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A Study on Structural Design of High Efficency and
Lightweight Composite Propeller Blades of Regional
Aircraft

Changduk Kong* - Hyunbum Park*" - Kyungsun Lee* - Won Choi**

ABSTRACT

In this study, structural design of the propeller blade for turboprop aircraft was performed.
The propeller shall have high strength to get the thrust to fly at high speed. The high stiffness
and strength carbon/epoxy composite material was used for the major structure and
skin-spar-foam sandwich structural type was adopted for improvement of lightness. As a design
procedure for the present study, firstly the structural design load was estimated through
investigation on aerodynamic load and then flanges of spars from major bending loads and the
skin from shear loads were preliminarily sized using the netting rule. In order to investigate the
structural safety and stability, stress analysis was performed by finite element analysis code MSC.
NASTRAN. Finally, it is investigated that designed blade have high efficiency and structural

safety to analyze of aerodynamic and structural design results.
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Table 1. System specification

Rotation speed(RPM) 980
Velocity(m/s) 142
Thrust(kN) 10.36
Power(HP) 2229
Efficiency 0.89

Table 2. Aerodynamic design results

Diameter(m) 4.07
Number of Blades 8
Blade root chord(m) 0.347
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Fig. 1 Aerodynamic design result of propeller blade
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Fig. 2 Configuration of blade section structure

Table 3. Structural design results

Station Spar flange
Station 1 (Root) [ ( +45,054,90 )10 s
Station 2-1 [ ( £45,04,90 )6,£45,05 |s
Station 2-2 [ ( £45,0490 )4,445 ]s
Station 3-1 [ ( £45,04,90 )3,+45,0 |s

Station 3-2 [ ( £45,0,90 )5,+45,0; |s

Station 4-1 [ ( 45,0490 )2 ]s
Station 4-2 [ +45,04,90 ]s
Station Skin
Station 1~5-1 [ +45,,0,90,+45, s
Station 5-2 [ 4550 |s
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Fig. 4 Stress contour of spar
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Fig. 5 buckling analysis result
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Fig. 6 Campbell diagram
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Fig. 7 Stress contour of Joint
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