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Design and analysis of a helicopter landing gear
Brief
A landing gear is to be designed for a naval helicopter which is suitable for landing on an aircraft carrier. The motion of the aircraft carrier is an important consideration for the design. Vertical movement of the carrier due to the sea waves will cause a harder than expected landing for the pilot and has the potential to cause vibration during storage, therefore the design must allow for this to prevent damage to the helicopter. The design must also cater for diverse landing situations.

You will be provided with some typical data ranges for this type of helicopter, including the mass and some of the dimensions. You will need to find any additional figures you need by research or calculations. The design criteria is deliberately open, it is up to you how many wheels you use and how you model the system in Adams/view. Simulations should be validated with hand calculations where possible.

Tasks
This is an individual assignment which comprises of four main sections:
1) The first element is to conduct research into the geometry of a typical helicopter landing gear arrangement and design a mechanism to connect the wheels to the fuselage. You should clearly justify the elements of your design.
2) The second element of the task is to specify the springs and dampers used for your particular mechanism. The springs and dampers must allow the helicopter to be able to land on an aircraft carrier under a range of specified conditions:
a. Normal landing – Vertical descent speed of 0.6 m/s, stationary deck, minimal acceleration and oscillations of the helicopter body to provide maximum comfort.
b. Hard landing – Vertical descent speed of 4 m/s, stationary deck, acceleration of the helicopter body must be less than 40 m/s2 to prevent damage to the helicopter.
c. Crash landing – Vertical approach speed 16 m/s, stationary deck, acceleration of the helicopter body must be less than 190 m/s2 to minimise injury to passengers.
3) The third element of the task is to analyse the performance of the helicopter when it is stored on the deck of the aircraft carrier.  Assume that the carrier deck will move vertically is simple harmonic with an amplitude 0.1 m and a frequency 1 Hz (6.28 rad/s) in response to the ocean waves, therefore the amplitude and resonance of your mechanism in response to this must be investigated.
4) The fourth element of the task is the modelling and simulation of the landing gear using Adams/view.
There are also marks available for the production of a well presented, professional report, with suitable structure and adequate references, etc., see the marking scheme for further details.

Scope
Some tasks may be suitable for hand calculations, whilst others may be suitable for multi-body software analysis (in Adams/view). An integral part of this assignment is being able to choose the most appropriate analysis methods. You should justify your choices, and state any consequent compromises that result. You should accompany your simulations with hand calculations where possible for validation and use either MatLab or Excel to plot appropriate results graphs.

Module learning outcomes addressed
This assignment allows you demonstrate the outcomes (1), (2), (4) and (5) of the module:
Knowledge and Understanding:
1) 	Have a systematic understanding of how to model and analyse vibrating systems.
2) 	Be able to deploy accurately established techniques in order to analyse and synthesise planar and spatial mechanisms.
Abilities:
4) 	Apply vibration reduction methods to solve problems involving mechanical vibrating systems.
5) 	Use computer software packages to critically evaluate mechanisms and vibrating systems.

Time required
You should expect to spend approximately 48 hours on the computer to complete the design and modelling elements (this should be in addition to the 12 hours of timetabled practical sessions). Research and writing-up should take around 20 hours.

Deliverables
1. An electronic copy of your Adams (.bin) model delivered to the uniLearn assignment submission folder before midnight on the hand in date.
2. An electronic .pdf copy of your report delivered to turn-it-in in uniLearn before midnight on the hand in date.  Please convert your report to .pdf and ensure that it has converted properly before submitting to turn-it-in.  Please note the report will automatically be checked for plagiarism, therefore ensure that all of your sources are correctly referenced.

Marking scheme and assessment criteria:


1. Research: ----------------------------------------------------------------------------------------------- 10%
A pass mark will be awarded where basic research into the geometry of helicopter landing gear has been completed. Higher marks will be awarded for in-depth research and critical analysis.


2. Design of a linkage mechanism: ---------------------------------------------------------------- 10%
A pass mark will be awarded where a linkage has been designed and an attempt has been made at justifying the design. Higher marks will be awarded for critical analysis of the chosen design and novel design solutions provided they are justified.

3. Analysis of landing performance: --------------------------------------------------------------- 20%
A pass mark will be awarded where calculations have been made to identify the spring and damping characteristics combined with justification. Higher marks will be awarded for more detailed accurate solutions and comparison of results.

4. Vibration analysis: ----------------------------------------------------------------------------------- 20%
A pass mark will be awarded where an attempt has been made at analysing the vibration of the landing gear when it is on the deck. Higher marks will be awarded where research and additional calculation has been performed to justify the analysis.

5. ADAMS model: ---------------------------------------------------------------------------------------- 20%
A pass mark will be awarded where the Adams model is adequately described, successfully runs and gives results. Higher marks will be awarded where the Adams model runs effectively, results are validated and any changes or simplifications to the design are justified. The joints and constraints that have been used should be explained and comparisons should be made between the design and your research. Overly complex models will not be awarded high marks nor will overly simplified models.

6. Presentation: ------------------------------------------------------------------------------------------- 20%

You will obtain a pass mark if you submit a neat report divided into appropriate sections. For higher marks your report must be well structured and make use of both internal and external references. Internal referencing should be used to direct the reader to figures and tables (which should be numbered and have titles) and to cross reference between sections of the report. External references should use the system explained in your course handbook.
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