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Investigation of the oxidation behavior of TisSiC, with applicability as a
nuclear fuel cladding

H. Foratirad*!, M. Ghanadi Maragheh?, H.R. Baharvandi?
1. Materials and Nuclear Fuel Research School, Nuclear Science and Technology Research Institute, AEOI, P.O.Box: 11365-8486, Tehran — Iran
2. Department of Materials Science and Engineering, Malek Ashtar University of Technology, P.O.Box: 15875-1774, Tehran -Iran

Abstract: In this research, the oxidation resistance of pure TisSiC; MAX phase that produced via
infiltration of porous TiC preform, fabricated by the gel casting process, was evaluated via oxidation at
different temperature of 500, 800, 1000, 1100, 1200, 1300 and 1400 °C under the oxygen atmosphere.
The oxide phase composition on the surface of the samples was characterized by X-ray diffraction
analysis. The thickness of the oxide layers on the surface was measured on the cross- section of the
samples using scanning electron microscopy (SEM). To investigate the oxidation mechanism, the TG
and DSC thermal analyses were carried out in the range of 25-1500'C. The results showed that the high
weight gains were not occurred up to 1000°C, and the oxidation procedure was accelerated for the
temperature above 1000 C. The oxidaton reached a steady- state above 1400 C. The results of the oxide
layers thickness measuements showed that by increaseing temperature to 1400°C, the oxide layer
thickness increased to 121 pm.

Keywords: Ti;SiC, MAX phase, Oxidation behavior, Weight gain
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1. Loss of Coolant Accident
2. Damage Tolerant
3. Max phases
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1. Acrylamide

2. N,N-methylenebisacrylamide

3. Tetramethylethylenediamine

4. Ammonium persulphate

5. Tetramethylammonium hydroxide
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1. TESCAN- MIRA 3 LMU

2. Energy-dispersion x-ray spectroscopy
3. Differential scanning calorimetry
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5. NETZSCH
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