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ABSTRACT

Study on the Reduction of Air Bubbles in the
Grease Filling Process: An Analysis of the
Effects of Pressure and Deaeration Time

Kim, Yi—Hyun
Major in Smart Factory Consulting

Dept. of Smart Convergence Consulting

Graduate School of Knowledge

Service & Consulting

Hansung University

Air bubbles generated during the grease filling process of
automatic lubricators are a major cause of dispensing non—uniformity,
internal pressure loss, and reduced product reliability. In particular, air
entrapped during the filling process can remain within the grease even
after process completion, adversely affecting long—term operational
stability. Therefore, this study aims to quantitatively analyze the
deaeration rate and volumetric change according to centrifugal
deaeration time in order to reduce air bubbles in grease filling

processes. In this study, a centrifugal deaeration process was applied
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to multiple types of grease with different physical properties under
controlled filling conditions. Deaeration time was varied stepwise, and
the deaeration rate was quantitatively calculated by measuring changes
in grease height and volume in a standardized 500 ml beaker before
and after deaeration. In addition, image—based analysis was conducted
to examine changes in bubble distribution and to support the
evaluation of deaeration behavior.

The experimental results showed that the deaeration rate increased
significantly with increasing deaeration time in the initial stage of the
centrifugal deaeration process; however, beyond a certain point, the
increase in the deaeration rate gradually diminished, exhibiting a
saturation behavior. This phenomenon can be attributed to the fact
that bubble rise and release are relatively active during the early
stage, whereas further removal of residual bubbles is limited by
material properties and process constraints after reaching a critical
deaeration time. Furthermore, differences in grease density and
viscosity were found to influence both the deaeration rate and
volumetric change trends.

Based on these results, it was confirmed that excessive extension
of deaeration time in the centrifugal deaeration process provides
limited improvement in terms of deaeration rate enhancement.
Accordingly, an optimal deaeration time range that considers both
quality stability and productivity was proposed. The findings of this
study are expected to serve as fundamental data for bubble reduction
and process condition optimization in the grease filling processes of

automatic lubricators.

[Key words] Grease filling process, Deaeration process, Deaeration

rate, Grease density, Critical deaeration time
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