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4. Modelling N

« Beneficial effects have been only reported for certain
cases, e.g. when the inlet is textured, and are very

« A mass-conserving treatment of cavitation is crucial.
* The p.q,/psyp ratio is essential.

The Reynolds equation remains the more attractive
choice in most cases, especially for more complex
simulations involving, for example, transient

N conditions, rough surfaces or mixed lubrication.

4.2 Cavitation N

« Cavitation may occur not only globally in divergent contact
areas, but also locally inside textures or in-between
asperities -> Mass-conserving treatment of cavitation is
crucial [10].

« Large number of different algorithms have been developed
over the past 40 years. They are generally based on the JFO
boundary conditions and either iterative or based on LCP.

« Algorithms were optimized for different discretization
methods, modified for improved stability or enhanced
computational efficiency and incorporated in the study of
rough surfaces, mixed
lubrication, transient flow and
thermo-hydrodynamic , -
lubrication. 7 ~—

* No standard methods
-> Time consuming
implementation
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independent of speed and viscosity. However,
changes in this values may result in the occurrence of
cavitation, which can ultimately change optimal
texturing parameters.

« Partial texturing of seals in radial direction can lead to
L significant performance improvements by
~. reassembling a virtual step.
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3.2 Key findings for non-parallel contacts .
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however, contrary results have been obtained.

« Partial texturing can have beneficial effects, however,
performance improvements have not been spectacular.

 The efficiency of texturing decreases with an increase in
eccentricity ratio. -

« Optimal texturing
parameters  highly
depend on operating
conditions and
eccentricity ratio.

« The angular location R
of the textured area o i = Xtexturea Vienturea

Convergent contacts

Texture scale

« At convergence ratios close to 0, the summary
given above for parallel sliders holds true.
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:  Full texturing is detrimental and partial
| texturing can lead to mild performance
! improvements, however, only at low
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Cavitation

| Indirect/stochastic

| The averaged influence of|

roughness and/or textures is |
I incorporated in the global, | Ronghness sale
' smooth Reynolds equation. |

diminishes completely.

« Optimal texturing parameters (a, f and S)
highly depend on the convergence ratio and
the slider’s/pad’s width to length ratio. Best
performance is always achieved with a
maximum possible texture density, i.e. the
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best configuration is actually a fevwre g, = 360°
stepped/pocketed slider, as is the case for ergpe?:sn;co hbe verry 0000® 5 COnCI U S|On S \
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causing sudden changes on the performance location have been o — X """"""""""" \ operating FOHdItIOhS and if de5|gned_ wrong, textures may even become_detrlmenFaI._Thls means that profltabl_llty
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""""""'"""""'"""""'"""""'""""""'\'I'V'“'\ 2. Robust numerical models allow the evaluation of texture designs prior to being manufactured and can avoid time
3 3 Textu re Shape and inte rnal structure N consuming experimental trial and error approaches. Although a range of theoretical models have been developed
p W4 [8] and applied for textured surfaces, the numerical study still involves three major challenges: (i) The complex mass-
« Individual texture shapes can be optimized for < | | conserving treatment of cavitation, (ii) The issues caused by the discontinuous character of the film thickness
given operating conditions. U . R equation and (iii) the large discretization effort caused by the large differences in scale.

« Asymmetric textures, e.g. ellipses and chevrons,
seem to be the preferable option.

« An additional tuning of texture performance may be
achieved by a careful selection of bottom profiles
containing micro-steps, micro-wedges or both.

« Partially textured contacts are an exception. Here,

Surface texturing remains a feasible method for contact performance enhancement in terms of load carrying capacity,
minimum film thickness, friction and wear. Robust models are crucial for a successful application, however, the lack of
publicly available implementation details has led to a large variety of different numerical models, which makes it difficult
to compare results and develop new and improved codes, especially for new researchers in the field. Public availability of
source codes is an important step towards standard techniques and ultimately robust and accurate models that will
facilitate and extend the applicability of this technology.
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