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˿͔ͭͨ͊ͤ ˽͍͙ͪͦͦͨͦ͟; ͙́ͣͦ΄͔ͤͦ͟
1878 - 1972

- A grand native of Ukraine, the father of
modernengineeringmechanics.

- His portrait, as the only one, has displayed
with reverencein my workroom for 20 
years. 

- He wasa giant for mathematicalmodelling 
of strengthproblemsin mechanical
engineering.

Encouragement:
- [ŜǘΩǎ ƴƻǘ ōŜ ŀŦǊŀƛŘ ǘƻ ǳǎŜ a!¢I9a!¢L/{ 

for solution of our actual problems.
- And it is not inevitableto look up only to 

commercialFEM software.
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Motivation and introduction

The springtime 2002 ςthe chief of undercarriage developmentdepartment of ~ƪƻŘŀ !ǳǘƻΣ 

LƴƎΦ WΦ bŜǇƻƳǳŎƪȇ /{ŎΦΣ cameto with a problemconcerningαhot judderά (hot vibration)in disk 

brakes.

Nobodyof the wholeconcernVolkswagen AG knewa realcause of the phenomenonand any

wayhow to eliminateit. It wasa reasonto dealwith breaks.

(Volkswagen Group =ВὠέὰὯίύὥὫὩὲȟ£ὯέὨὥὃόὸέȟὃόὨὭȟὖέὶίὧὬὩȟὛὉὃὝȟȣ)

Problemswith hot judderand brakefading appearedevenin the Germancar factory

Volkswagen AG.

Motivation



Motivation and introduction

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.

The brakes are classified 
with respect to the 
arrangement of the 
brake elements.

Full contact

Intermittent 
contact



Motivation and introduction

Examples of disk brakes

http://en.wikipedia.org/wiki/Disc_brake
Mercedes BenzAMG carbon ceramic brake



Motivation and introduction

out of the book by

Breuer, Bill 2008

Aircraft brakes Multidisk brakes

The energy dissipated by the disk brake 
when stopping a passenger car weighting 
1,500 kg from a speed of 100 km/h 
makes 0.15 MJ. 

Each 10-disk brake of a Boeing 777 
passenger aircraft must be capable of 
absorbing up to 144 MJ.

wikipedia

Whypassengeraircraftsare not ableto 
takeoff immediatelyafter their landing?

Hot brakesare oneof the main reason.



Motivation and introduction

Leopard 2

Leopard 2 during all-out braking operation.

Schematic view of the 1100kW transmission HSWL 354 

for heavy tracked vehicles weighing more than 60 tons.

Red lines label brakes.


