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Course Introduction:

This course is designed to provide participants with a comprehensive understanding of coupling
technology, essential in mechanical power transmission systems. Couplings play a critical role in
connecting shafts, transmitting torque, and accommodating misalignments in various industrial
applications. This course offers an in-depth exploration of different types of mechanical couplings,
their design, operation, and selection criteria. It aims to equip professionals with the knowledge
required to make informed decisions regarding coupling choices, installation, and troubleshooting.
Throughout this training, participants will delve into the principles of coupling mechanics, including
the impact of operational factors such as load, speed, and misalignment on coupling performance.
The course will cover a range of coupling types, from flexible to rigid, and will discuss key aspects
of their design, maintenance, and failure modes. By the end of the training, attendees will have a
solid theoretical foundation in mechanical couplings, enabling them to optimize coupling selection

and improve the reliability of mechanical systems across industries..

Course Objectives:

By the end of the training, participants will be able to:

e Provide a thorough understanding of the principles of mechanical couplings and their role
in power transmission.

e Explore the different types of mechanical couplings and their specific applications.

e Educate on the design and construction of mechanical couplings.

e Understand how operational factors such as speed, torque, and misalignment affect
coupling performance.

e Familiarize with common issues related to coupling performance and how to address them.

e Discuss the selection criteria for couplings based on application requirements and system
constraints.

e Highlight maintenance practices to ensure optimal performance and longevity of
mechanical couplings.

e Review troubleshooting strategies to diagnose and rectify coupling-related issues in

industrial systems.
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Who Should Attend?

This course is designed for all:

e Mechanical engineers and designers involved in power transmission system design

e Maintenance engineers and technicians responsible for coupling systems

e Operators and supervisors in industries such as manufacturing, automotive, and energy

e Equipment suppliers and consultants specializing in mechanical coupling technology

e Reliability and maintenance professionals seeking to improve system performance

e Engineering students or professionals aiming to broaden their knowledge in mechanical

power transmission

Course Outline:

Day 1: Introduction to Mechanical Couplings

e Overview of Mechanical Couplings

o Definition and Function of Mechanical Couplings

o Importance in Power Transmission Systems

o Key Roles of Couplings: Torque Transmission, Misalignment Compensation, Vibration

Damping

e Basic Principles of Coupling Operation

o Torque and Power Transmission

o Impact of Speed and Load on Coupling Performance

o Types of Motion Transmitted: Rotational and Oscillatory
o Key Applications of Mechanical Couplings

o Automotive Applications

o Industrial Machinery and Manufacturing

o HVAC and Pump Systems

o Electric Motors and Generators
Day 2: Types of Mechanical Couplings

e Rigid Couplings
o Types: Flanged, Sleeve, and Clamp Couplings
o Advantages and Disadvantages of Rigid Couplings
o Applications and Selection Criteria
e Flexible Couplings
o Types: Elastomeric, Gear, Jaw, and Disc Couplings

o How Flexible Couplings Handle Misalignment and Shock Loads
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Day 3:

Day 4:

Day 5:

o Material Considerations for Flexibility and Durability
Universal Joints and Shaft Couplings

o Working Principle of Universal Joints

o Applications in Angular Misalignment and Varying Loads

o Benefits and Limitations
Specialized Couplings

o Magnetic Couplings

o Fluid Couplings and their Use Cases

o Couplings for High-Speed Applications

Design and Construction of Mechanical Couplings

Coupling Design Fundamentals

o Load Calculations and Sizing Criteria

o Materials Selection for Durability and Efficiency

o Geometric Considerations in Coupling Design
Key Features of Coupling Components

o Hub, Sleeve, and Shaft Connection

o Bearings and Seals in Coupling Systems

o Torque Transmission Mechanisms and Load Distribution
Designing for Misalignment

o Angular, Parallel, and Axial Misalignment

o Tolerances and Allowances in Coupling Design

o Importance of Flexibility and Alignment Precision
Operational Factors and Performance Considerations

Impact of Speed and Torque on Coupling Selection

o High-Speed vs. Low-Speed Applications

o Effects of Cyclic Loading on Coupling Life
Misalignment Effects on Coupling Performance

o Causes and Types of Misalignment

o How Misalignment Affects Coupling Efficiency and Longevity
Vibration and Shock Load Management

o Couplings as Dampers in Vibratory Systems

o Balancing and Damping Techniques for Improved Performance
Coupling Efficiency and Wear

o Minimizing Wear and Tear through Design and Material Selection

o Lubrication Requirements and Maintenance Impact on Performance

Troubleshooting, Maintenance, and Selection Criteria
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e Troubleshooting Common Coupling Issues
o Diagnosing Misalignment, Vibration, and Torque Loss
o Analyzing Wear and Fatigue Failure Modes
o Impact of Improper Installation or Maintenance Practices
e Coupling Maintenance Strategies
o Regular Inspection and Monitoring for Early Detection
o Preventive Maintenance to Extend Coupling Life
o Common Maintenance Tools and Techniques
o Selection Criteria for Mechanical Couplings
o Evaluating Application Requirements: Load, Speed, Misalignment, Environmental
Factors
o Matching Coupling Types to System Needs (e.g., Power, Size, Space Constraints)
o Cost Considerations and Performance Trade-offs
e Future Trends in Coupling Technology
o Innovations in Coupling Materials and Designs
o Smart Couplings and Condition Monitoring

o Industry Movements towards Energy Efficiency and Sustainability

Course Methodology:

A variety of methodologies will be used during the course that including:

e (30%) Based on Case Studies

e (30%) Techniques

e (30%) Role Play

e (10%) Concepts

e Pre-test and Post-test

e Variety of Learning Methods

e lectures

e Case Studies and Self Questionnaires
e Group Work

e Discussion

e Presentation

Course Certificate:

International Center for Training & Development (ICTD) will award an internationally recognized

certificate(s) for each delegate on completion of training.
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Course Fees:

To be advised as per course location. This rate includes participant’'s manual, Hand-Outs, buffet

lunch, coffee/tea on arrival, morning & afternoon of each day.

Course Timings:

Daily Course Timings:
08:00 - 08:20 Morning Coffee / Tea
08:20 - 10:00 First Session
10:00 - 10:20 Coffee / Tea / Snacks
10:20 - 12:20 Second Session
12:20 - 13:30 Lunch Break & Prayer Break
13:30 - 15:00 Last Session
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