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The Effect of Particle. Wall and Fluid Properties on
Coefficient of Restitution: Experimental Work

M. Rostami; A. Ardeshir; G. Ahmadi ; P.J. Thomas

ABSTRACT
In this study. we measured experimentally the coefficient of restitution as a function of impact velocity

for metal and plastic spheres impacting Plexigias plate. The results obtained in the air show that the
coefficient of restitution decreases when impact velocity increases, In other word. impact velocity and the

material properties such as Young’s modulus and Poisson’s ratio of the particle and the plate significantly
affect the particle rebound trajectories in the air. Thus. these parameters profoundly affected the propagation

of elastic waves. elastic surface deformation and the effective coefficients of restitution. Conversely. the
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results obtained in water show that the restitution coefficient increases when impact velocity increases. For
impact velocity larger than a critical value. the particles show a reverse motion of bouncing and "e" increases

monotonically with their impact velocity and reaches a constant value at their terminal velocity. The results
also show that as the particles experience successive rebounds. the coefficient of restitution from the first to

the final impact systematically increases in the air and decreases in the water.

KEYWORDS

‘Coefficient of restitution. Young’s modulus. Poisson’s ratio: Critical impact velocity. Terminal velocity
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