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Course Introduction / Overview:

The modern industrial landscape is undergoing a significant transformation, driven by the integration of robotic systems

and advanced maintenance strategies. This is a five-day training course designed to equip professionals with the

knowledge and practical skills needed to harness the power of robotics for industrial maintenance. The curriculum

explores how predictive maintenance, augmented by robotics, can revolutionize operational efficiency, reduce downtime,

and improve safety in manufacturing environments. We will delve into core concepts like using robotic sensors for real-

time data collection, applying machine learning to predict equipment failures, and implementing automated inspection

and repair tasks. We will also examine how these systems integrate with the Industrial Internet of Things (IIoT) and

Industry 4.0 frameworks. Drawing on the insights of experts like Professor Christian Friedrich, whose work on maintenance

automation provides a foundational perspective on the field, we will explore topics from the theoretical to the practical.

The course content is informed by academic works such as "Robotics and Automation Solutions for Inspection and

Maintenance in Critical Infrastructures," edited by Konstantinos Loupos, which offers a comprehensive view of how these

technologies are applied in real-world settings. By the end of this training, participants will be able to design, implement,

and manage a robust robotic maintenance program. BIG BEN Training Center is committed to providing a hands-on,

immersive learning experience that prepares you for the future of industrial automation.

Target Audience / This training course is suitable for:

Maintenance and reliability engineers.

Manufacturing and production managers.

Automation and robotics technicians.

Industrial electricians and mechanics.

Operations and plant supervisors.

Engineers and technical personnel involved in smart factory initiatives.

Target Sectors and Industries:

Manufacturing and automotive industries.

Oil, gas, and energy sectors.

Aerospace and defense.

Pharmaceutical and chemical production.

Government agencies and public infrastructure management.

Logistics and warehousing.



Target Organizations Departments:

Maintenance and reliability.

Operations and production.

Engineering and design.

Quality assurance and control.

Health, safety, and environment.

Course Offerings:

By the end of this course, the participants will have able to:

Design and implement predictive maintenance programs using robotics and IoT sensors.

Apply machine learning models to analyze data from robotic inspections and predict equipment failures.

Develop and troubleshoot robotic programs for automated inspection and minor repair tasks.

Integrate robotic systems with existing CMMS and EAM software for streamlined workflows.

Conduct a comprehensive risk assessment for robotic maintenance operations to ensure safety.

Utilize collaborative robots (cobots) to assist human technicians with complex maintenance tasks.

Analyze data from robotic sensors to identify patterns and optimize maintenance schedules.

Course Methodology:

This training uses a dynamic and immersive approach to ensure that participants gain both a deep understanding of the

concepts and the practical skills to apply them. Our methodology blends theoretical instruction with extensive hands-on

experience, providing a balanced learning environment. We use interactive lectures to introduce key principles of robotics

and predictive maintenance, followed by case studies that illustrate real-world applications in various industries. These

case studies will challenge participants to solve complex problems by applying the knowledge and tools discussed in

class. Group exercises and team-based activities are a core part of the course, encouraging collaborative problem-solving

and the exchange of ideas among peers. Participants will work with simulation software to program robots for inspection

and maintenance tasks, getting comfortable with the technology in a safe, controlled setting. Continuous feedback from

our expert instructors, who have extensive field experience, will guide participants through the learning process and help

them refine their skills. This practical, results-oriented methodology is a hallmark of BIG BEN Training Center and ensures

that participants leave with the competence and confidence to apply their new skills immediately in their professional

roles.



Course Agenda (Course Units):

Unit One: Foundations of Industrial Robotics and Predictive Maintenance.

Introduction to industrial robotics and their role in maintenance.

Understanding the principles of predictive maintenance (PdM).

Integrating robotics into the maintenance workflow.

Robotic kinematics, motion control, and sensor technologies.

Safety standards and risk assessment for robotic maintenance.

Case study on robotic inspection in an automotive plant.

Predictive maintenance versus preventive and reactive maintenance.

Unit Two: Sensing and Data Collection with Robotic Systems.

Types of sensors for robotic inspection (vision, thermal, ultrasonic).

Deploying robotic platforms for data acquisition in complex environments.

Data processing and analysis from robotic sensors.

Integrating IIoT devices with robotic maintenance systems.

Using robotic platforms for vibration and acoustic analysis.

Data security and management in smart maintenance systems.

Practical exercises in data collection with robotic simulators.

Unit Three: Advanced Analytics and Machine Learning for Failure

Prediction.

Introduction to machine learning models for predictive maintenance.

Training and validating models with robotic data.

Anomaly detection and pattern recognition in maintenance data.

Using digital twins for real-time asset monitoring and simulation.

Predicting component failure using advanced analytics.

Decision-making frameworks for robotic maintenance actions.

Hands-on workshop on building a simple predictive model.



Unit Four: Robotic Intervention and Automated Maintenance Tasks.

Programming robots for light maintenance and repair.

End-of-arm tooling for various maintenance applications.

Collaborative robotics (cobots) for human-robot maintenance teams.

Automated calibration and adjustment of machinery.

Remote operation and telepresence for long-distance maintenance.

Developing a robotic maintenance plan for a specific asset.

Troubleshooting common issues in robotic maintenance tasks.

Unit Five: Implementation and Future of Robotic Maintenance.

Creating a roadmap for adopting robotic maintenance technologies.

Calculating the return on investment (ROI) for robotic systems.

Legal, ethical, and organizational aspects of automation.

Future trends in robotics and maintenance (AI, swarm robotics).

Preparing the workforce for the shift to automated maintenance.

Final project: designing a full-scale robotic maintenance solution.

Review and discussion of lessons learned.

FAQ:

Qualifications required for registering to this course?

There are no requirements.

How long is each daily session, and what is the total number of training

hours for the course?

This training course spans five days, with daily sessions ranging between 4 to 5 hours, including breaks and interactive

activities, bringing the total duration to 20 - 25 training hours.

Something to think about:

How will the widespread adoption of autonomous robots for maintenance tasks impact on the role of human technicians,

and what new skill sets will be essential for the future maintenance professional?



What unique qualities does this course offer compared to

other courses?

This course stands out because it moves beyond a simple introduction to robotics and provides a comprehensive, hands-

on approach to using these systems specifically for predictive maintenance. Unlike many programs that focus only on

programming or the theoretical side of robotics, our curriculum is engineered to bridge the gap between automation

technology and practical maintenance operations. We integrate real-world case studies and industry-leading concepts to

illustrate how robotics can be a game-changer in a company’s maintenance strategy. The course content is informed by

up-to-date research, academic perspectives, and practical examples from the field, ensuring that participants learn the

most current and effective methods. We emphasize not just the tools, but also the strategic thinking needed to

successfully implement a robotic maintenance program, from data analysis and failure prediction to workforce

management and safety protocols. This holistic, application-focused approach, combined with the proven training

methods of BIG BEN Training Center, makes this course a uniquely valuable offering for professionals looking to lead the

next wave of industrial automation.


