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Abstract 

In the mining industry there is the problem of the formation of oversize blocks rocks, which require 
secondary crushing. Using the combined method of electric crushing oversized to accelerate compared with 
the technologies using today, and automate this process. 

The main task in this method is a shift from the source industrial frequency power supply to the pulse of 
electrical energy. An important component is the switching time is necessary take into account the direction 
of the current flowing through the rocks. For these purposes the controller Arduino Uno, which allows to 
configure the switching power sources. 

Introduction 

In the mining industry there is the issue of the secondary crushing oversized rocks. Secondary crushing - the 
destruction of oversize rock mass in open pit and underground mining. At the blasting is not possible to 
achieve a uniform splitting of the rock, due to rock inhomogeneities formed oversized pieces. A particularly 
acute problem in underground mining. transportation of oversized rocks on the surface impossible.  

There are methods for crushing oversized. Conventionally are using mechanical or detonation of the 
explosive methods. But also to develop new methods of crushing, based on the principle of electrical 
breakdown in a solid. Combined splitting method is based on the impact on the rock power frequency 
current, upon reaching a certain value is made the supply of high-voltage pulse. Which creates 
electrodynamic effects inside the rock, leading to destruction. For this method, a device that allows for the 
achievement of the required parameters turn off the power frequency current, and apply a high voltage pulse. 

Methods 

In the combined method of crushing the Communist Party. Which, initiates the formation of a conductive 
channel due to the release of energy by Joule-Lenz. Then, formed on the conductive channel filled with a 
mass of molten rock, is supplied a high voltage pulse which generates electrodynamic effects on the rock, 
leading to its destruction [1]. 

By using this technology, the fundamental is the time when the high-voltage pulse is fed. When the flow of 
power frequency current, the current does not vary linearly. 

 

Figure 1. Graph of change of current according to time. 
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Table 1. Results of the combined method for various points 
Material samples Moment of switching of high voltage pulse 

Point 1 Point 2 Point 3 

The result of the combined effects 

Concrete 200 mm not destroyed 4 fragment not destroyed 

Granite 65 mm not destroyed 6 fragment 2 fragment 

Conclusion 

Using Arduino Uno controller to determine when to switch the power supply makes the most efficient to 
implement the combined method secondary crushing oversized rocks. That in turn reduces the time spent on 
a single crushing rock. And reduce energy consumption for crushing. The same controller Arduino Uno 
allows setting in a wide range, the entire system to a specific type of rock. 
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