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Study the Effects of Physical-Mechanical Properties of Mineral
Rocks on the Drilling Speed of Drilling Machines

Abstract

Drilling of mineral rocks is an important and fundamental process used in various
engineering fields. During mining extraction, drilling is utilized to create holes or cavities
(drill holes) for the placement of explosives, water drainage, ventilation, and other
purposes. The diversity of drilling machines and methods complicates the selection of the
appropriate drilling device for specific rocks. Therefore, this research investigates the
physical-mechanical properties of mineral rocks that significantly impact drilling speed,
which constitutes the primary objective of this study.

In this research, using a literature review method, the physical-mechanical properties
of mineral rocks that have a greater influence on drilling speed are examined. The results
of this study indicate that the physical-mechanical properties of mineral rocks play a
crucial and fundamental role in drilling speed. In hard and rocky materials, impact-rotary
drilling methods are challenging, whereas using rotary drilling is not suitable when
considering increased drill bit wear. The axial pressure on the drill stem is also influenced
by the physical-mechanical properties of the mineral rocks, and drilling speed increases
with higher axial pressure. However, this aspect is particularly significant in rocks with
high abrasive properties, based on the changes in the efficiency of drilling machines.
Therefore, in such cases, the axial pressure must be selected according to the degree of
hardness and abrasiveness of the mineral rocks to achieve maximum possible drilling
speed with minimal drill bit wear. Increasing the compressive strength of mineral rocks
also complicates drilling operations, and drilling speed is inversely proportional to the
compressive strength of the mineral rocks.

Keywords: Drilling, physical-mechanical properties of mineral rocks, drilling speed,
axial pressure, compressive strength.
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