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Performance Evaluation of Compressed Cold Air System
for Environmentally Conscious Machining

M. C. Kang, J. S. Kim, D. W, Lee(ERC/NSDM, Pusan Univ.), S. S. Lee(Graduate School, PNU)

ABSTRACT

In industrially advanced countries, environmentally conscious machining was eagerly studied because of ecological

and economical reasons. As the environmental regulations become stricter, new machining technologies which takes
environmental aspects into consideration are being developed. Industry and research instititions established
applications for dry, semi-dry, oil-mist and compressed cold air machining. This paper investigates the performance
of new compressed cold air system for environmentally conscious machining and evaluates machinability of dry and

new compressed cold air machining. A series of tests are carried out using measuring eqipments under dry and

compressed cold air machining.
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Fig. 1 Schematic diagram of compressed cold air
system
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a) temperature test

b) ‘pressure test

Fig. 3 Performance evaluation setup
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Table 1 Experimental setup and cutting conditions

MAKINO V55
¢ 8 Ball Endmill

Machining center

Tool
o (2-flute, TiAIN coated)
STD 11 (HrC
Workpiece (HzC 25)
80x% 150
Cutting Speed(rpm) 8000
Feed Rate(mm/min) 1500

1.3(Rough cutting)

Axial depth of cut
P 0.28(Finish cutting)

Coolant Dry, Compressed cold air(-30° )
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Fig. 5 Temperature variation of compressed cold air
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Table 2 Output of pressure measurement

N

Input Pressure | Output Pressure| Nozzle Pressure
8kef/or 8kef/c 3kgf/cnt

dE71dM FEHE EHFVIS HEATY
AN=gE B3 ver SEEAIIIY 4¥e
8kgfiem’2 2 FYsigou, &5 EoAe e
3kgflem’ 2. 2 o] dojzith ol BY~s FHE
AXNHA kel tdE&do] g7l ol

g 532 AEFEB vlo]a 2 vlxdEt
(Micromanometer)& &4 &A1} Fig. 69 Al
Zoll A FFo) AE AR EY S S3
& A3 £ 6000 o ZLT FFE FFEE A
2 Z39%U

o

604 g—————p——p———— @
5004
-
400
€
=
i~
& 200
o
100
0 L) T L T L L T
o w0 20 30 4 50 60
Operating Time (min)

Fig. 6 Flow rate of compressed cold air system
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a) dry b) compressed cold air

Fig. 7 Headphone die machined by dry and cold air
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b) compressed cold air

Fig. 8 Surface shape of dry and cold air cutting
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