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Abstract: This paper presents an active guidance control
method by changing the output torque of the longitudinal drive
motor for tramcar using independently rotating wheelsets
(IRWs) with longitudinal coupling bogie, to improve the
guidance ability and reduce the wheel-rail wear. The robust .-
synthesis method is used to tackle the nonlinear characteristic
and parameter uncertainty of the tramcar which generate
mainly from the wheel-rail interface, the measurement noise
and external disturbances. Three control schemes are
proposed based on the single wheel controller. The effect of
the controller is verified by the co-simulation of MATLAB and
SIMPACK. The results show that when the front and rear
wheelset states are used as the controller input signal, the

relative best control effect can be obtained, the total wear

ks H . 2017-11-16

number of the front and rear wheelsets is reduced by 38% on
a straight track, and by 54% on a curved track.

Key words: low floor tramcar; independently rotating
wheels; longitudinal coupling bogie; active guidance; robust

p-synthesis control
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Fig. 1 Structure of longitudinal coupled tramcar
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Hrp.

[2 500 0 }
W, =
0 1400

PR NAE FITEAE RS _L B SR 1 ) A4 3k 1A
AL, R 5 — R B EINE L.

(16)

W, KA JI7E 2 500 N LA, 38 LB 40
7E 1400 N » m . W, F1 W, 203 JH R L9 31 R Gk
H AN A ORI 2R S 1) PR BB A IR I

FELBIL ) 42 Tl S A A B 1 R
_ 167(s+250)
. = W an

JEE AR RS i U PR, PR PR AR X AR RS
FERIRET/NT 4 mm, 76 R B AT 6 mm W, &
HL AL H A R B

W = 0. 1s2 + 1495+ 10°
2416 4105+ 10°

B B F FLZE RSB B0 L e AN 1 000 N
m, FEIMG LA R . W, 5 W, B ER
S AN 4 R 5 B,

6.5

(18

6.0

« 55F
=

S 50f
o

45t

4.0

35 1 1 1 1 J
1000 100 10! 102 100 10*

M /(rad - s71)
4 1/ W. WiEshssi
Fig. 4 Amplitude-frequency response of 1/ W,

1200

1 000
800

g 600 -
400
200

0 1 1 1 J
100 10t 102 100 10t 10°
SN /(rad - s-1)
E5 1/W., HtEsnssiE
Fig. 5 Amplitude-frequency response of 1/ W,

W,=diag{w,, w,sw,} s HH w,=107*, LIFR §l W &
WS IR A A R 107,
HE 3 AL H ewne, Ble. Fle, BEHRRECH
[ey}: [ w.S.G. W, WzSDGuKWV}[ew}
W.KS.GW, W.KS,W,

e, ey

a9
XS, B REEREGG. 5 G, HARITH AR
ST AMIREAL W AR L U B RS Z Mk
BEREGS,G M S,G, AW MU 2 Z Hf& 18 b



HoM

W . E QRS RDXARRE G E RS 1265

B KRR HIAS. W R o R E S8R B e P
W RS MR E BT T i R RS
BRI FRSFMR RN ELHEAEG S K,
I NH ewve, B . Fll e, HIIEIE BB REN H .. 0%
W e
W.S.GW., W.S.GKW,
W.KSG. W, W.KS W,
2.3 EHERME

A 3 HERERAE T TR E SR Gy () s U R
G5 0] TR N H SRORE R HE He 551

<1 Q20

co

ﬁn[g6ﬁﬁ~l§]6qj:Asys:A’ew:[ew eq]’r’em:
[e. e ]
Asys
q p
ey ™ — e
G e, Gsys(s) e, o
K

E6 ¥EREHREHRE H 25 ER
Fig. 6 Stand H.. structure of the augmented model

Y& 6 Bl ARG, I 7 s, B/ 7 H
|AF . <1, HE A D B S REHA e, 5
e M M RUR 31 R G5 /NI 35 R B W A
RO MFE&MHRTEME SRS HE
Fi(Gys  KDORFABE S Ap MEM 7T RIE/NT
1,B

sup [ (Go KOG 11 (2D

Hrp.

AS 'S
Ap ::{[ 4 }Asys € R¥*, A, € BA,
Ar

Ar € C | Ar ] < 1}

AR QD AR TRER & K WK

[} L.

A

q P

—

En Fl( Gsys’ K)

eZM

T FRENRZEHESEEESTER
Fig. 7 Augment system configuration for robust

performance analysis
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Fig. 9 Active guidance control scheme for longitudinal

coupled tramcar
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Tab. 2 Wheel pairs states with and without control on straight track
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Fig. 10 Simulation results on straight track
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Tab. 3 Wheel pairs states with and without control on curve track
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Fig. 11 Simulation results on curved track
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