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3-1 T0%R, 30% R, 5.71 961. 33 0. 00062 1.55
3-2 70% R, 50% R, 6. 80 1321. 45 0.00058 2.45
3-3 T0% R, T0% R, 9. 46 2008. 12 0. 00054 3.46
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Fig. 9 Coal samples damage form under 30% R, axial compression and different impact loading
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On the development and application of an experimental
system based on energy storage drop hammer
combined static and dynamic loading

WEN Yan-kai, LIANG Bing, SUN Wei-ji

(School of Mechanics and Engineering, Liaoning Technical University, Fuxin 123000, Liaoning, China)

Abstract: According to deep coal mine complex environment characteristics of coal petrography
subjected to high stress and strong mining disturbance, an experimental system based on energy
storage drop hammer combined static and dynamic loading was designed and developed. Its structure,
technical index and functions are detailed introduced in this paper. This system can exert axial impact
load, axial static load and lateral static load to sample respectively to realize combined static and
dynamic loading. This system use large size samples and the impact load exerted to sample is closer to
actual situation. High precision sensors, such as impact force sensor and dynamic strain gauge were
adopted to real-time monitor and recode the strain and impact loading of sample. Using this system,
combined static and dynamic loading experiment was carried out for coal samples subjected to the same
axial load and different impact loads. The impact force and strain data during loading process were
real-time recorded. Through stress-strain curve of coal samples, the stress and strain variation of coal
samples under different load was analyzed. Through the observation of coal sample, the damage
deformation characteristics were analyzed. Damage and deformation patterns of coal samples under
different combined dynamic and static loads were preliminary studied. Above developed experimental
system has enriched the mechanical property’s study means for deep rock under high stress and strong
mining disturbance environment, and provide scientific experiment basis for prevention and treatment
of impact earth pressure disasters.

Keywords: rock mechanics; impact earth pressure; combined static and dynamic loading; testing sys-

tem



