Sy FEeER], A34d A12E 19974

7o EHAZ0| DIE Eta/Eta

Journal of the Korean Fiber Society
Vol. 34, No. 12, 1997

SENze &4 M7 Wl

OI=N - ZEEI*
Jgistm FANG ARG, Aerisn ARG g neaTe
(1997. 5. 15. A=)

Effect of Surface Treatment of Carbon Fiber on
the Impact Property of Carbon/Carbon Composites

Joon-Seok Lee and Tae Jin Kang*

School of Textiles, College of Engineering, Yeungnam University, Kyungsan, Korea
*Department of Fiber and Polymer Science, Seoul National University, Seoul, Korea

(Received May 15, 1997)

Abstract : The effects of surface treatment of high strength carbon fibers on the impact pro-
pertites of 2D and 3D carbon fiber reinforced composites and carbon/carbon composites are stu-
died. It is found that air oxidation of carbon fibers deteriorates the impact property of the com-
posites because of declined fiber/matrix interfacial strength due to creation of micro-pore on the
carbon fiber surface. The impact property of heat treated (HT700 and HT950) carbon composites
is superior to that of any other treated composites because of increased effective surface area of
carbon fibers. The 3D structure is suitable for carbon/carbon composite in toughening aspect.
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Table 1. Physical properties of Torayca T300®
carbon fiber

Fiber physical property PAN ba%gggb"“ fiber
Filament count 12,000

Tensile strength (GPa) 3.53
Tensile modulus (GPa) 230

Tensile strain at failure (%) 1.5
Linear density (tex) 800

Bulk density (g/cm?) 1.76

Table 2. Specification of phenolic resin

Resin physical Resol type phenolic
property resin

Phase Light-browned liquid phase
Weight average molecular 440.19
weight (Mw)

Intrinsic viscosity (7)  0.44 %10
Carbon content (%) 41~45
Solid content (%) 68~72
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Figure 1. Surface treatment of high strength car-
bon fibers.
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Figure 2. Cure cycle of carbon fiber reinforced
composites.
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Table 3. Surface characteristics of surface treated carbon fiber

Surface Weight loss Surface area Pore volume Median pore Surface 0./C

treatment (%) (m®/g) (x10*® cc/g) diameter (A) force (mg) 1
D 1.00 1.1 1.93 54.5 0.12 0.18
0X500 1.85 19.2 4.20 31.0 0.17 0.24
HT700 2.60 1.3 4.09 93.2 0.13 0.09
0X500-HT700 3.45 20.1 5.43 33.3 0.14 0.11
HT950 3.17 31 1.15 365.6 0.23 0.05
0X500-HT950 4.29 28.8 7.01 32.8 0.24 0.07
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Figure 3. High magnitude AFM observation of surface treated carbon fibers; (a) D, (b) 0X500, and (c)
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Figure 4. Effect of surface treatment of carbon
fiber on the impact strength of 2D and 3D carbon
fiber reinforced composites.
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Figure 5. Effect of surface treatment of carbon
fiber on the impact strength of 2D and 3D carbon/
carbon composites.
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Figure 6. Effect of surface treatment of carbon
fiber on the impact energy of 2D and 3D carbon/
carbon composites.
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Figure 7. Photograph of impact fractured 2D car-
bon/carbon composites; (a) 0X500 and (b) HT950.
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