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Abstract: External loading methods significantly influence the mechanical properties and fracture behavior of rocks.
The fracture characteristics and particle size distribution often vary markedly under different loading conditions. How-
ever, most existing studies focus on single loading methods, with limited research on the effects of composite load-
ing and the interactions between different loading modes. To address these gaps, this study investigates green sand-
stone, a quasi-brittle material, using the PAN-E2E-VIT high-speed dynamic measurement test system. The study
compares and analyzes the fracture characteristics, particle size distribution, and mass proportion of green sandstone
under impact and vibration-impact composite loading. The influence of vibration loading on the impact fracture char-
acteristics and particle size distribution of rock is also investigated. The results show that under impact and vibration-
impact composite loading, green sandstone exhibits similar fracture characteristics: initially, upper and lower
crushing cones are formed; subsequently, the lower crushing cone undergoes progressive failure until complete de-
struction; finally, the upper crushing cone is fractured. Compared to impact loading alone, vibration-impact com-
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posite loading can significantly increase the mass proportion of particles larger than 6 mm. Moreover, increasing the

vibration amplitude and frequency notably enhances the mass proportion of particles within the 6—20 mm range.

Additionally, both vibration amplitude and frequency exhibit selective fracturing effects on green sandstone.

These findings provide a reference for the optimized selection of loading methods and process parameters for rock

crushing.

Keywords: vibration loading; green sandstone; fracture characteristics; particle size distribution; mass proportion
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Tab.1 Models and parameters of experimental instruments
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Fig.2 Plane hammerhead and counterweight lead block
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Tab.2 Main physical parameters of the green sandstone
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Fig.7 Failure characteristics of green sandstone under impact loading
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Fig.8 Failure characteristics of green sandstone under vibration-impact composite loading (changing impact height)
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Fig.9 Failure characteristics of green sandstone under vibration-impact composite loading (changing vibration frequency)
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Fig.10 Failure characteristics of green sandstone under vibration-impact composite loading (changing vibration amplitude)
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Fig.11 Particle size distribution and mass proportion of
green sandstone under impact loading
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Fig.12 Particle size distribution and mass proportion of green sandstone (changing impact height)
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Fig.13 Particle size distribution and mass proportion of green sandstone (changing vibration frequency)
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Fig.14 Particle size distribution and mass proportion of green sandstone (changing vibration amplitude)
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