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Natural Characteristics of Fiber-Reinforced Cantilever
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Abstract; The equation of motion for fiber-reinforced composite cantilever thin plate was derived
based on Hamilton’ s principle, and its natural frequencies were calculated by two-dimension beam
function method. Then, the Matlab calculating program was written, and the specific analysis
procedures of natural characteristics of fiber-reinforced cantilever thin plate under thermal vibration
environment were also proposed. Finally, TC500 fiber/epoxy composite plate was taken as a study
object, and its frequency and shape results are measured based on the established test system of natural
characteristics of the cantilever composite plate under thermal vibration environment. It was found by
comparison that the calculated frequencies under thermal vibration environment have a good agreement
with the experimental results, and the related errors are within the range of 15 % . Besides, modal shapes
are also consistent with the measured shape results, thus the effectiveness of the above method is verified.
Key words: fiber-reinforced; composite thin plate; natural frequency; thermal vibration
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Fig. 1 Theoretical model of fiber-reinforced cantilever
composite thin plate under thermal vibration
environment
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Fig. 2 Test scene of natural characteristics measurement
of fiber reinforced cantilever composite thin
plate under thermal vibration environment
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Table 1 First 7 natural frequencies of fiber reinforced cantilever composite thin plate obtained by theoretical
calculation and experimental test under thermal vibration environment
ik
LB/ T 2
1 2 3 4 5 6 7

MRS A/Hz 43.5 93 270. 5 364 768 864 990. 5

20( Z= i) LM% B/Hz 49 85.5 307.3 363. 6 850. 5 860. 5 915.6
®E/% 12.6 8 13.6 0.1 10.7 0.4 7.5

MR A/Hz 43.5 91 269. 5 359 766. 5 857 985.5

50 T4 B/Hz 47 79 301.5 358 845 853 908. 7
/% 8 13 11.9 0.5 10.2 0.5 7.7
AT A/Hz 4.5 84.5 263 352.5 756 852 975

100 AR B/Hz 45 73 295.5 353.5 839.3 846.3 901.5
RE/% 5.8 13.6 12.3 0.3 11 0.7 7.5

AR % A/Hz 39.5 76 255 341 748 841 960. 5

150 THEES% B/Hz 42 66 289. 4 348 833 839 894.2
RE/% 6.3 13.1 13.5 2 11.4 0.02 6.9
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Table 2 First 7 modal shapes of fiber reinforced cantilever composite thin plate obtained by theoretical calculation
and experimental test under thermal vibration environment
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Fig. 3 Scattergram of each order natural frequency of fiber reinforced cantilever composite thin plate with
different temperature obtained by experimental test
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