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Fig.1 The frequency response functions of rigid body
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1
Tab.1 Test equipment list

1 5 PCB  ICP
2 1 PCB
3 1 LMS SCADASTI 7
4 1 LMS Test. lab 11A 2 4
2.2
6
1261 kg. FRF

52 ;

Fig.3 Partial response and excitation point

2.5
2

Tab.2 Excitation parameter settings LMS modal data selection

( FRF)
JHz JHz /s / ( Modal Rigid Body) Mass
512 0.25 2048 4 5 m =1 261 kg Node name




102 ( ) 2015
LMS
; FRF 5
; FRF 4
1.5e—3 .
il o B
ik L, = (L) ¢+ Zmly;” +z7) ;
- I, = (]yj‘) ¢+ 2m(xg” +z:7) )
z
g 13e3 I, =(1)¢+ Zm(x;" + sz) )
%ﬁ [xy :(I*c))(}+ Zm(xcye)
- IR B R R 2 v = (12) ¢ + Emxgz)
L
|2c_65‘mm1:5’l-” 777772 I s s s ol Y 1 | = = (I)z) ¢ + 2m(zyc)
g 20 - Bl 28 =0 ( [xfr') G ( ]1) ( ( ]z'z') G
WA Hz o
. . (Ix’z‘) G ( Iy'z') G
Fig.4 The FRF curve of the powertrain .
1 X Yo Z¢
x=0.8747m y=-0.0606 m z= 4
0.241 2 m. I, =51.399 kg * m’ ]yy = Tab.4 Moment of inertia and product of inertia of
411.426 kg * m® I = 373.822 kg * m’. each part in power assembly kg * m’
I, =-6.235kg*m’ [, =-2.918 kg * m’ L, 1, L L, L, L,
I, =-20.051 kg * m?. 34.765 91.821 69.672 -7.64 13.76 -13.11
’ 13.536 35.714 23.665 -2.703 6.301 -4.705
3 6.050 3.503 3.344 0.056 0.062 0.003
A 5
Tab.5 Moment of inertia and product of inertia kg « m’
840 kg Ix.r [yv [zz wa [.rz [1:
335 kg 85 keg. 51.399 411.426 373.822 -6.235 -2.918-20.051
56.605 391.562 355.098 -5.708 -3.123-18.237
3
10%
3 10
1
3
Tab.3 The centroid coordinate in the
powertrain coordinates
x/m y/m z/m
0.502 -0.073 0.306 : .
1.374 -0.056 0.217
1.726 -0.055 0.221
0.817 -0.067 0.277
4
4
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The Identification of Inertial Parameters of the Bus Powertrain

ZENG Falin' GE Pingying’

(1. Automotive Engineering Research Institute Jiangsu University Zhenjiang 212013 China; 2. School of Automotive and Traffic

Engineering Jiangsu University Zhenjiang 212013 China)

Abstract: In this paper a bus powertrain of which the structure and material are more complex is applied as
an example. First it introduces the inertial parameter identification technique based on experimental modal a—
nalysis. The method obtains the center-of-mass coordinate and the inertial parameters of the powertrain through
the excitation and the coordinate of response points relative motions and dynamics equations. Then the paper
produces how to obtain the inertial parameters of the powertrain on the basis of knowing the data of each part
it validates the accuracy of obtaining the complex inertial parameters of the rigid body through the contrast and
analysis with the result of experimental modal.

Key words: powertrain; experimental modal; inertial parameter; method of mass line; calculation of integration



