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- A grandnative of Ukraineg, the father of
modernengineeringmechanics

- His portrait, as the only onehasdisplayed
with reverencein my workroom for 20
years.

- Hewasa giant for mathematicalmodelling
of strength problemsin mechanical
engineering

Encouragement
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for solution of our actual problems.

- And it is not inevitableto look up only to
commercialFEM software.
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Content

Motivation and introduction
Some problems with friction brakes

Brake thermal analysis

Modeling of friction element contacts
Contact surface temperature analytical approach
Finite elements models

Uncoupled thermal stress and distortion analysis

Coupled thermal and distortion analysis

The last three parts of the lecture is above all from

Wo  + 2 Brdkes théria¥andthermoelasticanalysis In: HetnarskiR.(Ed.),Encyclopediaf
ThermalStressesVol 1, pp 486497, Springer Dordrecht, Heidelberg, New York, London 2014
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Motivation

The springtime 2002 the chief of undercarriagdevelopmentdepartment of~ { 2 Rl | dz{ 2
Ly3ad Wao b Sdaiedduihia problerfoonberningohot judderd(hot vibration)in disk
brakes

Nobodyof the whole concernVolkswagen A®new a real causeof the phenomenonandany
wayhowto eliminateit. It wasareasonto dealwith breaks
(Volkswagen GroupB o ¢ & Qi 0hE@Q® d ddéo 'R 1 | KYyQ&EsY)

Problemswith hot judderandbrakefadingappearedevenin the Germancarfactory

Volkswagen AG.
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A mechanical friction brake is a technical device that serves to slow or stop a
moving body,or for keeping it at rest.

The main components of the friction brakes are friction elements.

In braking, a rotating body or system of bodies are in contact with fixed friction

elements.

Intermittent
contact

The brakes are classifie
with respect to the
arrangement of the
brake elements.
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Examples of disk brakes

http://en.wikipedia.org/wiki/Disc_brake
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Why passengeaircraftsare notableto
take off immediately after their landing?

Hot brakesare one of the mainreason

Aircraft brakes

The energy dissipated bihe diskbrake

FACULTY OF MECHANICAL
’ ENGINEERING

UNIVERSITY

OF WEST BOHEMIA

Multidisk brakes

when stopping a passengear weighting

1,500 kg from a speed of 1&im/h
makes0.15 MJ.

Each 1&disk brake of a Boeing 777
passenger aircraft must be capable of
absorbing up tol44 MJ

out of the book by
Breuer, Bill 2008
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Leopard 2

Leopard 2 during all-out braking operation.
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Schematic view of the 1100kW transmission HSWL 354
for heavy tracked vehicles weighing more than 60 tons.

Red lines labelbrakes.



