
Accepted Manuscript

EFFECT OF BORON INCLUSION IN SiOC POLYMER DERIVED MATRIX ON 
THE MECHANICAL AND OXIDATION RESISTANCE PROPERTIES OF FIBER 
REINFORCED COMPOSITES

Vipin Vijay, Subramania Siva, Sreejith K. J, Prabhakaran P. V, Renjith Devasia

PII: S0254-0584(17)30880-5

DOI: 10.1016/j.matchemphys.2017.11.010

Reference: MAC 20130

To appear in: Materials Chemistry and Physics

Received Date: 20 August 2017

Revised Date: 25 October 2017

Accepted Date: 05 November 2017

Please cite this article as: Vipin Vijay, Subramania Siva, Sreejith K. J, Prabhakaran P. V, Renjith 
Devasia, EFFECT OF BORON INCLUSION IN SiOC POLYMER DERIVED MATRIX ON THE 
MECHANICAL AND OXIDATION RESISTANCE PROPERTIES OF FIBER REINFORCED 
COMPOSITES,  (2017), doi: 10.1016/j.matchemphys.2017.11.010Materials Chemistry and Physics

This is a PDF file of an unedited manuscript that has been accepted for publication. As a service to 
our customers we are providing this early version of the manuscript. The manuscript will undergo 
copyediting, typesetting, and review of the resulting proof before it is published in its final form. 
Please note that during the production process errors may be discovered which could affect the 
content, and all legal disclaimers that apply to the journal pertain.



ACCEPTED MANUSCRIPT

EFFECT OF BORON INCLUSION IN SiOC POLYMER DERIVED MATRIX ON 

THE MECHANICAL AND OXIDATION RESISTANCE PROPERTIES OF FIBER 

REINFORCED COMPOSITES

Vipin Vijay, Subramania Siva, Sreejith K. J., Prabhakaran P. V., Renjith Devasia*

Ceramic matrix Products Division, Vikram Sarabhai Space Centre

Indian Space Research Organization, Thiruvananthapuram

Kerala, India-695 022

*Corresponding Author: d_renjith@vssc.gov.in

ABSTRACT 

Effect of boron inclusion in SiOC polymer derived matrix on the mechanical and 

oxidation resistance properties of fiber reinforced composites was investigated. SiC/SiBOC 

ceramic matrix composites were fabricated using Nicalon and Sylramic silicon carbide fibers 

and polyborosiloxane as the matrix resin. Oxidation behaviour of SiC/SiBOC at 1000°C was 

compared with that of C/C and C/SiBOC composites. Flexural strengths of the composites 

were evaluated before oxidation and after regular intervals of oxidation. The results indicate 

that the type of silicon carbide reinforcement plays a crucial role in the oxidation behaviour 

and flexural property of SiC/SiBOC ceramic matrix composites. After six PIP cycles, 

Nicalon/SiBOC composite showed a maximum flexural strength value of 108MPa and a 

corresponding density of ~2 g/cc. Sylramic/SiBOC composite exhibited a maximum average 

flexural strength value of 88Mpa after first PIP cycle and a maximum density of ~2 g/cc after 

6th PIP cycle. SiC/SiBOC composites exhibit superior oxidation resistance at 1000°C, 

compared to C/C and C/SiBOC composites. From the results, it was concluded that 

SiC/SiBOC ceramic matrix composites can be used as structural materials under oxidative 

atmosphere where stress levels are low.
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