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Design of constant resistance giving way and anti-impact
device of mining column and its characteristic analysis
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(a. Technology & Equipment of Coal Mine Safety; b. School of Mechanics and Engineering,
Liaoning Technical University, Fuxin 123000, Liaoning, P. R. China)

Abstract: In order to improve the anti-impact mechanical properties of column, a kind of constant resistance
giving way and anti-impact device of mining column is designed. The device is composed of a joint, clamp,
energy absorption component cover, energy absorption component and pin. According to the Chinese
standard of column, the bearing capacity of anti-impact device is determined, and the working and anti-
impact principle of the device is given out. The contrastive analysis is conducted to study the deformation
and stress of conventional column and the column installing anti-impact device under impact loading. The
results show that under the same impact loading, the deformation of anti-impact column is far less than
that of conventional column. The energy absorption and anti-impact component can effectively reduce the
impact force on column in the deformation stage. The anti-impact device can greatly enhance the anti-impact
properties of column, and it can be easily installed on the existing conventional column. And the constant
resistance giving way and anti-impact device can be used in the automotive, aerospace industry, highway
safety protection and other fields.
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Fig.1 Schematic diagram of anti-impact device
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Table 1 Material parameters of components

MBS p/(kgsm*) E/GPa v o./MPa 6,/ MPa 5/ %
T700L 7850 210 0.3 720 790 16
Q550 7850 200 0.3 550 620 16
Q235 7850 200 0.3 235 380 16
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Fig.2 Deformations of energy-absorption component
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Fig.5 Column deformation
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