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ABSTRACT
Heating occurs during heat treatment of steels Chemical-thermal treatment
changes its hardness technological that occurs in the production process by increasing
elimination of defects, defects.
Keywords: Mechanical change, heating, mechanical diagram.

The cementation process is widely used in industry due to its high efficiency and
availability. After hardening, it can form a layer on the working surface of the part with
high hardness, and it provides bending resistance, erosion resistance, contact resistance
and wear fatigue strength. These properties are provided by a relatively soft and viscous
core, which gives the necessary structural strength to the processed products.

It is known that the hardness of steel mainly depends on the amount of carbon.
Low-carbon steels have good properties such as plastic deformation, cutting, welding.
The lower the carbon content in steel, the lower the hardness, for example, if the steel
has S<0.3%, the hardening efficiency is greatly reduced. Therefore, its surface is
saturated with carbon in order to make steel better. Such a process is called
cementation, and its environment is called carburizing. Cementation in solid, liquid,
gas media is widely used in current practice.

Carbon or alloy steels with a carbon content of 0.08-0.3% are usually cemented.
The carbon content of the cemented surface is around 0.8-1.0%, and the carbon content
decreases from the surface to the inner layer. Only after a series of mechanical
treatments are carried out on the tools are they cemented, then quenched and tempered
at low temperature, and then machined again.

Arap MamvHa BOCHUTAJApWHHUHT F03acHaa I[EMCHTAIMsJIANl Kepak OyiMaraH
x)oinapu Oyica, yiia sxoiaap ojoBOapAoll Joi €ku acoect Ousnan Ypad Kyhuumaau.

The characteristics of the cemented layer mainly depend on the temperature and
the time of exposure to this temperature. Figure 1-2 shows the effect of temperature
and time on cementation layer growth. After determining the method of cementation,
the temperature is also determined. However, it should be said that the cementation
temperature is determined by the temperature of the austenite structure, because carbon
dissolves a lot in austenite, so the efficiency of carbon enrichment is high at this
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temperature.

From the surface layer to the inner layer, the amount of carbon decreases, that is,
from the surface inward, the following structural layers are located:

(P+Ts) - (P + F) - the structure of the material itself[1].

More carbon in the surface layer increases the brittleness of the layer. Therefore,
the amount of carbon on the surface during cementation should not exceed 1.1-1.2%.
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Figure 1. The graph of the effect of temperature and time on the process of

diffusion enrichment of the steel surface with carbon: 1-1000 °C; 2-950 °C; 3-
900 °C; 4-850 °C; 5-800 °C.

Carbon enrichment of steels is also widely used in repair techniques. In this case,
extinguished special rods of pistachio coal or coal, as well as activating compounds are
added and together with coke, it forms a solid material. VaSO3 in the solid releases
and activates the carbon atom. SaSO3 prevents solid materials from sticking together.
The used concrete materials are sifted and the usable part is added to the new concrete
material.

Carbon enrichment of steel in a hard environment is usually carried out at 920-
950°C. The time of keeping steel at this temperature depends on the thickness of the
layer, for example, if the thickness of the layer is 0.7-0.9 mm, the time of keeping it at
high temperature is 6-8 hours. If the thickness of the layer is equal to 1.2-1.5 mm, the
holding time at temperature is 9-14 hours. If it is clear that austenite consists of natural
small grains, the tempering temperature can be slightly increased [2].
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Figure 2. The composition of SN4 and N2 is different from austenite.
1-0.92% °C; 2-0.5 % °C; 3-0.16 % °C.

Carbon enrichment of the surface using a gas (often SN4) has a number of
advantages over that in a solid medium. In this case, it is easy to ensure the required
thickness of the layer, the time of the process is short, and it is possible to mechanize
and automate it. In addition, no special equipment is used for cementation, thermal
processes can also be carried out using this furnace. In a liquid carburettor, the
performance of cementation can be increased by 3-5 times compared to that of a solid
medium carburettor. The electrolysis process in salt solutions is often used for this. If
the steel austenite has a natural fine-grained structure, it is cooled in air to 840-8600C
after cementation, then quenched in water or oil and subjected to low-temperature
tempering. In the second tempering, the steel is heated to 760-7800C. In this case, the
cemented layer is strengthened and its hardness increases. But the time of this
technological process increases, as a result, the cost of the product increases. The
thickness of the surface layer of carbon steels is 60-74 HRC as a result of welding, and
that of alloyed steels is equal to 58-61 HRC (the hardness of alloyed steels is slightly
less due to austenite). In all cases, low-temperature release (160-1800C) is given.

https://t.me/Erus_uz Multidisciplinary Scientific Journal November, 2023 1283



https://t.me/Erus_uz

Educational Research in Universal Sciences

ISSN: 2181-3515 VOLUME 2 | SPECIAL ISSUE 14 | 2023

REFERENCES:
1. Apsues C.C. (2022). UICIIOJIB3OBAHUA I'OJIOTPAMMBLI B ITEJIAT'OT'UKE.
DkoHomuKa U coruyM, (12-2 (103)), 703-706.
2. Apsue C.C. (2022). TOJIOTPAMMA N EE OCHOBAHUS. DxoHomuka u
couuywm, (12-2 (103)), 699-702.
3. Ap3ue Caiinymno Cob6uposuu. (2023). COBPEMEHHBIE [TPOBJIEMbI
METOJIMKN PA3BUTUA ITIPOCTPAHCTBEHHOI'O MBbIIUIEHMA T1IPU
MN3YUYEHNUU 'EOMETPUMU. Educational research in universal sciences, 1(7), 635—
640. https://doi.org/10.5281/zenodo.7522984
4. Ap3ues Caiinymno CobOuposuu. (2023). POJIb TEOMETPUM B PA3BUTUU
ITPOCTPAHCTBEHHOI'O MBIIUIEHUA OBYYAIOILIMXCSA. Educational
research in universal sciences, 1(7), 641-646. https://doi.org/10.5281/zenodo.7523006
5. Toshqo‘ziyeva, Z., & Muxtorov, S. (2022). KANALIZATSIYA TARMOQLARI
ELEMENTLARINING ISHONCHLILIGI KO‘RSATKICHLARINING SON
QIYMATLARINI ANIQLASH. Educational Research in Universal Sciences, 1(6),
609-616. Retrieved from http://erus.uz/index.php/er/article/view/830
6. Toshkoziyeva, Z., & Muxtorov, S. (2022). DESIGN ANALYSIS FOR THE
PRODUCTION OF PLATE HANDLES FOR CAR WINDSHIELDS. Journal of
Integrated  Education and  Research, 1(1), 164-172. Retrieved from
https://ojs.rmasav.com/index.php/ojs/article/view/34
7. Toshkoziyeva, Z., & Muxtorov, S. (2022). DESIGN ANALYSIS FOR THE
PRODUCTION OF PLATE HANDLES FOR CAR WINDSHIELDS. Journal of
Integrated  Education and  Research, 1(1), 164-172. Retrieved from
https://ojs.rmasav.com/index.php/ojs/article/view/34

https://t.me/Erus_uz Multidisciplinary Scientific Journal November, 2023 1284



https://t.me/Erus_uz
https://doi.org/10.5281/zenodo.7522984
https://doi.org/10.5281/zenodo.7523006
http://erus.uz/index.php/er/article/view/830
https://ojs.rmasav.com/index.php/ojs/article/view/34
https://ojs.rmasav.com/index.php/ojs/article/view/34

