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ABSTRACT

Using emulsion lubricant whose cooling effect and incombustibility are good and which is

economical, I investigated lubricative mechanism and the behavior of scattered particles in
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the elastic fluid lubrication region with the line contact between rollers and plates and the

lignt interference system.

The results of the study are as follows:

D The flow in the squeeze oil film is considered as comparatively wide clearance and

narrow one, and in the former case the effect of the distribution of particles and the

velocity on the flow.

In the latter case, emulsion particles stay in the clearance an the oil film changes

with the decrease of the oil film thickness.

@ In the wide clearance the velocity difference of the flow O/W or W/0O emulsion 1s

inverse proportional to the particle size.

In the narrow clearance the distribution of the remained drops is different from one

arother and the scattered particles change more easily in O/W type than in W/O type.

(3 At the beginning of the EHL the stagnation region with slow flowing velocity exists

and the behavior at the region is different depending on the particle size.

@ By observing the dischromatic light interference line, emulsion oil passing through

EHL region and the crack behavior at the beginning of EHL were found.
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Fig. 1. Photograph of Experimental Apparatus.
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Fig. 2. Schematic Diagram of Experimental
Apparatus
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Table 1. Formation of Emulsion.

0 /W Emulsion

Base Water

Dispersion Liquid Paraffin

Surfactant Span 20, Tween 20

Quantity of Surfactant | 2.5%

Temperature

%y 50°C

Table 2. Component of Water & Paraffin,

— Liquid paraffin | Water
Specific gravity 0.855 g/cm® | 0.998g/cm?
Viscosity 52.5 cst| 1.00 st

Surface tension | 31.0 dyne/em | 72.8 dyne/em

Interfacial tension

46.0 dyne/em -

—_—
Glass
A

® Emulsion tank Rotl
9 Stirrer
@@ Thermo-controller

Fig. 3. Schematic Diagram of Oil-supply
System.

Aol A&7 O/WAF ol d 4.0 Boahal (4
H) 241 shepal, Fabel (58 245 A4
Abgsksios A g F20ogke
ol e el ola gl A3 (span) 20

E9-0) (Tween) 20 A}-&ahedch, 9)ze| 7

S A 3ol S5kl ol wale] L ue

X op

@ Filter

@ Source of Xe-light
@ Roller

@ Microscope

(® High Speed Camera
® Glass

Fig. 4. Schematic Diagram of Light Interference
Apparatus.
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