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ABSTRACT

The research and development of aviation industry will always promote the
development of new materials. Composite laminates have the advantages of high
specific strength and modulus, and easy overall molding. Therefore, composite
materials are widely used in aviation field. In this paper, the propeller blade of
Robinson R44 helicopter tail is taken as the research object, and the carbon fiber
composite laminate is selected as the blade material. On the premise of ensuring that
it meets the structural strength requirements, the carbon fiber composite is used to
replace the original aluminum alloy metal blade. After actually measuring the
dimensions of R44 helicopter blades, a paper sketch is drawn, and the solid model is
established by SOLIDWORKS in combination with the data inquired in the relevant
manuals. Then, the finite element static stress analysis of the established model is
carried out by the "simulation" plug-in, and the bending stress limit of the original
metal blade is calculated by an example. Then, the solid model established by
SOLIDWORKS is imported by ABAQUS software. The angle and number of carbon
fiber composite layers are designed and filled with foam sandwich material. Finally,
the finite element static stress analysis of the built carbon fiber composite blades is
carried out, and the results obtained are better than those of metal blades. It is
concluded that the overall performance of composite blades is superior to aluminum
alloy blades, which can make full use of carbon.

Key words: carbon fiber composite materials; Helicopter tail blade; Robinson R44;

Finite element analysis
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