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Abstract 
 
Aircraft engine fan blades are critical components of modern jet engines, playing a crucial role in 
the engine's performance, efficiency, and safety. They are part of the engine's fan section, which is 
responsible for drawing in and compressing air before it enters the engine's core for combustion. 
 
Keywords: Aircraft engines are complex systems that power aircraft, providing the necessary 
thrust for flight. Here are some key terms related to aircraft engines: 

 Thrust: The force produced by an aircraft engine that propels the aircraft forward. It is 
measured in pounds or newtons. 

 Turbine Engine: An engine that uses a turbine to convert the energy of a fluid (usually air) 
into mechanical energy. Most modern aircraft engines are turbine engines. 

 Turbojet Engine: A type of turbine engine that uses a jet of exhaust gases to produce thrust. 
It is commonly used in military aircraft and some commercial aircraft. 

 Turbofan Engine: A type of turbine engine that uses a combination of a jet of exhaust gases 
and a fan to produce thrust. It is the most common type of engine used in commercial 
aircraft. 

 Turboprop Engine: A type of turbine engine that uses a propeller to produce thrust. It is 
commonly used in smaller aircraft and regional airliners. 

 Piston Engine: An engine that uses pistons to convert the energy of a fluid (usually air) 
into mechanical energy. It is commonly used in smaller aircraft and general aviation. 

 Jet Engine: A type of engine that uses a jet of exhaust gases to produce thrust. It includes 
both turbojet and turbofan engines. 

 Propeller: A device that converts the rotational energy of an engine into thrust. It is 
commonly used in piston and turboprop engines. 

 Compressor: A component of a turbine engine that compresses air before it enters the 
combustion chamber. It increases the pressure and density of the air, improving the 
efficiency of the engine. 

 Combustion Chamber: A component of a turbine engine where fuel is mixed with 
compressed air and ignited to produce hot gases. These gases expand and are expelled 
through a nozzle, producing thrust. 

 Nozzle: A component of a turbine engine that directs the flow of exhaust gases to produce 
thrust. It is located at the rear of the engine. 

 Afterburner: A component of some jet engines that injects additional fuel into the exhaust 
gases to increase thrust. It is commonly used in military aircraft. 

 Thrust Reverser: A component of some jet engines that redirects the flow of exhaust gases 
to produce reverse thrust. It is commonly used in commercial aircraft to assist with 
braking during landing. 
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 Bypass Ratio: The ratio of the mass flow rate of air through the fan section of a turbofan 
engine to the mass flow rate of air through the core of the engine. A higher bypass ratio 
indicates a more efficient engine. 

 Specific Fuel Consumption: The amount of fuel consumed by an engine to produce a given 
amount of thrust. It is usually measured in pounds of fuel per hour per pound of thrust. 

 Thrust-to-Weight Ratio: The ratio of the thrust produced by an engine to the weight of the 
aircraft. A higher thrust-to-weight ratio indicates a more powerful engine. 

 Engine Control Unit (ECU): A component of a modern aircraft engine that controls the 
engine's operation, including fuel flow, ignition timing, and other parameters. 

 Engine Monitoring System (EMS): A system that monitors the performance of an aircraft 
engine and provides real-time data to the pilot or maintenance personnel. 

 Engine Overhaul: A comprehensive maintenance procedure that involves disassembling, 
inspecting, repairing, and reassembling an aircraft engine. It is typically performed at 
regular intervals to ensure the engine's reliability and airworthiness. 

 Engine Life Cycle: The period from the initial installation of an engine to its retirement or 
replacement. It includes the engine's design, manufacturing, operation, maintenance, and 
eventual disposal. 

 Engine Thrust Rating: The maximum amount of thrust that an engine is capable of 
producing. It is usually specified by the engine manufacturer and is determined by factors 
such as engine design, materials, and operating conditions. 

 Engine Certification: The process by which an engine is tested and approved by aviation 
authorities to ensure that it meets safety, performance, and environmental standards. 

 Engine Emissions: The pollutants and greenhouse gases emitted by an aircraft engine 
during operation. These emissions are regulated by aviation authorities to minimize their 
impact on the environment. 

 Engine Noise: The sound produced by an aircraft engine during operation. Engine noise is 
regulated by aviation authorities to minimize its impact on communities near airports. 

 Engine Maintenance Program: A set of procedures and schedules for maintaining and 
inspecting an aircraft engine to ensure its reliability and airworthiness. It includes tasks 
such as oil changes, filter replacements, and engine inspections. 

 Engine Failure: The sudden and unexpected loss of power or performance in an aircraft 
engine. Engine failures can be caused by a variety of factors, including mechanical issues, 
fuel problems, or environmental conditions. 

 Engine Fire: A dangerous situation in which an aircraft engine catches fire during 
operation. Engine fires can be caused by fuel leaks, electrical faults, or other factors. 

 Engine Shutdown: The intentional stopping of an aircraft engine during flight or on the 
ground. Engine shutdowns can be performed for safety reasons, maintenance, or other 
operational requirements. 

 Engine Start: The process of starting an aircraft engine. Engine starts can be performed 
using an external power source, an auxiliary power unit (APU), or another aircraft engine. 

 Engine Run-Up: The process of testing an aircraft engine on the ground before takeoff. 
Engine run-ups are performed to ensure that the engine is operating correctly and to check 
for any issues before flight. 

 Engine Cooling: The process of dissipating heat from an aircraft engine to prevent 
overheating. Engine cooling is achieved through the use of air or liquid cooling systems. 

 Engine Lubrication: The process of providing lubrication to an aircraft engine to reduce 
friction and wear. Engine lubrication is achieved through the use of oil or other lubricants. 
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 Engine Mounts: The components that attach an aircraft engine to the airframe. Engine 
mounts are designed to absorb and dampen vibrations and to support the weight of the 
engine. 

 Engine Thrust Reverser: A component of some jet engines that redirects the flow of exhaust 
gases to produce reverse thrust. It is commonly used in commercial aircraft to assist with 
braking during landing. 

 Engine Thrust Vectoring: A technology that allows the direction of the thrust produced by 
an aircraft engine to be changed. Engine thrust vectoring is used to improve 
maneuverability and control in certain aircraft. 

 
 

I. INTRODUCTION 
 
Here are some key aspects of aircraft engine fan blades: 
Design: Fan blades are typically made of lightweight, high-strength materials such as titanium, 
aluminum, or composite materials. The design of the blades is optimized for aerodynamic 
efficiency and durability. 

 Function: The primary function of fan blades is to draw in and compress air, increasing the 
pressure and velocity of the airflow before it enters the engine's core. This process improves 
the engine's efficiency and performance. 

 Safety: Fan blades are designed to withstand high forces and temperatures, ensuring their 
reliability and safety during operation. However, they are also subject to rigorous testing 
and inspection to detect any signs of wear, damage, or fatigue that could compromise their 
integrity. 
 

 Maintenance: Regular maintenance and inspection of fan blades are essential to ensure 
their continued airworthiness. This includes visual inspections, non-destructive testing 
(NDT), and, in some cases, removal and replacement of blades that show signs of wear or 
damage. 

 
 Repair and Replacement: In the event of damage or wear, fan blades can be repaired or 

replaced. Repairs may involve reshaping or recontouring the blade to restore its 
aerodynamic profile, while replacements involve installing a new blade. 

 
 Balancing: Proper balancing of fan blades is critical to ensure smooth and vibration-free 

operation of the engine. Unbalanced blades can cause excessive vibration, leading to 
premature wear and potential damage to other engine components. 

 
 Regulations: Aviation authorities such as the Federal Aviation Administration (FAA) in the 

United States and the European Union Aviation Safety Agency (EASA) have strict 
regulations and guidelines governing the design, maintenance, and inspection of fan blades 
to ensure their safety and airworthiness. 

 
Overall, aircraft engine fan blades are sophisticated components that require careful design, 
maintenance, and inspection to ensure the safety and reliability of modern jet engines. 
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II. SOLUTION WHICH I WORKED 
 
On April 17, 2018 Boeing 737-700 powered by two CFM International CFM56-7B engines, 
experienced a failure of the left engine after departing New York's LaGuardia Airport, when a fan 
blade failed. 
 
The reason for the fan blade failure is because of the unbalanced weight of the blades which are 
installed in the slot.  
 
As a part of the issue developed an online application using mainframe technologies like Natural 
Adabas, JCL, CICS, N20. Whenever the fan blades are received by inspection team the weight 
difference between the two fan blades should be less than 0.05 ounce which sits opposite in the slot 
to make sure the weight is maintained properly. If they are not in the thresh hold the inspector will 
fail them for inspection and send back to the vendor for proper maintenance. Because of this 
solution it reduced a lot of manual process to track the pair of fan blades and their serviceability so 
that mechanics and inspectors know which blades are ready to install on Aircraft and able to save 
millions of lives from accidents. 
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