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Measurement of a Longitudinal Compressive Modulus of Carbon Fiber
Using a Single-Fiber Model Composite
by
Tae-Kun JEONG, Masahito UgEDA and Atsuhito HIRAGA

{Department of Mechanical Engineering, College of Science and Technology, Nihon University, Tokyo)

A longitudinal compressive modulus of carbon fiber was measured using a single fiber model composite. A single
fiber was straightly embedded in an epoxy matrix, and its compression test was performed by means of four point
bending test. Young’s modulus of the epoxy matrix was reduced intentionally by changing the mixture ratio of
epoxy resin/hardener to develop fiber micro-buckling. Two polyacrylonitrile carbon fibers with different
longitudinal tensile modulus were provided for the experiment. An E-glass fiber with almost same diameter as the
carbon fibers was used as a reference material. The micro-buckling wavelengths of the carbon fibers embedded in
the epoxy resin were measured during the compression tests, from which the longitudinal compressive moduli were
calculated. Estimated compressive moduli of the carbon fibers were found to be almost the same to each

longitudinal tensile modulus. (Received October 14, 2014)
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Table T Mixture ratio of epoxy resin/hardener and
resultant Young’s modulus.
Epoxy resin : Young's modulus

Hardener Ew [GPa] ®
Pattern] 5:0.60 0.01
Pattern2 5:0.65 0.2
Pattern3 5:0.70 0.3
Patternd 5:0.75 0.7
Pattern5 5:0.80 1.6
Manufacturer’s 5100 27

recommend

*Measured after 48 hours after mixture
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embedded in epoxy matrix. Mixture ratio of epoxy
resin is 5 1 0.65.
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Table II Estimated longitudinal compressive modulus of
carbon fibers and parameters used for estimation.

Reference material | Carbon fiber
(E-glass fiber) | TR00S | T700S
Longitudinal tensile . «
o 3¢ #1 ,) ® 1
modulus [GPa) 8 294 230
Fiber diameter
di[prm} >3 > !
Buckling
half-wavelength 51 68 89
La[pem]
Estimated longitudinal
compressive modulus 78" 312 238
[GPa]
Foundation modulus
by epoxy matrix 44%
[MPa]

¥ In reference’
" Supposed to be same as longitudinal tensile modulus

“* Estimated using E-glass fiber model composite

Fig.7 Micro-buckling of a single carbon fiber (T7008S)
embedded in epoxy matrix at compressive strain of
0.68% .Mixture ratio of epoxy resin is 5 : 0.65
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