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On the Effects of Cryogenic Cooling and Lubrication with Nanofluid on Surface
Roughness and Tool Wear in A286 Superalloys Turning

S. H. Musavi', B. Davoodi®”
! M.Sc., School of Mechanical Engineering, Iran University of Science and Technology., Tehran., Iran.
2 Assoc. Prof., School of Mechanical Engineering, Iran University of Science and Technology, Tehran., Iran.

Abstract

Super alloys, are metal with high toughness and low thermal conductivity that they have low machinability.
Sever tool wear and unsuitable surface roughness in machining of these materials are the main challenges for
machining process. In this study, the effect of the cutting fluid types under minimum quantity cooling-
lubrication method on work piece surface roughness and tool wear in machining of A286 super alloy were
studied and their results were compared with wet and dry methods. For this purpose, vegetable based
lubricant and nanoparticles in minimum quantity lubrication along with cryogenic cooling were used. The
results of surface roughness survey under R, criterion showed that using of vegetable-based lubricant with
nano silicon oxide under minimum quantity lubrication and cooling with liquid nitrogen are caused the
surface roughness decreased 30-75% compare to dry condition and 15-64% decreased compare to wet
lubrication. Also due to very low surface roughness variations compare to cutting parameter variations; this
method has low sensitivity to cutting parameter variations. Nano silicon oxide in cutting fluids caused to
decrease metal-metal contact surface and friction and thus it reason to decrease the tool wear and improve
the surface quality in minimum quantity cooling-lubrication method.

Keywords: A286 Superalloy; Minimum Quantity Lubrication-Cryogenic; Nano Fluid; Surface Roughness;
Tool Wear.
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