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Performance evaluation of uncoated carbide insert for end milling of aluminium alloy (6061 T6) with 
nanofluid MQL environment 
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Cutting fluids are considered essential for a number of reasons such as decreasing friction between the workpiece and the cutting 
tool, reducing the tool wear thus enhancing the tool life and improving the surface characteristics, lubricating and cooling the 

interface between sliding surfaces, increasing productivity due to reduced costs through minimizing the heat generated at the mated 
surfaces and for flushing away the chips, debris and residues. Uncoated cemented carbide tools are tested for performance analysis 
in terms of flank wear in end milling of aluminium alloy AA6061 with a minimum quantity lubrication condition using TiO2 
nanofluid. The results of the machining with water-based TiO2 nanofluid are compared with oil-based minimum quantity lubrication 
phenomena. Micro-abrasion, micro-attrition and adhesion wear leading to edge chipping are identified as the main wear mechanisms. 
Aluminium deposits as a result of adhesion and attrition on the tool flank regionare observed. The results show the capabilities of 
water-based nanofluid as a competent MQL medium, in terms of tool edge integrity and reduced adhesion losses, replacing the 
conventional oil-based MQL.
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