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ABSTRACT

Structural damping enhancement of composite flexures and aeroelastic stability of a hingeless rotor system are

investigated. Constrained layer damping (CLD) treatments are applied in order to increase structural damping of

flexures. Material damping property of viscoelastic layer is modelled as complex modulus. Modal analysis of
composite flexures with attached viscoelastic layers and constraining layers are performed using MSC/NASTRAN
and the effects of CLD treatments are verified with the modal test results. The composite flexures with CLD are
applied to a 4-bladed, 2-meter diameter, Froude-scaled, soft-in-plane hingeless rotor system. The aeroelastic stability
is tested at hovering condition and the effects of CLD are investigated. It is shown that the CLD treatment

effectively enhance the aeroelastic stability at hover.
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Table 1 Frequency loss factors of sandwich model.

Ref. (4) LWPT NASTRAN
mode N complex complex
no: bth-order D.E. modulus modulus
Mo 5 | 3 | fw 7
h= 01
1 64075 02815 | 64278 02799 | 642652 02808
2 29641 02424 | 297482 02426 | 297269 02422
3 743.7 0.1540 | 747.986  0.1546 | 746439 01538
4 13939 00839 | 141308 00838 | 140148 00832
5 2261.00 00573 | 233559 00863 | 227846 00563
=03
1 6443 0.2723 64617 0.2709 64.304 0.2803
2 297.01 02399 | 297806 02409 | 297480 02418
3 7441 0.1538 | 748061 0.1545 | 746644  0.1537
4 1394 00838 | 141314 00887 | 140159  0.0882
5 226124 00572 | 233561 00563 | 227853 00563
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Fig. 2 Constrained layer damping treatment.

Fig. 3 Small-scale hingeless hub system.
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Table 2 Dimension of composite flexure.

Flexures Weight H5g
Steel Ring Weight 10 g
a (Tip Weight) 0931132 ¢
Flexures Length 151.0 mm
b (uniform section) 1100 mm

Fxg 4 Conf1guratxon of composite flexure.
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Fig. 5 Flexure skin configuration.
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Fig. 6 Experimental setup.
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Fig. 10 In-plane damping test results.
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