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Abstract

This study aims to experimentally investigate the jamming of granular material under vertical vibration in
2-Dimensional wedge-shape hopper. Granular material used in the experiment was the group of cylindrical particles
made from hardwood 1 cm in diameter and 6 cm in length with smooth and dry surface and there were 350 particles.
Granular material was randomly placed inside the hopper at 10 — 50 degrees of hopper angle and 2 — 6 times of
the hopper opening size larger than the granular material’s diameter. Then, the granular material was launched to
freely flow and global vertically vibrate with 5 values of dimensionless vibration acceleration ranged from 0.011g —
0.301g which changed according to the frequency of vibration and the amplitude of the vibration was constant at
5 mm. The result has illustrated that the more dimensionless vertical vibration acceleration and hopper angle, the
less jamming ratio and hopper emptying time and this led to the mass flow rate increase. In addition, the
arrangement pattern of particles when granular material’s arching occurred was observed that the more hopper
opening size and the less hopper angle, the more the number of arching particles and also the more in curve.
Nevertheless, it cannot be found the correlation of hopper angle size and dimensionless vertical vibration

acceleration value with clogging time of granular material.

Keywords: granular materials, jamming, hopper, vertical vibration
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