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Abstract. This paper presents the effect of the diameter of orifice nozzle coolant on cutting 
performance of aluminum alloy 6066 in turning operations. The main factors affecting the 
performance and the major influence are tool wear, tool life, chip deformation and surface 
roughness by using coated cemented carbide Al2 O3 insert. The surface roughness and chip 
deformation performance of the various diameter of orifice nozzle and velocity of coolant on 
cutting is investigated. The experiments were carried out on 2 axes CNC lathe machine. The result 
revealed that the good performance of surface roughness at the smallest nozzle orifice size with 
velocity given a great influence on cutting speed performance.   

Introduction 

The manufacturing industries have been always searching for new ideas to reduce the 
manufacturing process cost and quality of parts. It is generally agreed that the application of cutting 
fluids can improve the tool life and results in a good surface finish by reducing thermal distortion 
and flushing away of machined chips [1]. Furthermore, the cutting fluids also incur a major portion 
of the total manufacturing cost, Machining with solid lubricants [3][4], MQL [5], dry machining, 
high-pressure coolant, flood cooling, compressed-air/vapor/gas as coolant, and cryogenic cooling 
by liquid nitrogen are some of the alternative approaches for turning performance improvement  and 
development on tool life and surface roughness [2]. During dry machining of aluminium alloy 6066, 
the tool wear, and tool life are mainly caused by the formation of an adhesive layer and built-up-
edge, which has a great effect on the quality of the machined surface. [7] The chips that are formed 
in turning operation tend to entangle to the material and carbide insert causes an obstacle to 
dislodge the chips through the points [6]. This research is to provide an alternative technique or 
process to facilitate the machining of aluminium alloy 6066 using re-designing various diameter 
of orifice nozzle.  

Experimental Design 

Figure 1 shows the schematic diagram of coolant system in machine tool experimental setup. 
The machine is equipped with a pressure pump system and the flow rate in this pump is kept 
constant throughout the experiment. In this experiment, some variables have been investigated 
including the interchangeable various nozzle sizes, depth of cut, cutting speed and feed rate. The 
effects of cutting speed on the performance of coated cemented carbide Al2O3 insert with various 
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