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Structural Design for Curved Panels by Laminated Composite Materials
(Identification of Lamination Parameters Using Modal Testing Method )

00 Ooo"oogooog-
Tetsuya NARISAWA, Shohei IWATA

Abstract -

Using a modal testing method, the identification study for the laminated com-

posite curved panels are examined for the purpose of weight saving structural design. The
vibration modes are largely changed as the aspect ratio, curvature and stacking sequences
of laminated curved panels. For example, natural frequencies and modal patterns of auto-
mobile door panels are examined using modal testing and Ritz’s vibration analysis. As the
result, identified stacking sequence of angle-ply three layered laminated composite panels
was [-20° /-30° /-45° ] for simply supported condition. This report presents a new
tailored design method using FRP materials instead of steel materials to achieve desired

strength and stiffness.

Key Word: Modal Testing, Ritz’s Method, Composite Materials, Structural Design
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Table 2 Convergence study for various boundary conditions

BC. | £ | 6 | £ | f | f

1.626 2.091 3.775 | 5.129 | 5.192

FEEE 1 1607) | 2.069) | (3.845) | (5.095) | (5.165)

0.917 2.555 3.290 | 4.560 | 5.895

SEEE | 0033 | 2767) | 3.457) | (5.002) | (6.001)

0.652 1.439 3.158 | 4.200 | 5.668

CEFE | 0.643) | (1463) | (3.219) | (4.228) | (5.712)

0.467 1.844 3.937 | 4.671 | 6.834

SESE 1 0.463) | (1.881) | (3.985) | (4.794) | (6.925)

1.062 2.423 5.648 | 7.949 | 9.370

CESE 1 0.975) | (2.659) | (5.588) | (7.582) | (9.326)

1.291 3.054 5.556 | 6.278 | 8.590

CECEL 1304y | 3.175) | 5.774) | (6.805) | 9.215)

Table 3 Convergence study for various stack sequences

ah | aRy | [0/90/90/0] [0/90] [90/0]
inf, 12.26 8.57 8.56
(12.39) (8.71) (8.77)
0.1 13.96 10.86 10.86
100 (14.07) (10.97) (10.97)
0.2 18.09 15.85 15.83
(18.19) (15.92) (15.93)
0.5 35.17 28.24 27.82
(29.26) (28.10) (28.63)
inf. 11.90 8.55 8.56
(12.39) (8.69) (8.69)
0.1 11.97 8.66 8.64
20 (12.45) (8.78) (8.81)
0.2 12.17 8.97 8.92
(12.65) (9.06) (9.01)
0.5 13.48 10.79 10.67
(13.92) (10.78) (15.95)
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Table4 Parameter of door panel of Type-A

oo O 0o 00 | 0000
pkgm’) | a(m) b(m) t(m) Ry(m)
7850 1.076 | 0.686 | 0.65*2 1.08
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