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Abstract: Are widely used in various industries due to their high mechanical
properties and strength. They mainly have high hardness, toughness and specific
heat resistance. The fields of application of martensitic steels are mainly in the
automotive industry, aviation, building materials, oil and gas industry, agricultural
machinery, and military equipment. They are mainly designed to withstand high
loads, resist damage and have a long service life. Martensitic steels are also used to
produce machining parts, cutting tools, pipes, shafts and other various mechanical
parts. Their production technology and composition are changed based on the
requirements of a specific industry.
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1.Introduction .

Martensitic steels occupy a unique place in the field of metallurgy and are
widely used in many industrial sectors due to their high mechanical properties,
hardness, strength and reliability. Martensitic steels are mainly produced by
thermal treatment, that is, by heating to high temperatures and then rapidly
cooling. As a result of this process, the structure of the steel changes, forming a
martensite phase, which increases the hardness of the material. Martensitic steels
are resistant to very high mechanical forces, stress and fatigue, and they have the
properties of taking on high loads, resisting damage and having a long service life.
The use of these steels is widespread in various industries, and is widely used in

such areas as automotive, aviation, construction, oil and gas industries, military

249




GLOBAL RESEARCH AND PRACTICE CONFERENCE
International online conference.

Date: 25" February-2025

Inflernational

ACADEMIC CONFERENCE

equipment and agricultural machinery. In the automotive industry, martensitic
steels are used in engine parts, brake systems and transmission components. In
aviation, the high strength of martensitic steels is required in the production of
major aircraft parts and engines. In the oil and gas industry, martensitic steels are
used as pipes, wells and other important mechanical parts, as they allow them to
operate reliably under high temperature and pressure conditions. The biggest
advantage of martensitic steels is that they provide high heat and corrosion
resistance, along with their unique mechanical properties. These steels are also
characterized by the flexibility of their production technology, since each industry
has the ability to change the composition and quality of the material according to
its requirements. Thus, martensitic steels have become strong, reliable and long-
lasting materials used in various industries. The above characteristics and
advantages help to understand the important role of martensitic steels in industrial
sectors. Their specific composition and production technology are developed based
on the requirements of each industry, which allows martensitic steels to be used in
various conditions.
2. Research and analysis

The technological properties of martensitic steels and their application in
industry are determined by numerous studies and analyzes. The main properties of
these steels are their hardness, strength and high mechanical properties. When
martensitic steels are heated to high temperatures and cooled rapidly, they change
their structure and form the martensite phase. As a result of this process, the
hardness and strength of the material increase significantly. Studies have shown
that martensitic steels are characterized not only by high mechanical strength, but
also by good corrosion resistance, which allows them to be used for a long time.
Martensitic steels have a wide range of applications. They are used in the
automotive industry, especially in engine parts and transmission components. The
high hardness and strength of the steel are important here. In the aviation industry,

martensitic steels are required for the production of aircraft parts, which require
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high reliability and lightweight structures. In the oil and gas industry, martensitic
steels are in high demand due to their corrosion resistance and high heat resistance
properties. These steels are used in the production of pipes, wells and other
mechanical parts. Martensitic steels are also widely used in agricultural machinery,
military equipment and construction. Studies have shown that martensitic steels,
depending on their composition, have high mechanical properties during the
production process and are adapted for each industry. The production technology
and composition of these steels are variable, and their properties also adapt as the
methods and materials used in the production processes change. To understand the
role and importance of martensitic steels in industry, it is necessary to analyze how
these materials are used in various fields and their advantages. Research and
analysis will also help to identify the future development of martensitic steels and
the potential for their application in new fields.
Martensitic steels are widely used in various industries due to their high

mechanical properties and strength.

Table-1
The table below shows the main areas of use of martensitic steels:
Industries Notes
Construction Carrying variable loads and creating robust structures.
industry
Automotive For lightweight and durable parts (e.g. brake discs,
industry gears).

Chemical industry |  Corrosion-resistant steels for processing in acids and

corrosive environments.

Aeronautical When lightweight, high tensile strength materials are
industry required.
Energy industry For turbines and other high temperature operating parts.

251




GLOBAL RESEARCH AND PRACTICE CONFERENCE
International online conference.

Date: 25" February-2025

Inflernational

ACADEMIC CONFERENCE

Construction Parts in vehicles and lifting mechanisms.
machinery

Tools and In the manufacture of mechanical tools and cutting
equipment tools.

Defense industry Production of weapons, knives, ammunition.

Construction Robust parts for concrete, road construction and other
machinery heavy machinery.

Martensitic steels are characterized by high strength, as well as high hardness

and wear resistance, which is why they are widely used in these industries.
3.Result and negotiation

and analysis of martensitic steels have shown that they are widely used in many
industries and are a very important material due to their high mechanical
properties, hardness, strength and corrosion resistance. Martensitic steels are steels
that have been heated to high temperatures and cooled rapidly, and as a result of
their structural changes, a martensite phase is formed. This phase increases the
hardness of the steel and makes it able to withstand high stresses and loads. Studies
have shown that the mechanical properties of martensitic steels ensure their use in
various industries, including automotive, aviation, oil and gas industries,
construction and agricultural machinery. The results show that in order to extend
the service life and quality of martensitic steels, it is necessary to constantly
improve their composition and production technology. Corrosion resistance and
high heat resistance of steels are considered the most important requirements,
especially in the oil and gas industry, as well as in aviation and automotive
engineering. Studies have also shown that the mechanical properties of steels,
namely their hardness and strength, are of great importance in technological
processes and their use in industry. Martensitic steels are used in automobiles,
aircraft, oil pipelines and construction materials, as they meet technological
requirements with their high load-bearing capacity and durability. During the

discussions, the analysis and results of martensitic steels showed the possibilities
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of improving materials based on industrial needs and extending their service life
using new technologies. In this regard, updating production technology and
combining it with new materials will help improve the hardness, strength and other
mechanical properties of steels. Also, the variable composition and production
processes of martensitic steels can be adapted to each industry sector, which will
make them more efficient and long-lasting. In addition, scientific research and
analysis related to martensitic steels have shown that although these materials have
high mechanical properties, their production processes are complex and require
long-term analysis. It is necessary to introduce new production technologies to
improve and adapt their quality. In the future, martensitic steels may have even
higher performance and become one of the most important materials used in

various industrial sectors.
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Figure 1. Microstructure of martensitic steels
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4. Conclusion

Are widely used in various industries due to their high mechanical
properties, strength and hardness. Research and analysis have shown that these
steels, when heated to high temperatures and cooled rapidly, change their structure
and form the martensite phase, which significantly increases the mechanical
properties of the material. One of their greatest advantages is the ability to
withstand high loads, resist damage and have a long service life. Martensitic steels
are widely used in industries such as automotive, aviation, construction, oil and gas
industries, military equipment and agricultural machinery. They are resistant to
high heat, corrosion and mechanical stress, which ensures their important role in
industry. Also, the flexibility of martensitic steel production technology allows
them to be adapted to various industries, which increases their efficiency. In the
future, martensitic steels may open up new opportunities through their combination
with more advanced technologies and new materials. These materials have high
mechanical properties and durability, and play an important role in the
development of the industry.

References

. Afonin, AV, & Polozov, AV (2015). Martensitic steels: properties and

applications . Metallurgy and Materials Technology, 18(2), 45-53.

. Rakhimov, MN, & Abdurakhmanov, MT (2018). Production process of

martensitic steels and their application in industry . Steel and Building Materials,
22(1), 23-30.

. Kudrin, NV, & Vorobiev, VA (2020). Martensitic steels with high mechanical

properties: methods for increasing hardness and strength . Metallurgy, 58(4), 112-
118.

. Ismailov, BK, & Karimov, MA (2017). Mechanical and thermal properties of steel

materials . Natural Sciences and Technologies, 25(3), 50-57.

. Choi, HS, & Lee, JK (2019). Martensitic steels and their role in the automotive

industry . International Journal of Automotive Engineering, 44(3), 99-107.

254




GLOBAL RESEARCH AND PRACTICE CONFERENCE
International online conference.

Date: 25" February-2025

6. Uzun, DM, & Khudoyberdiyev, A. (2021). Martensitic steels: analysis and

Inflernational

~

development prospects . Journal of Industrial Materials, 36(2), 77-82,

Singh, R., & Sharma, R. (2022). High-strength martensitic steels: properties,
processing, and applications in the aerospace industry . Materials Science and
Engineering, 49(2), 215-223.

Koraboyevna, AS (2025). APPLICATION OF 110G13L STEEL FOR
EXCAVATOR BUCKETS IN THE MINING INDUSTRY. Science, education,

innovation: modern tasks and prospects , 2 (2), 1-4.

255



