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Machining processes produce high accurate metallic parts in metal working industries. Lubrication for machining enhan-

ces quality of machined surface and it prolongs the life of cutting tools. Since lubricant is poisonous to human body and

environment, it causes occupational diseases for workers and air pollution in environment. Because of these problems gen-

erated, developed countries do not permit the excessive usage of lubricant in machining shops. This research focuses on

the development of MQL machining technique that consumes minimal amount of lubricant, which reduces possible out-

break of occupational discases and air pollution. This research sets experimental equipments for MQL machining. Experi-

ments for this study are designed with major machining parameters in MQL. Through the analysis of experiments, this pa-

per presents the optimal machining parameters.
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MQL F8 AAE Y VA Vario UFV10-001& Oil
droplet size 0.5(zm), Aerosol quantity 5~150(mé/h), Air con-
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<Figure 1> MQL supplier and installation

Air cleaning system-2 After Cooler, Air Dryer, Main
Filter, Pre Filter, Line Filter2 #4439 W &€& =
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<Figure 2> Air cleaning system and experimental set-up
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<Figure 3> Geometry for the test specimen

332 AT

HAFZ = TiN-TiCN-AL203-TiNS CVDEH$ CNMG
FG TT3500 insertE A}-&3F3 PCLNR2020 K12 Tool hol-
der® AFS3T TT3500 tipe Uuk 7o A8 o=2 A}
£330 948 WrtgAd g yrlrAdoR TR 234
Ags 4 gk AASHE T tipY corner radiusE °F
100¢myol™ 7o) G2t HaztA] Alge] 7hssith
TT3500 insert tipS] SM45C(EHa7H)e FH HAAEEE
80~350m/min°] t}.

3.4 7}1B8Me| F%

Fedel dAs 7144 Aol yEhte
AAEZ[7] R e 7149

fu)
ne
e
)
ot
=)
ko
i1
fo
Hir
o
)
>

sAste] HbE 33 =AsY FTgs AEdH FA
& <KS B 0161>7F9 wal cutoff value 0.8mm, sam-
pling length 0.8mm, sampling 53], evaluation length 4mm
2 g,



MQL 7H30lA 7171532 BEH EY T 57

nozzle®] 27 3 Fgol wa} 7}
Qovg HAANE oil mist?t
& AXEolok gt

| @2mmolZ GF tubet

A3 nozzled tip 7HE AT AZE 10mmE

o Tipe] ZAHE 3 wiEy e I9E + U=

2 45°2 s Aol 3 HFeR MQLE THIM,

MQL supplier®] &7]9t&-& 10bar(150psi)7HA] &=o] 7}

Satth AbEEE HAGE Lubrifluid FI00SE ©]9] 5

A3 higher alcohol base®] density 0.84(g/cm3), viscosity

25(mni/s), flash point 184°C o]t
AFupAe A HS 1A tipe FH3le HF9 947

&19) AR AEe) AoAE MQL 7, Feed rate,

Cutting speed, Cutting depth©.2 AA3}I Air pressure:

FA} AFE et AHste] TBar® BT

7} Q1] £&& MQL 10, 80, 150mé/h 3%F, Cutting

speed 80, 120, 160, 220m/min 45, Feed rate 0.1, 0.14,

0.2mm/rev 357, Cutting depth 0.2, 0.6, 1.2mm 35F2E

full factorial design®] % AA3FE 10832 ALGh

nozzled 27

1O
SHE

3.6 M¥ Data2| =%

<Table 1> Experimental factors and measured data

MaL Cutting | Cutting Feed Surface
Order (mi/n depth speed rate roughness
(mm) | (m/min} | {(mm/rev) Ra(um)
1 10 0.2 120 0.10 3.107
2 150 1.2 80 0.14 1.257
3 80 0.2 80 0.20 4.232
4 150 0.6 160 0.20 2.204
5 10 0.6 160 0.14 1.128
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<Table 2> ANOVA'table for the experiments

Factor oF | S r R P
MQL % 2 | 06201 | 03145 | 327 | 0043
Cutting speed | 3 | 15.0281 | 53094 | 5526 | 0.000
Feed rate 2 | 56905 | 28453 | 2961 | 0.000
Cutting depth | 2 | 157617 | 78809 | 82.02 | 0.000
Cutlt\fn?; dzpth 4 | 28171 | 07043 | 733 | 0.000
Cé'gfgfgsﬂz;fhx 6 | 285092 | 47515 | 49.45 | 0.000
Feed x 4 | 39427 | 09857 | 1026 | 0.000
Cutting depth
Error 84 8.0707 0.0961
Total 107 | 813491
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