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Shaft Torsional Vibration Simulation and Analysis of

Vehicle Power-train

( 100081)
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Abstract Torsional vibration is one of the most important malfunctional factors of vehicle
power-train, and the investigation into it is of great significance. Firstly, a vehicle
power-train system gear 2 and gear 5 equivalent dynamic models are built using the GT-CRANK
software in this paper, with consideration of gas pressure, reciprocating inertia torque
and torque caused by reciprocating components gravity synthetically. From Fourier Transform
figures of excitation torque, energy concentrates below order 6.5. Finally according to
the simulation results of free vibration and forced vibration, the torsional vibration
characteristics between the engine crankshaft system and driven components could be taken
into account respectively with vehicle power-train installing high elastic coupling. The
resonance frequency of the engine crankshaft is much high than that of driven component’s.

Key words: power-train; torsional vibration; elastic coupling; GT-CRANK



2009 CDAJ China

NVH (Noise, Vibration, Harshness)

2
2.1 GT-CRANK
GT-CRANK
GT-CRANK 1 2
3 /
4 5
GT-CRANK
2.2
Pro/E
ANSYS

1 J—

2

3

4



2009 CDAJ China

J=1J1/
K=K/i’
cC=C/i* ... (1)
i=n/n
M=M /i

@M C K J n M—
C K J n M—

2 5
1
1 2
J5 J6
J1 J2 J3 J4 J7 J8
K&
K1 K2 K3 K4 K6 K7
J} Cbc
2 4
C C3 C &
() 2
1— 2—
2 {316 | J20 Jai o J22
\ O O
| K20 | K21

c2 C3 4 g K16\ ()  C10

[
=
O
O
=
=~
9]
s
o0
O
s
©




2009 CDAJ China

2.3
JO(1)+CO(t)+KO(t)=M(1)....2)
@ J— K— C— 0— M, (t)—
(2) GT-CRANK
MS
M, M, M,
M;=M +M;+M,
2 __sin
M, =22 PR (@4 /)
4 cos j
sin(fleg+8B)¢----- 3)
M, :—mja)sz(cosw+ﬂ,c032a)M
cos B
sin
Mg = mngM
cos
3 P— R— a— p—
m; — w— A—
1
1
\Y,
/ mm 150
/mm 160
0.314
(kg) 6.873
kW 404
(rpm) 2200
1-4-2-5-3-6
3 2



2009 CDAJ China

e (WLm)

b4bs. 58583883

200 =10 1] 100 200 300 Ll 500 00 700
iy Sl S (CA)
2
b 160 L o 4200
1500 |
150 |
% i g
{F.1]
£l %
£ wf
00 k=
a0t nr
uu 1 12 mn ; ; 5 al 10 12
Crredior
(b)
3
3 4
6.5 1 25 35 2200rpm 2
3
GT-CRANK 2 5 4 5
4
2 3¥ 32 am
\ id i i } 3
—.-g—.-
E L1 g L+ 4 g LS @ LE) g . E LY w L) .Ei
=1 T
3 {
] F] & ) Tan| E “0E
4 2
1— 2— 3— 4—



2009 CDAJ Ch

ina

s B -
C oI5 *
s
55
3
3.1
( )
[5]
12 2200rpm 2200 15 —440Hz
60
440Hz 2
12 2 2 5 6
2 5
1 2 3 4 5 6 7 8
(Hz) 0 12.93 48.24 74.57 101.58 | 126.50 | 149.85 | 203.09
9 10 11 12
(Hz) | 231.85 | 257.41 | 280.63 | 285.54
Mode Shape 02 - Freguency = 19.23 Hz Iade Shape 03 - Frequency = 221.10 Hz
100 TorsFreqbinalysis_ TorsFreolinalysis T Lo TorsFregfinalysis_TorsFregfnalysis T_lug?tinn:
1=11 =
073 5] 0.75 e’
P — 4=Tt
0.50 g:ﬁ 0.50 \\\ g:ﬁ
_§ 035 g:g _§ 025 ~ g:g
g o § ow T~
= 025 \ =2 025
-0.50 -0.50
075 075
e R E e = T TR R E
Location Location
a 2




2009 CDAJ China

Mode Shape 02 - Frequency = 1293 Hz
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Mode Shape 03 - Frequency = 48 24 Hz
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