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ABSTRACT

It takes a lot of time and human resources to build a detailed three-dimensional finite element analysis model
that is almost similar to the actual structure for sophisticated analysis, and a lot of experience and know-how is
required to form a reliable analytical model. In this paper, the one-dimensional beam model connected by stiffness
matrix through blade analysis library was compared with the results of three-dimensional analysis with the stress
calculated through the process of dimensional restoration analysis based on the principle of virtual work. By
comparing the stress calculated through dimensional restoration analysis with the three-dimensional analytical model,
We will introduce the development status and application case of the blade analysis library by comparing

efficiency and accuracy.

Key Words : Rotor Blade(ZF +#°]Z), Blade Analysis Library(&dlo]= 34 2}o]H 2]2]), Dimensional Reduction
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Fig. 1. Dimensional reduction model & recovery
analysis procedure
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Table 1. Geometry and material property of single
material beam

Geometry Properties

E 71,709 MPa

Cross section | R = 50 mm
G 27,370 MPa

v 0.31
Length 2,000 mm

P 1.00E® kg/mm’
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Fig. 6. Stress results of casel: 3D-FEM & recovery
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Table 2. Material property of 120 ply beam

Properties Material
Layup [(-45/+45/0/90)15]s
E 141.9 GPa
E 9.78 GPa
Git 600,000 GPa
G 480,000 GPa
Vi,Vin 0.42
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