PROCEEDINGS

of the

15th MINI CONFERENCE ON VEHICLE
SYSTEM DYNAMICS, IDENTIFICATION
AND ANOMALIES

Held at the
Faculty of Transportation Engineering and Vehicle Engineering
Budapest University of Technology and Economics, Hungary
BUDAPEST, 7-9 November, 2016

Edited by Prof. I. Zobory

VSDIA 2016




15TH MINI CONF. ON VEHICLE SYSTEM DYNAMICS, IDENTIFICATION AND ANOMALIES, BUDAPEST, NOV. 7-9. 2016

THE CONFERENCE ORGANISING COMMITTEE GRATEFULLY
ACKNOWLEDGES THE GENEROSITY OF THE FOLLOWING

MAJOR SPONSORS AND SPONSORS:

BME Faculty of Transportation and Vehicle Engineering (H)

BME Intelligent Transportation and Vehicle Systems Co. (ITS ZRt.) (H)
Knorr Bremse Brake Systems Ltd. (H)

Knorr Bremse Brake R&D Institute Budapest (H).

Knorr-Bremse Railway Vehicle Systems Hungaria Ltd. (H).,
Stadlertrains Hungary Ltd. (H)

Ganz Motor Ltd. (H)

Grampet Debrecen Vagon Factory (H)

CONFERENCE PRESIDENT

Prof. Isvan ZOBORY,

Group of Railway Vehicles and
Vehicle System Analysis,
BME, Budapest, Hungary

INTERNATIONAL SCIENTIFIC COMMITTEE

Prof. Masato ABE,
Kanagawa Institute of Technology. JAPAN,

Prof. Stefano BRUNI,
Deptartment of Mechnamical Engineering,
Milano Univerity of Technology, ITALY

Prof, Jézsef BOKOR,
Deptartment of Transport Automation.
BME, Budapest, HUNGARY

Prof. Otmar KRETTEK
Krettek-Krettek Consulting GbRmbH. GERMANY

Prof. Peter LUGNER
Institute of Mechanics,
TU of Vienna, AUSTRIA

Prof. Ldszl6 PALKOVICS
Ministry for Human Resources, HUNGARY

Prof. Hans G. REIMERDES
Department of Aerospace Structures
RWTH, Aachen, GERMANY

Prof. J6zsef ROHACS,
Department of Railway Vehicles, Aircraft and Ships
BME. Budapest, HUNGARY

Prof. Gottfried SACHS
Department of Flight Mechanics and Control,
TU of Miinchen, GERMANY

Prof. Yoshihiro SUDA
Institute of Industrial Science,
The University of Tokyo, JAPAN

Prof. Pierre-Olivier. VANDANJON
IFFSTAR Arcueil, FRANCE

Prof. Hans TRUE
Institute of Mathematical Modelling,
TU of Denmark, DENMARK

The Organising Committee thanks the authors for their efforts providing the electronic version of the full
paper manuscripts. Issued by the BME ITS ZRt. Budapest, 2017. ISBN 978-963-313-266-1

15TH MINI CONF. ON VEH

Participants of the
Vehicle Engines
Vehicle Enginee

T




R SINANASILYTAQY

[17((.: .......................................................................................... SJUQUOdU.IOC) U.IQIS/(S :_.‘E:‘:,_.-
-9A Jo juawdoraas pue uFisa(q ur syupn) dn-O0A [euonoun, jo uonediddy
(Are3uny) 'y ‘SSTAAA — 'S ‘SYIFO 1

B SO[ONYPA 10§ SIALIC] FEAEFT
(VSN "Hd “YHALAr — 'S “TOUND — "M YIYHIN

e SWSIUEUIRP JUBL) 1O SNSRI [20MURuiq
(KreSuny) 1 ‘XY0HdOZ - °d ‘IMNOZS

L R R A GO OO 10109 A -0101S [UD?S\‘,‘-:-E;_

-], 2yl Jo suonodung se rordn[mjy Jeapp put JUSADIIJO0)) UONOLL] Suirtc
(Kre3ung) 1 ‘AHOIOZ — "1 ‘ZLIF¥S

S ————— sosoding Suuong i
-opu] 10j uorsuadsng ANQWOID) 9[QELIBA Y} JO SUI[[SPOJA PAIUSLIO)-T0IT0 -
(Areguny) J YydSYD —'d ‘HLAWIN — A ‘STANI
S SO NI N
-TTdIDSIGHALNI ANV AYOTHL TOYLNOD ATOIHAA HOA NOISSIS

68Z .................................................... S[QSSSA DUU[UI .IO:} uoumndwo:) SSBI/\T pSD?'\:' " ;.\
(AreSung) ‘SO ‘IVLIONYH
[ ISYOUNET A V(] ANBAOUU] UE JO IUQLudC:%' T

(AreSunpy) g “i1% 9

[9Z ........................................................... gu[gua 19[ L{OJUQSQH el u! SQUBA -IOEEIS ossoat
-wo)) Furugisopay Jo sueay AQ POyl USISO(] 9SI2AUT JO UOneIddy =0
(AreSunp + uel]) "y ‘SSAYAA — 4 "I¥ 7T

9107 '6°L AON "LSAdVANG ‘SAITYINONY ANV NOILLVIIAIINT AL ‘SOINVNAQ WALSAS TTIIHIA NO 2000 =2

GO

pardno) jo sues;

G

SHI'TVIAON

g

Y JO uonORIL p

L€

QT
Sunsay oporys A

L7

U0 1094JH puIp -

—"T°LLVTY

B P IIRR

-dng oyerg 1sney

GOT: e

SAITVINONY

[ e e

JO uBIs(T 1

1 e sopo1y

Qe

-nIIsUf SUIsn) sa.

—dC

((:L[ ...................... epEJ%‘an

-Krep A[snonunuo:

) RN

SuLIONUOYA] uonIpU

G [

pue s Aemjey

9102 6L "AON “LSTdYANG 'STITVIVC




