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Abstract To make clear a difference of vibration damping characteristic by the measurement 
method in the transversal direction of fibers in CFRP(carbon fiber unidirectionally-reinforced 
plastics), vibration damping abi I ity of CFRP materials was measured and examined by the modulus 
of complex elasticity measuring system and the rheological measuring machine. Good agreement 
was obtained between two ones at common temperature, but the higher temperature became, the 
larger the difference became, and a large difference rose at lOO't. And the calculation value 
that was led from the equation of Adams and others was equal to the measured value at common 
temperature, and it was found that tan o of the matrix had an effect on vibration damping ability 
of the laminated plate from this equation greatly in case of the transversal direction of fibers. 
And to make clear frequency and temperature characteristics of vibration damping ability of 
CFRP materials which there was little data about damping properties under longitudinal vibration, 
vibration damping ability in tensile and bending mode was measured and examined by the 
rheological measuring machine, tan o in tensile mode was larger than that in bending mode over 
the low temperature range. Furthermore, as for from 140°C to 190°C that the standard temperature 
was more than the glass transition temperature and was over the glass transition area, master 
curve of tan o, which laminated the curve of the frequency characteristics at from 140°C to 
250°C, became to be one curve roughly and the WLF equation was completed at each standard 
temperature. 
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Tensile stren&th (IIPa) 3530 

Tensile Youn&'s •odulus (G Pa) 230 

Elon&ation (%) 1.5 

Density (&/c•') (. 76 

(a) carbon fiber 

Tensile stren,th (YPa) 82.4 

Tensile Youn&'s •odulus (G Pa) 2.65 

Etonution (%) 4.4 

Bendin& stren&th (YPa) 107 

Specific &ravity (. 28-1.23 

Glass transition te•perature ('C) 130 

(b) epoxy resin 

Tensile stren&th (liP a) 49.0 

Tensile Youns's •odulus (GPa) 9.81 

Tensile fracture strain ( .ll •I•> 5000 

(c) CFRP 
Table 1. Physical properties of samples 
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Fig. 1. Dimensions of test specimen in 
modulus of complex elasticity measuring 
system. 

Fig.2. Modulus of complex elasticity 
measurement system. 
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bending mode in rheological measuring 
machine. 
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Fig. 4. Comparison of the loss factor and the 
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method. ():Loss factor in modulus of complex 
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Fig. 10. Relation between the (T-T0)/logar 
and the temperature at standard 
temperature of 140°C. 

Standard teJperflture(-c) c' c., Correlation coeffient 

140 9. 79 74. 12 o. 9902 

150 8.56 79. 10 o. 9889 

160 6. 90 76.06 o. 9906 

170 5. 34 76.80 o. 99%9 

180 4. 40 79. 91 0.9891 

190 2. 95 78.97 o. 9863 

Table 2. Values of the C1, the C2 , and the 
correlation coefficient at standard 
temperature of 140°C~200°C. 
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Fig. 11. Master curves at standard tempera 
ture of 150°C, 170°C, and 190°C. 
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