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Force Analysis of the Material Door of Door-form Feeding Mechanism
Based on Discrete Element Method

LIU Mei—qin
(Tianjin University of Science & Technology, Tianjin 300222, China)

ABSTRACT: The aim of this work was to research the force of granular material in door—form feeding mechanism on the
material door, so as to choose appropriate drive mechanism. After reasonable simplification of the feeding mechanism
structure, PFC3D based on DEM was used to calculate the force on material door exerted by granular material when the
material door was completely closed, then the material door and its associated mechanism were simplified into bar
mechanism, and the required driving force in several key positions of the material door. The results showed that the vertical
direction force suffered by the material door was always smaller than the material gravity, and this phenomenon became
more significant with increasing material height. The positive pressure and tangential static friction of the door suffered from
material increased linearly with the increase of material height, then increased nonlinearly, and final it tended to approach a
limit value. This change had a relationship with the structure of hopper. When the door was fully closed, the oscillating lever
force required to open the door was about 115N. At the accurate feeding position, the limiting lever force required to
maintain the accurate feeding was about 553N. When designing door—form feeder mechanism, the force suffered by the
material door was only needed to be calculated at a certain material height, with further increase of material height the force
of material door suffered from material kept almost constant. In the feeding mechanism used in this paper, the cylinder could
provide sufficient driving force to ensure the proper functioning of the mechanism.

KEY WORDS: feeding mechanism; material door; DEM; driving force
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Fig.1 The structure of typical door—form feeder mechanism for

granular material
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Fig.2 Structure diagram of a ton bag packaging machine
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Fig.3 The structure simplification of material door, hopper and silo
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Tab.1 The number, amount and corresponding parameters of
the filled balls

Wk kR s H %}Kiﬁ}i %%ﬂiﬁ}ié

(x 10"/ SAEE /N /N

1 3~3.5 8 9.1 9.1

2 6~7 7 63.6 72.7

3 6~7 5 455 1182

4 6~7 20 181.5 299.7

5 6~10 50 892.3 1192

6 6~10 40 713 1762.4
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Tab.2 The force of material door in x and z direction N
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Fig.4 The relationship between the force on the material door and

the weight of granular material inside the silo
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the height of granular material
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iary bodies
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