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2 o: g3 e AFHNE AE HEFAd Aele] 249 ojys Eal=d (MoSi,) &
0, 4, 12, 20% 9] T = 4zt L2A E4AA, 979 PANA @2448 sl =ajxy
ager dug gaMA/FHleri BYARE ARgoen, ol ] vy FHoz w3
(1100 ©) ¥ 3493} (2300 TIAAA L gda/84 ERAEE Azl £ A A
g9AY R oA HH-94 do] BAYE Ad MoSi, & BgA s Frsld 23 37, 23
AE, 37 AY A=E 5 E4E WY 2dsE EgRY 2 PEE MoSi,9 A
7veko] Owt% < W F 200 MPadll A 12~20 wt% ¥ o) 360 MPaZ o}F 9434 Z78 Hg
th 2F AR 7 @3, 33 A9 ojfE Eejudd) % EdAE A=l Fvie J)F
8] Zad 7|8, B3 ZdslE BEAEe 27 2 (dun) ) A2 AA FAG 5 9
Ak

ABSTRACT: PAN-based carbon fibers impregnated with phenolic resins used as a precursor
of carbonized matrix were modified by addition of molybdenum disilicide (MoSi,) in different
concentrations. ie., 0, 4, 12 and 20% by weight. And, unidirectional carbon fiber-reinforced
phenolic matrix composites were manufactured by prepreg method, and were submitted to
carbonization (heat treated to 1100 C) and graphitization (to 2300 ‘C), throughout one step
manufacturing process. In this work, the influence of MoSi, concentrations having the physi-
cal properties of oxidation inhibition and brittle-to-ductile transition (BDT) at higher tempera-
tures was investigated in interlayer spacing (dyy,), flexural strength (¢;), and interlaminar
shear strength (ILSS) of the composites. As a result, the additions of 12~20 wt% MoSi, to the
composites received after graphitization showed that the flexural strength of the composites
was improved in a result from about 200 MPa to 360 MPa. This is due to the increase of bulk
density or decrease of open porosity and decrease of dyg; of the graphitized composites,
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Figure 1. X-ray diffraction pattern of the C/C com-
posites as content of MoSi, on heat-treatment temper-
ature (2300 'C): (A) Owt% MoSi,, (B) 4 wt% MoSi,,
(C) 12 wt% MoSi,, and (D) 20 wt% MoSi,.

1

Table 1. The Effect of MoSi, Addition to the Ma-
trix on the Interlayer Spacing of C/C Compos-
ites (HTT 2300°C)

content of MoSi, gy 26 B L.

0 wt% 34322 25961 1616 0.088
4 wt% 34239 26.025 1543 0.092
12 wt% 3.4137 26.104 1304 0.109
20 wt% 3.3720 26.433 0.695 0.205

Table 1& &4 /e4 EFNEE 2300 C=E I
YL A9 33 THANA wEY 2 HAE
MoSi;9] Z7E Jehd Add, o7)dA Az
F71 (L)< Hedhe e Zogry 28 $
Aot 27 45 HAML sharpsid] Yepd
o de2iA A, Scherrer AFE ol g3t B
ol gl 4T 7] Lo ARAE T3 Alm
d #ale] tge] AANE FE = Yol

_ KA
L= Bcos 6 @

where, L. : the crystallite height (nm)
K : the Scherrer constant ( K=0.9)
A : the X-ray wavelength (CuKa=0.154 nm)
@ : the Bragg angle
B the half-height width of the 002 dif-
fraction line
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where, dy, - the average interplanar spacing (nm)
P, : the degree of graphitization
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W, . dry weight (g)

W - saturated weight (g)
Wausp - suspended weight (g)

where,
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Figure 2. Degree of graphitization (P1) of the C/C

composites as content of MoSi, on heat-temperature

(2300 ).
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Figure 3. Bulk density of the C/C composites as con-
tent of MoSi, on heat-treatment temperature.
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Figure 4. Open porosity of the C/C composites as

content of MoSi, on heat-treatment temperature.
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where, F': the applied fracture force (N)

: the distance between the supports (m)
: the width of the specimen (m)

o R

: the thickness of the specimen (m)
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Figure 5. Flexural strength of the C/C composites as
content of MoSi, on heat-treatment temperature.
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(at L/d being a constant)  (4)

F: the rupture force (N)
b the width of the specimen (m)

where,

d : the thickness of the specimen (m)
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Figure 6. Interlaminar shear strength (ILSS) of the
C/C composites as content of MoSi, on heat-treatment
temperature.
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Figure 7. Scanning electron micrographs (SEM) of the C/C composites as content of MoSi, on heat-treatment tem-
perature (1100 C) : (A) 0 wit% MoSi,, (B) 4 wt% MoSi,, (C) 12 wt% MoSi,, and (D) 20 wt% MoSi,.
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