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Structural Damping Determination of Carbon Fiber Reinforced Composite
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Abstract  Structural damping of carbon fiber reinforced laminate composite is experimentally determined using a
cantilever beam test with an impulse excitation. Continuous carbon fiber reinforced laminates with different lamia ori-
entation were fabricated from MT300/603 and MT300/603 A to investigate the effect of matrix properties and fiber ori-
entation on the damping of composite. The results show that the MT300/603 A composite has a higher loss factor than
MT300/603. Fiber orientation has an important effect on the modal frequency and modal damping and the effect is
characteristic as changing structural flexibility. The 0° material exhibits a lighter damping loss factor than the other fi-

ber orientation.
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Tab.1 Mechanical properties of MT300/603 and MT300/603A composites unidirectional plates

oon 0° firfe 0° I 4 i 9 4738 J2 ) 2490
38/ MPa it/ GPa TR/ MPa it/ MPa /MPa /Jeem™?
MT300/603 1470 126 1540 132 108 -
MT300/603 A 1510 126 1350 113 112 202
x2 REHEGSHRES
Tab.2  Parameters and numbers of test samples
o ENGERe 2 Ko FA%/mm ik
HT-GC-C01-01 (0] 5 240%15 ), itk €01
MT300/603 HT-GC-C02-01 [45/-45/0/90] 5 5 240%15 a1t €02
HT-GC-C03-01 [0/90/-45/45] 5 5 240%15 My ok 03
HT-GC-Z01-01 [0]6 5 240%15 A it R 201
MT300/603 A HT-GC-Z02-01 [45/-45/0/90] 5 5 24015 B 10k 202
HT-GC-Z03-01 [0/90/-45/45 ] 5 5 240%15 B Itk Z03
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Tab.3 Requested laminate material parameters

when calculating with finite element method

E, E, Gy, Gy “ P
2
/GPa /GPa /GPa /GPa : /kg-m™
135 9.76 5.24 3.49 0.3 1600
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Tab.4 Nature frequency comparison of the samples with different matrix material
ik fi/Hz fo/Hz f3/Hz
R 01 /2 02 #i2 03 #2 01 #f)2 02 #i2 03 #ii2 01 #f)2 02 #i2 03 #ii2
C#H 120. 41 68.70 82.40 802. 86 458.38 534.33 2198.33 1298. 85 1505.77
VA 107.52 62.89 77.56 705. 65 417.04 509.17 1994. 30 1186. 48 1434.58
AT 115.67 67.94 82.31 717.45 423.28 511.87 1982.30 1179.72 1420. 31
#=5 AEEMEFREREERERTLE VEREA Frt =

Tab.5 Damping value comparison of the samples

with different matrix material

&/ % &2/ %
A - - - X
0142 0242 03HZ 01HIE 02HZ 032
60340 0.435 1.205 0.741  0.665 1.296  0.946
603A 44 0.887 1.539 0.916 0.820 1.373  0.9821
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Fig.2  Comparison of modal frequency of the samples with different stacking
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