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ABSTRACT

In the past few years, with the improvement of people's living standards, civil
class small rotors are gradually emerging.In recent years, people have great
enthusiasm for the composite materials of aircraft metal structural parts. Due to the
vigorous development of composite materials in today's society, the performance of
composite materials has slowly surpassed the former metal materials, so it has
become normal to replace metal parts.

This project will design a new helicopter tail propeller hub using a carbon fiber
epoxy based composite and optimize the tail propeller hub.This paper first measures
the size of the tail propeller hub of R44 Robinson helicopter, and obtains the
dimensions of the tail propeller hub.Then, 3D modeling is performed in SolidWorks
software, and the force limit of alloy tail rotor hubs are reverse analyzed.The detailed
finite element analysis was made by ABAQUS software, and the conclusion was
drawn that the carbon fiber tail propeller hub has lighter mass and higher strength than
the metal structure propeller hub.Through this series of software analysis and design,
its various performance is somewhat improved compared with metal materials, and
the quality is lighter than metal materials.This paper provides theoretical support for
carbon fibrosis in the R44 Robinson helicopter.

This paper first plan the design scheme and determine the paddle hub structure
parameters.The static strength of the rotor was calculated using finite element
software to prove that the designed tail propeller hub meets the static design
requirements.

Key words: helicopter; bedding design; composite material; tail propeller hub; static

load analysis; finite element analysis.
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