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1 Abstract }

Jung-Suk Kim™"

air machining.

o) AE), Compressed Cold AinQ&zH-g7])

In industrially advanced countries, environmentally conscious machining was eagerly studied because of ecological and
economical reasons. As the environmental regulations become stricter, the new machining technologies which take environmental
aspects into consideration are being developed. Recently the research institutions have established application method for
dry, semi-dry, oil-mist and compressed cold air machining, In this paper the performance of new compressed cold air system
for environmentally conscious machining is investigated and machinability of dry and new compressed cold air machining
is evaluated. A series of tests are carried out by using measuring equipments in condition of dry and compressed cold
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Table 1 Specification of compressed cold air system

System Compressed cold air system

Ist cooling Indirect cooling mfﬁhOd using compressed
cooling cycle

2nd cooling Vortex tube
Refrigerant R

Lowest

-50°

Temperature 0T

Fig. 1 Overview of compressed cold air system
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Fig. 2 Schematic diagram of compressed cold air system
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(b) Pressure test

(a) Temperature test

Fig. 3 Testing equipments setup for performance

evaluation
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Table 2 Experimental setup and cutting conditions

Machining center Makino V55
Tool $8 Ball Endmill
(2-flute, TIAIN coated)
Workpiece STD 11 (HrC 25)
(mm’) 80x150
Cutting Speed(rpm) 8000
Feed Rate(mm/min) 1500
Axial depth of 1.3 (Rough cutting)
cut(mm) 0.28 (Finish cutting)
])lys
Coolant Compressed cold air
(-30C, 3 kgfenr, 10 £ /sec)
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Fig. 5 Temperature variation of compressed cold air
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Fig. 6 Minimum cooling temperature of compressed cold
air system
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Table 3 Result of pressure measurement

Input Output Nozzle
Pressure Pressure Pressure
8 kgfem’ 8 kgr/on’ 3 kgdenm’

Flow Rate(l/sec)

y T T T T

0 10 20 30 40 50
Operating Time(min)

Fig. 7 Flow rate of compressed cold air system
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Fig. 8 Shape of headphone modeling

(a) Dry (b) Compressed cold air
Fig. 9 Headphone die machined by dry and cold air cutting

(a) Dry
Fig. 10 Surface shape by dry and cold air cutting

(b) Compressed cold air

qFez gohe Aol ol AAoR 4L g o w2
27} T Eol EAYsHA 51”7 o LEE YZAA
FA Z3h7) gl w2 259 52 &Y stolA Mol &
ol mlAatA 2EA Hat ol A9 vt datol
BolstEA e EEY TAHAUA FTHE HIIA =7

ot} Fig. 102 3|=& 339 93 7EE 37803
& AH-Sto] WA Jolnh

Fig. 10904 YEY4E71E ol 88 3842 9%
Foll thajAl obF A g & Ao HHol
AAEAE YTl dshA Y& 22 FA8E

(e~

,L



WYE - 233 - gUS -

73430123 - XA

[=X=1al

B3R Eai B Th2upel nAT BUL BAT 4
k. o2 Qs WEHAe] ANBA HAN o £ %
W e A Boh A4z o] 39E 4pIves
d P4o|uE EUZEE 245]7 2ustel $9% &
Aol Aol dald B TRE A4 WEo et B
ERCEPL TS SECEE S NESET TS
stk 7419 44 A7) 3 Reo] 027mo] 3 YF
420 S48 AV 4] 0.195m UsiL gof Solz
39 %971

10
Y B4 BT

38 A AN U5
SECRELEES

7) A

78 AA3 23t o o el w * 2E9 49 el
3 g3l A AE H5E HelFUE OHE 4EL
7] AR ¢ & AoiTh AR A A2golA B4
$4 2EUA 42 ATH S AT 712
AN BB, ERzE 54 o £ F9E
HojZqith. Webd YERAERol 1%L, 1YY FY
2 gt | glold AAZkguT BT RHAE 2
£UE wojzel, BYNHY AT &Y HAY
ot

£ Q7L 2001 TR ATY FRHY A
QAE o) 7w Aol o) SaEIg v olof 74 =
ve.

132

o

b

Ao

i)

(1) Sokovic, M., and Mijanovic, K., 2001 “Ecological
Aspects of the Cutting Fluids and its Influence on
Quantifiable Parameters of the Cutting Processes”,
Journal of Materials Processing Technology, Vol.
109, pp. 181 ~189.

(2) Kang, J. H., 2000, “Environmentally Conscious
Machining Technology and Machine Tool”, Journal
of the Korean Society of Machine Tool Engineers,
Vol. 9, No. 1, pp. 9~19.

(3) Rahman, M., Senthil Kumar, A., 2001, “Experimental
evaluation on the effect of minimal quantities of
lubricant in milling”, Journal of Machine Tool and
Manufacturing, Vol 42, pp. 539 ~547.

(4) Klocke, F., and Eisenblatter, G., 1997, “Dry Cutting”,
Annals of CIRP, Vol. 46, No. 2, pp. 519~526.
(5) Choi, H. Z., Lee, S. W, and Jeong, H. D., 2002,

“The Cooling effects of Compressed Cold Air in
Cylindrical Grinding with alumina and CBN Wheels”,
Journal of Materials Processing Technology, Vol.

111, pp. 265~ 269.

(6) Kim, S. W, and Lee, D. W,, 2000, “Evaluation of
Machinability by Cutting Environments in High-
Speed Machining of Difficult-to-Cut Materials”,
Journal of the Korean Society of Machine Tool
Engineers, Vol. 9, No. 6, pp. 158~163.

(7) Honma, H., Yokogawa, k., and Yokogawa, M.,
1996,
Cooling Air Grinding Technology”, The Japan

“Study of Environment Conscious CBN

Society Precision Engineering, Vol. 62, No. 11.



