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Abstract: The in-situ vapor grown carbon fibers (VGCFs) were synthesized by chemical vapor deposition (CVD)
on carbon felt and C/C composites of different densities, using propylene as carbon resources and FeCl;-6H,0 as
catalyst. And VGCFs-C/C composites were prepared on carbon felt and C/C composites of different densities with
in-situ VGCFs. The effects of pressure in the reactor and density of the substrate on growth of VGCFs were inves-
tigated, and the morphology of in-situ VGCFs and the change of morphology of pyrolytic carbon on the substrate
with in-situ VGCFs were observed by scanning electron microscope (SEM) and optical microscope. In addition, the
flexural properties of C/C composites and VGCFs-C/C composites were investigated. Results show that low density
of substrate is beneficial to the in-situ growth of VGCFs when the pressure in the reactor is 3700 Pa. In-situ VGCFs
change the morphology of pyrolytic carbon, and induce the formation of the spherical structure, which can enhance
the interface bonding force like nails doing. Therefore, the flexural strength of sample with high content of VGCFs
is improved.
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Fig. 1 The temporal profile of the temperature of CVD experiment
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Fig.2 Morphologies of VGCFs grown in-situ on carbon felt at different pressures
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Tablel Massof VGCFsgrown in-situ on
carbon felt at different pressures

Pressure/Pa my/g mylg Amy/g
3500 8.7349 8.7873 0.0524
3700 9.5651 10.5503 0.9852
3900 9.1462 9.5761 0.4299
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Fig. 3 Morphologies of VGCFs grown in-situ on C/C com-
posite of different densities
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Table2 Massof VGCFsgrown in-situ on
C/C composites of different densities

Density/(g-cm™) ms/g maylg Am,/g
0.3 551.8821 558.5047 6.6226
0.8 392.5014 395.2516 2.7475
1.3 238.7232 238.7948 0.0716
1.7 209.0905 209.0989 0.0084
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Fig. 4 SEM images of C/C composites of different densities
loaded with catalyst
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Fig. 5 Flexural stress-strain curves of C/C composites (Al)
and VGCFs-C/C composites prepared on carbon felt at differ-
ent pressures (A2-A4)
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Table3 Flexural propertiesof C/C composites (A1)
and VGCFs-C/C composites prepared on carbon
felt at different pressures (A2-A4)

Density/

Sample (g-cm™) EJ/GPa o/MPa CVg/%  CVod%
Al 1.82 17.14 74.11 4.4 13.2
A2 1.79 27.19 96.93 11.1 10.9
A3 1.80 3847 142.61 1.9 5.2
A4 1.79 31.37 113.79 4.4 5.6

(Eq—Flexural modulus; o—Flexural strength; CVg, CVor—
Variation coefficient of E¢ and oy)
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Fig. 6 Fracture SEM images of C/C composites and VGCFs-
C/C composites prepared on carbon felt at different pressures
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Fig. 7 Morphologies of pyrolytic carbon on carbon fibers (a)
and pyrolytic carbon on carbon fibers with VGCFs (b)
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Fig. 9 Flexural stress-strain curves of VGCFs-C/C compos-
ites prepared on C/C composites of different densities
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Table4 Flexural propertiesof C/C composites (A1)
and VGCFs-C/C composites prepared on C/C
composites of different densities (B1-B4)

Sample Density/(g-em™) Ef/GPa ofMPa CVi/% CVo/%

Al 1.82 17.14  74.11 4.4 13.2
B1 1.81 18.65 105.56 1.9 5.5
B2 1.80 1792  91.28 6.6 7.2
B3 1.79 11.71  85.03 4.9 12.7
B4 1.82 13.11  84.35 6.5 10.1

(Er—Flexural modulus; o—Flexural strength; CVg,, CVo—

Variation coefficient of £y and oy)
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Fig. 10 Fracture SEM images of VGCFs-C/C composites
based on C/C composites of different densities
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