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Analysis of natural vibration characteristics of large composite truss

structure based on hammering method
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Abstract; Continuous fiber reinforced polymer matrix composite trusses are widely used in aerospace and aircraft structures due to their

excellent mechanical properties and relatively light weight. The vibration characteristics of the structures are the key factors for the application of

composite truss. The natural vibration characteristics of composite truss were studied by using the hammering method. Comparative analysis of the

truss structure was carried out by using the finite element simulation. Results show that the structural vibration modes and vibration frequency are

consistent with the experimental results, which verified the feasibility and accuracy of the hammer excitation on the vibration characteristics of

composite truss.
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Fig.1 Composite truss for vibration test
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Tab.1 Geometric parameters of the composite

truss structure

JIREE 27 Bl
HMER EAZR/m 1.56
B B/ m 4.17
I\ 1045 H AR/ mm 115.00
B H A%/ mm 58.00
Y\ 4 BEJEL/mm 1.50
% 1) B BE J5L/ mm 0.90
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Tab.2  Engineering constants of MA0JB/ epoxy 648 composite

SH4 £ BpLpT HfH
O Jr) o E,/GPa 180. 00
R ) A E, =E,/GPa 9.02
THT A B DA G, =G,,/GPa 7.80
[OEAT TR 8 Gy 3.51
& NENELVNEA Vi =V 0.30
LA REL /N vy 0.28

I p/(g/cm’) 1.60
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(a) Schematic of vibration test
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Fig.2  Vibration test of composite truss structure
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Fig.3  Finite element model of composite truss structure
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\ Results File: zhendong.rst

Available Data Sets:

Set Frequency Load Step Substep Cumulative
1 0. 0000 1 1 1
2 0. 0000 1 2 2
3 0. 0000 i 3 3
4 0. 0000 1 4 4
5 1. 10784E-04 1 5 5
6 6. 18385E-04 1 6 6
7 23. 607 1 T 7
8 45.117 1 8 8
9 49. 588 1 9 9

10 49. 588 1 10 10
11 56. 659 1 11 11
12 72.529 1 12 12
13 78.503 1 13 13
14 78.503 1 14 14
15 86. 024 1 15 15
16 111.55 1 16 16
17 144.69 1 17 17
18 144.70 1 18 18
19 144.84 1 19 19
20 144.84 1 20 20
21 194.59 1 21 21
22 194.63 1 22 22
23 194.75 1 23 23
24 194.75 1 24 24
25 199.17 1 25 25

K4 ABRIT/ T RIHTEERT 25 B Pk sl
Fig.4 The 1st to 25th natural frequencies of the truss by

finite element analysis
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Fig.5 Typical natural vibration modes of composite truss

structure via test and by finite element analysis
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Tab.3 Typical natural frequency of the composite

truss structure

4%/ Hz
PR
St BERA
Ah ) ) AR SRR ) 42.555 49,588
KA PR3N 47.169 45.117
LEMTIE R IR 3 216.492 194. 590
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