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In present day, there is demand of high class materials having Machineability and Material
Removal process investment for many engineering applications. Cryogenic treatment has
been recognized by some as methods for broadening apparatus life of numerous cutting
device materials, therefore enhancing efficiency altogether. Anyway, genuine components
which ensure better apparatus execution are as yet questionable. This suggests the need of
further examinations keeping in mind the end goal to control the system all the more
altogether. Concentrates on cryogenically treated HSS instruments indicate microstructural
changes in material that can impact device lives.

Anyway, little research has been done on other cutting apparatus materials. The devices
were cryo-treated for 24 hours. The flank wear tests, sliding wear tests, tool life tests, tool
wear tests and hardness tests were directed. During the time spent discovering these
discoveries, it was appeared in this investigation that in flank wear tests cryogenically
treated device demonstrated an expansion in apparatus life. Anyway, in sliding wear test,
weight reduction if there should be an occurrence of cryogenically treated apparatuses was
observed to be all the more demonstrating the way that the instrument turns out to be more
fragile after cryogenic treatment because of change of held austenite to martensite and also
because of carbide refinement. Microstructural investigation and SEM examination were
done to help the outcomes acquired.

Copyright©2018 Avinash D. Bagul., Dharmendra Dubey and Sanjay Purkar. This is an open access article distributed under the Creative
Commons Attribution License, which permits unrestricted use, distribution, and reproduction in any medium, provided the original work is properly

cited.

INTRODUCTION

Metal cutting procedure frames the premise of the designing
business and is included either specifically or by implication in
the fabricate of almost every result of our advanced human
advancement. The cutting device is one of the imperative
components in understanding the maximum capacity out of
any metal cutting task. Throughout the years the requests of
monetary rivalry have persuaded a ton of research in the field
of metal slicing prompting the development of new instrument
materials of exceptional execution and immense potential for
an amazing increment in efficiency. Changes in work piece
materials, fabricating forms and even government controls
catalyze parallel advances in metal cutting tooling innovation.
Formative exercises in the territory of cutting instrument
materials are guided by the learning of the extraordinary states
of pressure and temperature created at the apparatus work
piece interface. Device wear happens by at least one complex
systems which incorporates grating wear, chipping at the
bleeding edge, warm breaking and so on.

*Corresponding author: Avinash D. Bagul
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Since the vast majority of these procedures are enormously
quickened by expanded temperatures, the clearer prerequisites
for device materials are upgrades in physical, mechanical and
substance properties at hoisted temperature. Device materials
have enhanced quickly amid the most recent sixty years and in
numerous occurrences, the advancement of new instrument
materials has required an adjustment in the plan pattern of
machine apparatuses to make full utilization of the possibilities
of hardware materials for high profitability. Advance from
carbon instrument steels, fast steels and cast compounds to
carbides and earthenware production has encouraged the use of
higher paces at each phase of improvement.
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Cryogenic treatment is a cheap one-time perpetual treatment
influencing the whole area or main part of the segment not at
all like coatings. The treatment is an extra procedure over
traditional warmth treatment in which the examples are chilled
off to recommended cryogenic temperature for quite a while
and after that warmed back to room temperature. It is trusted
that life of cutting apparatus get generously stretched out
because of cryogenic treatment. Be that as it may, specialists
have been incredulous about the procedure since it gives no
evident obvious change. In addition, component is likewise
erratic and look into articles are additionally not adequate to
help the treatment. So by and large cryogenic treatment is still
in the lethargic level. In the course of recent years there has
been an expansion in enthusiasm for the use of cryogenic
temperature to various materials. Some writing says that the
cryogenic treatment can enhance the life expectancy would
depend a considerable measure on the cutting conditions.
Thus, different research works are being done to consider the
impacts of this treatment on the execution of different cutting
apparatuses so it could be added to the general warmth
treatment cycle for the parts the creation division fabricate.
Anyway, to evaluate the execution of the cutting devices it is
extremely important to examine the impact of cutting
parameters (cutting pace, profundity of cut and feed) on the
device wear.

LITERATURE SURVEY

In recent decades, there has been an increase in interest in the
application of cryogenic treatment to different materials.
Research has shown that cryogenic treatment increases product
life, and in most cases, provides additional qualities to the
product, such as stress relieving. In the area of cutting tools,
extensive study has been done on tool steels, which include
high-speed steel (HSS) and medium carbon steels. It has been
reported that cryogenic treatment can double the service life of
HSS tools, and also increase hardness and toughness
simultaneously.

Sujit Raj and Rahul Davis worked on turning of hard
AISI4340 Steel having Multilayer coated Carbide Tool Insert
(Single Point). It was found that the specimen which has heat
treatment applied have better Cutting parameters as compared
to without heat treated specimen. Also, the result was
concluded that the combine effect of cutting parameter and
contributing factors on surface roughness of the tool insert.

Rahul Chopra, Er. Jasvir Singh Tiwana and Dr. Neelkanh
Grover studied cryogenic treatment on tool they found that
Tear and Wear Rate of tool increase with speed however after
treatment it lead to reduction in TWR. Also Material removal
rate increases with increasing speed. Surface Roughness is
improved with increasing speed by the help of Cryogenic
treatment. The Performance of cryogenically treated single
point cutting tool and metal forming tool were improved three
times to that of hardened and tempered tools. Also, the result
was concluded that Cryogenic Treatment can increase the
cutting force.

Lakhwinder Pal Singh and Jagtar Singh worked on CT
Treatment they conclude that The execution of HSS is very
great as a result of its structure, particularly 10% cobalt. After
cryogenic treatment, the execution of cryogenically treated
apparatus had been altogether improved. Less decrease in nose
range, bring down weight reduction, more uniform
dissemination of metal particles, refined microstructure of CT

HSS device and lower estimation of surface harshness of the
work piece machined with CT HSS instrument speak to the
positive extent of cryogenic treatment on device and kick the
bucket materials. The microstructure examination was done to
consider the microstructure changes in HSS UT and CT
instruments because of cryogenic treatment. The outcomes for
wear, i.e. nose span and weight reduction, fluctuate generally.
From the examination, it can be seen that the wear of UT HSS
device is more than that of CT HSS apparatus. The weight
reduction is likewise more in the event of UT HSS device
when contrasted with CT HSS device. Power devoured by the
machine utilizing UT HSS apparatus was likewise more than
that of CT HSS device. The surface unpleasantness of work
piece machined with UT HSS apparatus is more than that of
CT HSS instrument, which demonstrates that the surface
machined with CT HSS device is smoother when contrasted
with UT HSS device. It can likewise be seen from the
micrographs of both the instruments that the microstructure of
CT HSS device is more refined and uniform when contrasted
with UT HSS device.

T.V. Sreerama Reddy et al investigated that the flank wear of
the cryogenic treated inserts have lesser value as compared to
untreated inserts. Also, the cryogenic treated inserts have more
tool life with untreated inserts in all cases of specimen. The
cryogenic treatment also results in better machinability due to
increase in hot hardness of the tungsten carbide.

A. Y. L. Youg et al investigated that Cryogenic treatment no
doubt improves the resistance to chipping of tools and to a less
significant extent, improves flank wear resistance. However,
under certain conditions, such as prolonged exposure to high
temperatures during long continuous cutting operations,
cryogenically treated tools can lose their superior properties.
Cryogenically treated tools perform better than untreated tools
when performing continuous cuts for short periods of time, or
when performing repeated cuts with breaks in between, both in
terms of decreased tool wear, and increased resistance to
chipping. Cryogenically treated tools subjected to prolonged
periods of high temperature at the cutting edge lose their wear
resistance, suggesting that high temperatures alter the property
of the treated tool. Hence the state of cryogenically treated
materials is not a permanent state, but a metastable one.
Cryogenically treated tools performing repeated cuts with
breaks in between are able to cool down between cuts, thereby
recovering some property that allows them to retain their
superior wear resistance. This property also gives it superior
resistance to chipping, compared to untreated tools.

Simaranpreet Singh Gill et al found that the cryogenically
treated tungsten carbide embeds performed better amid wet
machining both in constant and intruded on machining mode.
Clearly, the utilization of coolant diminishes the tool- chip
interface temperature along these lines empowering the
tungsten carbide additions to hold predominant properties
incited by cryogenic treatment for generally longer traverse of
time. The cryogenically treated tungsten carbide embeds
utilized under wet slicing conditions remain to pick up
moderately more at higher cutting paces for both ceaseless and
also intruded on machining mode. Hence, by and large, coolant
is more powerful at higher cutting velocities. In totality,
cryogenically treated tungsten carbide embeds performed
better in interfered with machining mode as contrasted and
persistent machining mode in both dry and wet cutting
conditions. The degree of favorable position picked up was far
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and away superior at higher cutting rates. Cryogenically
treated tungsten carbide embeds perform all the more reliably
under intruded on machining mode as contrasted and
consistent machining mode.

A. V. Pradeep et al found that as the temperature and grinding
at the working zone is lessened, the instrument powers and
apparatus wear are additionally lower in CT device than NCT
device. This aides in diminishment of the power devoured to
complete the activity. Additionally, as a result of the better
grain structure in the CT apparatus, it decreases the surface
flaws and the remaining burdens created inside the work piece
material, expanding the Surface harshness and hardness
thought about that produced in NCT instrument. At long last it
can be presumed that the instrument life got improved
altogether utilizing CT device than NCT device for the above
specific task.

MATERIALS AND METHODOLOGY

Materials

Tool Inserts: Cutting instruments are regularly composed with
embeds or replaceable tips (tipped apparatuses). In these, the
front line comprises of a different bit of material, either brazed,
welded or braced on to the instrument body. Normal materials
for tips incorporate solidified carbide, polycrystalline precious
stone, and cubic boron nitride.
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Fig 2 Different Types and Shapes of Single Point Cutting tool inserts

Cryogenic Heat Treatment: A cryogenic treatment is the way
toward treating workpieces to cryogenic temperatures (i.e.
beneath —190 °C (=310 °F)) with a specific end goal to expel
remaining anxieties and enhance wear obstruction on steels.
The procedure has an extensive variety of utilizations from
mechanical tooling to the change of melodic flag transmission.
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Fig 3 Cryogenic Heat Treatment process chart

METHODOLOGY
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Fig 4 Process Flow Chart for Test Conduction
Expected Outcomes

e To study the effect of different cutting parameters on the
tool life of cryogenically treated tool (HSS and carbides)
and development of tool life equations employing design
of experiment (DOE) technique.

e To make a comparative study on the hardness and wear
resistance of cryogenically treated HSS samples and
carbide inserts with that of untreated tools.

CONCLUSIONS

This present work informed the literature on effect of
cryogenic treatment on tool life and tool wear. It draws
following concluding remarks:

e  The cryogenic treatment studied successfully.

e Tool inserts are inspected under the conditions of
temperatures.

e The cryogenic heat-treated inserts have more versatility in
compare to untreated inserts.

e Also, tool life of treated inserts has found more as
compare to untreated inserts, theoretically.

Referances

1. S. Raj and R. Davis, "A Comparative Analysis of the
Effects of Heat treatment and turning process
parameters on AISI4340 Steel," International Journal
of Application or Innovation in Engineering &
Management, vol. 3, no. 6, pp. 129-134, June 2014.

2. R. Chopra, J. S. Er. Tiwana and N. Dr. Grover, "TO
Study The Effect of Cryogenic Treatment on Single
Point Cutting Tool Materials For Fine Turning,"
International Journal of Recent Trends in Engineering
& Research, vol. 02, no. 04, pp. 231-240, April 2016.

3. L. P. Singh and J. Singh, "Effect of Cryogenic
Treatment on High-speed Steel Tools," Journal of
Engineering and Technology, vol. 01, no. 02, pp. 88-93,
Jul-Dec 2011.

4. S.T.V,S.T.,V.M. and V. R., "Machinability of C45
Steel with deep cryogenic treated tungsten carbide
cutting tool inserts," International Journal of Refractory
Metals & Hard Materials, no. 27, pp. 181-185, 2009.

5. A. Yong, K. Seah and M. Rahman, "Performance
evaluation of Cryogenically treated tungsten carbide
tools in turning," International Journal of Machine
Tools & Manufacturing, no. 46, pp. 2051-2056, Jan
2006.

6. S. S. Gill, R. Singh, H. Singh and J. Singh, "Wear
behaviour of cryogenically treated tungsten carbide

13428



International Journal of Current Advanced Research Vol 7, Issue 6(E), pp 13426-13429, June 2018

inserts under dry and wet turning conditions," 7. A. V. Pradeep, S. V. Satya Prasad, L. V. Suryam, Y.
International Journal of Machine Tools & Manufacture, Kesava Rao and D. Kesava, "Effect of Cryogenic
no. 49, pp. 256-260, 2009. Treatment on Tool Life of HSS Tool (S400) and

Surface Finish of the Material in Turning of SS304," in
IOP Conf. Series: Materials Science and Engineering,
201e.

How to cite this article:

Avinash D. Bagul ef al (2018) 'An Intellectual Review on Various Heat Treatments for Single Point Cutting Tool',
International Journal of Current Advanced Research, 07(6), pp. 13426-13429.
DOI: http://dx.doi.org/10.24327/ijcar.2018.13429.2396

sk sk ki sk

13429



