on-scientific abstract

anced technologies in the field of materials science requires new
rk under specific conditions and could be morereliable. Ceramic matrix
with carbon fibres (C./ceramic composites) are potential candidates for
g at elevated temperatures and in an oxidative atmosphere. They retain thel
perties at high temperatures and perform high oxidation resist
f ceramic matrix composites (CMCs) application concerns mainly spacei
over the last years such composites are more and more often found in
d raillway industry and as frictional parts in disc brakes. Moreover, CM
ates for high temperature applications, such as heating elements, constr
King at elevated temperature in an oxidative atmosphere or multifunction
work both as construction and heating el ement.

Current technol ogical achievementsrelated to using of ceramic matri
with continuousfibresarefar fromindustrial application becauseof hig
manufacturing.

The application of silicon-containing polymers as the pr
matrices reinforced with carbon fibres is a new economical
conventional fabrication of ceramic matrix composites. St
due to the presence of low cost commercially availabl
Moreover, the prognosesrel evant to carbonfibresinth

Technical abstract

preceramic polymers that are transformed into ceramic phases during
se of preceramic polymers offers perspectives for broadening of the
uous fibres reinforced CMCs. This method is the most economical from
atrix precursor prices and energy saving (lower processing temperatur
res and allows to obtain pure homogenous composites with tailor
ur e and mi cr oS N
y data concerning organosilicon polymers applied as a source of cerami
Cs, namely polycarbosilanes, are available in the literature. However,
on the use of polysiloxanes as ceramic precursors and no data for
recursorsfor CM Csreinforced with carbonfibres.

Theaim of thiswork wasto elaborate new CM Cs reinforced with
which matrices were obtained from polysiloxane polymer precur
types of cheap, commercially available polysiloxane resins, differi
ratio and in oxygen concentration, were used in experiments.
polysiloxane resins to carbide phase and conversion mechani
Inthe presenceof carbon fibreswereinvestigated. Select
composite sampleswere examined.

Objective

of ceramic matrix composites reinforced with carbo

Igation of the mechanism of thermal conversion of
phaseinthe presenceof carbonfibres

determination of selected propertiesof composite

Materials
5131 (Tenax-J)
resins - Lucebni zavody, Kolin (Czech Republic)

abelling Type of polymer IC/Si
molar

PS5 polymethylsiloxane

P3.1 polymethyl phenylsiloxane

P3.2 polymethyl phenylsiloxa

Pl polymethylphenylsil

on - liguid impregnation technigque

IMPREGNATION OF FIBRES
WITH RESIN SOLUTION

1

LAMINATION
PRESS FORMING AND CURING C/POLYMER
COMPOSITES
HEAT TREATMENT C/S-C-O

ARGON, 1000°C COMPOSITES

IMPREGNATION- HEAT TREATMENT
1,2AND 3TIMES

C/SI-C-O cCOMPOSITES
DENSIFIED 1,2 AND 3TIMES

HEAT TREATMENT
ARGON, 1700°C

C/SC
COMPOSITES

Methods
measured by mercury-porosimeter CARLO ERBA 2000

rostructure of composite samples was studied by scanni
(SEM) and EDSanalysis

e oxidation resistance was determined by mass |osses of
mosphereat 600°C, duration 2h

»  todetermine mechanical parameters, the composite
In three points bending test on Zwick machine model
of barswereloaded during thetest with the constant r

Composite characteristic

fraction in C/polymer composites 0.50% +/- 0.0
orosity of C/Si-C-O composites- about 20 %

pen porosity of C./SiC composites- about 35 %
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Conclusions

reresinsinthepresenceof carbon fibresupto 1000°Cissimilar aswithout fibres

lon of the matricesin the presence of fibresis more intense. The process occursin gas and solid phase - the presence of car
rfaceareaand produces higher masslossesand higher porosity of composite

uence of silicon oxycarbide decomposition, nanosized silicon carbide fibres crystallize in composite pores and silicon carbi
rix interface

ceof protectivesiliconcarbidelayer inthefibre-matrix interface, highly porous C./SIC compositesrepresent asignificantl

of repeated densification of porous matrix with polysiloxane polymer and additional heat treatment |ead to further improv
nresistance of C/Si-C-O composites

Glossary
bonfibres

-/ceramic composites- ceramic matrix compositesreinforced with carbonfibres

PIP method (Polymer | mpregnation and Pyrolysis method) - in this method the fibres are embedded in a polymeric pr
licon-contai ning polymer (e.g. polycarbosilanefor SIC) or pitchfor carbon. Then, asrecelved green compositeispyrolyzed.
polysiloxanes - polymers backbones of which consist of alternating atoms of silicon and oxygen. They can exist as
great inertness, resistanceto water and oxidation, and stability at high and low temperatureshaveledto awiderangeof ¢
preceramic polymers - polymers transformed into ceramic by heat treatment
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