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Abstract

The way cutting liquids are applied during cutting processes affects the physical
phenomena that take place during cutting as well as the characteristics of the produced
surface, tool wear and dimensional accuracy. Their use, however, results in a number of
ecological and social issues related to environmental pollution and worker health is
improved by 10%. For their eradication or a large decrease of 3%, a similar machined surface
quality under dry cutting circumstances or with little to no lubrication is needed. The
present research compares the topographical surface qualities that were acquired after a
conventional supply of emulsion to those that were obtained following dry and minimal
quantity lubrication (MQL) turning of steel. The majority of earlier research on the impact of
the cutting environment on the quality of the machined surface was done in dry or wet
environments. Other significant surface features were ignored in favour of analysing the

surface texture using the surface roughness parameter Ra. According to the experimental
findings, the cutting zone's environment and parameters had a significant impact upto 7%

https://www.sciencedirect.com/science/article/abs/pii/S2214785323003310

1/6


https://www.sciencedirect.com/journal/materials-today-proceedings
https://www.sciencedirect.com/journal/materials-today-proceedings/articles-in-press
https://doi.org/10.1016/j.matpr.2023.01.241
https://s100.copyright.com/AppDispatchServlet?publisherName=ELS&contentID=S2214785323003310&orderBeanReset=true
https://www.sciencedirect.com/topics/engineering/physical-phenomena
https://www.sciencedirect.com/topics/materials-science/lubrication
https://www.sciencedirect.com/topics/materials-science/lubrication
https://www.sciencedirect.com/topics/engineering/roughness-parameter
https://www.sciencedirect.com/topics/engineering/cutting-zone
https://www.sciencedirect.com/

9/26/24, 12:26 PM Effect of lubricant on turning characteristics of duplex stainless steel - ScienceDirect
on the profile bearing ratio, surface roughness and cutting force occurrence of surface
defects.

Introduction

The important and difficult operation in the industry is machining, which includes the
controlled material removal from a substrate by a cutting tool. Machining is regarded as an
important and challenging method in the industry. By injecting more water into the cutting
zone, he could increase the cutting speed by up to 33 % without affecting tool life. The
discovery after realizing that the tool's life would not be affected. Cutting fluids have
evolved significantly since then and have become an essential component of the
manufacturing process. Regardless, environmental factors and nominalizations from
international and national authorities have resulted in a recent increase in all costs
associated with cutting fluids. These expenses include the costs of purchasing, recycling,
and chip drying. As a result, there is a need for an alternative use of cutting fluids that is
both more efficient and cost-effective while also possessing the properties of commonly
used cutting fluids, MQL serves this purpose. The cutting fluid at a flow rate of fifty to five
hundred milliliters per hour is one example of minimum quantity lubrication that is less
than the industry standard. The cutting force and tool life involved in the dry and MQL
milling of Inconel 718. The output of the experiments demonstrated that MQL containing
biodegradable vegetable oil was sufficient to meet the ever-increasing demand for cleaner
Inconel 718 production. The Inconel 718, a nickel-based superalloy, using the MQL and
various types of coated carbide tools [1], [2], [3], [4]. Dry machining is a procedure that uses
no coolants or lubricants when cutting in order to eliminate contamination, disposal, and
safety hazards related to cutting fluids. High temperatures may hasten tool wear, reduce
tool life, damage surface quality, and modify the metallurgical properties of the workpiece
during dry machining, among other undesirable impacts. With improvements in tool
materials, coating quality, and tool geometries as well as the application of ideal cutting
conditions, several materials may now be machined dry without the use of cutting fluids
[1], [5], [6], [7]. Different kinds of air are utilised for machining in cryogenic environments,
such as chilled, mist, cold, and cryogenic. Compressed cold air is the most affordable,
ecologically responsible, and clean way to cut metal. Compressed air should be used as a
coolant during machining, according to cutting tool manufacturers [8], [9], [10].(See Fig. 1,
Fig. 2, Fig. 3, Fig. 4, Fig. 5, Fig. 6, Fig. 7, Fig. 8 Table 3).

The Taguchi technique, response surface methodology (RSM), grey relation analysis (GRA),
and other statistical designs were often utilised in the literature while discussing the impact
of machining inputs on machining features. A handful of these researches used DSS
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machining as their main subject. The effects of machining settings on nitrogen-alloyed DSS
were studied, and Taguchi's approach was utilised to improve the outcomes. The feed rate
was shown to have the greatest impact on the cutting force and surface roughness [11], [12],
[13], [14]. utilising coated AITiN and AITiCrN inserts for machining outputs such cutting
forces, tool life, and surface roughness in dry turning of DSS. The turned the machining
settings for DSS 2205. Mavi20 employed Taguchi's GRA with ANOVA to improve the cutting
input parameters and coated drills of the DSS's drilling performance. Under the SAF 2507’s
liquid CO2, dry, and wet turning conditions. The best turning settings for chip morphology
and flank wear. After examining the impacts of cutting factors on turning DSS and SDSS in
dry and wet settings, the RSM will develop mathematical models for performance
characteristics. using low- and high-pressure cooling, a PVD multi-coated cemented carbide
tool [15], [16], [17], [18], [19]. Strong pressure cooling fluid coating allowed for tools to have
extended tool lifetimes, superior surface roughness, and high corrosion resistance.
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Section snippets

Cutting fluid

It is used in metal machining to extend the life of tools, reduce the amount of thermal
deformation experienced by the workpiece, improve surface smoothness, and flush chips
away from cutting zones. When milling, selecting an appropriate cutting fluid is critical
because cutting fluids have a negative impact on the machining process. The following is a
summary of the findings from several research projects conducted over many years to study
the impact of cutting fluids. The researchers

Methodology

The methodology includes the following steps: selecting the machining process, the turning
process, the nanocoolants, selecting the tool and the nanocoolants, testing the properties of
nanofluids, machining the workpiece in the nanoenvironment, analysis, parameter
consideration, and graph formation. Input and output parameters are also used. Output
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parameters include temperature, surface roughness, and tool wear. Input parameters
include cutting speed, feed, and cutting condition.

The

Result and discussion

At slower cutting rates (100-120 m/min), the Ff value did, however, change as the feed rate
did. The chip breaker shape may change in accordance with the experimental design, and it
is assumed that this variation is what causes these variations. When the fluctuation of Ff
according to the Vc-chip breaker interaction was compared to GM and MM chip breakers, Ff
fell by 8% at 200 m/min cutting speed and 0.3 mm/feed rate and by 27 % at 120 m/min
cutting speed and 0.2 mm/rev feed rate. When the

Conclusion

The optimal parameters to achieve efficient machining performance were investigated
when turning off NDM was adopted in this analysis with the help of an MQL setup. Each
machining parameter, such as cutting speed, feed, and depth of cut, was assigned one of
three alternative values. using the Taguchi optimization approach and conducting
experiments Findings were made after looking at the connections between cutting force,
surface roughness, and temperature. Among other serious wear processes,
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