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What do we know?

Mechanism of noise origin under dry conditions
Mathematical models to predict the noise
Concept of the test rigs

Ways how to reduce the noise

The effect of TOR product on noise and adhesion

Theories about noise generation under modified
friction properties

Analysis of literature review

What do we not know?

Experimental validation of theories about noise
generation under modified friction properties

More environmentally friendly alternatives to
TOR products

The effect of water application on both noise
and adhesion

How to prolong water retentivity



' Scientific questions

To what extent can the addition of typical TOR product components prolong water retentivity at the
wheel-rail contact?

What is the mechanism by which water reduces noise?

What is the mechanism by which noise is generated in contact with water-modified frictional
properties?
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Composition

Base medium

Binding agent

Friction modifier

Solid lubricant

w 100 wt.% water / / /

C1 92.5 wt.% water | 7.5 wt.% bentonite / /

C2 92.5 wt.% water / 7.5 wt. % talc /

C3 92.5 wt.% water / 7.5 wt.% zinc oxide /

C4 85 wt.% water | 7.5 wt.% bentonite 7.5 wt.% talc /

C5 85 wt.% water | 7.5 wt.% bentonite | 7.5 wt.% zinc oxide /

C6 83 wt.% water | 7.5 wt.% bentonite 7.5 wt.% talc 2 wt.% MoS,
c7 80 wt.% water | 7.5 wt.% bentonite 7.5 wt.% talc 5 wt.% MoS,
Cc8 83 wt.% water | 7.5 wt.% bentonite | 7.5 wt.% zinc oxide 2 wt.% MoS,
C9 80 wt.% water | 7.5 wt.% bentonite | 7.5 wt.% zinc oxide

5 wt.% MoS,
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Set Applied substance Test Type !
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1 None Reference test with dry _
contact Noise
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| . — I
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Monitored

Set Applied substance Test Type
PP P variables

Test with under dry

1 N conditions and load 600 MPa
one .
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conditions and load 700 MPa
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Test with under wet
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+  Rolling speed 1-4 m/s W
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' Conslusions

v Water can reduce noise while maintaining adhesion on intermediate levels.
v The addition of typical TOR product component can prolong retentivity of water.
- Promising results were achieved mainly by the most complex compositions.

v" Water can reduce noise while maintaining adhesion on intermediate levels.

v" Water reduces noise by changing the negative slope of traction curve to neutral.
v" The way how water is applied could affect the retentivity.

- Water does not eliminate the wheel vibration, it only reduces the vibration.

v" Vibration mode could be dependent on contact pressure.

v Resuts support the theory of quasi-static and instantaneous traction curves.
- Itis necessary to focus on deeper validation of the theory.

- Possible negative effects of water application should be studied.
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