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Abstract: This paper present the characteristics of micro- and meso-scale milling processes in which compressed cold
air, minimum quantity lubrication (MQL) and MoS, nanofluid MQL are used. For process characterization, the micro-
and meso-scale milling experiments are conducted using desktop meso-scale machine tool system and the surface
roughness is measured. The experimental results show that the use of compressed chilly air and nanofluid MQL in the
micro- and meso-scale milling processes is effective in improving the surface finish.
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Fig. 1 Effects of cutting fluid on human health
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Fig. 2 Experimental setup
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Table 1 Experimental scheme Table 2 Experimental conditions
Run MQL Spray Compressed Chilly Air Milling Tool Carbide too? coated by tungsten
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1 No No
Workpiece SK-41C
2 No -20°C
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4 20 cc/hr -20°C - -
Air Flow Rate 45.2 /min
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Fig.4 Process of nanofluid fabrication
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Fig. 5 Pulverization Process of MoS, Powder (x 5,000)



Table 3 Experimental conditions

Carbide tool coated by tungsten

Milling Tool End mill ®=0.5mm
Workpiece SK-41C
Milling Passes 4
Spindle Speed 20,000 RPM
Air Flow Rate 45.2 /min
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Table 4 Experimental scheme
Run MQL spray Compressed Chilly Air
1 No No
2 No -20°C, Chilly Air
3 Paraffin Oil, 20 cc/hr No
4 Nanofluid, 20 cc/hr No
5 Paraffin Oil, 20 cc/hr -20°C, Chilly Air
6 Nanofluid, 20 cc/hr -20°C, Chilly Air

150KV X50,000 100nm WD 30mm

(b) Wet Milled
Fig. 6 SEM images of MoS; nano particles (x 50,000)
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