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Experimental Study on Characteristic of Particle Rebound

Used for Particle Separator
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Abstract: In order to cope with basic problems and complex characteristics of particle rebound characteristic, the
study on the mechanism of particle rebound is carried out by using the method of experimental and theoretical
analyses. Taking the collisions between the particle and the wall as a starting point, we design our own experimental
system for measuring the particle rebound coefficient. The trajectories of particles are taken by high-speed camera.
Through image processing, the velocity vectors before and after collisions between particles with different diameters
and plates with different materials are obtained. Based on the experimental data, the particle motion characteristic is
theoretically analyzed, the relationship between the incident angle and the particle rebound coefficient is summed up
and the fitting formula of rebound coefficients of particles under different materials is established, which provides
the basis and theoretical support for further improving the separation efficiency of the particle separator.
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Fig.1 Skematic diagram of particle velocity vector
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Fig. 2 Schematic diagram of experimental

system of particle rebound
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Fig.3 Image of particle incident process
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Fig. 4 Image of particle rebound process
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Fig. 5 Tangential restitution coefficient changing with

incident angle under elastic collision
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Fig. 6 Normal restitution coefficient changing with

incident angle under elastic collision

Casczso—100) = 0. 41+ 1. 008a; —

1. 94 (@)* 4 0. 91 (&)* (13)
Casissos00) — 0.499 4+ 0. 7la; —
1. 64 (a)® +0.826 (a)° (14)

4.2 HUMEBTREAEENZELXR

w1 3 CO) AT Y RIRL A S I B4 e £ R B
ORLIR A S A1 B B V) 1) 5 5 28 010 A2 Al i A2 4
T O 2 FORLAR B RS RLAE SR IR T B B A
NS BER S A O A o A A A D B L P A B AR
YNAR R Sy B L) ke 2 R

25 000f a K#%280~400 pm
o RLA580~800 m
20 000}
% 15 000F
el
g
<1000
5 000f
0 | (o]

02 04 06 08 10 12 14 16
0/rad

7 HMMEBTREAEEREANFTAENTH
Fig. 7 Rotation speed changing with incident

angle under elastic collision
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Fig. 8 Tangential restitution coefficient changing

with incident angle under plastic collision
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Fig. 9 Normal restitution coefficient changing

with incident under plastic collision
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Fig. 10 Rotation speed changing with incident

angle under plastic collision
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