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An Experimental Study on the Effect of Surface Roughness on the Impact of

Newtonian Droplets on Spherical Surfaces
L. Razzaghi', M. Norouzi, >*, M. H. Kayhani3
! M.Eng. Student, Mech. Eng., Shahrood Univ., Shahrood, Iran.
2 Prof., Mech. Eng. Dept., Shahrood Univ., Shahrood, Iran.

Abstract

In this study, the dynamic behavior of Newtonian droplets composed of various glycerol-water mixtures
impacting spherical surfaces with different roughness and diameters was experimentally investigated using
high-speed imaging and image processing techniques. The effects of fluid viscosity, impact velocity, surface
roughness, and diameter ratio (D*) on droplet spreading, rebound, and splashing were evaluated. Results
showed that lower viscosity led to increased maximum spreading ratio (Bm.x) and enhanced dynamic
rebound, whereas higher viscosity caused greater energy dissipation, limited spreading, and weaker
rebound. Increasing impact velocity resulted in higher B and delayed time to reach maximum spread.
High surface roughness promoted splashing and instability during spreading, while greater surface curvature
facilitated droplet expansion. The interaction between roughness and curvature revealed that curvature plays
a more prominent role at low roughness, whereas roughness dominates at high levels. These findings
highlight the combined importance of fluid rheology, surface geometry, and impact conditions in
characterizing droplet dynamics on spherical surfaces.

Keywords: Droplet impact; Surface roughness; Spreading diameter; Newtonian fluid.
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