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Experimental Investigation Into the Dynamic Characteristics
of Flexible Matrix Composite Driveshafts
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JI Abstract jﬁ

This study provides a comprehensive experimental study on the dynamic characteristics of a flexible matrix
composite(FMC) driveshaft. A primary objective is to verify the analytic results of the FMC drivetrain based on the
equivalent complex modulus approach and the classical lamination theory. A test rig has been constructed, which
consists of a FMC shaft, a foundation beam, bearings, external dampers and a driving motor. The frequency response
functions and transient responses are obtained from the external excitation and the spin-up testings. It turns out that

the analytic results are in good agreement with the experimental ones.
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Table 1 Material properties of T700/L100

Properties Value
Longitudinal 115
Modulus
(GPa) Transverse 0.139
Shear 0.250
Longitudinal 0.011
Loss Transverse 0.114
factor
Shear 0.112
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Table 2 Modal characteristics

N[I](::_ie Descriptions Fretgll;ezr;cy*
1 | Foundation beam (Horizontal, 1%) 5.5
2 Foundation beam (Vertical, 1%) 8.3
3 FMC shaft (Vertical, 1) 15.8
4 FMC shaft (Horizontal, 1%) 16.3
5 Coupled (Vertical, 1) 19.2
6 Coupled (Horizontal, 1%) 20.3
7 Coupled (Horizontal, 2" 24.3
8 Coupled (Vertical, 2™) 59.4
9 Coupled (Horizontal, 3") 60.4
10 Coupled (Horizontal, 4™ 65.8
1 Coupled (Horizontal, 5" 76.2

*. Simulation results
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