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Causes of Bell 525 Helicopter Crash and Solutions
Bell 525 relentless is a helicopter designed for medium lifts. It is designed by the Bell helicopter company in the United States. The helicopter has incorporated the fly by wire flight control systems. In a fly by wire, the flight controls are converted into electronic signals, and the transmission is done through the wires. Flight computers are also incorporated to help in the control of this helicopter. The helicopter was unveiled in 2012 and tested in 2016. The Bell 525 relentless helicopter ended up crashing and killing the two test pilots during testing. The helicopter was to be certified in the year 2017, but this has delayed the certification to the year 2018 due to the crash that brought about questions about the causes of the crash. The company that had come up with three prototypes but one crashed during the testing, and two were left. The two are to be tested, but the causes of the crash of the first test helicopter are essential as it will in designing of the other two. This paper, therefore, deals with the causes of the accident of the Bell 525 relentless and ways to fix out the problem. 
Causes of Dropping Off of The Rotor
The crash has been investigated to help in coming up with a better design that will not cause accident again. Various safety bodies have intervened to get the cause of the crash. It is because the Bell 525 relentless test was done in visual meteorological conditions meaning that the pilot did not visual problems that could have caused the crash. From the National Transport safety, it has been reported by the Board that from the flight test recorder, the vibrations and the following response achieved by the relentless prototype could be retrieved and shown from the telemetry in the accident aircraft and the simulation that was done by the Bell on behalf of the safety board (James, 2017). Moreover, it the Bell simulation and troubleshooting methods did not show any problem before the test was done. During the test flight, the aircraft cockpit voice recorder was not activated, and therefore its analysis could not have helped in concluding the cause of the crash.  It also disadvantages the research to get the cause of the crash. 
 National Transportation Safety Board released a report about the crash. During the accident, the rotor of the helicopter was found to have fallen some distance from the main fixation point leading to the crash taking place. The rotor, therefore, could break in the middle of the flight during the test. The main rotor movement and struck the front and the back of the helicopter (Andria, 2016). However, this is beyond the breaking of the rotor and striking of the back and front part by the rotor of the helicopter. More investigations were done, and the prototype of Bell Helicopter 525 relentless striking of the rotor was caused by the rotor system vibration and frequency resonance (James, 2017). The rotor system vibration and frequency resonance in the airframe and the flight control system caused the rotor to break up. In other words, frequency resonance, which is the frequency was so high that it resulted in a very high response amplitude and this was the cause of all the problems. The rise in the response amplitude meant that the rotor would be through to a distant place after it dropped the point it is fixed on. The frequency resonance also resulted in the tail boom and then spread to the 525’s flight control system before dropping out of the fixation point (James, 2017). The information from NTSB headquarters showed that the frequency resonance was due to the number of revolution per minute of the rotor reducing significantly. The reduction in the rpm resulted in the main rotor blade dropping from the normal rotation plane of the helicopter. Moreover, not only did the rotor blade drop but it also sliced through the tailbone and the nose of the aircraft.
Scientific Reason Behind the Causes of The Problem
The dropping of the rotor might have been caused by a condition called lateral cyclic control saturation. The rigidity of the rotor of the helicopter generates high power due to the high hinge offset which causes high disc loading. The increased disc loading causes the disk to try to maneuver the flight. It leads to a situation called lateral cyclic control saturation.  During the rotation of the rotor, viewed from the top, one will realize that a high pitch is caused when the rotor is rotating to the clockwise direction, and this results to a high rate of the bank turn to the left (Sanjeev, 2017).  The retreating side ends up experiencing increasing angle of attack due to the increase in the air from below. This air causes the disk to flap out upwards on the retreating side. Therefore, if the rotor is not well fitted, the upward air flow can lead to dropping off of the rotor (Sanjeev, 2017). Also, this might be the problem that caused the Bell 525 helicopter to crash. 
Remedy to The Problem
A Scientific approach can be used to solve this problem. It is by finding a way of protecting the rotor from dropping off and controlling the frequency resonance. To ensure that the propeller blades are attached, two modules are connected to the polygonal rings. The polygonal rings are controlled by the devices called pitch control mechanism. The bearings must be added to ensure that the centrifugal loads which come on the blade, is efficiently transferred to the polygonal rings and the pitches can be easily be changed (Helen, 2016).  The bearing also ensures less friction when the rotor is in motion, and therefore the addition of the lubricant reduces the friction the more. The design of this component is designed to ensure that the impact is resulting from the polygonal rings and blade roots stiffness. To reduce the friction, a tribological system is designed and put inside the bearing system. Design of the tribological which diminishes friction helps the effect that may result in breakage of the rotor hence causing the dropping off of the rotor (Helen, 2016). Also, the outer casing has to be designed in such a way that it cannot be able to spill the lubricant that is reducing the friction effects which may result in wear and tear in the rotor.  
The diagram below shows the primary rotor connection with the main gear and anatomical integration as one starts designing the rotor and integrating other parts.
[image: ]
The rotor has the following parts integrated together when making or coming up with the rotor.
[image: Image result for polygonal rings in rotor in helicopter]

Conclusion
The causes of the crash of the Bell 525 relentless was solved by using the designed parts and improving on the predesigned parts. The setting of the rotor in a way that it cannot drop off will help to avoid such accidents later. Having well fitted rotor with good casing that will protect vibrations and will protect the achieving of the frequency resonance. 
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