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Feeding of Electrically Charged Cutting-fluid Mist for Efficient and Clean Machining
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Tn a conventional machining process using mist type cutting oil, the efficiency of cutting oil applied to the cutting tip of the
tool is low, therefore excessive cutting oil mist is required. This results in an oil fume problem in the workshop atmosphere,
and also increases oil costs. By processing with an oil mist which is collected by electrostatic precipitation to the tool
cutting tip, we tried to reduce the oil mist consumption and oil fume generation. For the mist collection, a negative corona
discharge was applied, which created by an average field intensity of 7.5 kV/cm between the tool and the needle electrode.
Through a series of tests by measuring cutting force, when compared to the conventional mist type, we found a maximum
3.2% decrease in the coefficient of friction between the cutter and the work piece which results in less cutting power
required and less oil consumption. Furthermore, we measured the atmospheric mist density of the electrically charged
mist in an enclosed workshop and evaluated the effect of the oil fume reduction. It showed the tendency where the
adhesion effect of electrically charged oil fume improves as mist diffusion is decreased .We could reduce by 74% the oil
fume generation at the minimum oil supply volume of 3 mL/min. This resulted in a mist density of 2.6 mg/m’ around the

machine area immediately after the test which is less than the recommended maximum mist density of 3 mg/m’.
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Fig.1 Invasion route of cutting oil to cutting point.
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Table 1 Milling condition.

Machine Milling Machine
Hitachi,Ltd.

Tool Grain Carbide End Mills
(CA-RG-EDS),2-Flutes

Radial Rake Angle 15°

Cutter diameter ¢ 20 mm

Work material Alminum alloy (7050 type)

Speed «:950 min" $:1800 min’

Milling depth(axial) 3 mm

Milling depth(radial) 10 mm

Millng distance 250 mm
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Fig.3 The process force component in end mill processing.
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Fig6. Mist adsorption quantity measurement system to

cutting point.
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Table 2 Amount of Oil mist behind the milling point.

Flow rate(mL/min) 3 5 10
H.V.none* 35/30 | 85/56 | 175/ 100
H.V.apply* 1.2 /30 | 45/ 56 15 / 100
Improved

65.7 47.1 14.3
adsorption rate (%)

* adsorption mist weight(g) / total used mist weght(g).

£ 21cB 3 A MRS 2 BEHNEEEIC X B HEHIR
MHDI A MERERRT.

£2 &0, X3 X MEE GmL/min) BT,
I X P OBHIRUEHEADMNERDRN .. I A MRE
h% Ik BICHEVy, INTEAOEZEC X5 I A ORREE
HELTx%.

52 HWAIEEmADOI X FMRE

5.1 OFEBRTH, UHLREREZROIAMEE THOHZD,
WNBER 07— 7 N~ AIARDMEZEEL TRV,
TR ER B REND, MEBIADENBZ L
N5, F2T, EREOBEAE NC LYEHK Matsuura Fx-5) %4
AL, TAEMBE(RNER C—EREIIANIEE LT, EER
IO B L DERERPNMOIANBERRIEL. FiEI X
FOREICIE, L——EEEF (LD-LEERPEMASD =
fFEAL, EREELIURBRROEMHE 5.1 OREREFL 7.
S5kV/em & U7z,

ERREIX 7 ITRT



e T A MR UGS & D SR RUAINN T & R E (MAR 2 D) 25

%

Laser Dust count

STE N
= o Compressed Air

High Volloge Generalor

X7 EHEINC ¥V B I X MREERI
EYAT I
Fig.7 The oil mist density measurement system in box

type NC machining center.

£3 NC XY=V TRKEBIIZHEI A MERROIAH
R
Table 3 Specific oil fume density applying High Voltage in

machining case.
Sampling Point Flow rate (mL/min)
High Voltage 3 5 10
Apply 44 | 62 7.9
Oil fume | A
None 147 | 204 25.8
concentration - s | 36 o
2. . 5.
(mg/m’) B pply
None 98 | 11.3 17.6
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