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Proactive maintenance, lubrication and contamination management

Mineral oil Synthetic oil Cost balance
Gearbox capacity, litres 100 100
Cost of oil, R/litre R13,32 R105,59
Cost of oil, R/fill R1 332 R10 559 (R9 227)
Operating time, hrs/annum 8 000 8 000
Power consumption, kW/h 89,60 78,79
Power consumption, kWh/annum 716 800 630 320
Cost of power, R/kWh (actual) R0,36 R0,36
Cost of power, R/annum R258 048 R226 915 R31 133
Cost benefit in year 1, R (incl oil cost) R21 906
Cost benefit in year 2, R (excl oil cost) R31 133
Power saving, R/annum R31 133
Power saving, R/month R2 594
Extra cost of synthetic oil, R/fill (R9 227)
Time to recover extra cost of oil, months (R9 227/R2 594) 3,5 months

Synthetic oil: a summary of benefits
Synthetic oil is engineered or synthesised from two or more 
chemical compounds and performance additives. The base 
stocks that form a synthetic lubricant are tailored through 
molecular restructuring in order to meet specific physical 
and chemical characteristics. Because they are specifically 
designed to fulfil particular needs, synthetic oil can offer 
significant performance advantages, mostly because they 
remain much more stable under extreme conditions.

All lubricants – oil (liquid), grease (semi-solid), and graphite 
(solid) are derived from either vegetable, mineral, or synthetic 
base stocks. These raw materials alone, however, cannot be 
used to lubricate modern, high-precision machinery as they 
overheat, catch fire, evaporate or emulsify, which destroys the 
lubricating effect and allows direct metal-to-metal contact. 
All lubricants are, therefore, processed to remove impurities 
and are blended with additives to overcome these problems.

Synthetic oils are manufactured specifically to withstand 
more severe conditions than conventional oils. They possess 
superior viscosity characteristics and they have molecular 
structures that meet and often exceed OEM criteria for high-
performance machinery. Advantages include:
•	 An ability to remain stable at higher temperatures, where 

mineral-based lubricants oxidise and break down.
•	 They remain fluid at low temperatures, where conventional 

lubricants thicken.
Synthetics are sometimes mixed with conventional mineral 
oils to produce a cost-effective middle ground between the 
two, referred to as semi- or part-synthetic. However, while 
these and conventional mineral oils are all effective lubricants, 
fully synthetic oils provide the highest levels of protection.

Cost benefit results based on a trial of both mineral and synthetic oil (PAO ISO VG 320 EP) in a 
fibre-refiner gearbox for a paper machine.

was started under supervision to ensure a 
smooth start-up.

With respect to recording, the identical 
procedure was followed and the same data 
set was collected as for phase one of the trial 
to enable direct comparisons to be made 
between the mineral and synthetic oils.

Once the trial was completed, all collected 
data was analysed, interpreted and compiled 
into a report for discussion and progression. 
A final benefit report was then presented 
and signed in acknowledgement of agree-
ment between all the involved parties with 
respect to the validity of the trial process, 
data analysis and interpretation.

The trial revealed that by switching to 
synthetic oil in the fibre-refiner gearbox of 
a paper machine running at an ambient 
temperature of 28°C: 
•	 The bulk oil temperature was reduced 

from 63°C when using mineral oil, to 59°C 
with synthetic oil.

•	 The electricity consumed by the drive mo-
tor (amp-hours) reduced from 337,61 Ah 
to 305,97 Ah.

•	 The equivalent electrical energy con-
sumed by the drive motor reduced from 
89,60 kWh to 78,79 kWh.

In conclusion, the reduction in operating 
temperature and the associated energy con-
sumption saving was therefore conclusively 
proven. The higher cost of synthetic oil was 

also found to be recovered in a very short 
period of time through energy savings and the 
potential for greater savings was identified if 
the use of synthetic oil was extended to more 
gearboxes in the plant. As a direct result of 
this work, all the gearboxes for this paper 
machine were converted to synthetic oil. q
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