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Application of Active Fillers in the Preparation of
Polycarbosilane Derived Ceramics

XIE Zheng fang, CHEN Zhae-hui, LI Yong ging, ZHENG Wer wei, HU Hai-feng, XIAO Jia yu
( College of Aerospace and Materia] Engineering, National Univ. of Deferse Techmology, Changsha 410073, China)

Abstract: The application of active fillers, Al, Cr, TiH> and Zr, in the preparation of polycarbesilane ( PCS) derived ceramics
was investigated. The results showed that the inclusion of active fillers could decrease the porosity of the green compacts effectively, in-
crease ceramic yields of PCS by reacting with N,, free carbon and/ or gas volatile of PCS during pyrolysis to produce new compounds. It
was found that Al and Cr could restrain the linear shrink age of the green compact upon pymlysis. While TH» and Zr could not. The lin-
ear shrinkage got higher with increase of the volume ratio of TiHo/ PCS and Zr/ PCS. It was also shown that the inclusion of Al and Zr
could enhance the three-point bending strength of the resulted ceramics with the strength of 212MPa and 104MPa when the volume ratio
of Al/PCS and Zr/ PCS were 60% vol, respectively, which were accordingly 3. 3 and 1. 6 times of that of the resuled ceramic in
which active filler was not induded. The inclusion of TiH, and Cr, however, could not enhance the strength. So Al was thought as the
best among the four fillers. The phase compositions of pyrolysis products were analyzed using X-ray diffraction (XRD). Fracture surfaces
of specimens after three- point bending tests were examined on the scanning electron microscope (SEM) .
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Fig. 2 The influence of AF content on the density and porosity of green compacts
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Tab. 2 Spedfic volume changes upon reaction pyrolysis of potential active filler systems
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Fig. 4 The influence of AF contents on the density and ceramic yield of pyrolysis producis
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Fig. 5 XRD patterns of pyrolysis products
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Tab. 3 The influence of AF contents on the three point bending strength of pymlysis producis
0 10% vol 20%vol 30% vol 40% vol 50%vol 60% vol
Al 63 8F2 25 74 7E2. &1 104%9. 26 4t 2 — — 21216, 54
Cr 63 8*f2 25 3. 1FX0. & 33. 6x1. 57 33 9t7. 64 36. 7%l 36 33. 3flL. ® —
TiH, 63 8%2 25 46. 4F4. 11 48, 0X1. 95 43 8%3. 63 43. 6%2. 65 40. 5X2. 81 47. 7£1. 63
Zr 63 8%2 25 8. 7FX4. 50 82. 9*2. 76 87 0X3. 93 9. 8*13. 3 99. 3*16. 1 104%10. 6
* AF  PCS , AF/PCS.
, Al Zr
, Al/PCS  7Zr/PCS  60%vol 212 104MPa,
3.3 I. 6 ,
Cr  TH» . . Cr
33. 3~ 38. IMPa, TiH> 40. 5~ 47. TMPa,
) ) SEM
6
6 (a) ) ) ’
2 2 2 6 (b)
(c) (d) Al Cr TH, Zr (AF/PCS  60% vol) R
(b)) (d) ; 6 (¢ ,
(c) (d) Cr TiHy, Zr ,
Al R
2 2 2 P(E
N> PCS s PCS N» s
SiC (4. 8x 107 °K™ " ,
[12]
, R PCS R No R ,
, , Al PCS/ SiC
3
(1) .



33

(o) Cr, TiHy PCY SiC (AF/PCS= @% vol, x 2000 (d) Zr/ PCS/SiC (Zr/ PCS= 0% vol, x 2000
6 SEM
Fig. 6 SEM photos of the fracture surfaces of pyrolysis products
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