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ARTICLE INFO ABSTRACT

Article history:

The minimum quantity lubrication (MQL) system, which minimizes the use of
a coolant, has recently been in the spotlight as a new machining system to
overcome environmental problems. However the liquefaction of the oil mist at

the collection chamber should be overcome. This study analyzes the oil mist
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liquefaction of the one-channel internal lubricant feed MQL system using
computational fluid dynamics (CFD) and proposes the shape of the mist
collection chamber that can reduce mist liquefaction. A discrete phase model
(DPM) is used to simulate mist liquefaction, and the air and oil flow rates used
in an actual MQL system are applied. After analyzing the reference model, a
parametric study is conducted to derive the trend between the shape of the mist
collection chamber and the liquefaction of the mist. The study results

confirmed that the liquefaction can be reduced by changing the shape of the
mist collection chamber.
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Table 1 Material properties of LB-6000

Viscosity 8.85 [cst]

Flash point 214 [C]

Pour point -40 [C]
Specific gravity 0.93
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Table 3 Element quality check report

Orthogonal quality Skewness
Minimum 0.17467 (>0.1) 4.0x10"-8
Maximum 0.99625 0.82533 (<0.9)
Average 0.77919 0.21995
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Fig. 8 Particle distribution from DPM analysis
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Fig. 9 Particle distribution at 200" iteration
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(a) Schematic of parameter (b) Parametric model; a/b=2

Fig. 10 Description of parametric model

Table 4 Detailed values of parameters

a/b a b 5,
[mm] [mm] [mm”]
1.0
(eference) 50.00 50.00
12 5477 46.54
1.4 59.16 4226 7853.98
1.6 63.25 39.53
1.8 67.08 3727
20 70.71 3536
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Fig. 11 In film particles with respect to the ellipticity

Table 5 Detailed values from parametric study

a/b Injected In film In film
particles particles particles (%)

(re felrlgnce) 331,200 91,868 27.738

1.2 331,200 83,377 25.17

1.4 331,200 84,828 25.61

1.6 340,800 75,356 22.11

1.8 340,800 69,494 20.39

2.0 340,800 69,444 20.38
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