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Modeling and Air Flow Field Analysis of 100MD60Y4
Motorized Spindle QOil-Air Lubrication System

ZHANG Ke ,WANG Xiaokang ,ZHANG Lixiu

(School of Mechanical Engineering, Shenyang Jianzhu University , Shenyang, China, 110168 )

Abstract ; Finite element model for oil and gas lubrication flow of 100MD60Y4 Spindle was built
to study the distribution airflow field of motorized spindle under different rotational speed. The
flow field of the spindle with two bearings installed side by side was simulated under different rota-
tional speeds. The result shows that one of the two bearings cannot be adequately lubricated when
the air fluid flows through the bearings ; With the increase of the electric spindle speed, the flow ve-
locity of the fluid in both exit end of the electric spindle increases,and the front exit speed changes
drastically ,and the rear end exit changes smoothly ; Pressure cloud map of the front and rear ends
of the spindle is analyzed and found that there is a reflow phenomenon in the front exit end, the re-
flow phenomenon becomes more intense with the increase of the speed; With the increase of the
spindle speed,the cooling and sealing effect of electric spindle bearings and other key parts has im-
proved significantly.
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Fig.1 Oil and gas lubrication system for motorized spindle
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Table 1 Turbulence model constant

T T, Ca Cs C

1 1.3 1.44 1.92 0.09
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Table 2 Motorized spindle parameters
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Table 3 Model parameters

A R
v/(m-s™h) p/MPa  p/(kg'm~3) w/(Pa-s)
2.5~4 0.3 3.5 1.8x1073
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Fig.2 Simplified flow field calculation area
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Fig.3 Speed cloud map of the fluid at the front end outlet for different speeds
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Fig. 4 Speed cloud map of the fluid at the rear end outlet for different speeds
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Fig.7 Pressure cloud diagram of fluid at the front end outlet at different rotational speeds
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Fig. 10 Flow image of fluid in the spindle rear outlet
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