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Wilhelmy 348 ALg-3le Axsieich. BaQds 2425 Q4 A7Ax 24& 99 34
FF AY Wi lzod FHAIE o8 4 FA3AY. 2 Ao, MoSiyh b ga/as B
A e HANAAY FAGEE UMY 53] 12 wt% 9 MoSiy 7t H7ke B4 871 Lon-
don dispersive 82 (W12l F7l 9% 7h3 & B3 Uehlgon, o) Bigy &
T84 AYAYHE Zotd wE Ade} Alsdr

ABSTRACT: The objective of this study was to examine the effect of oxidation inhibitor con-
tents on the work of adhesion, fracture toughness, and impact strength of the unidirectional
carbon-carbon composites (C/C composites). The molybdenum disilicide (MoSi,) used as an
oxidation inhibitor was impregnated with phenolic resins to improve the anti-oxidation prop-
erties of the composites in different concentrations of 4, 12 and 20 wt%. Based on Wilhelmy
equation, the work of adhesion of C/C composites was calculated by contact angle methods.
Fracture toughness and impact strength were measured by three-point bending test for the
critical intensity factor (Kjc) and Izod test method, respectively. As a result, the composites
made with MoSi, resulted in an increasing of both fracture toughness and impact strength.
Especially, the composites made with 12 wt% MoSi; content showed the highest value of
London dispersive component, W, ", in work of adhesion, resulting from improving the inter-
facial adhesion force among fibers, filler, and matrix in this system.

Keywords:. carbon-carbon composites, MoSi,, work of adhesion, fracture foughness, impact
strength.
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Figure 1. Schematic experimental diagram of capil-
lary rise method.

Table 1. London Dispersive (y,) and Specific
(7.5F) Components of Surface Tension (ry) in Wet-
ting Liquids (subscript: L), Measured at 25°C

wetting liquids 7. “(mJ/m?) 7. °F (m}/m?) 7, (mJ/m?)
water 21.8 51.0 72.8
diiodomethane 50.42 0.38 50.8
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Table 2. Surace Free Energy (yy), London Disper-
sive (") and Specific (7,°F) Components of Ma-
trix with Oxidation Inhibitor Content

(unit : mJ/m?

MoSi, content (wt%) 1L I ™
0 385 12.3 50.8
4 40.2 12.2 524 -
12 412 108 52.0
20 40.9 10.4 513

Here, carbon fiber; yopl =385, rop> =31, ycp=416.
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Figure 2. Work of adhesion (in mJ-m™%) of C/C com-
posites as a function of MoSi, content using a two-lig-
uid geometric method.
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Figure 3. K¢ values of C/C composites as a function
of MoSi, content.
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Figure 4. Impact strength of C/C composites as a

function of MoSi, content.
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Figure 5. Dependence of K¢ and impact strength on
the dispersive component of work of adhesion of the
C/C composites studied.
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