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Rigid body inertia parameter identification method and
experiment for complex structures
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2. School of Automotive Engineering, Chongqing University, Chongqing 400044, P.R.China)

Abstract; In order to identify the inertia parameters of complex structure rigid body with high efficiency and
accuracy, an identification test device was built based on the FRF mass line method. The influence of
system stiffness and damping, noise, coordinate error of excitation point and response point, angle error of
hammer excitation and sensor installation on the identification accuracy were obtained by multibody
dynamics simulation. A rigid body with known inertia parameters was identified by the proposed device and
the error was within 5%. It shows that the test device based on the FRF mass line method can identify
inertial parameters of complex structure rigid body efficiently and accurately.
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Fig.3 Influence of stiffness on identification precision
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Fig.4 Influence of damping on identification precision
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Fig.5 Influence of noise on identification precision

2.2.3 B & AR AR BB TR Z 6 R
Pl A AR G (14D HR T RE o o 17 i A B A8 B (LD R T SR R ol T 52 58 oP 0 B AR A A A i
AL S A I 5 AR B 2 A AR — E B N DR 22 L TS o o 4 A SOl S R B R AR AR A 0,2, e
12 mm iR 22 AR SN 6 A7 Fros . dy Al . B S A L e R A A8 B 1R 22 B O L ot TRl % 22
BeA 2 AL AR B E S BOR IR 22 1K, M AR AR IR 22 AN 1 12 mm W, BT A B S BORUIR 25 48 500 LAY

2
5 —— m -0- x —A y e g _a,.._,.f_:
3 R
2 o ‘/—Q .......
X T I ! I I
0 2 4 6 3 " .
W L5 AR R 22 fmm
(a)ﬁﬁgﬁlt\_&%
g
H
=
R
=
0 2 4 P . " )
8L A s 2.2 mm
4
o -1, -b-1I,
G
% 2
BR
2SS
0 2 2 ; 8 . )
W L 8 A R 22 fmm
(C ) ‘Iﬁ‘fﬂfﬂ_&%

B 6 MRz s 40 ARIR 2= TR A4 B & 0

Fig.6 Influence of response point coordinate error on identification precision
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Fig.7 Influence of excitation point coordinate error on identification precision
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Fig.9 Influence of sensor installation angle error on identification precision
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Table 2 Inertia parameter identification result

B /mm s i/ (g » m*) BERL/ (g - m®)

PUNSR Bt/ ke
x y z L., I, I.. I, I.. I,.
B 18.600  8.000  11.500  80.000  241.300  194.200  90.400  1.700  11.800  17.000

AR A 18.500 8.200 11.100 79.600 244.200  201.000 88.100 1.800 12.200 16.400
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FERBIE  18.598 8.000 11.502  80.000  241.250  194.160  90.386 1.701 11.798 17.003
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