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ABOUT THE STUDY

A crucial aspect in coal mining is anchoring. The high rate of
occurrence of geological dangers in underground coal seams,
combined with a significant contingency, make this operation
extremely difficult. Roadway support activities account for more
than 60% of overall drilling time, according to figures.
Therefore, the enhancement of the dependability and work
efficiency of anchor support operations would directly enhance
the speed and efficiency of roadway excavation.

A stable and efficient electro-hydraulic power system is the
foundation and assurance for boosting mining equipment
operation efficiency. There are numerous electro-hydraulic
control systems available today, the most common of which are
valve control modes based on Intelligent PI control, intelligent
PID control, SMC, and pump control modes based on variable
speed driver technology. Machine-mounted rotary hydraulic roof
bolters are the most often utilized anchoring equipment [1]. To
optimize the PID parameters, the electro-hydraulic system in such
equipment frequently employs the Ziegler-Nichols algorithm.
Although this control method is simple and easy to implement,
parameter adjustment is more complicated, and the control
accuracy of hydraulic systems with low damping, strong
nonlinearity, and timewvarying parameters is not high. To
improve the stability of the hydraulic system under time-varying
parameters and large external load fluctuations, we designed a set
of adaptive robust force controllers and used the gradient descent
method to adjust the controller parameters. However, this
method has drawbacks such as poor low-speed stability, a limited
speed adjustment range, delayed reaction, and high oil quality
requirements. Wang suggested a roof bolter hydraulic system
control approach based on a variable-frequency pump-controlled
hydraulic drive system and PID parameter tuning using an
intelligent fusion optimization algorithm. This ensures that the
roof bolter operates at full power and performs well under
Hoang
investigated the effect of system parameter uncertainty and

reasonable parameter-matching working conditions.

external interference on system control and proposed a new
control strategy for the control of hybrid fluid power
equipment based on the fundamentals of the fast terminal sliding

mode, ensuring that the tracking error converges to the origin in
a limited time [2].

A number of clever algorithms were used to optimize and tune
the PID control parameters in the valve control system or pump-
control system of the anchoring equipment to increase the
control accuracy and stability of the equipment. Because the
pump-control hydraulic system is powered by a frequency-
conversion Permanent Magnet Synchronous Motor (PMSM), the
controller, PMSM, hydraulic pump, and other components
display multivariable and nonlinear strong coupling effects,
resulting in more complex system pulses [3].

Stepping-type anchoring equipment was designed in this effort.
The entire coupling mechanism of the converter-PMSM, pump-
controlled motor, and pump-controlled hydraulic cylinder was
investigated, and a mathematical model of the walking anchoring
equipment's drive control system was built. Furthermore, a
coordinated control technique for PMSM harmonic suppression
compensation was proposed to actively suppress the pulsation of
stepping-type anchoring equipment [4].

The stepping-type anchoring equipment was created to improve
the anchoring equipment's roadway flexibility. The equipment
consists mostly of a mechanical system and a power system.
Subsystems of the mechanical system include an advance support
system, an anchor net-laying system, a walking system, and a roof
bolter system. The walking system walks forward using hydraulic
cylinders and is utilized for movable movement of anchoring
equipment; the anchor netlaying system completes netlaying
work before anchoring the fully mechanized excavation face [5].

CONCLUSION

The power system is made up of a hydraulic system as well as an
electric and control system. A quantitative hydraulic pump, an
electromagnetic reversing valve, a supporting column hydraulic
cylinder, a quantitative motor and pushing cylinder, and other
components comprise the hydraulic system. A PMSM, a
controller, and its controller compose the electric and control
system. The stepping-type anchoring equipment operates
as follows: after reaching the designated working position, the
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hydraulic cylinder of the walking system is supported on the
ground; meanwhile, the hydraulic cylinder of the advance
support system is supported on the ground, and the anchor net-
laying system is extended to spread the anchor net to the
roadway's roof and sidewalls. Finally, the anchoring system
adjusts the bolter drill's posture so that it can execute anchoring
operations in a variety of positions.

REFERENCES

1. Kim SW, Seo DI, Ma X, Ceder G, Kang K. Electrode materials for
rechargeable sodium-ion batteries: Potential alternatives to current

Lithium-Ion Batteries. Adv Energy Mater. 2012;2:710-721.

Adv Automob Eng, Vol.11 Iss.6 No:1000207

OPEN 8 ACCESS Freely available online

Palomares V, Serras P, Villaluenga I, Huesa KB, Cerretero-
Gonzalez ], Rojo T. Na-ion Batteries, Recent advances and present
challenges to become low cost energy storage systems. Energy Environ
Sci. 2012;5:5884-5901.

Kam KC, Doeff MM. Electrode materials for Lithium Ion
batteries. Materials Matters. 2012;7:56-60.

Conry TE, Mehta A, Cabana ], Doeff MM. XAFS Investigation of
LiNi0.45Mn0.45C00.1-yAlyO2  Positive Electrode Materials. ]
Electrochem Soc. 159:A1562-A1571.

Reed ], Ceder G. Role of Electronic structure in the susceptibility of
metastable Transition-Metal Oxide Structures to

Transformation. Chem Rev 2004;104:4513-4534.


https://onlinelibrary.wiley.com/doi/abs/10.1002/aenm.201200026
https://onlinelibrary.wiley.com/doi/abs/10.1002/aenm.201200026
https://onlinelibrary.wiley.com/doi/abs/10.1002/aenm.201200026
https://pubs.rsc.org/en/content/articlelanding/2021/xx/c2ee02781j/unauth
https://pubs.rsc.org/en/content/articlelanding/2021/xx/c2ee02781j/unauth
https://www.sigmaaldrich.com/IN/en/technical-documents/technical-article/materials-science-and-engineering/batteries-supercapacitors-and-fuel-cells/electrode-materials-for-lithium-ion-batteries
https://www.sigmaaldrich.com/IN/en/technical-documents/technical-article/materials-science-and-engineering/batteries-supercapacitors-and-fuel-cells/electrode-materials-for-lithium-ion-batteries
https://iopscience.iop.org/article/10.1149/2.048209jes/meta
https://iopscience.iop.org/article/10.1149/2.048209jes/meta
https://pubs.acs.org/doi/full/10.1021/cr020733x
https://pubs.acs.org/doi/full/10.1021/cr020733x
https://pubs.acs.org/doi/full/10.1021/cr020733x

	Contents
	Examination on the Power System Control Method of Stepping-Type Anchoring Equipment
	ABOUT THE STUDY
	CONCLUSION
	REFERENCES




