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SUMMARY

. Title

o A planning study on the development of an active steering bogie for an urban

railway vehicle

. Objective and necessity of the research and development

o Objective

- Planning for the development of an active steering bogie for an urban
railway vehicle to reduce the wheel wear and squeal noise of the rail and

wheel during curve negotiation.

0 Necessity

- Urban railway system is composed of lots of tunnel sections and curved
lines. So, much amount of dust is generated by the wear of the wheel and
rail due to contact, and this dust is a main source of the faults of machines
and air pollution. Also, the squeal noise by the friction contact has a

significant effect on the ride and comfort of passengers.

- The bogie system of an urban railway vehicle, which is on service in South

Korea, cannot be steered smoothly. So, lots of wear and noise of the wheel

is generated during curve negotiation, and decrease of the wear and noise is

strongly required.

- Therefore, in order to reduce the wear and squeal noise of the wheel and

rail of an urban railway vehicle during curve negotiation, detail contents and
strategy for the research and development of an active steering bogie are

necessary.

M. Contents and criteria of the research and development

o0 Analysis of the trend and environment of R & D
o Pre-study to secure the validity of R & D

o Set the objective and criteria of R & D



o

o

Deriving the detail work, processing strategy and budget

Deriving the RFP to contest the main project

IV. Result of the research and development (R & D)

o

Analysis of the trend of the technology and patent

- In early 1990s, the active steering system, which is applicable to various
situations of curve negotiations, started to be developed.

- Recently, the development of the prototype of an active steering bogie with
the fail-safe function has been completed, and is willing to be operated
commercially.

- The basic study has been performed in South Korea, and the technology and
capacity of TRL level 3 is secured.

- As a result of the patent analysis, the modified patent can be firstly secured,
and the application of the international patent is available.

- No overlab with the previous R & D projects.

Review of the political, technical and economical validities

- Coincident with the policy of the green growth of the government, R & D
policy of the MLTMA and TRM

- After the analysis of the example and technology of foreign countries, the
possibility of the successful development and the technological standard are
very high.

- Economical saving due to the decrease of maintenance fee, and reducement

of the noise and environmental pollution.

Deduction of the process of the research and development
- With the vision of preoccupancy of the root technology of the future railway

vehicle, the objective, contents and strategy are derived.

Category Contents

o Development of the technology of the active steering system for a railway
vehicle to reduce the wear and noise of the wheel and rail during curve

Objective negotiation.

- Reduction of 30% of lateral force and 3dB of noise during curve
negotiation under R300,

o

Development of the core element technology of an active steering

- Design and analysis of the active steering mechanism

- Development of the sensor system for the active steering control

- Development of the actuator for the active steering control

- Development of technologies of recognition of curve and detection of
curvature

- Deduction of active steering control technology and control algorithm

- Development of the active steering controller with the ‘'fail-safe'

Main function
Research - Lab test on the prototype production of the active steering system
criteria
o Development of prototype production of the active steering system and
performance test
- Unified design and prototype production of the active steering system
- Set-up of the test bogie and test car for the active steering system
- Validation of the safety of the test car
- Performance test of the test car at the test line (Safety, steering,
wear, noise)
- Secure the reliability, Deduction of the maintenance regulation and
commercialization strategy
> Budger: 9,529,000,000 won(Government: 7,146,752,000 won, Public:
B;:ﬁgg' 2,482,248,000 won)
o Period: 5 years (2012~2016)
prrg?e;f o General project
Propulsion o Cooperation of enterprise, school and research institute
system

V. Application planning, Predicted effect

o Application plan

- Utilization as the R&D project proposal for “Development of the active
steering system for a railway vehicle”
- Utilization as the technology of the active railway vehicle to reduce the wear

of the wheel and noise.

_10_
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railway vehicle to improve the driving performance during curve negotiation

Decrease of the maintenance fee of the wheel and rail,

the wheel (60%), Reducement of noise (3dB)

availability of the vehicle (0.5%)

noise
- Preoccupancy of the root technology of the driving equipment of the future

- Secure of the track-friendly technology to reduce the wear of the wheel and
- Decrease of the wear of the wheel and rail (30%), Increase the life time of

o Predicted effect
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SCl/Verkehrol 4] ®3FEl “The world wide market for railway technology
2009-2014"(2009)0ll 98l A AMA FwAF FRE Qe A2"dr7)%, ezt
F Eoks x@sta] of 197290 F44

oz ARAF Al FEE & 11529 FEE FHHY 20149749 AdH T
BAEES °F 37%E AFHAL UF. EF, AL SHuEFdoRA e HE9
}go] Rzheo] 2419l Ago] o=g
£ 2121 AA HEAF R
o o ANERLZ 2009~20144
= 0F TR NEE NEEEE (%)
Infrastructure 39,500 61,620 5.5
System Technology 13,200 20,592 +4.1
Rolling Stock 73,800 115,128 +3.7
S 126,500 197,340 +4.2

¥ 1ER(SZ) = 1560 KRW(&)

® Infrastructure
B System Technalogy
¥ Rolling Stock

BMNEY IR
126,500 2% EUR
(18 7,400 KRW )

B 5C1 Varkehr GmbH 2009

a9 2-1-2-1 AlA A=A Bopd 75
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AA BEAZL 20149 F 454% 9 FEZ AT Aoz =5 20154 )%

A& ol nHigte 2u) o]F Y Ao g od=FH

A9ERE 20149744 T EFF oot Aol T F Aoz 4

20159 o] Fol= Hu] Aol 7hE 2 o= dEFHa e

B 2122 AA AEAF A9E 7F52

I

el B MRS 200944~20144

- otz EL] HAAEHAIS(%)
Hed 39,000 60,840 +3.5
i 8,850 13,806 +3.3
Eal 23,500 56,660 +4.3
Hul /50 3.000 4,680 +7d
opAJof 31,700 49 452 +5.2
ofiLejzH/EE 4,950 6,630 +5.8
[8E] 13,700 21,372 +3.7
SAE deoh/HY 2,500 3,900 +3.8
4 126,500 197,340 +4.2

antral America,

T8 4 HAZEET2AEY X9E T8

* EE7IE ARl LIRS HZE HE PEaiAE DEE ALY 2 EHS/H0|, oiZER), A S0 AR5 HISE i
(374 0k 1 EUR = 1,541 KRW 1Y)

X 2123 AlA AEAR &5 A

(B9 - 452F EUR)
o= A
bk o= =l =40 OFAD 7 1S MO0
58 | 57" | =01 | 80 tAjo} E)I(% C HofL{of (et £y | )
188
149 i ; S aed | RE ¢ — 8 o "
7 34,970 | 18,763 8,900 | 15,621 | 123,983 | 54,356 | 35,355 | 3,006.7 | 204 9547 454.6
e - ]
i?; 182,471 | 29,132 | 309,172 [ 33,499 | 101,786 | 25,915 | 70,155 | 3,289,3 | 755,419.3 ( 1164,3
A 217,441 | 47 895 | 318,072 | 49,120 | 225,769 | 80,271 | 105,510 6,296 | 1,050,374 1618.9

&7 : The Worldwide Railway Technology Market 2008~2014, SQ/Verkehr 2009
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Length of transition curve 2.
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Gradient of curved section 13 0%
Gauge 150, Omm
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