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Vehicle/Turnout Interactions of Tram Systems with Top-of-Flange Contact

oTakuto Sekiguchi, Hiroyuki Sugiyama (Tokyo University of Science), Yoshihiro Suda (University of Tokyo)
Hiroaki Kagaya, Hideaki Ezaki (Kawasaki Heavy Industries)

In this investigation, vehicle/turnout interactions of tram systems are discussed using multibody dynamics simulations with
a focus on the specially-shaped turnout for tramway. In the tram turnout, special contact scenarios that include three-point
contacts on tread, back-of-flange and top-of-flange of the wheel can occur. It is demonstrated that severe wheel/rail contact
scenario encountered in vehicle/turnout interactions of tram systems can be predicted using the numerical procedure

developed in this investigation.
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Fig. 6 Numerical procedure of vehicle/turnout interactions
Bnck-of-ﬂaﬁge contact

w10 onouter wheel W

@ |
52 0 Rear axle 1
O~ |
2% N\ J
wy ! \ Front axle |
B
<3 -2 Back-of-lange contact —p - ,\\ PSR

3 on |nnt.| wheel ‘ )
0 2 4 6 8

Distance (m)

Fig. 8  Angle of attack (front and rear axles)

SRR CH— K L—ib & 7 T PO A L,

TG oM L=k R, 7 PR i b
Bz, =0tk 7708, 7500 by TBLIOR
AR b & OFSTiTERA Ee 3 SRR 5 AR L, i

75D, PN by 02 EEEEA LT Y
— FL— IR BAOET D MR TED, Z2Ch, 75
OB, 75V v, U B L= b ol A

Gite 3 SUEMAEAET D, —J7, PELTERL T N
TE LT A Z &0V A . ZOREE, Bilhix il
DT T 2P, FEIAMLER O 7 7 2 i O &
B LA 5 ) — R A ETT5

5.2 ETHERGER & DLEE

Wiz, M cERE Uiz b o & [ CRpM gzt L C,
AEATHERIZ L0 B ORI A EER & L— LR ORE T
I O et I N Py b S s 1 TS S T e s/ A ST
B R HElh CIEET AR A 0L Olg ¢h o, 1
H(a)tZ a3 B #ER L, (DB TR 9 DEICRT &
I figdh DS N A S TWBIZ b b BT 7 5 o Joh
it L TR Edns, % abe—isa URERERE, P
HERD 7 T o PEETHA RSN LETLTHAZ &
DG, E, BO1(@)O2)0 6 (3) T A L —
NH Y= R~ N B aTWDE I ENgnd. D%,

— 383 —



S8-JSCM-1

55 18 [ElgkiE Bl - BrRE

BRI A (J-RAIL2011)

" Sees — O R
; 1wl s
vap (1)4.40 m Inner wheel § ot Quter wheel
o oot
° r_————_‘ o
7 Y , werk '\\ /7 )
ey
o — N
T w W ew i ew w94 sh ou Al Th ey om on oW b w4 ak we e oh
0 B E nF
o oot
b (2)5.10m ot
o l\i
2 w o ‘ o’
LT eark
am wor b
DK 04 038 S eM DM <3 P 048 pu Q4 o4 0% 08 DM 04 M 08 08 W ot 4
o1 o0 T 3
et (3) 5,65 m oo :
oo oot
f ol
oo on
e om
o I
G 01 e om e et w1 o e ww der TS0 63 a4 e ah an 66 en o6 G4 o
. ey e e e
o8 (4)595m ot
ve cort
. o
40 ] awl
) ez
Lo L1 S PR T S . -
LI 1Y G €% 0t OM 0L oar B4 Ga oM b4l 8% 08 BM W 0% s DI oW M O0)
™
w2 (5)6.08 m
be on
" A
oor
vor
0
e T S e R e e
W06 ow e aw oM M o0 ea on ou TV P T P VPR T
. . . by =y
w1 (6)6.30 m ou
oo oo
o s
P o0
0 st
o o0 ]
o1 of 0H W OM eR 03 04 oM T o 41 0% 0% <M CA @M 0F Q87 6L oW D
oosp — ¥ " x L1 ¥ : :
ca| (TYBATM oer
o oar
v o
ad Q--;I_—\
oo o
e sea

w of Dz OM aH 0% 0% 94 00 oM ou o 3w SR et o D8 6w ok ER 06

Fig. 9 Wheel/rail contact of the front axle
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Fig. 10 Wheel/rail contact of the rear axle
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Fig. 11 Contact of outer wheels of the front and rear axles (experiment)
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