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Annotation. This research article is devoted to the discussion the effective 

methods and techniques of increasing the drilling speed of drilling machines in 

quarry conditions. An increase in the mechanical drilling speed - and torque 

indicates the transition of the rock-breaking tool into softer rocks. Under these 

geological and technical conditions, the axial load on the rock cutting tool should 

be reduced. 
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Introduction. 

First of all, the drilling rig is the main machine for performing the drilling design. 

Performs ancillary work such as lifting drills and drilling tools and housings, 

removing cores, and removing drill bits into the drilling rig to drill drilling tools 

and bits deeper into the seam. The main function of the pump is to clean the 

bottom of the hole, cool the drill bit and deliver the washer to the hole to remove 

the drilling rig.  

The value of mechanical speed for specific drilling conditions will be maximum 

only in the case of a certain combination of rotational speed, axial load and flow 

rate of the drilling fluid. The mechanical speed of drilling also depends on the 

hardness, elasticity, plasticity and other properties of rocks. 

With surface destruction of rocks, an increase in the mechanical speed of drilling 

occurs in proportion to an increase in the frequency of rotation of the bit. The 
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rotation frequency increases the efficiency of rock destruction, however, with its 

increase, the duration of contact of the bit teeth with the rock decreases. To prevent 

a possible decrease in the efficiency of rock destruction, with an increase in the 

rotational speed, it is necessary to increase the axial load. 

Main body. 

A positive effect on the process of destruction of the rock is exerted by the flow of 

drilling fluid coming out of the jet nozzles of the bit. In this case, the following 

conditions must be met: 

— The fluid flow should exert pressure "P" on the bottom; 

— The velocity of the jet relative to the bottomhole “V” must be less than the 

value depending on the fluid flow “P” and the strength of the rock “P”. 

Relationship between fluid flow and rock strength at V = 0.5 m/s: 

P > K * P; 

K - Experimental coefficient \u003d 0.25 - 0.35. 

In the case of the correct choice of drilling modes, volumetric destruction of the 

rock is ensured. However, due to various technical and technological difficulties, 

as well as due to ignorance of the abrasive, strength, plastic and elastic properties 

of rocks, the choice of optimal drilling modes is a very problematic task. One of 

the solutions to this problem is the use of generalized indicators that characterize 

the properties of rocks. 

One of these indicators is drill ability. Drill ability is the mechanical rate of 

penetration, or deepening of a well in 1 hour. Drill ability tends to decrease 

exponentially over time due to the wear of the rock cutting tool. 

Discussion and results. 

An increase in the mechanical drilling speed by 20%, a 2–9 times increase in the 

depth per bit, and a 12% increase in core recovery is due to a decrease in tool 

vibration due to lubrication. 
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The increase in the mechanical drilling speed while maintaining the operating time 

of the bit is explained by loading the bit with an additional axial load due to the 

reduction of its dynamic component. 

An increase in the mechanical drilling speed in the transition zones of the AHRP, 

due to a decrease or even a change in the sign of the differential pressure, leads to a 

noticeable increase in the content of cuttings carried by the flushing solution to the 

surface and separated from its flow on vibrating screens. With a decrease in the 

pressure drop at the bottom hole, as is known, the conditions for cleaning the 

bottom hole zone from cuttings particles are improved. This facilitates the 

separation of drilled particles from the rock mass and significantly reduces the 

possibility of their secondary grinding. As a result of the increase in the amount of 

cuttings on the vibrating screen, an increase in the size of drilled clay particles is 

observed. 

An increase in the ROP may also be due to changes in the lithology of the rocks 

being penetrated. In cases where uncertainty arises, it is necessary to carefully 

analyze the situation with the involvement of other sources of information for 

control. In these cases, more reliable results are obtained by using methods for 

detecting pressure imbalance at the bottom of the well. 

An increase in the mechanical drilling speed in the transition zones of the AHRP, 

due to a decrease or even a change in the sign of the differential pressure, naturally 

leads to a noticeable increase in the amount of cuttings carried by the flushing 

solution to the surface and separated from its flow on vibrating screens. As the 

value of the pressure drop at the bottom hole decreases, as is known, the conditions 

for cleaning the buttonhole zone from cuttings particles improve. This facilitates 

the separation of drilled particles from the rock mass, and the possibility of their 

secondary grinding is significantly reduced. Along with an increase in the amount 

of cuttings on the vibrating screen, an increase in the size of drilled clay particles is 

also observed. 
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The increase in the mechanical speed of drilling wells also depends on the quality 

of the drilling fluid used. Here are some results of the study of the effect of oil 

additives to slurry on the ROP of wells.  

Increasing the mechanical drilling speed of a machine tool by a factor of two 

increases labor productivity by only 1 2 - 1 3 , and mechanization of auxiliary 

operations, allowing the maintenance of at least two machines (two spindles), will 

lead to an increase in labor productivity by about two times. 

The introduction of a percussion-rotary method of drilling wells with hydraulic 

hammers and pneumatic hammers and the introduction of optimal modes 

contributes to an increase in the mechanical speed of drilling. Unfortunately, the 

speed of auxiliary operations, and first of all tripping, increases much more slowly. 

And this leads to the fact that with an increase in mechanical speed, the percentage 

of pure drilling time decreases. There are prerequisites that in the near future the 

mechanical speed will reach 6 m / h, which will lead to an even greater reduction 

in clean drilling time. The increase in the depth of exploration wells contributes to 

a decrease in the time of pure drilling. It is known that the time spent on tripping 

operations increases exponentially with increasing depth. With an increase in the 

mechanical speed of drilling, the difference in performance when using candles 6 

and 18 m increases.  

The latter is achieved by increasing the mechanical drilling speed by 10 - 12 times; 

increasing bit life (increasing penetration per trip and reducing bit consumption by 

10 times or more); no costs associated with the preparation and delivery of 

flushing fluid, etc. 

An increase in thrust leads to an increase in ROP in almost direct proportion. As it 

was found, the value of the axial force is determined mainly by the temporary 

resistance of the rock to crushing. 

In the area of insufficient bottom hole cleaning, the rate of increase in the 

mechanical speed of drilling also decreases in proportion to the specific load - the 

curves BC, BC form an obtuse angle with the abscissa axis. The same is observed 
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in the area of maximum deepening and in the area of unsatisfactory buttonhole 

cleaning. 

Conclusion. 

In mining and exploration workings of a limited cross-sectional area, it is advisable 

to perform the main production processes of the tunneling cycle sequentially. 

Under these conditions, it is difficult to achieve a reduction in the bottomhole area 

per one drilling machine to 1 m2, since this is associated with an increase in the 

number of drifters in the bottomhole, which is not always profitable and expedient. 

That is why it is believed that when mining exploration workings of small sections, 

the face area per one drilling machine should be 1.8–2.8 m2. 

The main reserves for increasing the productivity of drilling holes are the 

following areas: 

- use of advanced drilling equipment and tools; 

- reduction in diameter and increase in the depth of holes; 

- ensuring optimal pressure of compressed air; 

- proper organization of the process of marking and drilling holes, the use of 

automated control systems for marking and drilling holes; 

- rational organization of the process of manufacturing and sharpening of drilling 

tools. 
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