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[ABSTRACT] Particle-reinforced metal matrix composites are widely used due to their exceptional mechanical
properties. Among these, the distribution of silicon carbide reinforcing particles plays a critical role in determining their
overall performance. Unlike ultrasonic velocity and attenuation methods, which can only capture the average
characteristics along the acoustic wave propagation path, the ultrasonic backscattering method enables the resolution of

microstructural information to be resolved at specific spatial points within the material. Based on time-dependent
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integrated backscattering intensity, this study proposes an evaluation method for characterizing the distribution of

reinforcing particles in metal matrix composites, which enables the tomographic imaging of reinforcement particles. The

calculation of the integrated backscattering intensity is derived from ultrasonic scattering theory, and a mapping

relationship between spatial locations and backscattering intensity is established. Experimental verification is conducted

using SiC /Al composites as the research subject. The results show that, compared with metallographic and CT imaging

results, the proposed method can effectively identify inhomogeneous distribution patterns within the material, such as

point-like agglomerations and local enrichments. Furthermore, the backscattering method demonstrates higher sensitivity

than the velocity and attenuation methods.

Keywords: Metal matrix composites; Material homogeneity; Particle clustering; Ultrasonic backscattering method;

Ultrasonic imaging
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