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ABSTRACT

This paper presents the experimental results of relationship between the machinability and environmental
consciousness due to cutting fluid atomization in machining process. Even though cutting fluid improves the
machined part quality through the cooling and lubracating effects, its environmental impact is also increased
according to the cutting fluid usage. Cutting tool wear is one of criterion for deciding the machinability. A few
turning operations were performed to know the qualitative effectiveness of cutting fluid to tool wear improvement.

This research can be used as a basis for environmental impact analysis on the shop floor. It can be also facilitate
the optimization of cutting fluid usage in achieving a balanced consideration of productivity and environmental
consciousness.

Key Words : Cutting Fluid(Z2}4%), Environmental Consciousness(373 13}4), Tool Wear(ZT-v}%), Atomization
(71 93}, Environmental Impact(¥733 3 3l), Machining Process(?] A 7}&)

1. M8 AU E AHETIAl AR ECA Woju B 293
QA HAYE Fed =¥E v)goln A
Z1A7bg el oiA Ao Bdd o] I ‘FRANHRA YA AZRT2AX g1 BE T
o] JHEEAY ¥IE 7HAL AL AMdold, Wi Ve ol FHAML R ALL FFHe2 HAAH
£ 71A7E FARAA AHEER e dAoln. A FAME =X s ojof & FEoln, §
234y, H2 847 273 dg @4e] n=xHHA 8, A4 AzZA29 71 ERA nFA A
A, o]23 BaF ARl ME F-AHY FAE, Jd FANET AZPNAY G AHE HHAAE T
€ €9, AH$Hel b HAAE A, AR HE o) &ulzd 43S = AROVE &t
ZAQA A viAE EATE THoE YAre9 a3, 32 S FhHT e A7
Adel 872 AE APolzt & F ). o1 BEL dUFog HA{Y AHEE AT Al
A 9ed A4RE AHEEA g AReRE Aol 71ANE, & BFE o183t Hafre ¥
2ol E7bssn, 71A s S5 g3 59 AAE WA A7, FTTALE Ao AEt
EFE ¥ 7 dt §H33Y JAVtE == < NEZ}E QT Fol FFE olF1 JoY, &8
Azo A == ALg vt ERE Bt BAE]) A% A7 eAdx A
oju] HAFAFAME oleid EAE HA3}7 i o
A% dzx d77F AP ey, A9 & T, 229 AYor vFo B o, AT

-854-



< B3 AdEHE AFY FAYY 2 A
(machinability) S@A Hatfo] AMgol E7193}
o= Rojr), 1 o{FEA Hafe 2 B9 €
Zg9 P4eg Filg AAUFA BAse
FF, FAE, JAtojol A HAEE ARHL
2 Ao 4 o, ol28H AFY AFYLUE
2 FUEH P4 FFutde ZAE 58 401
Azto] 7EdtA s 9¥E stxn 7] wWEoit

A, Hafo AMRS B8 AJBH e otgle
' &W0] T FxHUA, NATFSZ2H 273D
dFez HFHE A4S JYehln gon, oe
ZrtHoe Az gAY 4R olojxn
e,

dwtd oz Aafe] FHAFES Hrsiy] A
g FHA NEEZA FAPAR EAdE F71FY
v ga 2719 FEE AT, 9ER 2 F
=t UHE #HEH FaTd UREA, FY4
(flood-type) ¥ ol = FFAH ¢ Spm A=
ol A wgArt, gl EFA 2Y-FAE
(oil mist) &A= & lpm AEY v S
Axle] &gt iyl e B okFAzict, vl O0SHA
(Occupational Safety and Health Administration)
rMe dA, T7F FEALAY s ExE FEE
Smg/m’ 2 A§sta Atk o) 19700 AFY A
o 2 u)3 NIOSH(National Institute for Occupa-
tional Safety and Health)olA] A=A} Folrt}?,

oldo FAHES #HASY] s {9
ALE S A3 A EE AT+ e e A
271 B3y, o)gg A5 FRE B H2H
59 A5 Weko]l dasivty £ 4 ik o}
A, 2 AFAE AFANE 2 A A
@ BFE AAsta gJon, 7FFH JFFo] &
FFutEF S 71 A 7483 X E(machinability index)
2 dAste da{ol ARl w2 FPeEEALE
AFHoz BAs, 733444 A H(environmetal
index) 24 F37)7A19 F=9 slA@A, & 948
of 7113 Habfo] 3 Fel(spin-off) o oz M4t
f vlgar BAeE S35 Hig ARl uhE
FAANEAE n@stuA gk EG B ATFoA
= olge ARE F¥3Y siANTAT B4
AL FA 2y 5 Ue HAHo HAHF ALEZ
g AA stz gt

2. A7 olg3 7|+

AF7F A=k 1733 FAPH N %S F
olfE AHdH AHEH I AA 2o FAVA
EEdE Ee AT dEe o8 st A
P2l 2339 f-Fol Jdoka gaEc}t. Figure 1

L

>

-855-

of Wbl upe} o] FH9 Ao 3 =F2H
8 39 Zafe 449 o riga e
EWEE BAHO FAVNA FH R FAGAANA
HAeHA =9, F50 A&x, IIFE AAGF
of 713 & 4%E 22 Aok

(b) 1850 rpm

Fig. 1 Photo of cutting fluids atomization
in turning process
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Fig. 2 Typical cutting fluid behavior in machining
process
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Fig. 3 Rotary disk atomization process and three
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Fig. 4 Tool wear increments with respect to
cutting time (1500 rpm)

030
025 1 —=a— 1000 [rpm]
—e— 1500 {rpm]
E‘ 020} —a— 2500 [rpm)
g 015t \
—  _  a
2 ol
& ot
u ————
00s | e .
o 1 ) ) s
Cutting fluid flow rate(L)

Fig. 5 Variation of tool wear with respect to
cutting fluid flow rate & cutting speed
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Fig. 6 Variation of diffusion rate of cutting fluid in

the air with respect to cutting fluid flow
rate and operation time
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Fig. 7 Comparison of cutting fluid diffusion rate in
the air and flank wear with respect to cutting
fluid flow rate
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