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Effects of Aluminum Content on the Structure and Properties of
Precursor for SiC(Al) Ceramics

ZHAO, Da-Fang LI, Xiao-Dong* WANG, Hai-Zhe ZHENG, Chun-Man WANG, Hao
(State Key Laboratory of New Ceramic Fibers and Composites, School of Aerospace and Materials Engineering,
National University of Defense Technology, Changsha 410073)

Abstract A series of polyaluminocarbosilane (PACS) as precursors for SIC(Al) ceramics were prepared
from polysilacarbosilane (PSCS) and aluminum acetylacetonate [Al(AcAc)z] by various ratios. The PACS
containing various amount of aluminum were characterized by chemical analysis, gel permeation chroma-
tograms (GPC) and FTIR. And effects of aluminum content on the structure and properties of PACS were
investigated. With increasing aluminum content, PACS would have higher oxygen content, broader molecu-
lar weight distribution, lower S—H content and worse spinnability. When Al(AcAC)s/PSCS was more than
20%, PACS could not be melting spun. Moreover, when PACS was prepared by Al(AcAC)s/PSCS>4 wit%,
the weight loss in N, from 400 to 560 °‘C decreased. The Si-Al-C-O fibers derived from PACS with 0.4
wt%~0.7 wt% aluminum content show high tensile strength. The SIC(Al) fiber derived from PACS ob-
tained from Al(AcAC)s/PSCS=6 wt% was the best sintered.
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TG AT AR S fERI AR R R LK & A
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ITHAE AL, SR H] NETZSCH-STA-449C B EE /3 HT X
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Tablel Propertiesof PACS obtained from various Al(AcAc)s/PSCSratios
Chemical analysis/wt% _ _
Sample  AI(AcACc)s/PSCS, by weight - c yO ,:I M M Softening point/’'C ~ Ceramic yield/wt%
PACS-2 0.02 4737 3625 22 032 861 1206 193 58.84
PACS4 0.04 46.17 3585 23 054 1671 1817 192 64.07
PACS-5 0.05 4719 36.75 25 060 1809 1853 186 727
PACS-6 0.06 46.17 3568 28 0.69 1824 2222 211 65.4
PACS-7 0.07 46.12 3553 32 090 1776 2324 207 67.3
PACS-10 0.1 4554 3707 38 125 900 40180 205 65.9
PACS-20 0.2 4270 3930 7.3 198 945 36686 — 67.0
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Figurel GPC curvesof (@) PACS-2, (b) PACS-5, (c) PACS-7,
(d) PACS-10 and (€) PACS-20
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Table2 Spinnability of PACS prepared from various Al(AcAc)s/PSCS ratios

Sample Temp./'C Pressure/M Pa Spinning speed/(remin %) Continuous time/min Spinnability
PACS-2 313 0.8 300 >30 Good
PACS-4 308 0.8 300 >30 Good
PACS5 285 1.0 200 >20 Good
PACS-6 335 12 100 <5 Moderate
PACS-7 323 0.8 — <5 Bad
PACS-10 330 0.8 480 <5 Moderate
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Figure 2 S—H Content of PACS obtained from various
Al(AcAc)s/PSCS ratios
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Figure 3 TG-DTA curves of (@) PACS-2, (b) PACS4, (¢
PACS-5, (d) PACS-6 and (e) PACS-7
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Figure 4 Weight loss of PACS changed with various
AI(AcAC)3/PSCS ratios during the pyrolysis process (a) ~400
C, (b) 400~560 C, (c) 560~800 C, (d) 800~1000 C and
(e) room temperature to 1000 C
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Figure 5 GPC curve of typica PACS (a) before, and (b) after
heat treatment at 400 ‘C inN,
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Figure 6 Tensile strength of Si-Al-C-O fibers changed with
auminum content of PACS
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Figure7 Fracture surface SEM of SIC(Al) fibers obtained from (a) PACS-2, (b) PACS-5, (c) PACS-6 and (d) PACS-10
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