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Investigating the effect of carbon fabric grammage on the mechanical and erosion
properties of CFRP reinforced with ZrB./SiC ceramic particles at a temperature of
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Abstract

This study examines the mechanical performance, ablation, and oxidation resistance of carbon-epoxy
Novolac 1179 insulation reinforced with ZrB2/SiC ceramic particles and varying fabric grammages.
The aim is to evaluate the impact of carbon fabric grammage on the properties of epoxy Novolac carbon
insulation. Three samples were fabricated using hot pressing, consisting of Novolac epoxy resin with
60% SiC + 40% ZrB2 and carbon fabrics of 120, 200, and 600 g/m2. Mechanical and thermal properties
were assessed through oxyacetylene, bending, and tensile tests. Surface morphology was analyzed using
EDS, SEM, and XRD techniques.

The results indicated improved mechanical properties and erosion resistance with increasing fabric
grammage. The greatest weight and thickness reductions occurred in the G3 (600 g/m?) and G1 (120
g/m?) samples, respectively. The G3 sample also exhibited the lowest back-surface temperature
(<150°C) and the highest mechanical properties, achieving 486.35 MPa tensile strength and 677.18 MPa
bending strength. Morphological analysis revealed that ZrB2/SiC particles formed refractory phases like
Zr0Og2, SiO2, and ZrSiO4, enhancing the hot erosion resistance of the composites.

Keywords: Composites; ablation; additive
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