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On board maintenance systems -Engine monitoring - engine vibration monitoring in 

aircraft  

Aircraft maintenance is a critical aspect of ensuring the safety and performance of aircraft 

during their operational lifespan. One of the key components of modern aircraft 

maintenance is the On-Board Maintenance System (OBMS), which continuously 

monitors various aircraft systems, including the engines. Among the various parameters that 

need to be observed, engine monitoring and engine vibration monitoring are especially 

important. These systems help detect potential issues, allowing maintenance teams to 

address them before they become serious problems. 

This detailed explanation will cover the importance of engine monitoring systems, the role 

of vibration monitoring in engine health, and how these systems contribute to overall 

aircraft safety. 

 
1. What is an On-Board Maintenance System (OBMS)? 

An On-Board Maintenance System (OBMS) is an integrated system within an aircraft that 

monitors various components in real-time, collects diagnostic data, and provides 

maintenance personnel with information about the operational status of the aircraft. The 

primary function of an OBMS is to ensure that the aircraft remains in optimal working 

condition, reducing the likelihood of unscheduled maintenance and improving overall 

reliability. 

 
2. Importance of Engine Monitoring in Aircraft 

The engine is one of the most crucial and complex components of an aircraft. Monitoring 

engine performance is essential to ensure the engine operates efficiently, safely, and 

reliably. Engine monitoring systems track a range of parameters, including: 

• Fuel Consumption: Monitoring the fuel flow and consumption rate ensures that the 

engine is performing optimally and efficiently. 

• Temperature: Both the turbine inlet temperature (TIT) and the exhaust gas 

temperature (EGT) are critical indicators of engine health. High temperatures can 

indicate potential issues like fuel inefficiency or internal damage. 

• Pressure: Monitoring oil and fuel pressure helps ensure proper lubrication and 

cooling, preventing overheating and wear on engine parts. 
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• Engine Speed (RPM): The speed at which the engine operates is constantly 

monitored. Any deviation from normal RPM can indicate a mechanical problem or 

imbalance. 

• Vibration: Excessive vibration in the engine can be a sign of misalignment or 

component failure, requiring immediate attention. 

• These parameters are collected and analyzed by the OBMS, which alerts 

maintenance crews about any abnormal readings that might require further 

investigation. 

•  
3. Engine Vibration Monitoring: Why It Matters 

Engine vibration monitoring is an essential part of engine health monitoring. Vibration is 

a natural phenomenon in any rotating machinery, but excessive or abnormal vibration can be 

indicative of underlying problems in the engine. These problems could be related to: 

• Mechanical Imbalances: Unbalanced components, such as the rotor, fan blades, or 

other moving parts, can lead to excessive vibration. 

• Structural Deformation: A misaligned engine or damaged components (such as 

turbine blades) may cause vibrations that could damage the engine or other aircraft 

systems. 

• Bearing Wear: Bearings allow smooth movement of the engine’s rotating parts. If 

they start to wear, they can cause increased friction, leading to vibrations. 

• Faulty Dampers or Mounts: The mounts that hold the engine in place need to be 

robust. If they fail, it can result in vibration that could affect engine performance. 

• By continuously monitoring engine vibrations, aircraft maintenance teams can detect 

these issues early and address them before they cause severe damage. 

 
4. How Engine Vibration Monitoring Works 

Engine vibration monitoring typically involves the use of accelerometers and sensors 

placed at key points of the engine, such as the compressor and turbine sections. These 

sensors detect vibrations and send data to the On-Board Maintenance System (OBMS). 

• Sensors and Accelerometers: These devices measure the intensity and frequency of 

vibrations at different points on the engine. The data from these sensors is compared 

with predefined thresholds for normal vibration levels. 

• Data Transmission: The vibration data is continuously transmitted to the aircraft’s 

central monitoring system, where it is processed and analyzed. If the system detects 

vibrations beyond the acceptable range, it triggers a warning. 

• Analysis and Diagnostics: Advanced algorithms are used to analyze the frequency 

and amplitude of the vibrations. For example, specific frequencies might be 

indicative of issues like bearing failure, while high amplitude vibrations could 

suggest rotor imbalances. 

• Alerting Maintenance Personnel: Once abnormal vibration is detected, the OBMS 

alerts the flight crew and maintenance teams. This prompt action allows for in-depth 

troubleshooting and prevents further deterioration of the engine. 

 
5. Benefits of Engine Vibration Monitoring 

There are several key advantages of implementing an engine vibration monitoring system: 
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• Early Detection of Problems: Identifying engine issues early allows for scheduled 

maintenance rather than emergency repairs, minimizing downtime. 

• Cost Efficiency: By preventing catastrophic failures, vibration monitoring helps 

avoid expensive repairs and replacements. It also helps in extending the lifespan of 

the engine. 

• Increased Safety: Vibration monitoring helps identify problems that could lead to 

engine failure during flight, enhancing the safety of the aircraft and passengers. 

• Optimized Maintenance: Vibration data helps maintenance personnel understand 

the engine’s condition better, enabling them to perform more precise, targeted 

maintenance rather than relying on broad, unspecific checks. 

 
6. Engine Vibration Monitoring Systems in Modern Aircraft 

Several modern aircraft are equipped with advanced engine vibration monitoring systems, 

such as: 

• Health and Usage Monitoring Systems (HUMS): These systems collect data from 

various aircraft components, including the engines. They track parameters such as 

vibration, temperature, and pressure, and provide real-time health assessments. 

• Integrated Engine Monitoring Systems (IEMS): Many modern commercial 

aircraft, such as the Airbus A320 and Boeing 787, are equipped with integrated 

systems that continuously monitor engine health, including vibration. These systems 

help ensure optimal performance and immediate identification of potential issues. 

•  
7. Challenges and Limitations of Engine Vibration Monitoring 

While engine vibration monitoring is incredibly beneficial, there are some challenges: 

• Data Overload: The sheer volume of data generated by vibration sensors can be 

overwhelming. Proper data analysis tools are essential to filter relevant information 

and reduce false alarms. 

• Sensor Accuracy: The accuracy and sensitivity of vibration sensors can vary, and 

maintaining these sensors is crucial to ensure reliable monitoring. 

• Cost of Installation: Advanced vibration monitoring systems can be costly to 

install, especially in older aircraft that were not initially designed with these systems. 

•  
8. Conclusion 

Engine monitoring, particularly vibration monitoring, is a crucial aspect of on-board 

maintenance systems in modern aircraft. By continuously tracking engine performance and 

vibrations, these systems allow for early detection of potential issues, improving safety, 

reliability, and efficiency. While challenges exist, the benefits of these systems in terms of 

cost savings and enhanced aircraft performance far outweigh the limitations. 

Through advanced technology and continuous monitoring, engine health can be maintained 

at optimal levels, ensuring safe and efficient air travel. 
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