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A Study on Composite Blade Analysis Library Development through
Dimension Reduction/Recovery and Calculating Energy Release Rate

Jun Hwan Jang, Sang Ho Ahn*’

ABSTRACT: In this paper, numerical results of sectional analysis, stress recovery and energy release rate were
compared with the results of VABS, 3-D FEM through the blade analysis library. The result of stress recovery analysis
for one-dimensional model including the stiffness matrix is compared with stress results of three-dimensional FEM.
We discuss the configuration of the blade analysis library and compare verifications of numerical analysis results of
VABS. Blade analysis library through dimensional reduction and stress recovery is intended to be utilized in
conjunction with pre- and post-processing of the analysis program of the composite blade, high-altitude uav’s wing,
wind blades and tilt rotor blade.
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Fig. 2. Procedures of the Blade Analysis Library workflow for
structural analysis
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Fig. 3. Configuration of blade analysis library
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Fig. 4. 2-D Discretization example for cross-sectional analysis of
composite rotor blade
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Table 1. Cross-sectional analysis comparison between VABS and

Blade Analysis Library
Stiffness Stiffness by Comparison
VABS Blade Analysis Library
Siy 4.3549E+08 4.3549E+08
S, 5.5439E+07 5.5439E+07
Sy, 4.2501E+07 4.2501E+07
Sy 9.8282E+04 9.8282E+04
Ses 3.5129E+05 3.5129E+05
Ses 3.6328E+05 3.6328E+05
S 1.5273E+07 1.5273E+07
S, 1.7987E+07 1.7987E+07
Sis -5.6911E+05 -5.6911E+05
Sis -3.3764E+06 -3.3764E+06
Sie 5.8699E+06 5.8699E+06
Sy 5.4057E+06 5.4057E+06
Sy 9.5213E+05 9.5213E+05
Sy 3.5379E+05 3.5379E+05
Sy 3.7208E+05 3.7208E+05
Sy -9.0552E+05 -9.0552E+05
Si 2.9138E+05 2.9138E+05
Ss6 4.6952E+05 4.6952E+05
Sys -1.0415E+04 -1.0415E+04
Sie -1.8571E+04 -1.8571E+04
Seq 4.5637E+04 4.5637E+04
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