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Cross-section torsion stiffness calculation of composite rotor blade

based on accurate parametric definition
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Abstract: A new method was proposed to improve the calculation of the composite
rotor’s torsion stiffness. First, the flow of the blade’s structure design and analysis were
studied. Then, all the material and geometry profile information of the blade construction
were obtained by expanding the methods of blade parametric module definition and blade geo-
metric modeling. Finally. the efficient calculation equations for cross-section torsion stiff-
ness of composite rotor blade were derived based on the thin-box beam theory. One of the
advantages of the proposed method lies in that the precision loss of model simplification is e-
liminate by taking the blade’s refined geometric model. On the other side, by importing the
ply block, equivalent thickness and slenderness radio conception, and due to the analytical
form of the calculation and the automatic geometric extraction, this method is quite suitable
for practical use. Experimental results demonstrate that the method can complete the blade

structure design and analysis efficiently.
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Table 1 Parametric definition table of a tail rotor skin

Angle/  Material = Thickness/ X,/ X,/ X/ X,/ AY,/ AY,/ AY;/ AY,/
Number Type

) name mm mm mm mm mm mm mm mm mm
1 10 Nickel 0.6 250 1490 1690 61 42 30 22
2 10 Defautl3 0.13 250 1490 1690 61 42 30 22
3 10 0 V3233 0.93 250 1490 1690 61 42 30 22
4 0 0 V3233 0.31
5 0 45 C3238 0. 355
6 1 0 C3238 0. 355 1590 1590
7 3 45 C3238 0. 355 1590 1590 130 —128
8 3 0 C3238 0. 355 1490 1490 130 —128
9 6 45 3238 0.355 286 250 145 —50 —148
10 6 0 V3233 0.31 246 214 138 —50 —138
11 3 45 V3233 0.31 330 250 145 —148
12 3 0 V3233 0.31 290 214 138 —138

13 3 45 V3233 0.31 250 178 130 —128
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Table 2 Cross-section torsion box layer extract information

Area/ Segment Arc/ Layer
Name Layer Material Information
mm?* No. mm Num
{€0.6,1),(0.13,2),(0.93,3),(0.31,3),(0.355,6),
1 52.5317 7
(0.355.,6),(0.31.3)}
2 20.366 4 {(0.31,3),(0.355,6),(0.355.6),(0.31,3)}
3 56.2835 2 1(0.31,3),(0.355,6) }
4 28.0557 3 {(0.31,3),(0.355,6),(0.62,4) )

Box1l  1537.18
{€0.6,1),(0.13,2),€0.93,3),(0.31,3),(0.355,6),

5 36.2167 7
(0.355,6),(0.31,3)}
6 31.0967 4 {(0.31,3),(0.355,6),(0.355.6),(0.31,3)}
7 56.4512 2 {(0.31,3),(0.355,6) }
8 28.1507 3 {(0.31,3),(0.355,6),(0.62,4) )
1 82.1043 2 {(0.31,3),(0.355,6)}
Box 2 497.615
2 74.6275 2 {(0.31,3),(0.355,6) }
Rib 12.4952 1 20.15 1 {(0.62,4)}
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