J. Adv. Mater. Eng., 2026;45(1):49-62. https://doi.org/10.47176/jame.45.1.1133

Journal of \ Journal of Advanced Materials in Engineering
ADVANCED MATERIALS W Journal homepage: https://jame.iut.ac.ir/?lang=en
IN ENGINEERING

ISSN: 2251-600X EISSN: 2423-5733

Research Article

Investigating the ZrC Effect on the Oxidation Resistance of ZrB:-SiC Composite

Mohsen Ghasilzade Jarvand and Zohre Balak”

Department of Materials Science and Engineering, Ahv.C., Islamic Azad University, Ahvaz, Iran
* Corresponding author, Email: zbalak@iau.ac.ir

(Received: 25 May 2025; Revised: 10 August 2025; Accepted: 10 August 2025; Available online: 28 October 2025)

ABSTRACT

Introduction and Objectives: ZrB>-SiC composites are used in various fields such as aerospace industry and aviation due to their
prominent properties, including high melting points. The aim of this research is to investigate the effect of adding zirconium carbide
on the oxidation resistance of the composite at 1400 °C.

Materials and Methods: In this research, in order to investigate the effect of the amount of zirconium carbide on the oxidation
resistance of ZrB2-SiC composite, three composites containing 4, 8, and 12 vol.% zirconium carbide were sintered at 1800 °C for 9
min under pressure of 30 MPa using the spark plasma sintering (SPS) method. The oxidation test was performed by placing the samples
in a box furnace at 1400 °C for 1, 2, 3, 5, 6, 7, 10, 15, and 18 h in air atmosphere. Weight changes were measured and recorded before
and after the oxidation test to evaluate the oxidation resistance of the samples. The microstructural examinations and chemical
composition analysis were performed using a field emission scanning electron microscope equipped with an energy-dispersive X-ray
spectroscopy system.

Results: It was found that the presence of zirconium carbide decreases the oxidation resistance. In addition, the graph of weight changes
revealed that the oxidation mechanism of the composites was controlled by diffusion and followed a parabolic trend.

Conclusion: It was concluded that the rate of oxygen diffusion is the key and main parameter in the oxidation of this composite during
the oxidation process.
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ultra-high temperature ceramics (UHTCs)
2. thermal protection system (TPS)
3. spark plasma sintering (SPS)
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