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Fig.2 TEM image of the microstructures (a) and EDS patterns of the region

A,B and C in (a) are shown in (b), (¢) and (d), respectively



46

19
PCS , SiC, Si-0-
C, Si02 10 20% s SiC B 4
1750 , >
1660 s , Y203-A103
1760 %, Y203-A1:03
, Y20 PCS
( SiO2, SiC30 ) AIN  SiC )
’ CAIN [11,12]
: PCS Bsic
AIN-SiC R
/ (2, SiC : :
SiC )
SiC s PCS
[13]
+ \ e-siC
a-C 24
§ 22
=
20 30 40 50 60 70 1-8]600 1700 1800 1900

28/ Sintering temperature / 'C

3 XRD 4

Fig. 3 XRD pattern for the composite Fig.4 Relationship betw een the densities

and sintering tem peratures

\ SiC , ,
Al Y,.Si , : / .
. . SLY Al
(SAD) EDS 5
Si-AIN \ / , .
/ ) ( 0,

(0 , N, AIN AIN



4000+
2000 Si
o]
Cu Al Y
G‘-v b BRI 0 RARES
0 1
Energy / keV
5 SAD EDS
(a) - (b) SiC

Fig. 5 EDS and SAD patterns of the boundaryphase bet ween fiber
and matrix (a) and SiC grains(b)

1

Table 1 Densities and mechanical properties of the composities

Flexural strength Fracture Interlaminar shear Relative density
/ M Pa toughness/M Pa: m!/? strength/ M Pa ! %
691.6 20.7 39.8 93.6
2.3
7 SiC HRTEM 7a  SiC
™ ,SiC 20nm )
, 8 SiC / ,
, 7h s 7b  8a
, SiC-AIN /
8b ) ) ,
, 8a )
8b /



48 19

[14]

(PCS 6 SEM
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Fig-7 HRTEM images of the grain boundaries between two SiC grains
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Fig. 8 Interface between SiC grain and the grain-boundaryphase(a) and

interface between the solid solution and grain-boundary phase(b)
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Microstructure of the Ci/SiC composites by precursor
conversion-hot pressing sintering

HE Xin-bo'  ZHANG Chang—ui’  ZHOU Xin-gui’
ZHANG Xin-ming'  ZHOU An-chen’

(1. Central South U niversity of T echnology, Changsha 410073, China; 2. National University of Defense
Technology, Changsha 410083, China)

Abstract: The microstructure of the Ci/SiC composites, prepared by precursor conversion-hot pressing
sintering with polycarbosilane (PCS) as precursor and binder and AIN-Y20s as additives, was investigated
using XRD, HRT EM and SEM . T he results showed that Y,03 reacted with the pyrolytic products of the
PCS and the oxides on the surface of the AIN and SiC grains, forming the liquidphase assisting in the
densification of the composites, and the fine SIC-AIN solid solution was formed betw een AIN and the PCS
through reaction-dissolution—precipitation at the grain boundaries and the fiber/matrix interface. Due to
the presence of the carbon-—rich fiber/ matrix interphase with a certain of SiC-AIN solid solution, a
desirable fiber/ matrix interfacial bonding was obtained, which facilitated the debonding and pullout of the

fibers. Asaresult, the composite exhibited excellent mechanical properties.
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