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Stress wave propagation in granular materials subjected to dynamic loadings is of general interest for new physical 
phenomenon and their potential applications. One-dimensional (1D) granular chains, composed of closely packed 
particles, are demonstrated to support new types of stress waves owing to their unprecedented properties. By 
tuning the properties of particles (e.g., material and geometric properties) or modifying the initial conditions (e.g., 
impact velocity and pre-compression), it is possible to design the critical characteristics of the 1D granular chains 
(e.g., the nonlinearity), which offers insights for various engineering applications, including non-destructive testing, 
acoustic switch, impact mitigation, actuating devices, and sound scramblers. Therefore, we fundamentally 
investigated the propagation and tunability of stress waves in various 1D granular chains via theoretical analysis, 
experimental study, and numerical simulation (finite element analysis). Firstly, the universal design of equivalent 
systems supporting highly nonlinear solitary waves is introduced and analyzed based on 1D spherical granular 
chains. Secondly, highly tunable stress waves in 1D hollow cylindrical granular chains are demonstrated, where a 
variety of governing factors, including the impact velocity, impactor-to-particle mass ratio, thickness ratio, and 
particle number, are considered. Afterward, various quantitative solitary wave tuning strategies, consisting of mass 
mismatch, modulus mismatch, and thickness mismatch, are proposed to meet specific requirements for impact 
mitigation. Finally, an extended tunability is demonstrated in 1D composite cylindrical chains with different 
configurations (i.e., core-shell and sandwich structures). 
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