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Worldwide Business

@) Offices and projects in more than 100 countries worldwide
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Vossloh Group

Transportation
Sales: approx. 470 million G Associates: approx. 1,781

Vossloh Rail Vehicles Vossloh Kiepe

Rail Infrastructure

Associates: approx. 3,155

Vossloh Fastening Systems Vossloh Cogifer Vossloh Rail Services
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Vossloh Rail Services Portfolio Overview

Vossloh Rall Services

v A
ﬁ‘%@ Long Welded Rails

HSG City - Rail Recycling
%
2.
3
: - . . Semi-stationary
High Speed Grinding we care for rails g? Welding
%Q

Logistics
Loading and Inspection/
Unloading Measuring

Rail Excange vussioh

Rail Services



Background & Idea
Selection of rail defects

o Head checks o Squats o Corrugation o Shelling
- Reduction of life span - Reduction of life-span - Noise - Damage to the track
- Danger of rail fracture - Danger of rail fracture - Damage to the track - Reduction of life-span
- Danger of shelling - Reduction of life-span
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Background & Idea
Rolling contact fatigue

100%

carly crack growth

qidop 30939 (B2RLY)

pre-visible crack growth

A 4

PREVENTIVE CORRECTIVE MGT

Surface defects do not
develop linear

Double of MGT (time) results
in triple damage depth

Hardened surface layer,
approx. 0,06 mm

Source Diagram: Dr. Jaiswal, Jay: Source Hardness zone: UIC Joint Research Project
International Railway Journal, 2005, vol. 9 Proactive measures i Remedial and Repair Technology -
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Defect depth

Background & Idea
Grinding routines

&) Comparison of different rail maintenance strategies

New rail Accumulated traffic (MGT)

»

HSG preventive grinding

No grinding Corrective\{naintenance

HSG acts before surface defects
develop

HSG removes the worn surface layer
of the rail and prevents Rolling
Contact Fatigue

Regular grinding with small material
removal extends the rail life cycle

Technical University of Berlin has
calculated a 50% reduction in life
cycle costs

Source: Vossloh Rail Services GmbH
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Background & Idea
Hardness reduction

Degree of Hardness (Measures before and after two runs)

350
325 »
\‘/‘/v\‘\‘/’——_’ —e— Hardness before 1st

% 300 - —=— Hardness after 1st
" Hardness before 2nd
%] - n
o 275 +—
s W —»— Hardness after 2nd
£ 250 / ~_—

225

200 T T T T T T T

Track Kilometer

@) The measurements confirm the removal of the hardened surface layer

© RCF growth is prevented in the early phase

Source: Vossloh Rail Services GmbH
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Background & Idea E]B

Strategy of Deutsche Bahn
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Corrective Grinding
[ Preventive Grinding

voussioh

Rail Services



10

Background & Idea
Network characteristics

Percentage of train volumes (track loads)

Percentage of the rail network
30% 40% 30%

10%

70%

© 70% of the overall turnover is generated on 30% of the tracks or
even less

3 High train density

3 Track availability is essential

© Track disturbance times on "Priority Tracks" cause major losses
and have to be avoided at all costs

0 9|10 11|12

Available tracktime for grinding on a 12h day (utilization level) [h]
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Vossloh Solution: HSG - High Speed Grinding

Source: Vossloh Rail Services GmbH




HSG - High Speed Grinding
Grinding method

@) Rotational grinding

@) Passively driven grinding stones

Contact |I:"IE

High working speeds

No facets

No dismantling of track installations

cC CC¢C

Overheating impossible
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Vossloh High Speed Grinding_NEU_ENG.mp4
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HSG - High Speed Grinding
Grinding pattern & operational advantages

&) 80km/h working speed

&) Grinding in scheduled traffic

Source: Vossloh Rail Services GmbH

voussioh

Rail Services



HSG - High Speed Grinding
Deutsche Bahn: proven operational efficiency of HSG

Comparsion of HSL Corridors Cologne #rankfurt and Nuremberg *Ingolstadt by Deutsch Bahn

u HSL C0|09ne'.':ra”kf_urt | u HSL Nuremberg i Ingolstadt
f gﬂt?;?égg‘?grmghz‘é%g‘)’em'O”al f Cyclic maintained with HSG (since 2006)

[ Approx. U3 per year and meter

[ Approx. U6 per year and meter
[ Expected rail life: 15-20 years

Expected rail life: 8-12 years
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