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Abstract : In this work, the mechanical and electrical properties, and thermal stability of vapor—grown
carbon nanofibers/polyimide (VGCNFs/PI)} composite film synthesized by in—sifu polymerization were
investigated in terms of tensile properties, volume resistivity, and thermogravimetric analysis (TGA),
respectively. From the results, the addition of VGCNFs with a certain amount into polyimide led to obvious
improvement in tensile strength. The volume resistivity of the films was decreased with increasing the
VGCNFs content and the electrical percolation threshold appeared between 1 and 3 wt% of VGCNFs
content, which was probably caused by the formation of interconnective structures among the VGCNF's in
a composite system. The thermal stability of the film was higher than that of pure PI one. This result
indicated that the crosslinking of VGCNFs/PI composites was enhanced by well—distribution of VGCNFs
in PI resin, resulting in the increase of the thermal stability of the resulting composites.

Keywords : vapor grown carbon nanofibers, polyimide, volume resistivity, thermal stabilities.
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Table 1. Characteristics of the VGCNFs Used

Characteristics Values
Young’s modulus (GPa) 150~200
Maximum tensile strength(GPa) 1~3
Diameter (nm) 100~200
Surface area(m?g™) 37
Length (um) 10~20

Table 2. Physical Properties of the Monomers and Solvent

Specimen Formula Formula Melting point Boiling point
weight () (T
BTDA CiHsO7 322.23 218~222 -
ODA CiH1:N:0 200.24 188~192 -
NMP C;HgNO 99.13 - 81~82

CHy
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(a) (b) ()
Figure 1. Chemical structures of (2) dianhydride, (b) dianiline,
and (c) NMP.
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Figure 2. Flow chart for VGCNFs/PI composite film preparation.
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Figure 3. FT—IR spectra of (a) polyamic acid and (b} cured
polyimide film.
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Figure 4. XRD patterns of VGCNFs/PI composites films as a
function of VGCNFs content.
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Figure 5. SEM images of fracture surface of the composite
films; (a) film with 5 wt% VGCNFs prepared by sonication
method, (b) film with 5 wt% VGCNFs prepared by in—situ
method, and (c) film with 10 wt% VGCNFs prepared by in—
situmethod (X 10°).
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Figure 6. Tensile strength and elongation at break of the
VGCNFs/PI composites films as a function of VGCNF's content.
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Figure 7. Electrical volume resistivity of VGCNFs/PI composite
films as a function of VGCNFs content.
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Figure 8. TGA thermograms of VGCNFs/PI composites as a
function of VGCNF's content.
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Figure 9. DTG curves of VGCNFs/PI composites as a function
of VGCNFs content.
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