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Abstract: Ceramic precursors are crucial for the preparation of ceramic matrix composites (CMCs),
via precursor impregnation pyrolysis (PIP) technology, and have a decisive impact on the preparation
process and properties of CMCs. At present, the development direction of advanced CMCs for aerospace is
mainly focused on high temperature resistance, oxidation resistance, and high ablation resistance, resulting
in an urgent need for ceramic precursors which can withstand temperatures above 1600 °C, have high
ceramic yield, and excellent process performance. This article introduces the research progress of ceramic
precursors for high-temperature and anti-oxidation ceramic matrix composites, including SiC precursors
(for temperatures above 1500 °C), Si(B)CN precursors (for temperatures between 1400—1700 °C), on behalf
of low-cost precursors, and certain other ceramic precursors for ultra-high temperature above 2000 °C. An
overview of synthesis methods, application processing, and obtained properties of various precursors is
provided. It elucidates the influence of molecular structure, elemental composition on the basic properties
of ceramic precursors, as well as the mechanical properties and high-temperature oxidation resistance
of composite materials. Some theoretical guidance is provided for the research and development of next
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generation ceramic matrix composites for acrospace applications.
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Figure 1 Structural formula of polycarbosilane
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Figure 2 Preparation route of liquid polycarbosilane
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Figure 4 Typical reaction equation of liquid polycarbosilane
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Figure 5 Schematic diagram of molecular structure of liquid silicon carbide precursor
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Figure 14  Synthesis of single source precursor via coammonolysis reaction of chlorosilane and chloroborane
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Figure 17  Viscosity time curve (a) and viscosity temperature curve (b) of SiIBCN precursor
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Figure 18 Relationship of scale thickness and oxidation
time of SiBCN and SiC (Reprinted with permission from
Ref.[27]; Copyright 2019 Acta Materiae Compositae Sinica)
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Figure 19 Thickness of oxide layer on SiBCN ceramic
and SiC ceramic (Reprinted with permission from Ref.[27];

Copyright 2019 Acta Materiae Compositae Sinica)
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Figure 20 Reaction equation of SiBCN precursor containing Hf element
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ceramics up to 1800 °C (Reprinted with permission from
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