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In the present investigation, the 304 austenitic stainless steel has
been strained up to 0% and 15% reduction in thickness, and
analysis has been done with the help of X-ray diffraction (XRD) and
microstructure. In 304 austenitic stainless steel (ASS) the
microstructure through optical as well as scanning electron
microscope 9SEM) has been studied at various thermal aging
temperatures with and without strained at 0% and 15%. X-Ray
diffraction results show that as stacking fault energy is greater with
an increase in straining from 0% to 15%, 304 ASS seems to be
deformed more quickly, resulting in a fast conversion to strain
induced martensite from austenite. The XRD data also show that a
higher percentage of martensite was produced. Microstructure
results indicated that due to straining and high temperature heat
treatment of 950°C-1000°C, small refined grains of new austenite
formed which became the main reason for high strength and
ductility. However other side shows that at a common temperature
of 850°C-900°C, according to a microstructural study, the

martensitic areas are an ideal source for increasing sensitization.
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Highlights

» This work focuses on a detailed experimental study of amine-treated
graphene quantum dots (AGQD) based polyalkylene glycol (PAG)

lubricant oil in a vapor compression refrigeration (VCR) system.

 (Critical thermophysical properties of AGQD-PAG based
nanosuspension are studied such as thermal conductivity, specific

heat, density and viscosity using both mathematical models and
experimental investigations.

» This AGQD-PAG based nanosuspension is further utilized in VCR cycl

to analyze the effect on the coefficient of performance (COP), power
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consumption, mass flow rate, compressor discharge pressure, vapor

quality, evaporator pressure, pressure drop and pull-down time.

» The study has established that AGQD-PAG based nanosuspension
improves all the above mentioned refrigeration properties.

Abstract

In this work, the performance parameters of the vapor compression refrigeration system are

investigated using novel amine treated graphene quantum dots-(AGQD) based
nanosuspension. The experimentation is carried out in two phases. In the first phase, the
synthesis of AGQD based nanosuspension along with the evaluation of thermophysical

properties such as thermal conductivity, specific heat, density and viscosity is carried out.

The AGQD nanosuspension is synthesized by mixing it in polyalkylene glycol (PAG)
refrigeration oil with a concentration of 100ppm, 200ppm, and 500ppm. The experimental
result showed that the use of AGQD nanoparticles significantly enhances the thermal
conductivity of the PAG lubricant oil with corresponding decrease in specific heat along
with minimal enhancement in density and viscosity. The results are also validated with the
corresponding mathematical models. In the second phase of the experimentation, the

performance parameters of vapor compression refrigeration system are investigated by
incorporating synthesized nanosuspension. The experiment is carried out using varying
masses of 160g, 180¢g, and 200g of R134a refrigerant. Each mass of refrigerant is
investigated with all three different AGQD-PAG based nanosuspension in the refrigeration
system. The performance parameters such as COP, power consumption, mass flow rate,

compressor discharge pressure, vapor quality, evaporator pressure, pressure drop and pull

down time of vapor compression refrigeration system are experimentally investigated and
validated with mathematical models. The highest COP of 2.76 along with 27.36% of lower
power consumption is noted by using 200¢g of R134 refrigerant with 500ppm of AGQD-PAG

based nanosuspension.

Introduction

The use of nanomaterial to improve the thermal system has been studied by researchers for
the last two decades. The overall objective to incorporate any nanomaterial in the system is
to obtain sustainable efficiency of the system. Among all the thermal system sectors, the
refrigeration sector consumes much electrical energy. As per the current report of IIR, the
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refrigeration sector consumed 17% of worldwide electricity[1]. The report also estimated
that nearly 3 billion different units of refrigeration system are in use and the global sales of
these units are about 300 million USD. At the current rate of consumption, it is estimated
that by 2050 almost 5 billion units will be in operation[1]. Such high consumption of
different refrigeration systems have caused a significant impact on the environment.
According to the IIR report of 2017, almost 7.8% of the total greenhouse gas emission is due
to power requirements of the refrigeration sector[1].

To reduce the impact of such huge consumption, researchers have modified the
refrigeration system from time to time. Developments such as the use of dual evaporator
techniques|2], cascade refrigeration [3], use of microchannel heat exchanger [4], use of
magnetic field [5] and the use of nanofluid [6] have already been experimented. Among all
the developments, the use of nanomaterial is found to enhance the efficiency of the
different types of the refrigeration system. The nanomaterial is utilized in different
refrigeration systems such as vapor compression refrigeration [7], [8], vapor absorption
refrigeration[9], ejector refrigeration [10], solar-powered refrigeration [11], cascade
refrigeration [12] etc., and have shown better COP enhancement compared to the
conventional system. Among all such types of refrigeration system, vapor compression
refrigeration system is largely utilized worldwide. This being the reason why most of the
nanomaterials have been tested in vapor compression refrigeration systems.

In a vapor compression refrigeration system, the nanomaterial has been incorporated by
converting it into nanosuspension. In most cases, the base fluid utilized for the
nanosuspension is the compressor lubricant oil of the refrigeration system. The convective
heat transfer gain in lubricant oil by the use of nanomaterial improves the heat extraction
rate of an evaporator, which tends to increase the overall COP of the system [13], [14]. As a
result, many nanomaterials have been utilized in order to enhance the efficiency of a
refrigeration system. The nanomaterial such as Al,03 [15], [16], CuO [17], [18], ZnO [19],TiO,
[20], [21], SiO5 [22], [14], gold [23], diamond [24], CNT [25], graphene [26] have already
been tested for vapor compression refrigeration system, which have improved the efficiency
of the refrigeration system. The only limitation of these nanoparticles is that they are
dispersed in the colloidal form. Since it is not bonded with base fluid, it is prone to
agglomerate within the base fluid. If such lubricant oil can disperse or mix with better
nanomaterial which is more stable compared to the mentioned nanomaterials, significant
enhancement in COP of the refrigeration system can be achieved. Over the last decade,
graphene quantum dots (GQD) based nanosuspensions are being utilized to improve the
stability of conventional heat transfer fluid. The graphene quantum dots are zero-
dimensional mono or plural layer of graphene smaller than 100nm. The researchers are
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experimenting with quantum dots-based nanofluids to enhance the heat transfer rate of
conventional fluids and systems.

Amiri et al. [27] utilized the functionalized graphene quantum dots (FGQD) dispersed with
the transformer oil to improve the thermal conductivity and heat transfer rate. The amine-
treated graphene quantum dots (AGQD) was synthesized using covalent functionalization.
The average diameter of dots was 1-17nm. The nanosuspension formed with transformer
oil and FGQD was found to provide enhanced thermal conductivity and no significant
enhancement in viscosity. The experimentation shows more colloidal superiority and
stability in the resulting oil compared to the conventional lubrication oil. Amiri et al. [28]
also investigated the rheological and thermophysical properties of water-based GQD. The
experimentation results showed that even with a low concentration of GQD, the thermal
conductivity of water was increased. Also, there is no significant enhancement in viscosity
which provided it with more colloidal stability. Such novel techniques demonstrated that
GQD is more stable in the colloidal form in oil or water compared to traditional metal oxide
nanomaterials. Amiri et al.[29] further utilized AGQD to enhance thermal conductivity of
two-phased thermosyphons.

In another study, Ettefaghi et al. [30] synthesized the biocompatible GQD based heat
transfer nanofluids for radiator coolant using hydrothermal method. The nanofluids were
synthesized in four different concentrations of 100ppm, 200ppm, 500ppm, and 1000ppm.
The heat transfer properties such as thermal conductivity and convective heat transfer
coefficient were investigated. Both properties showed significant improvement even at a
very low concentration of GQD.

Elaheh et al. [31] investigated the transport properties of dispersed GQD in glycerol and
distilled water-based nanofluids. Transport properties such as thermal conductivity,
rheological properties, and electrical conductivity were analyzed. The GQD was synthesized
in different mass fractions using glycerol and distilled water. The experimental results
showed significant improvement in thermal conductivity and electrical conductivity with
only a 2% weight fraction of GQD. Further a reduction in the viscosity by 49% in glycerol was
observed while achieving a gain in thermal conductivity. This makes GQD more stable
compared to conventional nanomaterials.

Sedaghat et al. [32] experimentally investigated the thermophysical properties of water,
ethylene glycol, and water-ethylene glycol solution by dispersing GQD in it. The
experimental investigation showed that using 0.5wt% of GQD enhanced the thermal
conductivity of water, ethylene glycol, and water-ethylene glycol solution by nearly 53%,
18%, and 21% respectively. Likewise in similar literatures, many researchers have
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demonstrated that the utilization of GQD enhances the thermophysical and rheological
properties of conventional fluids [33], [34], [35], [36], [37], [38].

As the utilization of one-dimensional nanomaterial or metal oxide-based nanomaterial is
found to have lower stability with the conventional fluid, hence the choice of the utilization
of GQD is the answer to enhance the colloidal stability. To the authors‘ knowledge, the
utilization of these GQD in refrigeration lubricant oil is not reported. Moreover, there is no
published literature showing the utilization of functionalized amine graphene quantum
dots to improve the efficiency of the vapor compression refrigeration system. In the current
research, the covalently functionalized amine-treated graphene quantum dots-based
nanosuspension lubricant is used for the first time in the vapor compression refrigeration
system. Using AGQD in the VCR system, this research focuses on the improvement in the
thermophysical properties of refrigeration lubricant oil. Further, an investigation on the
performance parameters of the VCR system such as COP, power consumption, mass flow
rate, compressor discharge pressure, vapor quality, evaporator pressure, pressure drop and
pull-down time is also carried out.

Access through your organization

Check access to the full text by signing in through your organization.

Section snippets

Synthesis of PAG - AGQD nanosuspension

Several literatures show the synthesis of graphene quantum dots by different methods. The
most commonly used are chemical vapor deposition [39], [40], graphene oxide reduction
[41], [42], silicon carbide epitaxial growth [43], [44], micromechanical stripping [45], [46],
etc. In the current research work, amine treated graphene quantum dots is synthesized in
two phase. In the first phase GQD is synthesized using nitric acid method and further
treated with ammonia solution to form amine treated ...

Experimental system

The vapor compression refrigeration experimental system is designed according to Indian
standard of IS 1476 energy efficiency bureau[47]. The system is calibrated through Datacone
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Technologies to reduce any type of error in the experimentation. The system is able to work
within the maximum evaporator temperature limit of -5 °C to the maximum condenser
temperature limit of 60°C (Fig. 6 and Fig. 7). The controlled conditioned environment is
provided for the experimentation using split air ...

Experimental procedure and investigation

The experiments with different concentrations of PAG-AGQD were carried out in two
phases. In the first phase of the experimentation, the thermophysical properties of the PAG-
AGQD were determined. Thermal conductivity, specific heat, density and viscosity were
investigated to determine the thermophysical properties of AGQD-PAG based
nanosuspension. The details of the instruments used to evaluate thermophysical properties
are stated in Table 2. In the second phase of the experimentation, the ...

Thermal conductivity and specific heat of AGQD - PAG-based
nanosuspension

The thermal conductivity of synthesized AGQD - PAG based nanosuspension has shown
better enhancement as compared to the conventional PAG lubrication oil. The pattern of
gain in thermal conductivity is obtained by the Hamilton model as well as with physical
experimentation. The results from the Hamilton model and experimentation show the
impact of quantum dots concentration on thermal conductivity. As the quantum dots
concentration in the nanofluid (AGQD - PAG based nanosuspension) increases, ...

Conclusion

The performance investigation of vapor compression refrigeration using amine-treated
graphene quantum dots based nanosuspension (AGQD-PAG) has been done experimentally.
At the same time results concerning COP, pressure drop, vapor quality, mass flow rate and
refrigerant-oil mixture properties are also validated with mathematical model. The
thermophysical properties of AGQD-PAG nanosuspension such as thermal conductivity,
viscosity, specific heat and density are evaluated. The effect of ...

Future scope

The current study establishes that the utilization of nanosuspension in the refrigeration
system provides improved performance parameters. The quantum dots are zero-
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dimensional and smaller as compared to the one and two-dimensional nanomaterials.
Hence the colloidal suspension formed by it is more stable. The following can be the scope
of this research work:

 Different types of quantum dots-based nanosuspensions can be investigated
to improve the performance of lubricant oil and such nano ...
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Abstract

In the last two decades, many attempts have been made to conserve the
energy of thermal systems using nanotechnology. Among them, the
refrigeration sector is such a thermal system that utilized much of the world's
energy. In this paper, a nanofluid based lubrication oil used in the
compressor of the refrigeration system which is prepared with graphene
nanoparticles. The thermophysical properties of this nanofluid were
investigated by measuring thermal conductivity and viscosity. The objective
of this experiment is to increase the convective heat transfer capacity of the
lubricating oil. For this two lubrication oils have been used, polyester oil and
mineral oil. Using both oils, nanofluids of three different concentrations have
been prepared and tested. Both the theoretical model and experimental
observation were done to conduct the test. The test concluded that the
reduced graphene nanoparticle increases the thermal conductivity of the oil,
but also increases the viscosity. The highest thermal conductivity of 2.65
W/mkwas observed from mineral oil with reduced graphene nanoparticle
based nanosuspension of 0.1 wt% compared to the conventional lubrication
oil. Also, a gain in viscosity of 37.2% measured at 80 °C was observed.
Experiments have concluded that despite of gain in viscosity,
nanosuspension was stable and not agglomerated. It is concluded that
optimal graphene nanoparticle concentration can be used to enhance the
thermophysical properties of mineral oil and polyester oil.

Join for free

No full-text available

To read the full-text of this research,
you can request a copy directly from the authors.

https://www.researchgate.net/publication/360671026_Experimental _investigation for thermophysical properties of reduced Graphene-Based nano... 1/4


https://www.researchgate.net/directory/publications
https://www.researchgate.net/topic/Drug-Delivery/publications
https://www.researchgate.net/topic/Pharmacology/publications
https://www.researchgate.net/topic/Chemistry/publications
https://www.researchgate.net/topic/Nanosuspension/publications
https://www.researchgate.net/journal/Materials-Today-Proceedings-2214-7853
http://dx.doi.org/10.1016/j.matpr.2022.04.420
https://www.researchgate.net/profile/Yogesh-Joshi-10
https://www.researchgate.net/profile/Yogesh-Joshi-10
https://www.researchgate.net/profile/Yogesh-Joshi-10
https://www.researchgate.net/institution/S-B-Jain-Institute-of-Tech-Mgmt-Reserch-Nagpur
https://www.researchgate.net/profile/Dinesh-Zanwar-2
https://www.researchgate.net/profile/Dinesh-Zanwar-2
https://www.researchgate.net/profile/Dinesh-Zanwar-2
https://www.researchgate.net/institution/Shri_Ramdeobaba_Kamla_Nehru_Engineering_College
https://www.researchgate.net/publication/360671026_Experimental_investigation_for_thermophysical_properties_of_reduced_Graphene-Based_nanosuspension_for_refrigeration_lubricant#citations
https://www.researchgate.net/publication/360671026_Experimental_investigation_for_thermophysical_properties_of_reduced_Graphene-Based_nanosuspension_for_refrigeration_lubricant#references
https://www.researchgate.net/signup.SignUp.html
https://www.researchgate.net/
https://www.researchgate.net/scientific-recruitment/?utm_source=researchgate&utm_medium=community-loggedout&utm_campaign=indextop
https://www.researchgate.net/signup.SignUp.html?hdrsu=1&_sg%5B0%5D=n-Hyy2-H1yVkD4sgaX7b7gcEKA6zNsFjHHsK3TS0fUpUhYGMR_coW5sjkr4-0xSWj7dexK61LjvMVTPMyvNLycgab8s
https://www.researchgate.net/publication/360671026_Experimental_investigation_for_thermophysical_properties_of_reduced_Graphene-Based_nanosuspension_for_refrigeration_lubricant/citation/download

12/11/24, 10:46 AM Experimental investigation for thermophysical properties of reduced Graphene-Based nanosuspension for refrigeration lubricant |...

Citations (6) References (51)

... As a result, many nanomaterials have been utilized in order to enhance the efficiency of a
refrigeration system. The nanomaterial such as Al 2 O 3 [15,16], CuO [17,18], ZnO [19],TiO 2
[20,21], SiO 2 [14,22], gold [23], diamond [24], CNT [25], graphene [26] have already been tested
for vapor compression refrigeration system, which have improved the efficiency of the refrigeration
system. The only limitation of these nanoparticles is that they are dispersed in the colloidal form. ...
... The gain of thermal conductivity is accounted to the availability of more surface area in the
lubrication oil. The colloidal form of AGQD nanoparticle in the PAG oil provides extra room for the
transfer of heat, which as a result improves the thermal conductivity of the lubrication oil

[26, 38,48]. Along with it, as the nanoparticle concentration of quantum dots increases the specific
heat of nanosuspension is found to decrease. ...
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Abstract. This study aims to understand the role of machining parameters in turning Haynes 25
alloy. In this work, experiments as per Taguchi L9 orthogonal array are performed considering
cutting speed, feed rate and depth of cut as input parameters. Here the objective is to generate
the cutting parameters to achieve minimum tool wear and surface roughness. Surface roughness
affects the component’s performance and integrity, and tool wear play is a key response to
achieve the required finish. The methodical parameters are cutting speeds as 500, 1000, and 1500
rpm; depth of cuts as 0.6, 1.2, and 1.8 mm; with feed rates as 0.05, 0.1 and 0.15 mm/rev
respectively. The tool wear and surface roughness are statistically investigated using S/N ratio
followed by regression analysis. The results indicate that with cutting speed of 500 rpm and feed
rate of 1.2 mm/rev with depth of cut as 1.2 mm, the tool wear and surface roughness are
minimum, resulting in optimum conditions.

Keywords: Haynes 25, Taguchi Method, Turning, Superalloy

1. Introduction

In machining, it is essential to achieve the desired surface quality with minimum tool wear for optimal
component performance and reliability. Surface roughness affects the functional attributes like friction,
wear, and fatigue resistance. As a result, comprehending the contributing factors to surface roughness
and adopting efficient techniques for optimization is of utmost importance [1,2]. Haynes 25 is a cobalt
based superalloy known for its strength and high corrosion resistance and can withstand at high
temperature environments. This alloy possesses variety of applications in aerospace and power sectors.
The aerospace and gas turbine industries primarily rely on materials that necessitates to work in critical
conditions ensuring seamless integration.

Currently a limited literature is available on the study of roughness and tool wear in machining
Haynes 25 alloy. However, the work reports ideal range for cutting speed, feed rate, and depth of cut for
machining Haynes 25. Andhare et al. [3] explored the effect of cutting parameters on surface roughness
in machining with cryogenic-treated inserts and MQL (minimum quantity lubrication) technigues. These
methods proved to optimize machining performance and improve tool durability. Further, finite element
simulation with response surface methodology have shown significant results in turning Haynes 25
[4,5]. Other methods, like use of cermet tools [6] and nano lubricants [7-9] have reported promising
results in improving tool wear and surface roughness. In the present experimentation, the effect of
cutting parameters on surface quality and tool wear in turning Haynes 25 alloy has been attempted. The
L9 Taguchi method of experimentation is used to relate scientifically the cutting parameters on tool
wear (TW) and surface roughness (SR).

Content from this work may be used under the terms of the Creative Commons Attribution 4.0 licence. Any further distribution
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2. Experimental Details
The setup consists of a CNC lathe (MTAB) on which turning experiments are conducted, in Fig. 1. The
workpiece, Haynes 25 is cylindrical rod of 30 mm dia. Experiments are carried with tungsten carbide
inserted cutting tools for varying parameters as per the design of experiments, mentioned in Table 1.
These parameters are primarily responsible for tool wear and surface roughness. These parameters also
significantly influence the cutting zone with heat generation, tool wear rate, and surface finish. Based
on initial trials, the range of parameters are chosen ensuring stability while machining Haynes 25 alloy.

Table 1: Range of parameters

Parameter Values/Range

Cutting Speed (RPM) 500, 1000, 1500

Feed Rate (mm/rev) 0.05,0.10, 0.15
Depth of Cut (mm) 0.6,1.2,1.8

Each of the input parameters combination are repeated, and experimental runs were randomized to
improve the reliability. This strategy removes uncontrolled elements and ensures consistency in results.
A surface roughness tester (Mitutoyo SJ-410) is used to measure the machined surface's roughness,
Fig.2, whereas an optical microscope is used for measuring the tool wear. The measurements against
the experiments are summarized in Table 2.

N ‘f‘ i

Figure 1. Experimentélvetup - Figure 2. Surface rodgﬁness measurement
Table 2: Experiments and the corresponding responses

Run No. Cutting Speed Feed Rate Depth of Cut Surface Roughness Tool Wear

1 500 0.05 0.6 0.5390 42.63
2 500 0.1 1.2 0.4090 43.39
3 500 0.15 1.8 1.3260 60.71
4 1000 0.05 0.6 0.4780 37.66
5 1000 0.1 1.2 0.3980 30.40
6 1000 0.15 1.8 1.3950 51.69
7 1500 0.05 0.6 2.0100 38.01
8 1500 0.1 1.2 0.6210 38.25
9 1500 0.15 1.8 1.1320 72.75

Further, signal-to-noise ratio (SN) plots through Taguchi method are evaluated in conjunction with
experimental results to determine the ideal parameters. To ascertain the nature of connection between
the machining parameters, SR and TW regression analysis is carried [10,11]. The average response
values of the variables (TW and SR) for each level in the form of SN ratio plots are obtained. In
machining, since the requirement is less tool wear with good surface finish, the condition of
"smaller/lower the better" is employed as given in Eqn. 1; where y; stands for the experimental value of
the i'" test and n is the number of replications.
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(SNR),p = —10 log| X1, (v)] (1)

3. Influence of machining parameters on TW and SR

The role and influence of machining parameters on surface roughness is plotted in Fig. 3 considering
the main effects plot of the SN ratios. The plot shows that optimum parameters to be cutting speed as
1500 rpm, feed rate of 0.15 mm/rev and depth of cut is 1.8 mm with probability at 95 % confidence
level. Further, with the same L9 Taguchi approach, tool wear when plotted, the optimum conditions
were found to be cutting speed as of 500 rpm, feed rate of 0.15 mm/rev and dept of cut of 1.2 mm with
the same 95% confidence level, in Fig. 4. However, while considering both surface roughness and tool
wear for combined minimum, the optimal parameters are cutting speed of 500 rpm, depth of cut of 1.2
mm, and feed rate as 0.15 mm/rev respectively as shown in Fig. 5.

Main Effects Plot for SN ratios (Surface Roughness) Main Effects Plot for SN ratios (Tool Wear) Main Effects Plot for SN ratios
Cun d Faed Rate Depth.of Cut N CuttingSpeed | Feed Rate Depth of Cut Cutting Speed Feed Rate

rd . AR
A L /N ° A

Mean of S ratios

0 we  me oo 4w 4w os 2 1= wo e mM 0

| ml-:'i-g'Ure 5. SN plot for
combined responses

Figure 3. SN plot for SR Figure 4. SN plot for TW

In machining, the increased cutting speed increases the surface roughness [12—14], as evident from
the experiments. For the same feed rate and depth of cut, when cutting speed increases from 500 to 1500,
surface roughness is increasing. However, the tool wear tends to increase with feed rate [15-18]. The
findings were further supported by regression analysis, which resulted into predictive models to
establish relationship between surface roughness and tool wear as a function of machining parameters,
as given in Eq. 2 and Eq. 3 respectively.

Surface Roughness = -0.242 + 0.000496 Cutting Speed + 2.75 Feed Rate + 0.328 Depth of Cut (2)
Tool Wear = 24.3 + 0.00076 Cutting Speed + 222.8 Feed Rate - 0.96 Depth of Cut 3)

Probability maps were created to verify the regression model that links cutting parameters to the
measured surface roughness and tool wear. The plot illustrates the level of agreement with the expected
as mentioned in the above relations and actual responses. The optimal conditions are cutting speed of
500 rpm, depth of cut as 1.2 mm, and feed rate of 0.15 mm/rev plotted in Figs. 6 & 7.

Normal Probability Plot Normal Probability Plot
Surface Roughness Tool Wear

Percent
w
8
Percent
w
8

10 05 00 05 10 -20 10 o 10 20

Residual Residual

Figure 6 Probability plot for SR Figure 7 Probability plot for TW
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4. Tool wear mechanism
The surface roughness is majorly affected by tool wear [19], during experiments, a fixed volume of
chips is collected for observation and analysis. The findings show notch wear as visible in Fig. 8, 9.
Such type of wear has been observed in mostly Ni and Co based superalloys [20-22]. However, the
cause of such tool wear is found to be very uncommon and it indicates adhesive wear mechanism [23],
which is due to high cutting temperatures at tool-chip interface, leads to weldability of work material
with the tool.

" o]

Figure 8 Tool wear in 03

5. Conclusion

The objective of the present study is to comprehend how cutting parameters affect tool wear, and surface
roughness in turning Haynes 25. The optimal conditions for obtaining minimum surface roughness and
tool wear are found to be, 500 rpm; 0.15 mm/rev and 1.2 mm. A linear trait is observed between 500 to
1000 rpm, and beyond 1000 rpm there is no indicative of surface roughness, which needs further
investigations on a larger set of experiments. Cutting speed has a notable effect on surface roughness,
while feed rate affects both surface roughness and tool wear. High feed rates tend to increase surface
roughness and tool wear too with similar effects from depth of cut also. The active tool wear mechanism
is observed to be adhesive in nature which is results in tool notch wear damage in cutting tools.
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A manipulator design is mainly dictated by kinematic and dynamic analysis so far as
mechanism design is concerned. This work mainly focuses on dynamic analysis and
implementation of proportional—integral—derivative (PID) controller for a two-link serial
manipulator. Through this work, we intend to study the dynamic equations to evaluate the
joint forces/torques, carry out their parametric analysis and study the impact on joint
torques, displacement, velocity and acceleration. Implementation of a PID controller is also
carried out by establishing controller equations. An attempt is made to validate the controller
model for step input signal. This work presents in a very simple manner the entire
formulation of dynamic equations and controller equations and is therefore critical to the
mechanical design of serial manipulators for practical industrial applications. This work
paves way to better understanding in implementation of dynamic and control algorithms on

different manipulators mainly serial manipulators.
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\({q}_{1}\): Angular displacement of link 1

\(fm}_{2}\): Mass of link 2

\({L}_{2}\): Length of link 2

\({x}_{2}{v} {2}\): Position vector of link 2

\({q}_{2}\): Angular displacement of link 2

\({r}_{1}\): Radiusoflink1

\({r}_{2}\): Radius of link 2

\({v}_{1}\): Linear velocity function of link 1

\({fv}_{2}\): Linear velocity function of link 2

\({1}_{1}\): Inertia oflink1

\({1}_{2}\): Inertia of link 2

\(L\): Euler—Lagrangian function

g Gravitational acceleration

\({\tau } {1}\): Torqueatlink1

\({\tau } {2}\): Torque atlink 2

\(e\): Error in signal
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\({K}_{P}\): Proportional gain

\({K}_{I}\): Integral gain

\({K}_{D}\): Derivative gain
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Abstract

This study aims to understand the role of machining parameters in turning Haynes 25 alloy.
In this work, experiments as per Taguchi L9 orthogonal array are performed considering
cutting speed, feed rate and depth of cut as input parameters. Here the objective is to
generate the cutting parameters to achieve minimum tool wear and surface roughness.
Surface roughness affects the component’s performance and integrity, and tool wear play
is a key response to achieve the required finish. The methodical parameters are cutting
speeds as 500, 1000, and 1500 rpm; depth of cuts as 0.6, 1.2, and 1.8 mm; with feed rates
as 0.05, 0.1 and 0.15 mm/rev respectively. The tool wear and surface roughness are
statistically investigated using S/N ratio followed by regression analysis. The results
indicate that with cutting speed of 500 rpm and feed rate of 1.2 mm/rev with depth of cut as
1.2 mm, the tool wear and surface roughness are minimum, resulting in optimum
conditions.

Join for free

No full-text available

To read the full-text of this research,
you can request a copy directly from the authors.

Citations (0) References (18)

https://www.researchgate.net/publication/385018699 Taguchi_based approach for multiparameter optimization _in_Turning Haynes 25

Vent
Visve

1/6


https://www.researchgate.net/directory/publications
https://www.researchgate.net/topic/Statistics2/publications
https://www.researchgate.net/topic/Mathematics/publications
https://www.researchgate.net/topic/Statistical-Methods/publications
https://www.researchgate.net/topic/Taguchi-Method/publications
https://www.researchgate.net/journal/Journal-of-Physics-Conference-Series-1742-6596
http://dx.doi.org/10.1088/1742-6596/2837/1/012074
https://www.researchgate.net/deref/https%3A%2F%2Fcreativecommons.org%2Flicenses%2Fby%2F4.0%2F
https://www.researchgate.net/profile/Amit-Tajne-3
https://www.researchgate.net/profile/Amit-Tajne-3
https://www.researchgate.net/profile/Amit-Tajne-3
https://www.researchgate.net/institution/S-B-Jain-Institute-of-Tech-Mgmt-Reserch-Nagpur
https://www.researchgate.net/scientific-contributions/Hardik-Ramani-2227644573
https://www.researchgate.net/scientific-contributions/Hardik-Ramani-2227644573
https://www.researchgate.net/scientific-contributions/Hardik-Ramani-2227644573
https://www.researchgate.net/scientific-contributions/Hardik-Ramani-2227644573
https://www.researchgate.net/profile/Yogesh-Joshi-10
https://www.researchgate.net/profile/Yogesh-Joshi-10
https://www.researchgate.net/profile/Yogesh-Joshi-10
https://www.researchgate.net/institution/S-B-Jain-Institute-of-Tech-Mgmt-Reserch-Nagpur
https://www.researchgate.net/profile/Venkata-Thammana
https://www.researchgate.net/profile/Venkata-Thammana
https://www.researchgate.net/profile/Venkata-Thammana
https://www.researchgate.net/institution/Visvesvaraya_National_Institute_of_Technology
https://www.researchgate.net/publication/385018699_Taguchi_based_approach_for_multiparameter_optimization_in_Turning_Haynes_25#references
https://www.researchgate.net/signup.SignUp.html
https://www.researchgate.net/
https://www.researchgate.net/scientific-recruitment/?utm_source=researchgate&utm_medium=community-loggedout&utm_campaign=indextop
https://www.researchgate.net/signup.SignUp.html?hdrsu=1&_sg%5B0%5D=f0qUQ2KmoSuvaIwcgPlexXNC8nu6nWJ2M1oOje21r6c0VRevIfifWPOtZLceTAYkvxzg8RCViMuZH0QWfCqFgPVY70o
https://www.researchgate.net/publication/385018699_Taguchi_based_approach_for_multiparameter_optimization_in_Turning_Haynes_25/citation/download

12/11/24, 10:42 AM Taguchi based approach for multiparameter optimization in Turning Haynes 25 | Request PDF

A state-of-the-art review on tool wear and surface integrity characteristics in machining of superalloys

Article | Full-text available

Sep 2021
Murat Sarikaya - Munish Kumar Gupta - Italo Tomaz - Grzegorz Krolczyk

View  Show abstract

Sustainable High-Speed Finishing Turning of Haynes 282 Using Carbide Tools in Dry Conditions

Article | Full-text available

Sep 2019
Antonio Diaz-Alvarez - José Diaz-Alvarez - Jose L Cantero - Henar Miguélez

View  Show abstract

Finishing Turning of Ni Superalloy Haynes 282

Article | Full-text available

Oct 2018
José Diaz-Alvarez - Antonio Diaz-Alvarez - Henar Miguélez - Jose L Cantero

View  Show abstract

Tool Wear Assessment During Machining of Inconel 718

Article | Full-text available

Dec 2017
Anthony M. Xavior -~ M Manohar Isro - Jeyapandiarajan Paulchamy - Patil Mahesh Madhukar

View  Show abstract

Tool life and tool wear in taper turning of a nickel-based superalloy

Article | Full-text available
Nov 2016 - INT J ADV MANUF TECH

Armando italo Sette Antonialli - Aristides Magri - Anselmo Eduardo Diniz

View  Show abstract

Examining of Tool Wear in Cryogenic Machining of Cobalt-Based Haynes 25 Superalloy

Article | Full-text available

Jul 2015
Murat Sarikaya

View  Show abstract

The Analysis of Process Parameters for Turning Cobalt-Based Super Alloy Haynes 25/ L 605 Using Design of
Experiment

Article | Full-text available

Jan 2015
Murat Sarikaya -~ Abdulkadir Gulli

View  Show abstract

The effects of cryogenic-treated carbide tools on tool wear and surface roughness of turning of Hastelloy C22 based
on Taguchi method

Article | Full-text available

Jun 2015
Sitki Akincioglu - Hasan Gokkaya - llyas Uygur

View  Show abstract

Multiple process parameter optimization of wire electrical discharge machining on Inconel 825 using Taguchi grey
relational analysis

Article | Full-text available

Nov 2013
Rajyalakshmi G - P. Venkata Ramaiah

https://www.researchgate.net/publication/385018699 Taguchi_based approach for multiparameter optimization _in_Turning Haynes 25

2/6


https://www.researchgate.net/publication/354642456_A_state-of-the-art_review_on_tool_wear_and_surface_integrity_characteristics_in_machining_of_superalloys
https://www.researchgate.net/profile/Murat-Sarikaya-2
https://www.researchgate.net/profile/Murat-Sarikaya-2
https://www.researchgate.net/profile/Murat-Sarikaya-2
https://www.researchgate.net/scientific-contributions/Munish-Kumar-Gupta-2068907767
https://www.researchgate.net/profile/Italo-Tomaz
https://www.researchgate.net/profile/Italo-Tomaz
https://www.researchgate.net/profile/Italo-Tomaz
https://www.researchgate.net/profile/Grzegorz-Krolczyk
https://www.researchgate.net/profile/Grzegorz-Krolczyk
https://www.researchgate.net/profile/Grzegorz-Krolczyk
https://www.researchgate.net/publication/335693590_Sustainable_High-Speed_Finishing_Turning_of_Haynes_282_Using_Carbide_Tools_in_Dry_Conditions
https://www.researchgate.net/profile/Antonio-Diaz-Alvarez
https://www.researchgate.net/profile/Antonio-Diaz-Alvarez
https://www.researchgate.net/profile/Antonio-Diaz-Alvarez
https://www.researchgate.net/profile/Jose-Diaz-Alvarez
https://www.researchgate.net/profile/Jose-Diaz-Alvarez
https://www.researchgate.net/profile/Jose-Diaz-Alvarez
https://www.researchgate.net/scientific-contributions/Jose-L-Cantero-39875637
https://www.researchgate.net/scientific-contributions/Henar-Miguelez-2145472210
https://www.researchgate.net/publication/328380898_Finishing_Turning_of_Ni_Superalloy_Haynes_282
https://www.researchgate.net/profile/Jose-Diaz-Alvarez
https://www.researchgate.net/profile/Jose-Diaz-Alvarez
https://www.researchgate.net/profile/Jose-Diaz-Alvarez
https://www.researchgate.net/profile/Antonio-Diaz-Alvarez
https://www.researchgate.net/profile/Antonio-Diaz-Alvarez
https://www.researchgate.net/profile/Antonio-Diaz-Alvarez
https://www.researchgate.net/scientific-contributions/Henar-Miguelez-2145472210
https://www.researchgate.net/scientific-contributions/Jose-L-Cantero-39875637
https://www.researchgate.net/publication/314289862_Tool_Wear_Assessment_During_Machining_of_Inconel_718
https://www.researchgate.net/profile/Anthony-Xavior
https://www.researchgate.net/profile/Anthony-Xavior
https://www.researchgate.net/profile/Anthony-Xavior
https://www.researchgate.net/profile/M-Manohar-Isro-2
https://www.researchgate.net/profile/M-Manohar-Isro-2
https://www.researchgate.net/profile/M-Manohar-Isro-2
https://www.researchgate.net/profile/Jeyapandiarajan-Paulchamy-2
https://www.researchgate.net/profile/Jeyapandiarajan-Paulchamy-2
https://www.researchgate.net/profile/Jeyapandiarajan-Paulchamy-2
https://www.researchgate.net/scientific-contributions/Patil-Mahesh-Madhukar-2123750312
https://www.researchgate.net/publication/298907607_Tool_life_and_tool_wear_in_taper_turning_of_a_nickel-based_superalloy
https://www.researchgate.net/scientific-contributions/Armando-Italo-Sette-Antonialli-2033501605
https://www.researchgate.net/scientific-contributions/Aristides-Magri-2129658714
https://www.researchgate.net/profile/Anselmo-Diniz
https://www.researchgate.net/profile/Anselmo-Diniz
https://www.researchgate.net/profile/Anselmo-Diniz
https://www.researchgate.net/publication/291328561_Examining_of_Tool_Wear_in_Cryogenic_Machining_of_Cobalt-Based_Haynes_25_Superalloy
https://www.researchgate.net/profile/Murat-Sarikaya-2
https://www.researchgate.net/profile/Murat-Sarikaya-2
https://www.researchgate.net/profile/Murat-Sarikaya-2
https://www.researchgate.net/publication/282538844_The_Analysis_of_Process_Parameters_for_Turning_Cobalt-Based_Super_Alloy_Haynes_25_L_605_Using_Design_of_Experiment
https://www.researchgate.net/publication/282538844_The_Analysis_of_Process_Parameters_for_Turning_Cobalt-Based_Super_Alloy_Haynes_25_L_605_Using_Design_of_Experiment
https://www.researchgate.net/profile/Murat-Sarikaya-2
https://www.researchgate.net/profile/Murat-Sarikaya-2
https://www.researchgate.net/profile/Murat-Sarikaya-2
https://www.researchgate.net/profile/Abdulkadir-Guellue
https://www.researchgate.net/profile/Abdulkadir-Guellue
https://www.researchgate.net/profile/Abdulkadir-Guellue
https://www.researchgate.net/publication/278231778_The_effects_of_cryogenic-treated_carbide_tools_on_tool_wear_and_surface_roughness_of_turning_of_Hastelloy_C22_based_on_Taguchi_method
https://www.researchgate.net/publication/278231778_The_effects_of_cryogenic-treated_carbide_tools_on_tool_wear_and_surface_roughness_of_turning_of_Hastelloy_C22_based_on_Taguchi_method
https://www.researchgate.net/profile/Sitki-Akincioglu
https://www.researchgate.net/profile/Sitki-Akincioglu
https://www.researchgate.net/profile/Sitki-Akincioglu
https://www.researchgate.net/scientific-contributions/Hasan-Goekkaya-73685054
https://www.researchgate.net/profile/Ilyas-Uygur
https://www.researchgate.net/profile/Ilyas-Uygur
https://www.researchgate.net/profile/Ilyas-Uygur
https://www.researchgate.net/publication/257337668_Multiple_process_parameter_optimization_of_wire_electrical_discharge_machining_on_Inconel_825_using_Taguchi_grey_relational_analysis
https://www.researchgate.net/publication/257337668_Multiple_process_parameter_optimization_of_wire_electrical_discharge_machining_on_Inconel_825_using_Taguchi_grey_relational_analysis
https://www.researchgate.net/profile/Rajyalakshmi-G
https://www.researchgate.net/profile/Rajyalakshmi-G
https://www.researchgate.net/profile/Rajyalakshmi-G
https://www.researchgate.net/scientific-contributions/P-Venkata-Ramaiah-2119764294
https://www.researchgate.net/publication/354642456_A_state-of-the-art_review_on_tool_wear_and_surface_integrity_characteristics_in_machining_of_superalloys
https://www.researchgate.net/publication/335693590_Sustainable_High-Speed_Finishing_Turning_of_Haynes_282_Using_Carbide_Tools_in_Dry_Conditions
https://www.researchgate.net/publication/328380898_Finishing_Turning_of_Ni_Superalloy_Haynes_282
https://www.researchgate.net/publication/314289862_Tool_Wear_Assessment_During_Machining_of_Inconel_718
https://www.researchgate.net/publication/298907607_Tool_life_and_tool_wear_in_taper_turning_of_a_nickel-based_superalloy
https://www.researchgate.net/publication/291328561_Examining_of_Tool_Wear_in_Cryogenic_Machining_of_Cobalt-Based_Haynes_25_Superalloy
https://www.researchgate.net/publication/282538844_The_Analysis_of_Process_Parameters_for_Turning_Cobalt-Based_Super_Alloy_Haynes_25_L_605_Using_Design_of_Experiment
https://www.researchgate.net/publication/278231778_The_effects_of_cryogenic-treated_carbide_tools_on_tool_wear_and_surface_roughness_of_turning_of_Hastelloy_C22_based_on_Taguchi_method

12/11/24, 10:42 AM Taguchi based approach for multiparameter optimization in Turning Haynes 25 | Request PDF

View  Show abstract

A critical review on the machinability aspects of nickel and cobalt based superalloys in turning operation used for
aerospace applications

Article

Mar 2023
Amit Tajne - Venkata K Gupta Thammana - Hardik Ramani -~ Yogesh G. Joshi

View  Show abstract

Multi-response Taguchi grey relational analysis of mechanical properties and weld bead dimensions of dissimilar
joint of AA6082 and AA7075

Article
Jun 2021

Balram Yelamasetti - Venkat G Ramana - Sandeep Manikyam - Kuldeep K Saxena

View  Show abstract

Performance evaluation of whisker-reinforced ceramic tools under nano-sized solid lubricants assisted MQL turning
of Co-based Haynes 25 superalloy

Article

Feb 2021 - CERAM INT
Murat Sarikaya - Senol Sirin - Cagri Vakkas Yildirim - Munish Kumar Gupta

View  Show abstract

Effect of Machining Parameters on Surface Roughness and Tool Flank Wear in Turning of Haynes 25 Alloy
Chapter
Jan 2021

Atul Andhare - K. Kannathasan - Manoj Funde

View

The effect of addition of hBN nanoparticles to nanofluid-MQL on tool wear patterns, tool life, roughness and
temperature in turning of Ni-based Inconel 625

Article
Feb 2019 - TRIBOL INT
Cagn Vakkas Yildirim - Murat Sarikaya - Turgay Kivak - Senol Sirin

View

Analysis of Cutting Parameters and Cooling/Lubrication Methods for Sustainable Machining in Turning of Haynes 25
Superalloy

Article
May 2016 - J CLEAN PROD
Murat Sarikaya - Volkan yilmaz - Abdulkadir Gullu

View

Multi-response optimization of minimum quantity lubrication parameters using Taguchi-based grey relational analysis
in turning of difficult-to-cut alloy Haynes 25

Article
Mar 2015 - J CLEAN PROD
Murat Sarikaya -~ Abdulkadir Gulli

View  Show abstract

Tool wear characteristics in machining of nickel-based superalloys
Article

Jan 2013
Dahu Zhu - Xiao-Ming Zhang - Han Ding

View  Show abstract

https://www.researchgate.net/publication/385018699 Taguchi_based approach for multiparameter optimization _in_Turning Haynes 25 3/6


https://www.researchgate.net/publication/369149967_A_critical_review_on_the_machinability_aspects_of_nickel_and_cobalt_based_superalloys_in_turning_operation_used_for_aerospace_applications
https://www.researchgate.net/publication/369149967_A_critical_review_on_the_machinability_aspects_of_nickel_and_cobalt_based_superalloys_in_turning_operation_used_for_aerospace_applications
https://www.researchgate.net/profile/Amit-Tajne-3
https://www.researchgate.net/profile/Amit-Tajne-3
https://www.researchgate.net/profile/Amit-Tajne-3
https://www.researchgate.net/profile/Venkata-Thammana
https://www.researchgate.net/profile/Venkata-Thammana
https://www.researchgate.net/profile/Venkata-Thammana
https://www.researchgate.net/scientific-contributions/Hardik-Ramani-2227644573
https://www.researchgate.net/profile/Yogesh-Joshi-10
https://www.researchgate.net/profile/Yogesh-Joshi-10
https://www.researchgate.net/profile/Yogesh-Joshi-10
https://www.researchgate.net/publication/352796777_Multi-response_Taguchi_grey_relational_analysis_of_mechanical_properties_and_weld_bead_dimensions_of_dissimilar_joint_of_AA6082_and_AA7075
https://www.researchgate.net/publication/352796777_Multi-response_Taguchi_grey_relational_analysis_of_mechanical_properties_and_weld_bead_dimensions_of_dissimilar_joint_of_AA6082_and_AA7075
https://www.researchgate.net/profile/Balram-Yelamasetti
https://www.researchgate.net/profile/Balram-Yelamasetti
https://www.researchgate.net/profile/Balram-Yelamasetti
https://www.researchgate.net/profile/Venkat-Ramana-20
https://www.researchgate.net/profile/Venkat-Ramana-20
https://www.researchgate.net/profile/Venkat-Ramana-20
https://www.researchgate.net/profile/Sandeep-Manikyam
https://www.researchgate.net/profile/Sandeep-Manikyam
https://www.researchgate.net/profile/Sandeep-Manikyam
https://www.researchgate.net/profile/Kuldeep-Saxena-2
https://www.researchgate.net/profile/Kuldeep-Saxena-2
https://www.researchgate.net/profile/Kuldeep-Saxena-2
https://www.researchgate.net/publication/349433404_Performance_evaluation_of_whisker-reinforced_ceramic_tools_under_nano-sized_solid_lubricants_assisted_MQL_turning_of_Co-based_Haynes_25_superalloy
https://www.researchgate.net/publication/349433404_Performance_evaluation_of_whisker-reinforced_ceramic_tools_under_nano-sized_solid_lubricants_assisted_MQL_turning_of_Co-based_Haynes_25_superalloy
https://www.researchgate.net/profile/Murat-Sarikaya-2
https://www.researchgate.net/profile/Murat-Sarikaya-2
https://www.researchgate.net/profile/Murat-Sarikaya-2
https://www.researchgate.net/profile/Senol-Sirin
https://www.researchgate.net/profile/Senol-Sirin
https://www.researchgate.net/profile/Senol-Sirin
https://www.researchgate.net/profile/Cagri-Yildirim-2
https://www.researchgate.net/profile/Cagri-Yildirim-2
https://www.researchgate.net/profile/Cagri-Yildirim-2
https://www.researchgate.net/scientific-contributions/Munish-Kumar-Gupta-2068907767
https://www.researchgate.net/publication/342567371_Effect_of_Machining_Parameters_on_Surface_Roughness_and_Tool_Flank_Wear_in_Turning_of_Haynes_25_Alloy
https://www.researchgate.net/profile/Atul-Andhare
https://www.researchgate.net/profile/Atul-Andhare
https://www.researchgate.net/profile/Atul-Andhare
https://www.researchgate.net/scientific-contributions/K-Kannathasan-2177086989
https://www.researchgate.net/scientific-contributions/Manoj-Funde-2177058400
https://www.researchgate.net/publication/331155563_The_effect_of_addition_of_hBN_nanoparticles_to_nanofluid-MQL_on_tool_wear_patterns_tool_life_roughness_and_temperature_in_turning_of_Ni-based_Inconel_625
https://www.researchgate.net/publication/331155563_The_effect_of_addition_of_hBN_nanoparticles_to_nanofluid-MQL_on_tool_wear_patterns_tool_life_roughness_and_temperature_in_turning_of_Ni-based_Inconel_625
https://www.researchgate.net/profile/Cagri-Yildirim-2
https://www.researchgate.net/profile/Cagri-Yildirim-2
https://www.researchgate.net/profile/Cagri-Yildirim-2
https://www.researchgate.net/profile/Murat-Sarikaya-2
https://www.researchgate.net/profile/Murat-Sarikaya-2
https://www.researchgate.net/profile/Murat-Sarikaya-2
https://www.researchgate.net/profile/Turgay-Kivak
https://www.researchgate.net/profile/Turgay-Kivak
https://www.researchgate.net/profile/Turgay-Kivak
https://www.researchgate.net/profile/Senol-Sirin
https://www.researchgate.net/profile/Senol-Sirin
https://www.researchgate.net/profile/Senol-Sirin
https://www.researchgate.net/publication/303634795_Analysis_of_Cutting_Parameters_and_CoolingLubrication_Methods_for_Sustainable_Machining_in_Turning_of_Haynes_25_Superalloy
https://www.researchgate.net/publication/303634795_Analysis_of_Cutting_Parameters_and_CoolingLubrication_Methods_for_Sustainable_Machining_in_Turning_of_Haynes_25_Superalloy
https://www.researchgate.net/profile/Murat-Sarikaya-2
https://www.researchgate.net/profile/Murat-Sarikaya-2
https://www.researchgate.net/profile/Murat-Sarikaya-2
https://www.researchgate.net/profile/Volkan-Yilmaz-7
https://www.researchgate.net/profile/Volkan-Yilmaz-7
https://www.researchgate.net/profile/Volkan-Yilmaz-7
https://www.researchgate.net/profile/Abdulkadir-Guellue
https://www.researchgate.net/profile/Abdulkadir-Guellue
https://www.researchgate.net/profile/Abdulkadir-Guellue
https://www.researchgate.net/publication/272424471_Multi-response_optimization_of_minimum_quantity_lubrication_parameters_using_Taguchi-based_grey_relational_analysis_in_turning_of_difficult-to-cut_alloy_Haynes_25
https://www.researchgate.net/publication/272424471_Multi-response_optimization_of_minimum_quantity_lubrication_parameters_using_Taguchi-based_grey_relational_analysis_in_turning_of_difficult-to-cut_alloy_Haynes_25
https://www.researchgate.net/profile/Murat-Sarikaya-2
https://www.researchgate.net/profile/Murat-Sarikaya-2
https://www.researchgate.net/profile/Murat-Sarikaya-2
https://www.researchgate.net/profile/Abdulkadir-Guellue
https://www.researchgate.net/profile/Abdulkadir-Guellue
https://www.researchgate.net/profile/Abdulkadir-Guellue
https://www.researchgate.net/publication/270645635_Tool_wear_characteristics_in_machining_of_nickel-based_superalloys
https://www.researchgate.net/profile/Dahu-Zhu
https://www.researchgate.net/profile/Dahu-Zhu
https://www.researchgate.net/profile/Dahu-Zhu
https://www.researchgate.net/profile/Xiao-Ming-Zhang
https://www.researchgate.net/profile/Xiao-Ming-Zhang
https://www.researchgate.net/profile/Xiao-Ming-Zhang
https://www.researchgate.net/scientific-contributions/Han-Ding-8154103
https://www.researchgate.net/publication/257337668_Multiple_process_parameter_optimization_of_wire_electrical_discharge_machining_on_Inconel_825_using_Taguchi_grey_relational_analysis
https://www.researchgate.net/publication/369149967_A_critical_review_on_the_machinability_aspects_of_nickel_and_cobalt_based_superalloys_in_turning_operation_used_for_aerospace_applications
https://www.researchgate.net/publication/352796777_Multi-response_Taguchi_grey_relational_analysis_of_mechanical_properties_and_weld_bead_dimensions_of_dissimilar_joint_of_AA6082_and_AA7075
https://www.researchgate.net/publication/349433404_Performance_evaluation_of_whisker-reinforced_ceramic_tools_under_nano-sized_solid_lubricants_assisted_MQL_turning_of_Co-based_Haynes_25_superalloy
https://www.researchgate.net/publication/342567371_Effect_of_Machining_Parameters_on_Surface_Roughness_and_Tool_Flank_Wear_in_Turning_of_Haynes_25_Alloy
https://www.researchgate.net/publication/331155563_The_effect_of_addition_of_hBN_nanoparticles_to_nanofluid-MQL_on_tool_wear_patterns_tool_life_roughness_and_temperature_in_turning_of_Ni-based_Inconel_625
https://www.researchgate.net/publication/303634795_Analysis_of_Cutting_Parameters_and_CoolingLubrication_Methods_for_Sustainable_Machining_in_Turning_of_Haynes_25_Superalloy
https://www.researchgate.net/publication/272424471_Multi-response_optimization_of_minimum_quantity_lubrication_parameters_using_Taguchi-based_grey_relational_analysis_in_turning_of_difficult-to-cut_alloy_Haynes_25
https://www.researchgate.net/publication/270645635_Tool_wear_characteristics_in_machining_of_nickel-based_superalloys

12/11/24, 10:42 AM Taguchi based approach for multiparameter optimization in Turning Haynes 25 | Request PDF

New observations on tool wear mechanism in dry machining Inconel718
Article
Dec 2011 - INT J MACH TOOL MANU
Hao Zhaopeng - Gao Dong - YiHang Fan - Rongdi Han

View

https://www.researchgate.net/publication/385018699 Taguchi_based approach for multiparameter optimization _in_Turning Haynes 25 4/6


https://www.researchgate.net/publication/251601226_New_observations_on_tool_wear_mechanism_in_dry_machining_Inconel718
https://www.researchgate.net/profile/Hao-Zhaopeng
https://www.researchgate.net/profile/Hao-Zhaopeng
https://www.researchgate.net/profile/Hao-Zhaopeng
https://www.researchgate.net/profile/Gao-Dong-2
https://www.researchgate.net/profile/Gao-Dong-2
https://www.researchgate.net/profile/Gao-Dong-2
https://www.researchgate.net/scientific-contributions/YiHang-Fan-2024412447
https://www.researchgate.net/scientific-contributions/Rongdi-Han-71913949
https://www.researchgate.net/publication/251601226_New_observations_on_tool_wear_mechanism_in_dry_machining_Inconel718

12/11/24, 10:42 AM Taguchi based approach for multiparameter optimization in Turning Haynes 25 | Request PDF

Recommended publications  Discover more about: Taguchi Method

Article

Optimization of high- speed turning parameters for inconel 713C based on Taguchi grey relational ana...
March 2019 - Transactions of The Canadian Society for Mechanical Engineering
Parthiban Velmurugan - S. Vijayakumar - Sakthivel MUNISAMY
In this work, a propelled dynamic approach, Taguchi grey relational analysis has been employed to estimate the impact of untreated
and cryogenically treated and oil-quenched WC-Co tools in high-speed turning of Inconel 713C alloy on cutting force and surface

roughness. Taguchi grey relational analysis is executed to maximize the high-speed turning of Inconel 713C alloy taking into account
various ... [Show full abstract]

Read more

Article

Optimization of machining parameters in turning operation to minimize the surface roughness using Ta...
November 2021 - Materials Today Proceedings
Praveen Kittali - Vijaykumar Kalwa - D. Athith - [...] - Venkatesh B K
The present research investigation aims at optimization of machining parameters such as spindle speed, depth of cut and feed rate on
surface roughness produced on the machined component. The experiments were conducted with and without coolant condition.

Taguchi technique is utilized to find the optimized machining parameters. After experimentation, it is found that the influence of feed
rate is ... [Show full abstract]

Read more

Article | Full-text available

Optimisation of machining parameters for high feed end milling on Inconel 718 super alloy
July 2014 - Applied Mechanics and Materials
Vinay Varghese
This study investigates about machining practices used worldwide for machining of Inconel 718 super alloy. The effect of machining
parameters like cutting speed, feed and depth of cut on machining responses like surface roughness and material removal rate when

end milling Inconel 718 is studied using nine trials carried out based on L9 orthogonal array. A Taguchi based grey relational ... [Show
full abstract]

View full-text

Chapter

Optimization of Wire EDM Process Parameters for Machining of INVAR 36 Alloy
June 2021
Ankita Mohanty - Rupam Mohapatra - Supriya Priyadarshini Das
Wire EDM is an eco-friendly, non-traditional machining process with no contact between the workpiece and the wire electrode and has
a widespread usage in the field of medical industry, automobile industry, etc. The purpose of this present work is to optimize various

wire EDM input parameters for machining of INVAR 36. The Taguchi technique was used to carry out the optimization. The control ...
[Show full abstract]

Read more

Article | Full-text available

Investigations of surface roughness and flank wear behaviour in machining of Inconel 718

January 2012 - Australian Journal of Mechanical Engineering

https://www.researchgate.net/publication/385018699 Taguchi_based approach for multiparameter optimization _in_Turning Haynes 25 5/6


https://www.researchgate.net/topic/Taguchi-Method
https://www.researchgate.net/publication/331457711_Optimization_of_high-_speed_turning_parameters_for_inconel_713C_based_on_Taguchi_grey_relational_analysis_TGRA
https://www.researchgate.net/profile/Parthiban-Velmurugan
https://www.researchgate.net/profile/S-Vijayakumar
https://www.researchgate.net/profile/Sakthivel-Munisamy
https://www.researchgate.net/publication/331457711_Optimization_of_high-_speed_turning_parameters_for_inconel_713C_based_on_Taguchi_grey_relational_analysis_TGRA
https://www.researchgate.net/publication/355988116_Optimization_of_machining_parameters_in_turning_operation_to_minimize_the_surface_roughness_using_Taguchi_technique_for_EN1A_alloy_steel
https://www.researchgate.net/profile/Praveen-Kittali
https://www.researchgate.net/profile/Vijaykumar_Kalwa
https://www.researchgate.net/scientific-contributions/D-Athith-2176166792
https://www.researchgate.net/profile/Venkatesh-B-K-2
https://www.researchgate.net/publication/355988116_Optimization_of_machining_parameters_in_turning_operation_to_minimize_the_surface_roughness_using_Taguchi_technique_for_EN1A_alloy_steel
https://www.researchgate.net/publication/263658273_Optimisation_of_machining_parameters_for_high_feed_end_milling_on_Inconel_718_super_alloy
https://www.researchgate.net/profile/Vinay-Varghese
https://www.researchgate.net/publication/263658273_Optimisation_of_machining_parameters_for_high_feed_end_milling_on_Inconel_718_super_alloy
https://www.researchgate.net/publication/352658550_Optimization_of_Wire_EDM_Process_Parameters_for_Machining_of_INVAR_36_Alloy
https://www.researchgate.net/profile/Ankita-Mohanty-7
https://www.researchgate.net/scientific-contributions/Rupam-Mohapatra-2196846473
https://www.researchgate.net/scientific-contributions/Supriya-Priyadarshini-Das-2196895792
https://www.researchgate.net/publication/352658550_Optimization_of_Wire_EDM_Process_Parameters_for_Machining_of_INVAR_36_Alloy
https://www.researchgate.net/publication/269755525_Investigations_of_surface_roughness_and_flank_wear_behaviour_in_machining_of_Inconel_718

12/11/24, 10:42 AM Taguchi based approach for multiparameter optimization in Turning Haynes 25 | Request PDF

R. Thirumalai - J. S. Senthilkumaar - P. Selvarani - [...] - KM Senthilkumaar

This paper describes the development of response models such as surface roughness and flank wear for machining Inconel 718.
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Operating System Insights
with Linux
The Linux philosophy is ‘Laugh in the face of

danger'. Oops. Wrong One. Do it yourself".
Yes, that's It




