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Table 1 Simulation parameters of the breaking

hammer system
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R BEAS W LR TR B/ L 20
15 R BE AW 4R TR 71/ MPa 15
REF R HIIR ATV L 5
R B BEAR W 4R i 1/ MPa 10
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Table 2 Results of parameters of gas-liquid breaking hammer at initial pressure of the nitrogen chamber
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Fig.5 Diagram of the speed and displacement of the piston at initial pressure of the nitrogen chamber
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Table 3 Simulation results of parameters of gas-liquid breaking hammer at initial volume of the nitrogen chamber
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80 5.12 65. 54 37 0. 94 4.0
95 5.00 62.50 39 0.95 3.6
110 4.96 61.50 40 0. 96 3.3
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Performance simulation and analysis of hydraulic system for
mining gas-liquid breaking hammer

JIN Xuewei, XING Mingyang, LIU Hao, ZHANG Chen, DING Yunlong

(School of Mechanical Engineering and Automation, University of Science and Technology Liaoning, Anshan 114051, China)

40

Abstract; Gas-liquid breaking hammer is a large and efficient mining impact crushing equipment, which
is widely used in non-ferrous mining, marine engineering and construction fields. At present, in the
mining process of magnesium ore, which affected by the geological and construction conditions, the gas-
liquid breaking hammer has the problems of insufficient crushing impact force, low hammering frequency
and low power utilization. This paper optimizes the design of the structure and hydraulic system, analyzes
the relationship between the performance parameters of the hydraulic cylinder rise and the strike stage by
the dynamic model of the hydraulic system, and the parameters of the various operating conditions have
been simulated and analyzed by AMEsim on the gas-liquid breaking hammer. The results show that the
model of the gas-liquid breaking hammer can solve the curves of velocity, displacement, impact energy,
pressure of the hydraulic cylinder with time in the rise and strike stages, and the optimized hydraulic
system can effectively improve the crushing impact force and hammering frequency. When the oil supply
capacity and stroke length are unchanged, based on the single factor control variable method, it can be
concluded that the velocity and impact force of the gas-liquid break increase with the increase of the
initial pressure of the nitrogen chamber, and decrease with the increase of the initial volume; the
hammering frequency increases with the increase of the initial volume of the nitrogen chamber, and
decreases with the increase of the initial pressure.

Keywords: gas-liquid breaking hammer; hydraulic system; optimization design; mathematical model;

AMEsim simulation; single-factor control variable method o



