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Influence of Oil Mist on Air Quality by High
Speed Motorized Spindle Lubrication
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Abstract ; In this paper, the oil mist produced by 100MD60Y4 spindle was taken as the research
object. The influence of gas pressure, speed, fuel supply quantity and oil supply interval on the par-
ticle size distribution of oil mist was analyzed by single factor test. The single factor variance was
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used to prove the gas pressure,speed, fuel supply quantity and oil supply interval had a significant

impact on PM, ; and PM,,. The results showed that:the air supply pressure of 0. 29 MPa minimal

impact on air quality, and to ensure air quality, processing should be avoided in the speed of
18 000 ~24 000 r-min "', the fuel supply at 13.5 ~ 17 mL/h,oil interval in the 45 ~ 90s inter-
val work. The effect intensity descending order for the oil mist particle size less than or equal to the

proportion of PM, ; is as follows:oil supply interval > gas pressure > speed > fuel supply quantity ;

the influence intensity for the oil mist particle size less than or equal to PM,, proportion is: gas
pressure > fuel supply quantity > oil supply interval > speed.
Key words : motorized spindle ; oil-gas lubrication ;oil mist particles ;ambient air quality
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Table 1 Parameter range in supply pressure single factor test

RIS IR HES R F1/MPa B/ (remin~") M a1/ s M/ (mL-h 1)
1 0.26,0.29,0.32,0.35,0. 38,0.41 21 000 0.2 24
2 0.26,0.29,0.32,0.35,0. 38,0.41 9 000 0.2 17
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Table 2 Parameter range in speed single factor test

R G = B 1/ MPa #3%/10% (r-min ") M AT/ s i/ (mL-h ")
3 0.32 6,9,12,15,18,21,24 30,36 0.2 24
4 0.29 6,9,12,15,18,21,24 30,36 0.2 17
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Table 3 Parameter range in fuel supply single factor test

WRILEA S BEAUEJI/MPa 6/ (romin ) B s )
5 0.29 21 000 0.2 6.5,10,13.5,17,20.5,24
6 0.32 9 000 0.2 6.5,10,13.5,17,20.5,24
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Table 4 Parameter range in fuel supply interval single factor test

RS HEE 1/ MPa 3%/ (r-min ") HE R/ s i/ (mL-h ")
7 0.29 21 000 0.2,45,90,135,180 24
8 0.32 9 000 0.2,45,90,135,180 24
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Fig. 2 Particle cumulative distribution and distri-

bution density
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Fig.3 Relationship between supply pressure and oil mist particle size
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Fig. 4 Relationship between speed and oil mist particle size
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Fig. 5 Relationship between fuel supply and oil mist particle size
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Fig. 6 Relationship between fuel supply interval and oil mist particle size
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Table 5 The results of the variance analysis for the single factor experiment

N % SSA SSE SST R PM, ; 35
HAES 8 606. 4 1 058.4 9 664. 8 0.943 0.013
e 10 149. 8 2075.6 12 225.3 0.911 0.010
A3 s 5] [ 11 580. 1 999. 3 12 579. 4 0.959 0. 006
PR3t & 9519.6 2 096.2 11 615.8 0.905 0.031
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Table 6 The results of the variance analysis for the single factor experiment

S SSA SSE SST R PM,, i & 1k
HAET 6819.0 799.9 7619.0 0. 946 0.012
il 13 262.6 3312.5 16 575.0 0. 894 0.019
LI BsF [0 [ B 6 655. 1 1 506. 4 8 161.5 0.903 0. 044
ALy 12 761.0 2522.3 15 283.3 0.914 0. 024
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