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A B S T R A C T A R T I C L E   I N F O 
Presently, nanoparticles are mixed into lubricants to enhance the lubricating 
and cooling properties. Some research works are available on minimum quan-
tity lubrication (MQL) machining performance of nanofluids suspended with 
MoS2, Al2O3 and xGnP nanoparticles. However, the deficiency has been found 
in applying of metal particles like copper (Cu) nanoparticles. In this research, 
nanofluids have been prepared by mixing four types of nanoparticle (Cu, 
Graphite, MoS2 and Al2O3) into natural-77 vegetable oil with two concentra-
tions (1 % and 2 %). Taguchi’s orthogonal array has used for experimental 
design. The machining performance of nanofluids are evaluated with regard 
to the reduction in cutting force and surface roughness during MQL milling of 
Ti-6Al-4V alloys. Analysis of variance (ANOVA) has carried out to investigate 
the relative influence of machining parameters. From the analysis, Cu and 
Graphite nanoparticles have shown higher effects for reducing cutting force 
and surface roughness. The results of ANOVA have shown that the type and 
concentration of nanoparticles influence the cutting force significantly. The 
confirmation tests have carried out and found that copper-nanofluid reduced 
cutting force and surface roughness by 8.84 % and 14.74 %, respectively. 
Graphite-nanofluid reduced cutting force and surface roughness by 5.51 % 
and 21.96 %, respectively. 
© 2017 PEI, University of Maribor. All rights reserved. 
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P O V Z E T E K P O D A T K I   O   Č L A N K U

Dandanes	se	nanodelci	dodajajo	mazalnim	sredstvom	za	izboljšanje	mazalnih	
in	hladilnih	lastnosti.	Na	temo	izboljšanja	lastnosti	strojnih	obdelav	z	mazan‐
jem	 z	 minimalnimi	 količinami	 (angl.	 MQL)	 z	 nanofluidi	 z	 dodanimi	 MoS2,
Al2O3	in	xGnP	nanodelci	je	bilo	narejenih	več	raziskav.	Pomanjkanje	raziskav	
je	ugotovljeno	na	področju	dodajanja	kovinskih,	npr.	bakrenih	nanodelcev. V	
tej	raziskavi	smo	nanofluide	pripravili	z	mešanjem	štirih	vrst	nanodelcev	(Cu,	
grafit,	MoS2	in	Al2O3)	v	naravno‐77	rastlinsko	olje	z	dvema	koncentracijama	
(1	%	 in	 2	%).	 Za	 zasnovo	 eksperimenta	 smo	 uporabili	 pravokotno	 Taguchi	
matriko.	Kakovost	strojne	obdelave	je	bila	ovrednotena	z	zmanjšanjem	rezal‐
nih	 sil	 in	 površinske	 hrapavosti	 med	 MQL	 rezkanjem	 Ti‐6Al‐4V	 zlitine.	 Za	
določitev	relativnega	vpliva	parametrov	obdelave	je	izvedena	analiza	variance	
(ANOVA).	Ugotovljeno	je,	da	imata	uporaba	Cu	in	grafitnih	nanodelcev	največ‐
ji	vpliv	na	zmanjšanje	rezalne	sile	in	površinske	hrapavosti.	Rezultati	ANOVA	
pokažejo,	 da	 tip	 in	 koncentracija	 nanodelcev	 odločilno	 vplivata	 na	 rezalno	
silo.	 Izvedeni	 testi	 za	potrditev	 so	pokazali,	 da	Cu	nanodelci	 znižajo	 rezalno	
silo	za	8.84	%	in	površinsko	hrapavost	za	14.74	%,	grafitni	nanodelci	pa	zma‐
njšajo	rezalno	silo	za	5.51	%	in	površinsko	hrapavost	za	21.96	%.	
©	2017	PEI,	University	of	Maribor.	All	rights	reserved.	
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