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The study on improving tool life using compressed chilly air

C.WKim*, C.M.Lee** D.W.Lee", J.S.Kim"™, W.S.Jung™"

JI Abstract

l
|

High-speed machining generates concentrated thermal/frictional damage at the cutting edge and rapidly decreases the
tool life. This paper is aimed at improving the tool life using compressed chilly air. In this paper, the experiments were
carried out in various cutting environments, such as dry, wet and compressed chilly air. Tool life were measured to evaluate
machinability in high-speed milling of various materials. With respect to the cutting environment, compressed chilly air
increased tool life. However, the wet condition decreased tool life due to the thermal shock caused by excessive cooling.
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Table.1 Cuttting conditions

Machining Parameters

45° inclined plane

Workpiece STD]I(I‘H{C 28, 43, 50)
STF4(HRc 43)
Inconel718(HRc42)
. Carbide end mill
Cutting Tool .
(TiAIN Coated, 8, 2 flutes)
Operation Down milling

Cutting Speed 90m/min, 210m/min

Feed rate 0.1lmm/tooth
Depth of cut 0.5mm(Axial)
Pick feed 2mm(Radial)
. Dry, Flood coolant
Cutting . .
. Compressed Chilly Air
Environment .
(-97C,-35C)
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Fig.1 Compressed chilly air system
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Fig.2 Experimental set-up
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Fig. 3 Flank wear in compressed chilly air
(cutting speed : 210m/min)
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Fig. 4 Length cut in various cutting
environments(Cutting speed : 210m/min)
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Fig. 5 Tool Wear vs. Cutting Length
(Cutting speed : 210m/min)
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Fig.6 Tool Wear in machining inconel718
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Fig. 7 Cutting length in different cutting
environments(Cutting speed : 201m/min)
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Fig. 8 Tool wear pattern
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