaboration

- Analyze and improve robotic system
performance

- Incorporate sensors and other applications with
arobot application
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Level 1

Level 1: Fundamentals
PLC—Sensors |

FESTO

As manufacturing and industry become increasingly automated, understanding sensors is crucial. Sensors act as the

eyes, ears, touch, and feel of automated systems, sending signals to the system’s “brain” to trigger appropriate

responses. This certification introduces participants to various sensors commonly used in industrial automation.

Hands-on experience is central to teaching sensor fundamentals, with practical examples demonstrating the

operational principles of different sensors. Special attention is given to selecting the right sensor, proper connection,
correct settings, and functional checks. The certification is derived from an extensive library of industry specific

industry technology training.

Industry Recognized Certification Topics

- Configuration, function and coefficients of the
sensors used

- Basic principles of connection and circuit
technology

- Influence of shape, material, surface and color
of the object on the switching characteristics of
Sensors

- Terms which describe coefficients and functional
behavior

- Configuration of logic circuits

- Selecting appropriate sensors by taking into
account certain parameters

- Calibration of sensors

- Signal processing

- Safety standards

- Application-specific sensors

Units - 12 / Labs - 12

Industry Recognized Certification Competencies

- Understand and explain fundamentals of sensor
technology

- Recognize sensor functionality and select the
appropriate sensor for various industrial
applications

- Interpret the language, symbology, and protocols
commonly used in the sensor field

- Explain how the various types of sensors work
and function

- Make electrical connections and test the sensor
for proper operation

- Troubleshoot, repair/replace a faulty sensor

- Configuration and function of sensors used

- Basic principles of connection and circuit
technology

- Configuration of logic circuits

- Selection of appropriate sensors by considering
specific parameters

- Signal processing and filtering

- Calibration and maintenance of sensors
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