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EXTENDED ABSTRACT

Introduction

Gears can be considered one of the main power transmission tools, which, due to their
wide application, today has a great deal of variety and complex calculations in its design. The
discussion of tribology in gears, which deals with frictional wear and lubrication, has been
the focus and interest of researchers in this field for more than a century. In the present
study, the effect of different parameters on lubrication conditions for 3 groups of common
base oils in the industry was investigated using computer code in MATLAB software based
on AGMA 925-A03 standard after verifying the code written,

Methodology

The minimum thickness of the gear lubrication film (for 25 points in the line of action in
this research) is obtained by solving the coupled equations from reference and the least
squares approximation according to equation (1):

0.5670.69
L

H(l) = 3.06 X L

W &

where G is a dimensionless parameter of gear surface properties and lubrication, U is a
dimensionless parameter of speed and W is a dimensionless parameter of load and force;
and they are well explained in the reference.

Results and discussion

With increasing pressure, the distance between oil molecules decreases and this leads
to an exponential increase in intermolecular attraction in the flow of oil, the result of which
is evident in the increase in viscosity. After studying the behaviour of oil viscosity under
concentrated and heavy loads (roller bearings and gears), it becomes particularly
important. Pressure viscosity dependence is defined by the chemical structure of the
substance with the steric geometry of the molecules being of particular significance. The
pressure-viscosity coefficient is an important parameter for base oils in determining their
lubrication capacity because it reflects the tolerance of hydrodynamic loads and the
lubrication film.

Figure 1 shows the curve of the pressure-viscosity coefficient at different temperatures
for 3 types of base oils. The results demonstrated that the coefficient in mineral base oils has
a higher value and a steeper slope than synthetic base oils. Figure 2 illustrates that PAO and
PAG synthetic base oils have similar trends for oil film thickness change with temperature
change. Although PAG base oil has a lower pressure-viscosity coefficient than PAO base oil,
due to its higher viscosity index, it has a thicker and stronger lubricating film layer than PAO
base oil at all temperatures. Compared to PAO and PAG base oil, mineral base oil shows a
steeper curve of lubricant film thickness versus temperature.

Therefore, at the mentioned temperatures, the gear oil viscosity grade must be carefully
selected and this should be taken into account. Many experts in the industry only consider the
viscosity indexand always believe that the lubricating film thickness in synthetic oils is greater
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than that of mineral oil and the viscosity grade of mineral oil should always be chosen higher
than synthetic. On the contrary, we concluded that at the mentioned temperatures, we should
consider a lower or equal viscosity grade for mineral oil at these temperatures.
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Figure 1. Changes in viscosity coefficient - pressure in relation to oil temperature in different base oils.
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Figure 2. Changes in the thickness of the lubricating film in versus the oil temperature in different
base oils.

Conclusion

In this research, the effect of different parameters on lubrication conditions for 3
groups of common base oils in the industry was investigated using computer code in
MATLAB based on the AGMA 925-A03 standard, after verifying the written code. The
results showed that when the temperature of the gear oil is lower than 58°C, the use of
mineral oil has a higher pressure-viscosity coefficient than PAG base oil and when the oil
temperature is lower than 72°C compared to PAO base oil, more and stronger thick oil film
forms. Much has been made of the potential benefit of synthetics for energy-conserving
purposes. Hopefully, this data provides insight into when and why we would rightfully
expect to see reductions in frictional conditions leading to improved reliability and energy
savings as a consequence of changing to a synthetic-based lubricant. Clearly, it is not
always best to use a synthetic lubricant.
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