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Lubricating properties originating from molecular interaction of lubricant
components under lubricating condition

Takiwatari, Koji
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The viscosity and solubility of lubricant components related to lubricating
properties are influenced by molecular interaction. In this study, the correlation between molecular
interaction and lubricating properties was investigated using in-situ observation with micro-FTIR

under EHL condition.

First, polyglycols having several functional groups and non-polar hydrocarbon oils were used as
single component system. It was found that the molecular interaction was strengthened by high
pressure at EHL contact, and affected the traction coefficient.Concentration of fatty acid as
additive decreased at EHL contact, in the case of non-polar hydrocarbon oil was used as base oil. It
was suggested that the traction coefficient was related to change in the concentration of the
additive due to molecular interaction between additive and base oil.

From the results, the knowledge about the effect of molecular interaction on the lubricating
properties was obtained.



(EHL)

EHL

FTIR

(Fig.2)

EHL

FTIR

Eyring

EHL

EHL

(Fig.1)

EHL



© PPG diol (Mw1000) @ PPG diol (Mw2000) @ PPG diol (Mw3000)
A PPG triol (Mw1500) A PPG triol (Mw3000) A PPG triol (Mw4000)
[ PPG-DM (Mw1030) M PPG-DM (Mw1185) == PPG-DE (Mw2300)
> PPG diamine (Mw2000) X PPG triamine (Mw5000)
< PAO (Mw150) © PAO (Mw250) © PAO (Mw400)
0.08
0.07
O ——
Loos b
H X e Ae A ﬁ
20.05 -
g =]
% 0.04 CD \\ Polar
8 ]
é 0.03
 0.02 [o o]
s { )
0.01 Non-polar
0 T T T T T T T T

0 100 200 300 400 500 600 700 800 900

Viscosity, mPa s

Fig. 1 Correlation between traction

coefficient and viscosity

Entrainment speed:0.27m/s, Load 11N,

SRR 0.1, Oil temperature 25
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Fig. 3 Concentration of fatty acid at

EHL contact region
Load 10.0 N, Slide/Roll
Entrainment speed 0.13 m/s
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Fig. 2 Correlation between oil film
thickness and viscosity
Entrainment speed:0.27m/s, Load:11N,
SRR 0, Oil temperature: 25
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Fig. 4 Correlation between traction
coefficient and viscosity
Load 10.0 N, Slide/Roll
Entrainment speed 0.13 m/s
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