R | 2003 1L 5 REN A GRS pp.300-304

24| X2 A% 7|8 o gt
HAR HHE 712 B WA et ¢ T

L&F (B=7|AHTH XsE€

HAUI[AHTF)

A Study on the Environment Conscious Machining Process
Using Compressed Dry Cooling Air

J. H. Kang*, J.Y. Song, J.K. Park , S.K. No (KIMM Intelligent Precision Machine Dept.)

ABSTRACT

Used cutting fluid from machining processes is harmful to both environment and human health. Chemical substances that

provide the lubrication function in the machining process are toxic to the environment if the cutting fluid is released to soil

and water and caused serious health problems to workers who are exposed to the cutting fluid in both liquid and mist form.

Recently, cost of using cutting fluid is increasing as the number and the extensiveness of environmental protection laws and

regulations increase. Therefore, the use of cutting fluid in machining processes place an enormous burden on manufacturing

companies to cover the additional costs associated with their use and protection of our environment.

Current trends in manufacturing are focused on minimizing or eliminating the use of metalworking fluids in machining
processes. And the increased costs for the disposal of waste products (swarf, coolants and lubricants), especially in
industrially developed countries, has generated interest in dry machining. A variety of new techniques are testimony that new

technology has rationalized further efforts to research and implement dry machining processes.

This paper presents the developed equipment, the process optimization and the applications in the field of surface

grinding for the new cryogenic dry machining using a compressed cooling air. The investigated new machining process

method shows many advantages compared to conventional techniques with cutting fluid.
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Fig.1 Comparison of wet and dry type machining

aed AAg R £4 2 AE e Sl A

Adel Belzh WEse] W 2 wF S @
i, $4 edol wAlA = g W, A4
sol A AA PRE we %9 23 vy
A A4 5 New dn fg AIE A
wobsarel, 27 Aelol SAME 3, 9, 5, A
etz Fol o WERoEA Uyl B 29

Fagoz A75a gk
E, dokeel A% 3 A @ AY9AE

S R el A fol wEHORA Fig) o ¢
o] Aatfro] EAH 24T §% QR & z7tE
s A% g oA, uek el Aol AeA ol

Al Ao Fajlens gt ek

SRR RURRELY san
Fsfhomest 25k

Sadpin Bl P P
Lrwibloom Gk & T L. ER SR
N 58 BT

g B \ EEE RN
Bt nimicni it L H

T M dasd e

E om dcnd

Fig.2 Harmful toxicity to human health
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Fig.5 Comparison of cooling air temperature
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Fig.10 Comparison of grinding force

132

A4 A Wz 3UEE Fske Aol
QoAM= "Rz A WA Agus s3E
T omg &8 ALg HUHsk7] Y edo E
A& mesislch edd @A NHAHE mH3ko
#A7AAe s FEAL 2ds wiAEtn 44
298 HgFgon, euuA =5& ALE3ho
25 g Y ITEHEF TS

Fig.11 o] iz BUg 71 Z=HstolA 4] A2
Qzb Friel FEEo| VA 7hF 4 dAEe] o
Al &HE ujaste] JeblAck 9 300 liter/min 9
WESHT H2 HLos Agidor JtEH
7 FEHAA AstE o7t ol FREE A W
257} g o] sholA x| gkerhe Ad AEAR L
o8 Byl A$ol gloiA chik skEd %571
g deidts 48 o8 4 ok EBE, Yt

il oox _\.L

T zdoz 9w Ay L &4 AFE FH
$ol ulgte] lFwel w7l Al vhebdrhe
=g %

- .
& AWM oy
o -
4 cn -
! .
gy T gy
5 ‘
B E ]
B —a
z I " Fis LI ot
- T st geegiy
E : §
i SR ¥ig wi% Sy
ol woms Rty

Fig.11 Effect of dry cooling air quantity on machining heat
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