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Measurement Method for Constituent Contents of Carbon Fiber/Epoxy
Composites Using Thermogravimetric Analyzer

Jeong Keun Jang*, Jae Ho Cha*, Bo Mi Lee**, Sung Ho Yoon*'

ABSTRACT: We propose a measurement method for evaluating constituent contents of carbon fiber/epoxy composites
through a thermogravimetric analyzer (TGA). The sample used in the test was taken from a strand specimen made of
carbon fiber/epoxy tow prepreg, and the change in weight of the sample over time was measured in real time. Using a
field emission scanning electron microscope (FE-SEM), we examine the thermal damage condition of the carbon fiber
depending on whether resin was removed or not. We find that it was possible to test even a small amount of sample
when using TGA vis-a-vis using a conventional muffle furnace. In addition, TGA enables the temperature and
exposure time to be controlled, allowing the constituent contents of composite materials to be efficiently and

quantitatively evaluated.
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Table 1. Properties of T800SC-24k carbon fiber

Tensile Tensile Elongation MUL* Density
strength modulus (%) (g/1000m) | (g/cm’)
(MPa) (GPa) ' i °
5880 294 2 1030 1.8
*: mass per unit length
Mandrel

Fig. 1. Automatic winding device for manufacturing strand
specimen
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Fig. 2. Schematic diagram of the device for density measure-
ment
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Table 2. Results of density measurement

Weight in Density at
Sampl. Weight in ai
ample eight in air water 23°C
0.311 0.141 1.82
Carbon fib
arbon fiber (0.0041) (0.0016) (0.015)
Composite 0.071 0.024 1.53
specimen (0.062) (0.0025) (0.018)

() : standard deviation

Table 3. Constituent contents of composite materials measured
from combustion method using muffle furnace

Fiber content Resin content Void content
[vol. %] [vol. %] [vol. %]
400°C (0.63(:52) (oixtgl) (0~?59‘19)
500°C (0.5364';3) (021534) (0.?7661)
565°C (1.544128) (2?1132.20) (0.;1922)
600°C (0%790.(7)7) (1.50154914) (0.-30528)
700°C (2_5520) (41,;(7)'126) (1-.2'187)

() : standard deviation
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Fig. 3. TGA test results over time for each temperature conditions
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Fig. 4. Microphotographs of carbon fiber surfaces examined by
FE-SEM.
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Table 4. Constituent contents of composite materials measured 1. A2TFHA7)E HL3 7.2 AdLHe HEIZE A
from combustion method using TGA 3t 12 A4 o] u]F] FL oFo] ARBE AFo] /P35
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condition =E AR mEo] 7hest A S0l it oAt
e o 43kl 42 9l7] Y] v ERE 485 e Aol u)
Fiber content [vol. %] 54.71 (1.15) 55.8 Al el A AFAe® B 4 ok
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Void content [vol. %] 1.95 (0.58) 2.5 = 7'
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