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Course Description

Introduction

The Mechanical Engineering Training course is a comprehensive professional development program designed to
strengthen the technical knowledge, practical engineering capabilities, and problem-solving skills required by
mechanical engineers and technical professionals across industrial, energy, manufacturing, infrastructure,
utilities, and process environments. The program integrates core mechanical engineering principles with
modern maintenance practices, equipment reliability, engineering analysis, troubleshooting, and asset
performance improvement.

Mechanical systems form the backbone of industrial operations. Rotating equipment, pumps, compressors,
turbines, piping systems, heat exchangers, mechanical drives, bearings, lubrication systems, and other critical
assets directly influence production continuity, operational efficiency, safety, and lifecycle cost. Effective
mechanical engineering therefore requires more than theoretical knowledge; it demands the ability to evaluate
equipment condition, diagnose failures, optimize maintenance, and make technically sound decisions under real
operating conditions.

At an executive and organizational level, this Mechanical Engineering Training program provides a strong value
proposition by helping organizations improve equipment reliability, reduce unplanned downtime, strengthen
maintenance effectiveness, optimize asset lifecycle performance, and develop technically capable engineering
teams. The course connects engineering fundamentals with operational priorities, enabling participants to
contribute more effectively to reliability, productivity, safety, cost control, and sustainable asset management.
Through practical exercises, engineering calculations, equipment case studies, failure scenarios, and real-world

industrial applications, participants will develop capabilities that can be transferred directly to their workplaces.

Course Objectives

The Mechanical Engineering Training course aims to enable participants to:
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Strengthen understanding of essential mechanical engineering principles and their industrial applications.
Develop a systematic approach to analyzing mechanical systems and equipment.

Understand the operation and performance characteristics of major rotating and stationary equipment.
Improve knowledge of pumps, compressors, turbines, bearings, couplings, seals, and mechanical drives.
Strengthen understanding of piping systems, valves, pressure equipment, and heat transfer equipment.
Apply effective inspection, maintenance, and troubleshooting techniques.

Recognize common mechanical equipment failure modes and deterioration mechanisms.

Develop structured approaches to root cause analysis and failure prevention.

Improve preventive, predictive, and condition-based maintenance practices.

Understand vibration, lubrication, alignment, balancing, and equipment condition indicators.

Strengthen mechanical equipment reliability and availability.

Improve maintenance planning and engineering decision-making,.

Support safer operation and maintenance of mechanical equipment.

Apply lifecycle thinking to mechanical asset management.

Translate engineering analysis into practical performance improvement initiatives.

Course Content (5-Day Training Outline)

Day 1: Mechanical Engineering Fundamentals and Industrial Applications

Role of mechanical engineering in modern industrial operations.
Core principles of mechanics and mechanical systems.

Forces, moments, stress, strain, and deformation.

Engineering materials and their mechanical properties.

Material selection for industrial applications.

Fundamentals of mechanical design and equipment selection.
Understanding loads, operating conditions, and design limitations.
Introduction to engineering drawings and technical documentation.

Fits, tolerances, clearances, and dimensional considerations.
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Fasteners, joints, and mechanical connections.

Fundamentals of friction, wear, and lubrication.

Failure mechanisms associated with mechanical components.
Safety factors and engineering design considerations.

Relationship between design, operation, maintenance, and reliability.

Practical exercise: analyzing an industrial mechanical system.

Day 2: Rotating Equipment — Pumps, Compressors, Turbines and Drives

Fundamentals of rotating equipment.

Centrifugal and positive displacement pumps.

Pump operating principles and performance characteristics.
Understanding flow, head, efficiency, and power.

Pump curves and system curves.

Cavitation, recirculation, and common pump operating problems.
Fundamentals of industrial compressors.

Centrifugal and positive displacement compressors.

Compressor operating characteristics and common failure conditions.
Introduction to steam and gas turbines.

Bearings and bearing selection.

Rolling element and journal bearings.

Couplings and mechanical power transmission.

Mechanical seals and sealing systems.

Gearboxes and drive systems.

Shaft alignment principles.

Rotor balancing fundamentals.

Common rotating equipment failure modes.

Practical case study: diagnosing performance deterioration in rotating equipment.
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Day 3: Piping Systems, Valves, Pressure Equipment and Heat Transfer

Day 4: Mechanical Maintenance, Condition Monitoring and Troubleshooting

Fundamentals of industrial piping systems.

Pipe materials, specifications, and service considerations.
Pressure, temperature, flow, and mechanical loading.
Piping components, fittings, flanges, and connections.
Valve types, functions, selection, and applications.
Isolation, control, check, and safety valves.

Common valve failures and maintenance requirements.
Piping supports, flexibility, and thermal expansion.
Introduction to piping stress considerations.

Pressure vessels and mechanical integrity fundamentals.
Heat exchanger types and industrial applications.
Shell-and-tube heat exchangers.

Heat transfer principles and thermal performance.

Fouling, corrosion, leakage, and performance deterioration.
Inspection and maintenance of stationary mechanical equipment.

Introduction to boilers and associated mechanical systems.
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Practical exercise: evaluating mechanical integrity and performance issues in a process system.

Maintenance strategies for mechanical equipment.

Corrective, preventive, predictive, and condition-based maintenance.
Equipment criticality and maintenance prioritization.

Developing effective mechanical inspection routines.

Condition monitoring principles.

Vibration monitoring fundamentals.

Understanding common vibration symptoms.
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e Lubrication management and lubricant selection.

e Qil condition monitoring and contamination control.

e Shaft alignment and its impact on equipment reliability.

e Balancing and rotating equipment condition.

e Bearing condition assessment.

e Temperature and thermal condition monitoring.

e \Wear, corrosion, erosion, fatigue, and mechanical degradation.
e Troubleshooting methodology for mechanical equipment.
¢ Failure mode identification and fault isolation.

e Root cause analysis principles.

e Eliminating recurring mechanical failures.

e Case study: systematic troubleshooting of a critical equipment failure.

Day 5: Reliability, Asset Performance and Mechanical Engineering Excellence

e Reliability principles for mechanical systems.

Equipment availability, maintainability, and performance.
e Failure patterns and equipment lifecycle considerations.
¢ Reliability-centered maintenance concepts.

e Risk-based maintenance decision-making.

e Equipment criticality assessment.

e Optimizing maintenance intervals.

e Maintenance planning and scheduling fundamentals.

e Spare parts and critical component management.

e Managing ageing mechanical equipment.

e Repair, refurbishment, upgrade, and replacement decisions.
e Mechanical asset lifecycle management.

e Maintenance performance indicators.

e Improving equipment efficiency and reducing lifecycle costs.
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Energy efficiency opportunities in mechanical systems.
Mechanical integrity and operational safety.
Engineering change management.

Capturing lessons learned from equipment failures.
Developing continuous improvement initiatives.

Final practical exercise: creating a mechanical equipment reliability and performance improvement plan.

Target Audience

The Mechanical Engineering Training course is designed for professionals working across engineering,

maintenance, operations, reliability, asset management, manufacturing, utilities, energy, and industrial facilities,

including:

Mechanical engineers.

Maintenance engineers.

Rotating equipment engineers.
Reliability engineers.

Plant engineers.

Mechanical maintenance supervisors.
Maintenance managers.

Mechanical technicians.

Operations engineers.

Production engineers.

Asset management professionals.
Inspection engineers and technical inspectors.
Project engineers.

Facility engineers.

Technical supervisors.

Engineering graduates seeking stronger practical industrial knowledge.
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e Professionals involved in equipment selection, operation, maintenance, troubleshooting, and lifecycle
management.
e Technical personnel working in oil and gas, petrochemicals, power generation, manufacturing, utilities, mining,

infrastructure, water, and process industries.

Course Requirements

Participants should have a basic technical, engineering, maintenance, or industrial background. Formal
mechanical engineering knowledge is beneficial but not mandatory for technical professionals whose
responsibilities involve mechanical equipment, maintenance, operations, inspection, reliability, or asset
management.

Participants are encouraged to relate course activities to equipment and systems within their own
organizations, including pumps, compressors, piping systems, heat exchangers, mechanical drives, maintenance

records, equipment failures, and reliability challenges.

Training Methodology

The Mechanical Engineering Training course uses an interactive, practical, and application-oriented
methodology designed to bridge engineering theory with real industrial requirements. The learning experience
emphasizes technical understanding, structured analysis, engineering judgment, and workplace
implementation.

The methodology includes:

Expert-led technical presentations.

Interactive engineering discussions.

Industrial equipment case studies.

Mechanical system analysis.

e Engineering calculations and practical exercises.

Equipment failure scenarios.

Rotating equipment troubleshooting activities.

info@skillslab-training.com | WhatsApp: +966 559 653 447



@ §K|L|P_S|5AB Skills Lab Training

Course Brochure

Piping and stationary equipment analysis.

Maintenance strategy exercises.

Condition monitoring examples.

Root cause analysis workshops.

Reliability improvement exercises.

Group problem-solving activities.

Real-world engineering decision scenarios.

Development of practical workplace improvement actions.

This methodology enables participants to understand not only how mechanical equipment operates, but also
why failures occur, how equipment condition can be evaluated, and how engineering decisions can improve

long-term asset performance.

Learning Outcomes

Upon successful completion of the Mechanical Engineering Training course, participants will be able to:

Apply fundamental mechanical engineering principles to industrial equipment and systems.

Interpret key mechanical equipment operating characteristics.

Understand the operation of pumps, compressors, turbines, bearings, seals, couplings, and mechanical drives.
Evaluate basic rotating equipment performance.

Recognize common causes of pump and compressor performance deterioration.

Understand industrial piping systems, valves, pressure equipment, and heat exchangers.

Identify common mechanical equipment deterioration and failure mechanisms.

Apply structured inspection and maintenance practices.

Differentiate between corrective, preventive, predictive, and condition-based maintenance approaches.
Understand key vibration, lubrication, temperature, alignment, and equipment condition indicators.
Apply systematic troubleshooting techniques to mechanical equipment problems.

Conduct structured analysis of recurring equipment failures.

Support root cause identification and corrective action development.

Improve mechanical equipment reliability and availability.
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Contribute to effective maintenance planning and equipment lifecycle management.

Identify opportunities to reduce downtime and lifecycle maintenance costs.

Support mechanical integrity and operational safety initiatives.

Develop practical recommendations for improving mechanical equipment performance.

Instructor Profile

An internationally certified expert with extensive practical and consulting experience.

The instructor brings extensive professional experience in mechanical engineering, rotating and stationary
equipment, industrial maintenance, troubleshooting, condition monitoring, reliability improvement, mechanical
integrity, and asset management. The delivery approach combines engineering expertise with practical
industrial applications, allowing participants to connect technical concepts directly with workplace challenges

and operational priorities.
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Contact Us

For registration inquiries, upcoming dates, or group pricing, please contact us:

Website www.skillslab-training.com
Email info@skillslab-training.com
WhatsApp +966 559 653 447
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