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An Experimental Study on the Characteristics of
the Emulsion Viscosity
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Department of Mechanical Engineering Won Kwang Universily

Abstract—The emulsion lubrication is expected to get the effects of cooling and lubrication in
metal cutting. The purpose of this research was to investigate the lubrication characteristics of
the emulsion in a region of the elastohydrodynamic lubrication by experiments using o/w type
emulsion lubrication. With the line contact frictional experiment apparatus which is the model
of a rolling mechanism, friction coefficient, and oil film thickness were measured. By analyzing
these experimental data with the variables of emulsion concentration, load, and rolling velocity,
the following results are obtained. Emulsion viscosity n for the concentration and pressure can
be calculated by the following equation n=n, e%-e®,

Where B=(—3.7242+0¢)/9, 5%Z¢<15%
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Fig. 1. Schematic diagram of experimental apparatus
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Fig. 2. Photographs of experimental apparatus
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Table 1. Property of lubricant

¥l & API 333 |34 COC: T 210

Hw(40C)CST | 3064 |'43td COC: T 243

H=24 D2270 | 107 53R C —15

Table 2. Property of o/w Emulsion

F=(wt%) 5% 10% 15% 20%
A (cst) (25C) 1319 |1.386 |1458 |1.653
Particle Dia.(mm) |0.0047 [0.005 |0.0055 |0.0064
ESI 0.88 0.86 0.84 0.80
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Fig. 3. Photosmicrograph of the emulsion and it’s par-
ticle size distribution
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Fig. 4. Relation between emulsion concentration and
viscosity
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