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ABSTRACT

Interfacial shear strength plays an important role in determimng the mechanical preperties of a fiber-reinfo-
reed ceramic composites. In this study, the effect of interlayer thickness on mechanical properties of Nicalon-
tiber-reinforced $:1C composites [abricated via polymer solution infiltration/chemical vapor wfiltration {(PSI/CVI)
was studied, It was found that the flexural strength and fracture toughness of the composites were increased
with the interlaver thickness and showed maximum value at the interlayer thickness of 0.66 um. Tvpical {lexural
strength and fracture toughness of Nicalon-fiber-remnforced SiC composites with interlayer thickness of (.66 pm
were 391,74 34.6 MPa and 151+ 1.3 MPa-m'?, respectively.
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Nippon Carbon Co. Ltd.
Nippon Carbon Co.,

Matheson Gas Products

Alfa Products purity: 98.00%

NL-302, density: 2.55 g/om?®
tensile strength: 2.8 GPa
Ltd. mean molecular weight; 1390
purity: 97.00%

purity: 99.97%
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Fig. 1. Schematic of the CVI system.
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Fig. 3. Thermodynamic yields of carhan in C-H system
at various thermadynamic conditiens: (a) as a
function of temperature at CH,/H, ratio=2 and
T atm, () as a funchon of CH,/H, ratio at 1100
C and 1atm, and (c) as a function of pressure

at 1100C and CH,/H: ratio=2,
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Table 2. Elfect of Coaling Time on Thickness of Car-
bon Coating layer for Nicalon Fiber

Thickness (um)
0 0.07
1 0.10
2 0.25
4
8

Coating time (h)

{.66
1.00
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Fig. 7. Scanning electron mlcrograph of the Nicalon fi-
ber coaled with carben for 4 hours.

1:1

A 2713 vehygth Balse) g CVIE 164
1A dEiRe 2rleldln 2 o] ¥EE Sl
woker ol OVI wa% xale] 7)ge] ws4 te]
abe) Aslrl o)Reim]A] okatr] wlEoes Alzkws)
o] gA Al 2R A¥a) YdEE 210~-212 glom¥(AAHE
75.0~756%)0]%iTh 2] BaREH PSI/CVI T8

Bkl g Alaa] PSL %Xé% 83], CVI —’—ZJE 16~ T’
o =dled Nicalon 4&73 SHiC 2325
Aol #Ag)L o ¢ ul ok

-553-



33 7|3‘1 H 43

13 maldEel A3 AR sl 2o
ol = shety] 24 Ag okl
Al7PEE coatingste]l T FAE ZHslelch
Table 2¢] 22 4|7k W2 carbonsy E45 e
Hisle, Fig 72 4”‘1’& AAste] o 066ums] FoIE
HE SEMe = Fag Alxls|d)

A A A E

carhan-&

coating® A&l &

&

3ol A Nicalon "d-rroﬂ carhbone] 233 £x = <
013um/blE 2 4 9lsich Figs, 9o 27 o %
A2 carbon coating® A5 Azl B3z m el #e]
500 ——-——— == - - — ,
g :
g 400 -t
= / -\
B 3o0 "
g i
i f \
w n
o e } .
= H
= /
% tooif
=
4] (Y L L - n
oo a2 0+ 06 08 10 12

Inlerlayer thickness {um)

Fig. 8. Flexural slrength of the Nicalon-fiber-reinforced
SiC composites as a [unction of interlayer thick-

ness.

-5

-

M

H
s

el g aAdzks] Mg Yetdglch carhon coa-
g Sx) 7} Zrjatel] wE) Aslzkes) w3 qlide]
Z7}eb, 0.66 pme FA A H) 2] AYGARA=EE 3917
+ 346 MPa 2 =¥sl4dz 151+ 1.8 MPa m'?& o}e}
el 7 o] % 2}Astedch Fig 100 27] ©}& carbon
Alge] Bl S SA9E, s
o] 7}8}3’__'?_-.1 Sl JJrin] Al pulloutd 2]

tingZ

L1
’;‘"C

coatingZ2

Zo)= wlwgt SEM Atalg vjelhldlz, carbon coa-
ting22] 5 1})+%ﬂ@ﬂwmmﬂﬁ%ﬂﬂ¢4

Zelde aqsihch oleg Ahs Fe8ost 3 o

& =20
g
o
= 16t l
wl

12 [
g i
=} /
£ 1 .
E] I N
= 87 T
8 ,Fl
qi:: !
E 4
[¥
&)
=
= o . " . .

Do oz 04 06 08 10 iz

Interlayer thickness {um)

Fig. 9. Fracture loughness of the Nicalon-fiber-reinfor-
ced SIiC composites as a funclion of interlayer
thickness.
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