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Abstract [ Objective] As the power source and force trans-
mission component of rail transit vehicles, the drive system in-
fluences the dynamic characteristics of the vehicle system to a
certain extent. Therefore, it is necessary to conduct research on
it. [ Method] A dynamic model of a single vehicle section
from a certain type of high-speed train that uses body-suspen-
ded drive system in China is established by the multi-body dy-
namics simulation software SIMPACK. Based on the simula-

tion analysis, the influence of the body-suspended drive system

on the vehicle safety and ride comfort, as well as on the vibra-
tion acceleration of the bogie frame and the vehicle body are
studied. [ Result & Conclusion] The body-suspended drive
system has different degrees of influence on the operation safety
and ride comfort of the vehicle. Except for the lateral stability
index, all the other indexes increase with the rise of the vehicle
running speed. The body-suspended drive system increases the
lateral and vertical vibration acceleration of the bogie frame,
and the vertical vibration acceleration of the vehicle body,
meanwhile reduces the lateral vibration acceleration of the vehi-
cle body. Moreover, the body-suspended drive system has
more significant impact on the vehicle components in the verti-
cal direction than in the lateral direction. The natural frequency
of body-suspended traction motor may be reflected on the vehi-
cle body, so the resonance between the motor and the vehicle
body needs to be avoided.
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Fig.1 Dynamic model of single section of high speed train
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Tab.1 Vehicle technical parameters
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I Rl /t 17
Fomig 7/ (km/h) 250
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Tab.2 Traction motor parameters
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S/ kg 1613
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HE A%/ He, 59.8

X H 3
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Tab.3 Arc tooth bevel gear parameters
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Fig.2 Relationship curve between wheelset lateral displace-

ment and speed with and without a drive system
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Fig.3 Relationship curve between vehicle derailment

coefficient and speed

—— HEWIH ARG
L —— LW ARG

s o o
[9%) N W

=)
o

Ol 1 1 1 J
50 100 150 200 250
T/ (km/h)

K4 e s R - R G R i £k
Fig.4 Relationship curve between vehicle wheel load

reduction rate and speed
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Fig.5 Relationship curve between the vehicle wheel-rail

lateral force and speed
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vertical force and speed
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Tab.4 Classification of train ride comfort levels
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Fig. 7 Relationship curve between the vehicle lateral ride

comfort index and speed
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comfort index and speed

AL 7 8 8 K 4 n] R A A ) A
R MRS A UG 5 10 15 2 1] S A2 A I AN R BE o B 1
PERIIG R ; 50K B R G H, A WK 3h R SR 51
FRFRRER bR R A TR AL, FARSR B M8 UK
S ARG IR ] P R AR SR AR AR T 2. 34% (d KR
i), i [ P AR AR R AR W HE KT 7. 36% (R K
i)

3 B RGEX SR BRI

3.1 EHREZEIFHZEAF M
FAZR AR T B AR A X PR, R & %
B A A IR 3R ), He b 3Kl & G0 H
HE SR AN AT 00 RN e 4 B Bl , 1
.25 .



URBAN MASS TRANSIT

#4200 km/h i £k T 00, % HeAA TEOKsh REEHY
AR B i

PO oy P A o) i oy Jon s 8 e S Rn AR s el
P19 W] < 9K Bl 22 G % R4 AR 1 1% S Jon ek 1) R (L
S FEASBH 5 5 PSR ] IR ) o T E 1 AR R L)
i 7E 0 ~80 Hz, 3K 5l 2 Ge 18 T 1 ) 41 s Jon ok 2 7
20 ~30 Hz {EE N IRIE

10 — BWH RS
- RIREH R

% 6
£
< i
=
7 -2f
=
£
-10 . s A .
15 20 25 30
f 8] /s
a) B IR Sl s
o4r  HEHES
o --- EWBNRSG
2 03
<
1
W ooaf |
= I
R 1
E 0.1
i
0 20 40 60 80 100
i /Hz

b) A1 P 2l s B A ek
PO R SR 1) I 3y o JE8 o Sl AR A3 ]
Fig.9 Time history and frequency-domain diagrams of the

bogie frame lateral vibration acceleration
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Fig. 10 Time history and frequency-domain diagrams of the

vertical vibration acceleration of the bogie frame
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Tab.5 Vibration acceleration of the bogie frame with and
without drive system
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Fig. 11  Time history and frequency-domain diagrams of the

vehicle body lateral vibration acceleration
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Tab.6 Vibration acceleration of the vehicle body with and

without drive system
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