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A review of milling with the minimum quantity lubrication using vegetable
oils
Mojtaba Kolahdoozan'* 7, Masoud Shiri Varnamkhasti 2, Sattar Mohammadi
Esfarjani® 2
1- Department of Mechanical Engineering, Najafabad Branch, Islamic Azad University,
Najafabad, Iran
2- Modern Manufacturing Technologies Research Center, Najafabad Branch, Islamic

Azad University,Najafabad, Iran
fCorresponding Author Email: kolahdoozan@pmec.iaun.ac.ir

Abstract:

In recent decades, there has been a lot of research on the development of new, environmentally
friendly machining techniques. The Minimum Quantity Lubrication (MQL) method is one of these
new methods .In this method, a very small amount of lubricant is combined with compressed air.
The resulting mixture is used as a lubricant fluid. In this method, the oils should be weighed less
and low viscosity, in order to spray the powder properly and uniformly due to the combination of
compressed air to the machining site. So, vegetable oils with a suitable smoke point, due to their
low cast and availability, can show good performance because they have a little weight and low
viscosity. Vegetable oils can perform lubrication well and are more environmentally friendly but
have less cooling than the shear fluids. This violation can be overcome by correct selection of shear
tools. In this paper, MQL method using vegetable oils is reviewed. A review of the researches
carried out in this field showed that the MQL method is the most suitable machining condition in a
semi-arid method. It is hoped that the content of this research to be considered by Industrialists
and researchers in order to helping to maintain the environment.

Keywords: Milling, Industrial Lubricants, Minimum Quantity Lubrication (MQL) Method, Vege
table Oil, Carbon Nanotubes
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Fe 132 Water
311 Ethylene glycol
Alxcu Water
Y Ethylene glycol
oil
Agxcuy
Water
hoxaly Ethylene glycol
3290 Water
Carbon 7780 Water
Nanotubes 17100 Antifreeze
14300 Oil
Carbon 21 Wa_ter
Nanotubes 111 Oil
3 Toluene
Graphite 1020 Qil
Diamond 3500 Ethylene glycol

# k1, thermal conductivity of liquid; k2,
thermal conductivity of solid
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(Ka/kq)*
66 Water
AL,0; 156 Ethylene glycol
140 Glycerol
342 QOil
127 Water
Cuo 300 Ethylene glycol
. 14 Water
70, 33 Ethylene glycol
Fe;0, 11.5 Water
Zr0, Water
WO, Ethylene glycol
48 Water
Zn0 113 Ethylene glycol
. 2.2 Water
510, 5.2 Ethylene glycol
655 Water
Cu 1550 Ethylene glycol
Water+
Ethylene glycol
Agd 697 Water
Au 518 Water
1830 Ethanol
2370 Toluene

_ Poly(a-olefin) oil

%_ Multiwalled carbon nanotubes (MWCNT)
27_ Carbon nanotubes

%8 _Thermal conductivity ratio of solid to liquids
#_ Nanoparticle
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