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Friction and wear — daily phenomena

What do
all these objects
have in common? .. e

Sources: contact lens: focus180.ch, lipstick: douglas.de, knee: biotribology.org, breaking pad: theonecar.com,

gear pairing: www.hornet-design.de/org/zahnradpaar, bearing: www.lineartechnik-korb.com/waelzlager 2.jpg
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Current problems and future aspects

Frictional losses

o
131=17S %
Fuel
1 kst
40 | gy
~ 851.5 %1 $
50S

To overcome frictional losses

340 | fuel per year and car (approx. 450 USD per car)

* Worldwide approx. 208 billion liter of fuel per year
Future aspect:
* reduction of the CO,-emission from 130 to 95 g/k

m

[1] Holmberg et al. Tribol. Int. 47 (2012)
Sources: tires www.car-point.tv/images/getriebe1.png, engine: www.Auto-bild.de, breaking pad: theonecar.com
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http://www.auto-bild.de/

Tailoring of friction and wear by...

- Use of oil or solid lubricants
- Surface engine e ' ' -7 tion
- Application of

http://www.patheos.com

5 Santiago | Material-oriented tribology | Dr.-Ing. Andreas Rosenkranz|arosenkranz@ing.uchile.cl




The problem with the oil...

- Use of oil

Boundary Mixed Hydrodynamic
lubrication lubrication lubrication
M
04-A<1 1<i<3 A>3
.
Dry
friction

oil film thickness
~ surfaceroughness
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Surface engineering by...

Direct laser interference patterning

Beam splitter

Lense

Beam attenuator
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How to evaluate the frictional behavior of laser-
patterned surfaces under dry friction...

Rosenkranz et aI., vvedl £ZU 14, O10, 4J-0U 1.
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Raman spectroscopy
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Rosenkranz et al., Advanced Engineering Materials 2015.
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X-ray photoelectron spectroscopy

X-ray photoelectron spectroscopy

‘ DLIP leads to an increase in the oxide layer
Thickness by a factor of 5!

Rosenkranz et al., Advanced Engineering Materials 2015.
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X-ray photoelectron spectroscopy

X-ray photoelectron spectroscopy
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Rosenkranz et al., Advanced Engineering Materials 2015.
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Atom probe tomography

Atom probe tomography
Intensity maximum Intensity minimum

| Y

Auflésung: 0.5 nm
Volumen : 103 -10% um?3
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Atom probe tomography
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Rosenkranz et al., Advanced Engineering Materials 2015.
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Electron backscatter diffraction

Electron backscatter diffraction

Nanoindentation
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cpyiambe detected!
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