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COURSE INTRODUCTION / OVERVIEW:

The Precision Fluid Power Systems for Industrial Applications Training Course provides a comprehensive and practical
understanding of two fundamental technologies in modern industry, hydraulics and pneumatics. These fluid power
systems, which use pressurized liquids and gases to transmit power, are vital for automation and motion control across
manufacturing, construction, and agriculture. This course covers the theoretical principles and the practical application of
these systems, focusing on design, operation, and maintenance. We'll explore the core components of hydraulic systems,
such as pumps, actuators, and valves, as well as the essential elements of pneumatic systems, like compressors, filters,
and cylinders. A key reference in this field is the work of Professor Anthony J. Johnson, whose book Fluid Power: Principles
and Applications provide a solid foundation for understanding these technologies. Participants at BIG BEN Training Center
will learn how to read and interpret fluid power schematics, troubleshoot common issues, and implement best practices
for safety and efficiency. This program is designed to bridge the gap between theoretical knowledge and real-world
industrial fluid power applications, ensuring participants can contribute to improved productivity and reliability in their
workplaces. The training emphasizes hands-on experience and case studies to solidify learning, preparing professionals to
handle complex fluid power challenges. The course will cover topics from basic fluid principles to advanced control

systems, ensuring a well-rounded and deeply practical learning experience.

TARGET AUDIENCE / THIS TRAINING COURSE IS SUITABLE FOR:

e Engineers and technicians in maintenance and operations.

e Machinery and equipment designers.

Field service technicians.

Plant managers and supervisors.

Safety and quality control personnel.

Technical students and recent graduates in engineering disciplines.

Individuals seeking to upgrade their skills in automation and control systems.
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TARGET SECTORS AND INDUSTRIES:

e Manufacturing and heavy industry.

Construction and mining.

Agriculture and food processing.

Aerospace and defense.

Automotive and transportation.

Energy and power generation.

Government agencies and public works departments.

TARGET ORGANIZATIONS DEPARTMENTS:

Maintenance and repair departments.

Operations and production departments.

Engineering and design teams.

Technical sales and support.

Health and safety departments.

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

e Design and troubleshoot basic hydraulic circuits.

Identify and describe the function of key pneumatic components.

Interpret fluid power schematics and diagrams accurately.

Apply maintenance and safety protocols for hydraulic and pneumatic systems.

e Diagnose and resolve common issues in fluid power systems, like fluid contamination or leaks.

Select appropriate components for industrial fluid power applications.

Master the principles of motion control and energy efficiency in fluid power.

Optimize system performance and reliability for various applications.
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COURSE METHODOLOGY:

This training course at BIG BEN Training Center uses a dynamic and practical methodology to ensure a deep
understanding of hydraulic and pneumatic principles. The approach combines interactive lectures with hands-on
activities, making the learning process engaging and effective. Participants will work through real-world case studies that
highlight common challenges in fluid power systems, such as pressure regulation and cylinder control. These case studies
provide an opportunity to apply theoretical knowledge to practical situations, encouraging critical thinking and problem-
solving. We emphasize group discussions and collaborative problem-solving to facilitate knowledge sharing among peers.
The course also includes practical exercises where participants can work with simulators or actual components to build
and test simple fluid power circuits. We'll give personalized feedback and guidance throughout the course, ensuring each
participant can master the necessary skills. This blended approach ensures that the learning is not just theoretical but also
immediately applicable in a professional setting. The focus is on providing a comprehensive, practical, and hands-on
learning experience that goes beyond a simple overview, ensuring participants gain tangible skills they can immediately

use.

COURSE AGENDA (COURSE UNITS):

UNIT ONE: INTRODUCTION TO FLUID POWER SYSTEMS

Fundamentals of fluid mechanics and power transmission.

Hydraulic and pneumatic principles and applications.

Safety protocols and best practices in fluid power.

Introduction to components of a hydraulic system.

Introduction to components of a pneumatic system.

Reading and understanding fluid power schematics.

Energy efficiency in hydraulic and pneumatic systems.
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UNIT TwWoO: HYDRAULIC SYSTEMS AND COMPONENTS

UNIT THREE: PNEUMATIC SYSTEMS AND COMPONENTS

Hydraulic pumps, motors, and actuators.

Hydraulic valves, including directional, pressure, and flow control valves.

Fluids and filtration systems in hydraulics.

Hydraulic circuit design and analysis.

Troubleshooting hydraulic system malfunctions.

Advanced hydraulic applications.

System maintenance and reliability.

Compressors and air preparation units.

Pneumatic cylinders, actuators, and motors.

Control valves for pneumatic systems.
Pneumatic circuit design and analysis.
Troubleshooting pneumatic system faults.

Vacuum technology in pneumatic applicat

ions.

Preventive maintenance for pneumatic systems.

UNIT FOUR: SYSTEM INTEGRATION AND CONTROL

e Electro-pneumatic and electro-hydraulic control.

Introduction to PLCs for fluid power control.

Sensors and feedback devices in fluid pow
Proportional valves and servo control.
Sequencing and interlocking circuits.
System automation and integration.

Advanced motion control techniques.

er systems.
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UNIT FIVE: MAINTENANCE, SAFETY, AND EMERGING TRENDS

o Fluid power system maintenance best practices.

e Contamination control and fluid analysis.

e Safety standards and lockout/tagout procedures.

e Common failure modes and predictive maintenance.
e Energy efficiency improvements.

e Innovations in fluid power technology.

e Future trends in fluid power and automation.

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:

In an increasingly automated world, how can the principles of hydraulic and pneumatic systems be leveraged to create

more sustainable and efficient industrial processes?

www.bigben-training.com




WHAT UNIQUE QUALITIES DOES THIS COURSE OFFER COMPARED TO

OTHER COURSES?

This course stands out by providing a uniquely practical and hands-on learning experience, a core value of BIG BEN
Training Center. We don't just teach the theory of hydraulics and pneumatics; we immerse participants in real-world
scenarios through detailed case studies and practical exercises. Unlike many other programs that rely on simple diagrams,
our approach focuses on interpreting and creating complex fluid power schematics, a critical skill for any professional in
this field. We also place strong emphasis on troubleshooting and maintenance, teaching participants how to diagnose and
solve common issues like fluid contamination, pressure drops, and component failure. The curriculum goes beyond basic
operation, covering advanced topics such as energy efficiency improvements and the integration of these systems with
modern control technologies like PLCs. By focusing on both foundational principles and advanced applications, this
course ensures participants are prepared for the fluid power challenges of today and tomorrow. Our trainers are
experienced industry professionals, and their insights make the training highly relevant and applicable to the workplace.
The course is designed to empower participants with a comprehensive skill set that directly improves productivity and

safety in their organizations.
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