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Extend the life of your mining equipment – 
by NUFLUX® technology
CASE STUDY: RAG MINE / GERMANY

Continuous, uninterrupted operation of key equipment is essential for the overall productivity of any mining site. To 
demonstrate the impact of the industrial gear oil on the equipment, a trial was conducted at the gearbox workshop in 
the RAG mine in Bottrop, Germany.

TEST PROCEDURE AND APPARATUS

The test rig was built up from two JaKe KSSTII-250B 3-stage bevel-spur gearboxes, and S motor with 400 KW power 
force and a brake, which are commonly used in conveyor belts in ground mining applications. One gearbox served as a 
slave gearbox, which was filled with the commonly used mineral fluid as reference. The second gearbox was filled with 
the test fluids, which were interchanged after three test runs. Two viscosity grades were tested, ISO VG 220 and 320. In 
each grade, a mineral oil was used as reference, as well as a synthetic PAO based oil and NUFLUX® A (VISCOBASE® 
synthetic base fluids with Gr.III base oil) and NUFLUX® B (VISCOBASE® synthetic base fluids with PAO base oil). 
NUFLUX® is a well-established technology from Evonik, utilizing VISCOBASE® synthetic base fluids in combination 
with highly refined or synthetic hydrocarbon base oils, enabling cost-effective, high-performance industrial gear oils. 
Four temperature sensors were installed on the gearbox to monitor oil sump temperature, input & output shaft bearing 
temperatures and oil mist temperatures. Tested oils were changed after three test runs after loading three different 
stages of 0%, 30% and 50% of maximum load to diagnose churning losses.

Fig. 1 Two identical gearboxes connected back-to-back Fig. 2 Test rig set-up

TEST RESULTS 
OIL SUMP TEMPERATURE REDUCED BY 10°C, WHICH DIRECTLY TRANSLATES TO A LONGER 
OIL DRAIN INTERVAL

Influence on oil sump temperature is significant when NUFLUX® A, B and PAO formulations are used for lubrication. In 
VG 320, both NUFLUX® formulations performed on the same or better level to reduce oil sump temperatures ver-sus 
PAO VG 320 formulation. Differences between mineral and other fluids went up to 13°C which has a significant impact 
on oil ageing. In addition, reduced oil sump temperatures show that both NUFLUX® A, B perform equally or even 
slightly better at 30% and 50% load than PAO formulation confirming the substantial extension on oil drain inter-val. 
And similar differences were observed for ISO 220 grades.

Conveyer test gear type: 
JaKe gear ratio: 1:19 
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Fig. 3 Oil sump temperatures reached after 7hrs under 30% and 50% loads

INPUT BEARING TEMPERATURE

Similar differences were observed in input bearing temperatures. Mineral fluids showed a tendency to reach higher 
bearing temperatures than NUFLUX® and PAO formulations. Two NUFLUX® formulations outperformed mineral 
fluids by 6~11°C and showed slightly better performance over PAO formulation. Lower bearing temperatures contrib-
ute to longevity of equipment parts and an extended oil drain interval.

Fig. 4 Input bearing temperatures reached after 7 hrs under 30% and 50% 

CONCLUSION

A significant temperature reduction potential with NUFLUX® technology was proven in this performance demonstra-
tion. During the test, NUFLUX® reduces operating temperature by about 6~13°C compared to mineral gear oil, per-
forming even slightly better than PAO based fluids. Lowering operating temperatures of the gear oil by 10°C, reduces 
the oxidation rate by approximately 50%, which leads to a potential doubling of the oil drain interval. This in turn 
increases the productivity of the equipment by reducing down-time as well. 
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Disclaimer 
This information and all further technical advice are based on our present knowledge and experience. However, it 
implies no liability or other legal responsibility on our part, including with regard to existing third-party intellectual 
property rights, especially patent rights. In particular, no warranty, whether express or implied, or guarantee of product 
properties in the legal sense is intended or implied. We reserve the right to make any changes according to technological 
progress or further developments. The customer is not released from the obligation to conduct careful inspection and 
testing of incoming goods. Performance of the product described herein should be verified by testing, which should be 
carried out only by qualified experts in the sole responsibility of a customer. Reference to trade names used by other 
companies is neither a recommendation, nor does it imply that similar products could not be used. 
NUFLUX® is a trademark of Evonik Industries AG or one of its subsidiaries.

EVONIK OPERATIONS GMBH 
Kirschenallee 
64293 Darmstadt/Germany 
nuflux.evonik.com

Contact
Katrin Schoeller
Phone +49 6151 18184678 
katrin.schoeller@evonik.com
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