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Research on the dynamic law of automatic following of hydraulic support
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Abstract: Currently, research on the automatic following of hydraulic support in fully mechanized working
faces focuses on controlling the movement of hydraulic support based on external environmental variables. It
cannot maintain good results during long-term operation of the working face. Considering that changes of the
external environment will ultimately be reflected in the hydraulic system, it is proposed to predict the following
action time of hydraulic supports based on the pressure features of hydraulic system. Taking S1204 working face
of Shaanxi Coal Mining Group Shenmu Ningtiaota Mining Co., Ltd. as the engineering background, a hydraulic
system model for single support and a hydraulic system model for working face are established using AMESim
software. Through simulation analysis, the dynamic change laws of parameters such as pressure and stroke of the
pushing hydraulic cylinder during the simultaneous movement of advancing and sliding are obtained. It is found
that the inlet pressure of pushing hydraulic cylinder is linearly related to the pulling time during the automatic
following process of hydraulic support . It explains that the following action time can be predicted through the
inlet pressure. The hydraulic data acquisition system for the working face is developed and installed on the

experimental working face. The real-time pressure at the inlet of the pushing hydraulic cylinder during the
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working process of hydraulic support is obtained. The corresponding advancing time is calculated. It is found that

the two have a strong linear correlation, which is consistent with the simulation results. The linear fitting method

is used to obtain the relationship between the inlet pressure and the pulling time, achieving the prediction of

pulling time based on hydraulic system pressure. It improves the accuracy of automatic following and reduceg

reduceg the manual adjustment rate.

Key words: fully mechanized working face; hydraulic support; automatic following; liquid supply with

stable pressure; hydraulic system pressure; prediction of pulling time
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Fig. 6 Simulation results of hydraulic system model
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Fig. 7 The scatter diagram of test groups simulation results
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Table 4 Inlet fluid pressure and time when pulling support

e JEJ/MPa HFfil/s F5 JEA/MPa s
1 15.12 791 10 23.49 6.19
2 15.25 9.76 11 24.1 5.74
3 16.35 9.68 12 24.27 6.94
4 18.9 6.33 13 26.2 5.54
5 19.88 7.09 14 26.46 536
6 20.65 6.28 15 26.48 498
7 21.09 6.93 16 26.72 5.77
8 21.17 6.76 17 26.76 5.55
9 226 6.67 18 26.89 6.59
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