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g4 2 1E% A dix V1EE 483 A2 BombardierAl$] Flexity
Link <} Bombardier—Adtranz] A32%} = (F-EA47), AlstomAF¢]
Regio—Citadis, Dualis 5.
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Worldwide delivery by Manufacturer LRV 2006-2010 [Number of Units]

B Bombardier

H Alstom

H Siemens

[ Skoda Transportation
O Ansaldo Breda

O OCthers

In total:
~ 3 850 Units

15%

© SCI Verkehr GmbH

< AAHLRY) 2FA] 28 A ZFAFE market shares >
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<SAMA BAHE AL Fol>
Light Rail Vehicles: New Vehicles
Region Current Average market Volatility of market
market volume development development
new vehicles p.a. (EUR 2010-2015 2010-2015
millions) (in % p.a.) (in % total)
Western Europe 970 +5.6 7.0
Eastern Europe 400 -14 50
North America 180 +22 70
South/Central America 5 +30 190
Asia 70 +20 60
Africa/Middle East 170 -18 35
CIS 240 -17 38
Australia/Pacific 15 +38 110
Total 2060 +3.2 9.3
© SCI Verkehr GmbH
O Agnde 874449 4 u% EFTAs ddste G449 dtoz sty
of AAR A& do 25 vk A4S S o d AA A=A
Aol fFEE Azl 1% 439 o FEoE iy 6% 9o F7HES UEY
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A A=(34E 2009)
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O =ele T3, Mas AR AEAA] FA4HL o, dA i =AW
= 1 = =) = -
srdor 7wt e AL dstol e AlA Al AHE A
AAE Folol e B to] A Aol A &Aoo w FdAsta s
O @A of2] =7tdllA gt daddA 2ol &9 3 AA Fol A, FFo=
S [e) = [e)
O AES gdEs FAd e AV 2EARY F5 2dal de F5Y
[e) [ = S
5ol 77k Aol B A ARl =jEnty viv = Aol @444
Ao 5 ek
Top Ten railway markets worldwide 2010 (average 2009-2011) {2008 Ranking)
Chins—'f.'-l
UsSA [T
Russia 31 ]
Germany 14 ]
Japan ]
India 18 ]
France 5 ]
Spain ]ai
United Kingdom [~ g1
raly @ |
o 5 10 13 20
EUR hillion
< 20104(20091-2011d H+t) AA Top 10 H= Al >
(%4: The worldwide market for railway technology 2010, SCI Verkehr GmbH)
UIREEI &N
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* 100LF three modules vehicle with
turning bogies

= Project award: September 2010

* Number of vehicles: 50 fix order and
! 100 optional vehicles

» Length: 33m.
» Width: 2,65m.

* Passengers: 210
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Tram-Train
Requirements

Commuter Tramway

f e ] |

Kores Railrosd Research instituta

Maximum Speed < 70km/h
Compression Resistance 200 kN
Bogie Without axles
Secondary Suspension Springs
Wheel Diameter <660mm
Platform Access 1000mm
Access Width < 1000mm
Minimum Curve Radius > B0 m
Acceleration = 0,8 m/s2 lm
Decceleration <0.8mis2 EZEmEr ]
Axle Load > 16T/axle | EEEN/EED |
/ Vossloh / : [
<ol Ef-E S 4 whok>
<EHAEHA 7lE T
3| A4 B 7ls =5 59 s e H] 3L
i A 7lE
Bombardier A32, Flexity =}=Fol % & N
VBN Az Aere o
A E(100%)
Tram-Train, Train-Tram<
_ o 21 8} 7 55
Alstom Dualis, Regio-Citadis - -
AAR T ANEFFE o =4
dHA F=(70%)
T42kde] A& 5}
Siemens AVANTO
AAH L 7EaE d
B A FFE(70%)
RE A A%
Stadler TANGO .
AAFH L 7= ]
Ao 7=(100%)
O F& gHHiE AASAY 2d45S Al AL = A& 2K (Steering
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Keyword linear synchronous motor AND coreless
A AT 19
Frassds 2
PROPULSION AND GUIDANCE IMPROVED TRANSPORT
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Low floor bogie, steering suspension, tram, tram-—train, wheel/rail

Keyword . . .
interactive force, wheel-rail contact, tramway
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Two-level numerical optimization of ride comfort in railway
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Improvement of bogie curving performance by using friction
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to rail/wheel interface Verification by full-scale rolling stand test
Bla A Elsevier B.V.
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Keyword (coreless) AND (linear motor)
A A 6
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Coreless Linear Permanent Magnet | Calculation of optimal current
o Synchronous Machine as a Direct density of double side
e Servo Drive for CNC Milling permanent magnet linear
Machine synchronous motor
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