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Mechanical Maintenance Strategies and Troubleshooting

Mechanical systems maintenance strategies and troubleshooting cover how engineers choose between
preventive, predictive and corrective maintenance for each machine, and how they diagnose faults
methodically when equipment fails. This five-day course is for maintenance engineers, technicians and
supervisors in process plants and facilities, and its final deliverable is a maintenance strategy plan for a set
of equipment with a troubleshooting flowchart.

Introduction

The course rests on two established approaches. Reliability-centred maintenance RCM is a method for
deciding which maintenance task suits each failure mode by looking at its consequences. Condition
monitoring uses measurements such as vibration, temperature, oil condition and ultrasound to detect
developing faults before breakdown. The level is practitioner: delegates already maintain equipment and
want to plan and diagnose more systematically. Teaching combines case studies from oil and gas, power
and water facilities with hands-on fault diagnosis exercises.

Course Objectives

• Define preventive, predictive and corrective maintenance and the failure patterns each one
addresses

• Compare time-based and condition-based tasks and select the right one for a given failure mode
using RCM logic

• Interpret vibration, thermography and oil analysis results to judge how far a fault has developed
• Apply a structured troubleshooting sequence and root cause analysis to recurring mechanical

failures
• Distinguish faults that start in the mechanical system from those caused by electrical, hydraulic or

control interfaces
• Justify maintenance plans, schedules and documentation that improve reliability and energy

efficiency

Target Audience

• Mechanical maintenance engineers who must decide which maintenance strategy each critical
machine receives

• Maintenance planners and schedulers who must judge task intervals, resources and shutdown
windows

• Senior technicians and craft supervisors who must choose how to diagnose a fault before replacing
parts

• Reliability and condition monitoring staff who must assess which readings justify intervention
• Operations engineers working with maintenance teams who must weigh downtime against the risk

of failure



Course Outline

Day 1: Mechanical Systems, Reliability and Safety

• Mechanical System Components and Functions: Pumps, Compressors, Gearboxes, Bearings and
Seals

• Reliability vs Availability: What Each Measure Says About System Performance
• Safety Standards and Compliance Requirements: Isolation and Permits for Maintenance Work
• System Architecture and Interfaces: Where Mechanical, Electrical and Hydraulic Systems Meet
• Control Systems and Automation Basics: How Controls Affect Mechanical Behaviour

Day 2: Choosing the Maintenance Strategy

• Preventive vs Predictive Maintenance: Time-Based Tasks Compared with Condition-Based Tasks
• Reliability-Centred Maintenance Principles: Matching Tasks to Failure Modes and Consequences
• Corrective Maintenance Policy: When Run-to-Failure Is an Acceptable Choice
• Maintenance Planning and Scheduling: Task Lists, Intervals, Resources and Shutdown Windows
• Tools, Equipment and Documentation: Work Orders, Records and Reporting Procedures

Day 3: Condition Monitoring and Diagnostic Technologies

• Vibration Analysis vs Thermography: Detecting Mechanical Versus Thermal Fault Signs
• Oil Analysis and Ultrasound: Wear Particles, Contamination and Early Leak Detection
• Advanced Diagnostic Tools and Technologies: Portable Analysers and Online Sensors
• IoT in Mechanical Maintenance: Connected Sensors and Remote Monitoring of Machines
• Alarm Limits and Trends: Deciding When a Reading Calls for Intervention

Day 4: Troubleshooting and Fault Diagnosis

• Symptom vs Root Cause: Separating What Is Seen from Why It Happens
• Common Mechanical Failures: Misalignment, Imbalance, Lubrication Faults and Seal Leaks
• Structured Troubleshooting Sequence: Gathering Data, Isolating Causes and Testing Fixes
• Interface Faults in Integrated Systems: Electrical, Hydraulic and Control Causes
• Corrective Maintenance Procedures: Repair, Verification and Return to Service

Day 5: Maintenance Strategy and Troubleshooting Practice

• Energy Efficiency vs Maintenance Cost: Weighing Savings Against Intervention Effort
• Sustainability in Maintenance Practice: Extending Equipment Life and Reducing Waste
• Case Study Fault Diagnosis Exercise: Applying Monitoring Data and the Troubleshooting Sequence
• Integration and Maintenance Challenges Ahead: Ageing Assets, Skills and Data Use
• Maintenance Strategy Plan and Troubleshooting Flowchart: Completing the Final Deliverable



Skills You Will Gain

• Maintenance Strategy Selection
• RCM Task Analysis
• Vibration Analysis Interpretation
• Thermographic Inspection
• Oil Analysis Interpretation
• Structured Troubleshooting
• Root Cause Analysis
• Maintenance Scheduling

Why Attend This Course

• From maintaining every machine on the same calendar to matching each one with a strategy based
on its failure modes

• From replacing parts until a fault disappears to following a structured sequence that finds the cause
first

• From reacting to breakdowns to reading condition monitoring trends that warn of developing faults
• From scattered task lists to a maintenance strategy plan with a troubleshooting flowchart for a set of

equipment

Conclusion

Maintenance strategy and troubleshooting are two halves of the same job: deciding how each machine
should be looked after, and finding out quickly why it failed when it does. The course makes three
distinctions clear: preventive versus predictive maintenance, symptoms versus root causes, and mechanical
faults versus faults that start at electrical, hydraulic or control interfaces. It suits maintenance engineers,
planners and supervisors who want five focused days on these decisions, rather than a longer course on
mechanical design and integration.

Course FAQs

What are mechanical systems maintenance strategies and troubleshooting?

They are the methods engineers use to decide whether each machine receives preventive, predictive or
corrective maintenance, and the structured steps they follow to diagnose and correct faults when
mechanical equipment fails.

What is the difference between preventive and predictive maintenance for
mechanical systems?

Preventive maintenance is carried out at fixed intervals whatever the machine's condition. Predictive
maintenance uses condition monitoring readings, such as vibration or oil analysis, to act only when a fault is
developing.



Which method does the mechanical maintenance strategies course follow?

The course follows reliability-centred maintenance to match tasks to failure modes and consequences, and
uses condition monitoring and root cause analysis to support diagnosis and troubleshooting.

Is mechanical maintenance strategy and troubleshooting training suitable for a
maintenance planner?

Yes. Maintenance planners use the sessions on strategy selection, task intervals and scheduling to build
plans that reflect real failure modes, and learn which condition readings should change the schedule.

What do delegates produce in mechanical maintenance strategy and
troubleshooting training?

Delegates produce a maintenance strategy plan for a set of equipment, assigning a strategy and tasks to
each machine, together with a troubleshooting flowchart for a recurring failure.


