30 , 2 Vol. 30 No. 2
2009 3 CHINA RAILWAY SCIENCE March, 2009
: 1001-4632 (2009) 02-0082-05
1 1 2
(1. 610031 ;
2. 130062)
SIMPACK CRH5
560 kN - m- rad™?
: CRH5
U260 331 7
CRH5 s\ /L €.008; i
: , 27 1. snBicose:
, Q)2 si!&sin_?,}]singgq 1
' 2(1 - 9nPicosPy)? D
: Bl 7 P1, €1, W
1 1 1
[1.2] i U]
' : m
Po
(3] : ) ‘
mUT
, CRH5
AN N \
: e PO — —{H =
AVER KZ U
1
1
4° 0 , 2
1 2
t 2
1 , 1
) Ma
B Ma = &2 (2
1 , N |
: 2008-05-20; : 2008-09-10
(50875219) : (IRT0452) ;

(19839 ,




CRH5 83
250
200 + b —— 100 rad-s™ %
150 - J \’\ —o0— 200 rad»s"/e/ Y ' y
£ 100F 0/ A g \\
£ s} /R SO S| 1 CRH5
< 0} o ¢ AT AN
iy 50 F \""00/‘4"‘ * é\
15 -9 b\ }’ \5 / Xe Ye Zc (o 0 Y
& —l(’)() R \A /?' Xii Y Zi @ B1i Wri
-150 \, ,0/ \G / Xdi Ydi Zdi l:Ddl ech quI
-200 ¥ °
D
~250 L— L L L
0 0.010 0.020 0.030 Bemi  Wemi
Fta] /s B Way
Dy
2 2 ) Xwj  Ywi  Zwi  Pwj Bup Wy
Oui
B Wi
CRH5 o
Kij
D Oy
CRH5 M +1T+2M +2T Ysi Zsj by
2 1 ;i=1,2,3;j=1,2,3,4
3 1
SIMPACK CRH5 , XP55
4 2 ) P60
4 2 2 445 mm , 1493 mm,
2 1/ 40, 0 3mm
2 33 \ 66 0. 06
30 CRH5 )
1
b y
4°
3
[46]
&3 fEEh RGBS
[7]
31
( )
2

Bl 4 CRH5 Bizh %5 J 2R



30

84
25,
, CRH5 543 x10° N - ,
m- rad’ 2
CRH5 6 66 km- h'*
KN - m- rad* , ;
32 200 km- h'* |
, CRH5 3400kN - m- rad ',
5 200 km- h*
) 66 km- h'*
fm = Vil (7. 2TR) (3 ,
fc = me (4)
fm » Hz; fe I1x10%r ‘
. 1 —— v=66kmh " ‘o
, Hz; v ,km- h 7 ~ bt P
; R , m 5 8x10° b ‘ ‘\\
R 6x10° .
2 ) #® ,’ \
& , ‘
; g 4x10° )
, R
2 2x10° b - A
=25 =5 2 100 1000 10 000
/(km- h-1) T A ¥R B /(kKN-m-rad ™)
60 30 32 26 28 6 2
120 60 66 52 57
200 99 110 87 96 1
250 124 136 109 120 200 km - h
890 mm- 810 mm 500 3000kN:-m-rad?®
7 8 99 Hz
25 200 km- h'*! ,
2 , 98 Hz
5 ; 7 34 Hz 8 89 Hz
150 ,
—e— HEEAHE 250 kmh' #
o0 | FRERE MY 0 300
L0 %ﬁ:a?ﬁid]ﬁ;'s -/
3 ..l'."(.)‘.).k.ljﬁ‘_l/_/__._. 250 F 9.8 Hz v=200 kmh™'
= 90+ . _
5 v =
g 120 kmh ™! g 200
0 F e Z
! /'.// =~ 99 Hz
60 knch ™' /. ﬁ 150
30 F /"/‘. §
. E 100 34 Hz
) "
( 100 1000 10 000 50
T 1) il 40 ¥ R /(kN-merad ™)
I , .
5 : 0 30 60 90 120 150
B /Hz
7 500 kN - m- rad™*
33

C a mi




2 CRH5 85
1000 1 ’
V=200 kmh ™’ 99 Hz ’ ’
. 800F , 560 kN - m - rad *
é 600 - » CRH5
e
R 89 Hz
# 400
g |
200 1 98Hz : '
0 4 , . '
0 30 60 90 120 150 ’ ’
B E /Hz
8 3000 kN - m- rad™*
5
8 1
-1
3000 kN - m - rad , (1) CRH5
5 43 x 10° ’
N-m-rad?', 72 km - h'*, 5 ,
CRH5 60 80 km- h'* ’
(2 ,
4 , CRH5
] ] (3)
1 "/5 y
: 120 250 km - h'* , 560
, 560 KN-m-rad® , CRH5

7000 kN - m- rad*

(1]
(2]
(3]
[4]
(5]
(6]

(7]

LEVA S, MORANDO A P, COLOMBAIONI P. Dynamic Analyssof a High-$eed Train [J]. Vehicular Tech-
nology , 2008, 57 (1) : 107-119.
SAIGO M, IWATSUBO T. Transverse Vibration of a Rotor System Driven by Two Cardan Joints [J]. Journa of
Sound and Vibration, 1997, 114 (3) : 405 416.
ASEN Y D. Kinematic Analyssof Cardan Drives [J]. Mechanism and Machine Theory, 1990, 54 (5) : 597-605.
ASEN Y D. Optimal Triple Cardan Drive [J]. Mechanism and Machine Theory, 1994, 29 (2) : 333-339.
ZAHRADKA J. Torsona Vibrations of a NorrLinear Driving System with Cardan Shafts [J]. Journa of Sound
and Vibration, 1993, 26 (4) : 533-550.
BIANCOL E,BRUTTI C, PENNESTRI E. Dynamic, Mechanica Eficiency and Fatigue Analyss of the Double
Cardan Homokinetic Joint [J]. International Journal of Vehicle Design, 2003, 32 (3) : 231-249.

) . [J1. , 2007, 28 (4) : 36-42.
(LUO Yun, JIN Dingchang. Research on the Rules of Suspension Parameters to Driving Equipments Suspended in



86 30

Bogie Frames [J]. China Railway Science, 2007, 28 (4) : 36-42. in Chinese)

Analysis on the Torsional Vibration of Cardan Shaft on CRHS5 Motor Car

1 : 1 1 : 2
YAO Yuan , ZHANG Hongjun™, LUO Yun , L | Qiuze
(1. Traction Power State Key L aboratory , Southwest Jiaotong University , Chengdu Schuan 610031, China;
2. Changchun Railway Vehicles Limited Company , Changchun Jilin 130062, China)

Abstract : A single unit model of CRH5 high-gpeed motor car including complete drive system is estab-
lished by usng multi-rigid-body dynamics software SIMPACK. The torsonal vibration of the drive system
caused by thefluctuant additional moment of the cardan shaft is analyzed and the rational selection range of
the torsonal stiff ness about cardan shaft is put forward. Research result shows that the additional torque
of cardan shaft caused by nonuniform velocity can enforce vibration on the drive system. The fluctuation
frequency of the additional moment dependson the speed of vehicle and the frequency of theforced moment
istwo times the rotational frequency of theinput shaft. The amplitude of the additional moment is propor-
tional to the square of input shaft’ s angular velocity. The torsonal stiff ness of cardan shaft should be se-
lected reasonably to avoid resonance under normal running status and the proposed value is less than 560
KN - m- rad *.

Key words: CRH5 EMU ; Cardan shaft drive; Torsonal vibration; Forced vibration; Torsonal stiff ness;
Parameter optimization
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