International Journal of Research in Advanced Engineering and Technology

International Journal of Research in Advanced Engineering and Technology

ISSN: 2455-0876; Impact Factor: RJIF 5.44

Received: 01-04-2020; Accepted: 15-04-2020; Published: 30-04-2020

www.newengineeringjournal.in
Volume 6; Issue 2; 2020; Page No. 01-03

General characteristic of technological lubricating cooling liquids in metal cutting process

EO Umarov!, UT Mardonov?
1PhD Researcher, Department of Material science, faculty of mechanic, Tashkent State Technical University named Islam
Karimov, Almazar, Tashkent, Uzbekistan
2 Professor, Department of Mechanical Engineering, Machine Construction faculty, Tashkent State Technical University
named Islam Karimov, Almazar district, Tashkent, Uzbekistan

Abstract

In this article, the authors provide clear information about the importance and application of lubricating cooling liquids in
metal cutting process. They analyze the most cited papers and literature, moreover, use the data which has been taken from
their experiments. In addition, they give accurate data about beneficial sides about using lubricating cooling liuids in

machining process.
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Introduction

Technological lubricating cooling liquids (TLCL) are
systems with a complex composition of many components
[6.7.8 9,10, 121 The main purpose of them is to use machine
tools in the circulating systems for machining metal parts in
order to reduce wear of cutting tools, lubricate work areas,
remove heat from parts and tools, which as a result leads to
improved machine performance and increased quality and
accuracy of machined details. In addition to above-
mentioned functions in the course of machining of details of
lubricoolant provide also washing away of abrasive dust and
washing off of shaving, promote protection of the processed
details, operating parts and nodes of the equipment from
corrosion [ 7 1 and also participate in improvement of
sanitary and hygienic conditions in workplaces [% %4 8],
Technological lubricating cooling liquids, Technological

TLCL

cutting fluids, the production of which is carried out on an
industrial scale, are divided into two classes [?. on a water
and oil basis (Figure 1.1).

The manufacture of aqueous TLCL is carried out by mixing
the main phase from distilled water with concentrates of the
corresponding additives 12,

Water-based TLCL have the following advantages: higher
cooling ability, non-flammability, absence or low content of
substances harmful to the health of personnel, low cost of
the main components of the solution. Along with the
advantages listed above, aqueous TLCL also have a number
of characteristic disadvantages, which are determined by the
properties of the base: these are high volatility and more
mediocre lubricating properties, which limits their
applicability in severe and especially difficult machining
conditions [% 12,
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Fig 1: Classification of technological lubricating cooling liquids

TLCL on an oil basis arrive in a look, ready for application,
represent a basis from mineral or vegetable oils to which a
number of functional additives, such as anti-wear,
antifriction, anti-seize, the inhibitors of oxidation or

corrosion washing additives against foaming and so forth is
in most cases added. Presence of good lubricant properties
at this class of liquids defines the directions them
applicability — at heavy and especially heavy modes of
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machining, especially with big depths and low cutting
speeds. This class of TLCL as well as water, is not deprived
of a number of shortcomings: it is the high price of a basis,
low indicators on refrigerating capacity and also
inflammability & 3, Multi-purpose TLCL on an oil basis
can perform the TLCL functions at the same time and be
working fluid for hydraulic drives 1. With an increase in
consumption of TLCL and toughening of treatment regimes,
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increased requirements are imposed on lubricants, and the
specialization of fluids oriented to specific technological
operations is growing [,

The effectiveness of TLCL in technological aspects can be
determined by its functional features during machining
(Figure 1.2)

Lubricating, dispersing, cooling and washing
[2,5,12]
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Fig 2: Functional actions of TLCL

Lubricating properties of TLCL are determined by the
presence of shielding and antifriction properties that are
formed due to the appearance of secondary structures
(films) between the cutting tool and the surface of the work-
piece to prevent direct contact of the surfaces of the
processed material and the cutting tool 212,

The dispersing effect of TLCL is determined by the ability
to influence the facilitation of the technological process of
interaction between the cutting tool and the cutting surface
of the work-piece, which consists in facilitating the
deformation and destruction of metals with the formation of
new surfaces 2 81, The presence of surfactants that make up
the TLCL during the cutting process contributes to the
nucleation and development of micro-cracks in the treated
surface, which consists in the penetration of polar surfactant
molecules into micro-cracks and the formation of additional
prop pants at their edges, resulting in an increase in the
fragility of the material and its subsequent destruction.

The laws of heat transfer determine the cooling properties of
TLCL. When cutting, heat is removed from the heated
surfaces of the work-pieces and tools by the medium mainly
by convective heat transfer, the intensity of which is
estimated by the average heat transfer coefficient on the
surfaces streamlined by the jets of the cooling medium. The
value of the heat transfer coefficient depends on the state of
the surface, the cutting mode, the flow velocity and the
thermos-physical properties of the TLCL. At the same time,
the most important are indicators of the thermal
conductivity of the liquid, its flow rate, heat capacity and
density, as well as the viscosity and the difference between
the temperatures of the cooled surface and air in the
production room.

During mechanical processing of metals by cutting, the
cutting tool is exposed to the greatest thermal loads, while
the presence of a TLCL flow in the working area does not
eliminate the heating of the tool, but contributes to a
significant reduction in its heating area (61,

The washing properties of the TLCL are determined by
ensuring the continuous removal from the working zone of
cutting of the products of the technological process (chips)
and waste (wear), and in the case of grinding, by preventing
the buildup of waste on granules of abrasive material [©1,

Conclusion

According to given data above, it clear that utilizing
lubricating cooling liquids in machining process is very
effective and beneficial. Lubricating cooing liquids can help
to increase the accuracy, clearance and roughness of
machining surface and also improve the wear resistance of
cutting tool. There are many types of lubricoolats and it is
very useful to conduct new experiment on using lubricating
cooling liquids in metal cutting process. The authors has
conducted same useful experiments on using lubricating
cooling liquids in different condition and indications from
those experiments showed that cooling liquids have a great
effect of the accuracy of machining surfaces.
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