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2:30 – 3 pm l Grease Lubricated Fretting –
Influence of Base Oil Viscosity and Material
Combination
Elin Larsson, Åsa Rudolphi, Uppsala University, Uppsala, Sweden,
Johan Leckner, René Westbroek, Axel Christiernsson International
AB, Nol, Sweden

In fretting (material in contact subjected to small relative vibrating
motion), the lubrication ability of grease is dependent on the contact
load and vibration amplitude. An earlier study has shown different
behavior between lithium complex (LiX) and polypropylene (PP)
thickened grease lubricated fretting contacts.

The viscosity of the base oil has an effect on the prevailing fretting
regime, wear and coefficient of friction. By varying the viscosity of the
base oil in the greases, this study aims to obtain a better understanding
of the lubrication mechanisms of these greases under fretting
conditions. A cross cylinder set up is used and the friction force and
contact resistance are measured during the tests. The influence of
different material combinations for the sliding substrates is considered
and in addition to fretting, larger amplitudes of the reciprocating
motion is studied.

3 – 3:30 pm >> Break

3:30 – 4 pm l Modelling of Lubricating Grease Flow
Using Computational Fluid Dynamics
Lars Westerberg, Luleå University of Technology, Luleå, Sweden

In this paper, numerical simulations of lubricating grease flow using
Computational Fluid Dynamics is presented. The grease is treated as a
single-phase Herschel-Bulkley fluid, where three different rheological
properties, corresponding to NLGI grade 00, 1 and 2, respectively, have
been considered in two different configurations comprised by a
restricted straight channel, and a double restriction seal with and
without ring. The numerical code and rheology model have been
validated with analytical solutions and flow measurements using micro-
particle image velocimetry. The grease velocity distribution in the
geometries are obtained and the motion of contaminant particles
inserted into the flow is investigated. The latter is of special interest in
seal geometries which intend to protect the moving mechanical
components from contamination.

4 – 4:30 pm l Direct Probing of Lubricant Additives
Yunyun Chen, Carlos Sanchez, Hong Liang, Texas A&M University,
College Station, TX, Dilworth Parkinson, Advanced Light Source,
Lawrence Berkeley National Laboratory, Berkeley, CA

Additives in a lubricant play important roles but direct observation of
their performance has not been possible. In this research, we
investigate feasibility using tomography techniques to directly observe
the fate of micro- and nano-particles as lubricate additives. A
commercial grease was added with inorganic particles of Fe3O4. It was
found that under a shear stress, those particles adhere to the calcium
complex thickeners. During sliding, the grease forms a film with
increased density. Mechanisms of such behavior will be discussed
during this presentation.

4:30 – 5 pm l Grease Business Meeting

Session 6L >> Dunwoody

Non-Ferrous Metals II (Rolling)

Session Chair: Mehdi Shafiei, Novelis Global Research and
Technology Center, Kennesaw, GA

Session Vice Chair: Donna Compton, Skana Aluminum Co.,
Manitowoc, WI

1:30 – 2 pm l Selection of Rolling Oils and
Additives: Lab Versus Reality
Patrick Deneuville, Constellium C-Tec, Voreppe, France

The productivity and quality of rolling mills is strongly dependent on
the oil or the emulsion used. One of the main problems for the
lubricant engineer is to advise the best new molecules of the market
while respecting the limitations and costs of the process and ensuring
an improvement of the performances on the plant mills. By the time,
numerous tribology bench tests are available and give some
discrimination. But how to trust such simple procedures so far from
reality, not taking into account all the conditions and specific features
of the sheet rolling process. The use of laboratory mills may be of great
help in the approach of great scales and the similarity of the
deformation environment. This paper addresses the issue of the gap
between lab trials and the switch to an industrial trial. Some examples
are given of possible lab procedures and the main obstacles to
consider.

2 – 2:30 pm l The Use of a Pilot Mill For
Development of Lubricants for Aluminum Rolling
Bas Smeulders, Peter Schellingerhout, Quaker Chemical, Uithoorn,
Netherlands

In this presentation, we will introduce Quaker’s new pilot mill. The mill is
specially designed for, among others, aluminum rolling. First the mill
specifications will be briefly shown. Trial protocols for aluminum rolling
will be discussed, as well as some results. The pilot mill can be utilized
to develop new lubricant concepts, emulsion properties and new raw
materials. The pilot mill is also used for validation of existing laboratory
(tribology) test methods, and examples will be given.

2:30 – 3 pm l Roll Cooling in Novelis Aluminum Hot
and Cold Rolling Mills
Andrew Hobbis, Novelis Inc, Kennesaw, GA

The rolling process requires cooling as well as lubrication. Often these
functions, and others, are served by a single fluid. Novelis’ hot mills use
emulsion coolants. Some cold mills use kerosene oil coolants while
others use water for cooling and a separate oil for lubrication. Novelis
has developed design principles and tools, based on lab-scale
measurements. These are used to design systems with sufficient
cooling effect to maintain suitable roll temperature with adequate
uniformity. This paper gives an overview of Novelis’ roll cooling design
principles.

3 – 3:30 pm >> Break
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