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CourseIntroduction / Overview:

Thistraining course is an in-depth program designed to equip professionals with the advanced skills needed
to diagnose and resolve complex issues in mechanical systems. It goes beyond basic maintenance, diving
into the sophisticated principles of system analysis and fault isolation. The curriculum draws on established
engineering principles, including concepts from renowned authors like Clarence E. O. Heinke, whose work
on practical mechanical systemsis highly regarded in the field. This course will explore his foundational
text, "Mechanical Systems," which provides a robust framework for understanding system behavior and
predicting potential failures. Participants will gain a comprehensive understanding of hydraulic and
pneumatic system diagnostics, thermal and fluid system analysis, and advanced vibration anaysis. The
course also addresses the latest in sensor technology and data interpretation for proactive fault detection.
Through a blend of theoretical knowledge and hands-on application, BIG BEN Training Center aimsto
empower participants to become proficient problem-solvers, capable of tackling the most challenging
mechanical system failures with confidence and precision. The course will enhance participants' abilitiesin
root cause analysis, predictive maintenance strategies, and system optimization, ensuring they can maintain
high operational efficiency and system reliability.

Target Audience/ Thistraining courseis suitablefor:
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Mechanical engineers.

Maintenance technicians and supervisors.

Plant and facility managers.

System integration specialists.

¢ Field service engineers.

Industrial automation specialists.

Design and R&D engineers.

Government agency personnel responsible for public infrastructure maintenance.

Target Sectorsand Industries:

e Manufacturing and production.

Qil and gas.

Power generation and utilities.

Aerospace and defense.

Automotive manufacturing.

Mining and heavy industry.

Marine and shipping.

Government agencies and equivalents are responsible for public works and infrastructure.

Target Organizations Departments:

Maintenance and reliability departments.

Operations and production.

Engineering and design.

Quality control and assurance.

Health, safety, and environment (HSE).

Research and development (R&D).

Asset management.
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Cour se Offerings:

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

Master advanced diagnostic techniques for mechanical systems.
Perform effective root cause analysis of equipment failures.

Apply advanced vibration analysis to detect and prevent issues.
Troubleshoot complex hydraulic and pneumatic systems.

Interpret thermal and fluid system data for performance eval uation.
Utilize predictive maintenance strategies to extend equipment lifespan.
Develop and implement a systematic approach to problem-solving.

Enhance mechanical systems' reliability and operational efficiency.

Course M ethodology:
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BIG BEN Training Center employs a dynamic and interactive training methodol ogy to ensure a

comprehensive learning experience. The course is built on ablend of theoretical instruction, rea-world case
studies, and hands-on exercises that mirror actual industrial challenges. We begin each session with a clear
explanation of key concepts, supported by visual aids and examples. Participants will then apply this
knowledge by working through complex scenarios and troubl eshooting exercises in small groups, fostering a
collaborative learning environment. For instance, a case study might involve analyzing vibration datafrom a
rotating machine to identify the specific type of fault, such as misalignment or unbalance. A significant
portion of the course is dedicated to practical problem-solving. Thisincludes using diagnostic tools and
interpreting data to find solutions. We encourage active participation and open discussion, allowing
participants to share their experiences and learn from one another's insights. Ongoing feedback from our
experienced instructors ensures that each participant's progress is continuously monitored and guided. This
practical, results-driven approach is designed to transform theoretical knowledge into tangible, real-world
skills.

Course Agenda (Cour se Units):

Unit One: Foundations of Advanced M echanical Troubleshooting
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Understanding diagnostic principles and methodol ogies.

Systematic problem-solving for complex failures.

Interpreting technical documentation and schematics.

Safety protocols for mechanical systems diagnostics.

Introduction to data-driven troubleshooting.

Basics of root cause analysis.

Troubleshooting workflow and best practices.

Unit Two: Advanced Vibration and Rotor Dynamics

e Analyzing vibration signals for fault identification.

Using FFT analysisto pinpoint issues like unbalance and misalignment.

Diagnosing bearing and gear faults through vibration patterns.

Advanced rotor dynamics and critical speed analysis.

Case studies in vibration-based predictive maintenance.

Implementing a proactive vibration monitoring program.

Sensors and data acquisition for vibration analysis.

Unit Three: Hydraulic and Pneumatic Systems Diagnostics

¢ Advanced fluid power circuit analysis.

Diagnosing pump and valve failures.

Troubleshooting hydraulic leaks and pressure issues.

Identifying contamination and its effects on system components.

Analyzing pneumatic system inefficiencies.

Sensor datainterpretation for hydraulic systems.

Advanced troubleshooting of industrial fluid power systems.

Unit Four: Thermal and Fluid System Analysis
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Applying thermodynamic principles to system diagnostics.

Troubleshooting heat exchangers and cooling systems.

Diagnosing flow and pressure issues in fluid transport.

Fluid and thermal systems sensor data analysis.

Predicting failure through thermal imaging.

Optimizing fluid systems for energy efficiency.

Case studies in thermal system failure.

Unit Five: Predictive Maintenance and System Optimization

¢ Developing predictive maintenance strategies.

Utilizing non-destructive testing (NDT) methods.

Integration of 10T and sensors for real-time monitoring.

Creating a comprehensive maintenance plan.

Optimizing system performance for long-term reliability.

Final project: troubleshooting a simulated complex mechanical failure.

Course wrap-up and final reflection.
FAQ:

Qualificationsrequired for registering to this cour se?

There are no requirements.

How long is each daily session, and what isthetotal number of training hoursfor the
cour se?

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:
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In an increasingly complex industrial landscape, how can integrating predictive maintenance strategies with
traditional troubleshooting methodologies lead to a new paradigm of operational excellence and system

longevity?

What unique qualities does this cour se offer compared to other
cour ses?

This training course stands out by moving beyond simple component-level fixes to a holistic, system-based
approach to troubleshooting. Unlike other programs that may focus on a single technology, our curriculum
integrates diagnostics across various mechanical disciplines, including advanced vibration analysis,
hydraulic and pneumatic systems, and thermal and fluid dynamics. This allows participants to develop a
comprehensive understanding of how different system parts interact and influence one another. The course
content isinformed by up-to-date industry practices and academic rigor, offering participants insights that
are both scientifically grounded and practically applicable. We emphasize hands-on, problem-solving skills
through real-world case studies and exercises, giving learners the confidence to tackle complex, multi-
faceted problemsin their own work environments. For example, a scenario might involve a combination of
excessive vibration and overheating, requiring participants to use knowledge from multiple course units to
find the root cause. This interdisciplinary approach, coupled with BIG BEN Training Center’ s focus on
practical application, ensures that participants leave with a unigue and powerful skill set.
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