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Abstract— Many investigators have tried to boost the 

tribological characteristics of lubricants to decrease friction 

coefficients and wear rates. Recently, nanoparticles have 

emerged as a brand new reasonably additive attributable to 

their size, form and alternative properties. A Nano lubricant 

may be a new reasonably engineering lubricant fabricated 

from nanoparticles, dispersant, and base lubricant. 

Investigations associated with the tribological characteristics 

of oil lubricants with addition of nanoparticles are reviewed 

here. 
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I. INTRODUCTION 

Metal cutting is the method of changing raw work part into 

finished elements using hard cutting tools connected to 

machines. Over the period of operations the tool edges and 

faces obtaining wear and reduced in its actual size, it for the 

most part affects the final dimensions of the work piece and 

tool life. The tool wear primarily occurred due to the heat 

generated throughout the interaction between the tool and 

work piece. For reducing this heat we will increase the tool 

life by the way we can improve the dimensional accuracy of 

components manufactured. Increased tool life could give a 

lot of price savings on getting of new tool and wastage of 

components thus Nano cutting fluids are specially designed 

for metal working and machining processes that is the 

combination of Nano particles and a fluid during a single 

dispersed phase. In addition to the necessary purpose of 

reducing friction and wear, lubricating oils also are required 

to carry out removal of heat, corrosion prevention, transfer 

of power, providing a liquid seal at moving contacts and 

removal of damage particles. It’s additionally used for a 

range of reasons like improving tool life, reducing work 

piece thermal deformation, improving surface finish and 

flushing away chips from the cutting zone. The experimental 

analysis of Nanoparticle mixed cutting fluid applies to the 

machining operations is studied from numerous research 

articles shows better results in tool wear reduction. 

II. LITERATURE REVIEW 

Here we are represent some useful research paper which is 

on Investigation for Enhance the Anti-Wear Properties of 

steel by using Nano-fluids as a coolant. 

Vadiraj et.al. [2012] [1] They have investigated the 

impact of Nano element acid and Nano copper based mostly 

engine and transmission oil additives in several volume 

ratios (1:10, 2:10, and 3:10) on friction and wear 

performance of cast iron and case carburized gear steel. And 

founded that constant of friction increases with increase in 

volume quantitative relation of engine oil additives and 

reduces with increasing in volume quantitative relation of 

transmission oil additives. Additionally cast iron substrate 

shows higher wear injury than case carburized gear steel. 

Nano copper additive with crystalline atomic structure 

shows additional severe three body wear compared to 

element acid with layered lattice structure. 

Steven j. Thrush [2012] [2] They have investigated 

during, the results of various dispersion procedures and 

strategies on the steadiness of oil-based Al2O3 Nano-fluids. 

Sample concentration of chemical agent and nanoparticles 

was studied for answer stability. Sample stability was 

additionally compared employing a completely different 

stabilising agent. The by experimentation determined 

tribological performance for stable alumina nanofluids was 

investigated. Ball-on-disk tests were conducted and friction 

information was collected over time. The ensuing wear 

information was analyzed using an optical surface profiler. 

The stable nanofluid was tested for increased thermal 

properties. A semi-transient hot plane methodology was 

used to acquire thermal conductivity information. 

O. N. C  ̧ELIK et.al. [2013][3] they did studied the 

consequences of Nano polygonal shape boron nitride(hBN) 

particles on the friction and wear properties of AISI 4140 

steel material once the hBN particles are used as an oil 

additive. Nano polygonal shape boron nitride powders, that 

were made employing a special method, were spread in 

engine oil (SAE10W) to boost lubrication. The number of 

Nano polygonal shape boron nitride within the engine oil 

was varied from 0 to 100% by volume, and four completely 

different lubricating substance samples were prepared. Wear 

tests were conducted using ball-on-disc geometry. The worn 

surfaces of substrates were analyzed using scanning 

microscopy (SEM) and energy-dispersive x-ray 

spectrographic analysis (EDS). The experiments showed 

that the Nano polygonal shape boron nitride particles that 

were used as an oil additive affected the friction and wear 

behavior. A 14.4% improvement within the friction constant 

and a 65th decrease within the wear rate were achieved 

through the employment of the NanohBN as an oil additive. 

Harshwardhan H. Patil et.al. [2013][4]This study 

examined the tribologicalbehaviour of SiO2 nanoparticles as 

additives in Paraffin primarily based SN-500 Base oil. All 

tests were performed beneath variable load and 

concentration of nanoparticles in lubricating oil. The friction 

and wear experiments were performed using pin on disk 

tribotester. The experimental results show that 

nanoparticles, like SiO2 value-added into base oil exhibit 

good friction reduction and anti-wear properties. 

additionally SiO2 nanoparticles within the SN-500 base oil 

attenuated friction coefficient by 61%, 55% and 43% at 

0.5wt% concentration and 36%, 76% and 17%at 0.75wt% 

concentration severally, as compared with customary base 

oil without SiO2 nanoparticles. This tribological behaviour 

is closely associated with the deposition of nanoparticles on 

the rubbing surfaces. Additionally, the topography of worn 

surfaces was analyzed by using Scanning microscopy 

(SEM). 
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ShubrajitBhaumiket.al. [2014] [5] The paper 

investigates the exceptional anti wear and extreme pressure 

properties of multi walled nanotube based oil. Completely 

different samples of oil containing variable proportions of 

MWNT (MWNT) and black lead were ready. The samples 

were tested for his or her anti wear and load bearing 

capability in keeping with ASTM G99 and ASTM D-2783 

standards. When pass load check in four ball tester the 

rubbed surfaces were investigated with Scanning Electron 

Microscope (SEM) pictures. The wear check results show a 

decrease wear by 70–75% just in case of multi walled 

carbon nanotube based mostly oil as compared with pure 

mineral oil. moreover, it's been determined that the load 

bearing capability just in case of multi walled nanotube 

based mostly oil will increase by 200th as compared to pure 

mineral oil. A comparison within the anti-wear and load 

bearing capability properties of black lead and carbon 

nanotube based mostly oil was studied that showed the 

inefficiency of black lead based lubricating substance over 

MWNT based oil. Thus, the finding would be useful in 

developing new nanoparticle based mostly lubricants. 

S.Settu et.al. [2014][6]they have studied milling of 

EN8 steel with three completely different lubrication 

conditions like dry, machining with water soluble oil and 

machining with oil based mostly Nano cutting fluid. The 

Nano cutting Fluid developed by exploitation refined 

vegetable oil as a base fluid and also the CuO Nano Particles 

with a weight percentage of 0.3% distributed by the 

utilization of ultrasonicator. The Taguchi and ANOVA 

techniques utilized in this investigation to identifying the 

optimum method parameters for milling the Keyways within 

the EN8 Steel used for the motor and pump shafts. The 

obtained results of tool wear and surface finish throughout 

machining below the utilization of common machining 

parameters are compared and located that the machining 

performance of oil based mostly Nano cutting fluid is more 

than the dry, oil based mostly cutting fluids. 

ShubrajitBhaumik et.al. [2014][7] The paper 

investigates the exceptional anti-wear and extreme pressure 

properties of multi walled carbon nanotube based mineral 

oil. Different samples of oil containing varying proportions 

of MWNT (MWNT) and graphite were prepared. The 

samples were tested for their anti-wear and load bearing 

capacity according to ASTM G99 and ASTM D-2783 

standards. After pass load test in four ball tester the rubbed 

surfaces were investigated with Scanning Electron 

Microscope (SEM) images. The wear test results show a 

decrease wear by 70–75% in case of multi walled nanotube 

based mineral oil as compared with pure mineral oil. 

Furthermore, it has been observed that the load bearing 

capacity in case of multi walled carbon nanotube based 

mineral oil increases by 20% as compared to pure mineral 

oil. A comparison in the anti-wear and load bearing capacity 

properties of graphite and nanotube based mineral oil was 

studied which showed the inefficiency of graphite based 

lubricant over MWNT based oil. Thus, the finding would be 

helpful in developing new nanoparticle based lubricants. 

Ajinkya S. Pisal et.al.[2014] [8] They have 

investigated tribological properties of oxide (CuO) 

nanoparticles that is supplemental to engine oil 20W40. 

Samples were ready of varied proportion of CuO 

nanoparticles in engine oil (0.2, 0.5, 0.75 and one wt. %). 

the wear and tear and friction experiment was carried on Pin 

on Disc Tribometer and also the tests were performed with 

varied load, speed and ranging concentration of 

nanoparticles in engine oil. The obtained results show that 

CuO nanoparticles added in engine oil exhibits sensible 

friction reduction and anti-wear properties and additionally 

remittent the constant of friction by pure gold and 53 at 

0.5wt% concentration severally, as compared with standard 

engine oil without CuO nanoparticles. This Tribological 

behaviour is closely associated with the deposition of 

nanoparticles on the rubbing surfaces. additionally, the 

topography of worn surfaces was analyzed by victimization 

Scanning microscopy (SEM). 

Jyoti Mayekar, et. al. [2014][9]They have 

investigated, the copper oxide nanoparticles are synthesized 

by wet chemical precipitation methodology and are 

characterized by using XRD (X ray diffraction), SEM 

(Scanning electron Microscopy) and EDAX (Energy 

Dispersive X ray Spectroscopy). XRD information reveals 

that copper oxide was shaped as CuO and its monoclinic 

structure. The particle size of the nanoparticles shaped have 

sheet like structures with close to 20-30 nm breadth and 

100-200 nm length. This methodology is convenient, simple 

and effective compared to the familiar strategies of synthesis 

of nanomaterial like thermal decomposition of precursors, 

co- implantation of metal and oxygen ions and ultrasonic 

spray pyrolysis. 

Mani kandan.d et.al. [2015][10] In this present 

paper thermal spray surface modification technique has been 

used to enhance the corrosion resistances of EN8 steel 

substrate. After an exhaustive literature survey alloy powder 

Al2O3, TiO2 have been selected to deposit on the substrate 

steel specimen with help of thermal spray techniques. The 

corrosion resistance of the coated and uncoated specimens 

was investigated according to ASTM standard AISI1040. 

An aim of the present study is to analyze of various coating 

powder like aluminium oxide, Titanium oxide and 

zirconium are used to compare the better coating thickness 

range by using ANSYS software. It can be designed using 

CATIA software and imported the model to ANSYS work 

bench software. From the result it can be choosing the better 

coating powder on the EN8 steel to be investigated in this 

project. It has been concluded that the alloy powder 

deposited with the help of thermal spray coating process 

have been found very useful to minimize the corrosion 

problem of carbon steels. 

Vijay Kumar S. Jatti et.al. [2015][11] This study 

examined the tribological behavior of titanium oxide 

nanoparticles as additives in mineral primarily based multi-

grade engine oil. All tests were performed beneath variable 

load and concentration of nanoparticles in lubricating oil. 

The friction and wear experiments were performed using pin 

on disc tribotester. It absolutely was demonstrated that the 

nanoparticles as additives in lubrication will effectively 

improve the lubricating properties. This was as a result of 

the nanoparticles go in the friction zone with the flow of 

lubricating substance, so the sliding friction modified to 

rolling friction with a results of the reduction of the friction 

coefficient.   

S. Bhaumik et.al. [2015] [12] They have examined 

the anti-wear properties of CuO nanoparticles based mostly 

oil victimization pin-on-disk equipment. The pin material 
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chosen was nut 24(untreated) because it is employed in gear 

manufacturing. Ordinarily used graphite macro particles 

(wt.%) and CuO nanoparticles(wt.%) were used as 

additives. It had been discovered that the additives based 

mostly oil samples exhibited superior antiwear properties 

than pure oil. eachCuO nanoparticles (0.2 wt. %) and 

graphite (0.2 wt. %) based mostly lubricator showed 

significant decrease in constant of friction and specific wear 

rate. There was a reduction in each constant of friction (28.5 

% approx.) and specific wear rate (70 the worries approx.) 

just in case of CuOnanolubricants and graphite based mostly 

oil as compared with the pure oil.Flash-fire purpose, body 

and body index additionally accrued with the rise in additive 

concentration. The surface characteristics of the pin were 

studied victimization Scanning microscope (SEM) and 

surface roughness tester. The SEM pictures showed 

additional rough surfaces just in case of pure oil samples as 

compared with graphite and CuO nanoparticles based 

mostly samples. The surface roughness values of the pins 

just in case of graphite (0.2 wt.%) and CuO nano particles 

(0.2 wt.%) based mostly lubricator were abundant lesser 

than pure oil. From the results they need expected that 

minimum 0.2 wt. % CuO nanoparticles were needed to 

reinforce the antiwear property of the lubricator. This work 

aimed in transportation a comparative experimental analysis 

victimization CuO nanoparticles and ordinarily used 

graphite macro particles as lubricator additives on varied 

properties like body, flash purpose, fire point, surface 

roughness and anti-wear properties. Thus, the work would 

be helpful in developing new nano lubricants with minimum 

additive concentration. 

Settu.S et.al. [2015][13] Nano cutting fluid 

applications in metal cutting industries were exaggerated 

over the past decade. The dispersion of Nano particles to the 

standard cutting fluids produces higher performance Nano 

metal operating fluids. Vegetable oils are the predominant 

alternatives to the standard oil based mostly cutting fluids by 

dispersing the various forms of Nano particles the physical 

and thermo chemical properties of vegetable oils were 

exaggerated. It’s found that the utilization of oil based Nano 

cutting fluids reduces the tool wear and increase the tool 

life. Several researchers have found the various properties, 

performance of Nano cutting fluids and concluded that this 

can be the proper alternative solution for the cutting fluid 

needs and tool life aspects in industries. A close review of 

the oil based Nano cutting fluids and its preparation and also 

the benefits obtained were mentioned in this paper. 

S.D. Vetrivel et.al. [2015][14] The objective of the 

project is to judge the small hardness and wear resistance of 

medium steel. Medium steel is extensively utilized in 

structural and automotive applications owing to its leveling 

properties of hardness, wear resistance, malleability and 

strength. The most aim of heat treatment is to vary its 

mechanical properties like hardness, strength and alternative 

tribological properties. Cylindrical specimens were prepared 

using lathe machine of needed dimensions. The surface 

treatments like gas nitriding, liquid nitriding and induction 

hardening were utilized to judge the delicate steel properties. 

Three specimens each is subjected to totally different 

temperatures 500⁰C, 550⁰C, 600⁰C as same for all surface 

treatments however varied soaking time. the heat treatments 

are followed by quenching with totally different medium 

and tempering below same temperature for all the surface 

treatment method. XRD test is taken for layer formation. 

Micro hardness values are tabulated from Vickers micro 

hardness testing machine. The wear resistance is calculated 

with the assistance of pin-on- disc equipment. The wear 

check parameters were taken as sliding velocity (V) 1.5 m/s, 

traditional force (N) 5 N and sliding distance (S) 600 m. The 

values obtained are compared at intervals the surface 

treatment processes. The optimum valve obtained shows, the 

temperature and conclusion medium has an important role to 

decide the properties of specimen i.e. high hardness and 

wear resistance. 

Maharaja K et. al. [2016][15] several researchers 

have tried to boost the tribological characteristics of 

lubricants to decrease friction coefficients and wear rates. 

Recently, nanoparticles have emerged as a brand new quite 

additive attributable to their size, form and different 

properties. A nano lubricating substance could be a new 

kind of engineering lubricating substance product of 

nanoparticles, dispersant, and base lubricating substance. 

Investigations associated with the tribological characteristics 

of oil lubricants with addition of nanoparticles are reviewed 

here. 

Muhammad IlmanHakimi Chua Abdullah et.al. 

[2016][16] An experimental investigation was conducted to 

analyze the potential of polygonal shape boron nitride 

(hBN) nanoparticles as friction modifier and antiwear 

additive in engine oil. During this study, an best 

composition (0.5 vol.%) of 70 nm hBN nanoparticles was 

spread in SAE 15W-40 diesel motor oil by sonication 

technique. Sample was stabilised using 0.3 vol. the concerns 

oleic acid as a surface-active agent. The tribological check 

was performed employing a four-ball tribometer. Surface 

morphology and its chemical composition were allotted 

employing a profilometer, scanning microscopy (SEM) and 

Energy-dispersive X-ray spectrographic analysis (EDX). It 

absolutely was found that the optimized nano-oil may 

reduce the constant of friction and increase wear resistance, 

as compared with typical diesel motor oil. Some adhesive 

and abrasive wear sorts were known as predominant wear 

mechanisms. 

Shashikant. B. Dhokate et.al. [2016][17]In this 

analysis aluminum oxide (Al2O3) nanoparticles were added 

into the SN-500 base oil and tribological properties were 

examined. The concentrations of Al2O3 nanoparticles ready 

in SN-500 base oil are 0.1 wt. %, 0.5 wt. %, 0.75 wt. % and 

1 wt. %. The trials of friction and wear were distributed on a 

pin on disc tribotester, with varied the concentration of 

nanoparticle and by varied load (10N, 30N & 50N). The 

obtained results were compared between Al2O3 nano oil 

and SN-500 base oil. The results showed that 0.5wt% for 

Al2O3 nano fluid concentration was an optimum 

concentration for wear. For the friction reduction check, 

once Al2O3 nanoparticles were intercalary into a base oil, 

the constant of friction reduced by 19, 35th & 52 at 1wt% 

concentration as compared to base oil without nanoparticles.  

Sung-wan hwang et.al. [2017][18] A pin-to-disc 

wear testing machine was used in order to investigate the 

wear characteristics of a lubricant with Nano-diamond (ND) 

particles. The applied loads were 30 N, 40 N, 50 N and 60 N 

and the sliding speed was 0.3 m/s. The wear tests were run 

with a sliding distance of 24 km. The friction coefficients 
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and wear loss of S45C specimens were tested in a 

commercial oil (5W-40) with different ND concentrations 

ranging from 0 to 0.02 wt.%. The addition of ND particles 

to commercial oil was found to reduce the coefficient of 

friction for S45C steel. ND particles as a solid additive in oil 

lubricants were found to improve the tribological behavior 

of S45C carbon steel. For the S45C steel, the best 

concentration was found to be 0.0075 wt. % for both the 

anti- wear and friction reduction performance capabilities. 

III. CONCLUSION 

Based on above literature review some important 

conclusions are drawn  

 Various optimization techniques are used for enhance 

the anti-wear properties of lubricant like pin on disk 

test, ball on disk test, XRD techniques, SEM technique 

etc. 

 Constant of friction increases with increase in volume 

quantitative relation of engine oil additives and reduces 

with increasing in volume quantitative relation of 

transmission oil additives. 

 Utilization of oil based Nano cutting fluids reduces the 

tool wear and increase the tool life. 

 Alloy powder coating is very useful to minimize the 

corrosion problem of carbon steels. 

 Nano fluid based lubricant is very effective for reduce 

the wear rate.  
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