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Tab.3 Reconstruction results of impact load time history for

cantilever plate
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pointNo.  True Reconstruction M, o /107
value value
1# 35.12 3245 0.813 4 1.5 7.60  39.67
2# 21.50 22.46 0.958 8 2.0 447 32.15
3# 41.30 38.43 0.924 6 1.6 6.95 31.54
4# 25.87 27.14 0.864 4 1.8 491 28.73
S5# 47.21 48.68 0.6700 1.7 3.11 34.33
6# 35.92 37.21 0.8720 1.8 3.59 37.18
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O# 38.22 40.01 1.005 6 1.6 4.68 38.62
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(a) Result of time history reconstruction of impact load applied at
point 2#



5 47 5 8 1] X ¥, A SET BRI T iRk Y b il T

SRS 89

—— HSE AT Real impact load

60r ___. A4 Ek AT Reconstruction impact load
% 48.68 N
8
o L ,=0.670 0
g 40 4721N Z,=1.7>< 10"
E | ewt 34.33%
% 20k ez 3.11%
H
T
0 \
0.668 0.669 0.670 0.671 0.672

[} 1] Time/s
(b) S#S e 25 fap o) )y R A 45 21

(b) Result of time history reconstruction of impact load applied at

point 5#
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(¢) Result of time history reconstruction of impact load applied at

point 9#
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Fig. 8 Reconstruction results of impact load time history
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Efficient impact load identification method using empirical mode decomposition

LIU Ling YANG Xiaoming ZHANG Li
(College of Intelligent Manufacturing, Jingchu University of Technology, Jingmen 448000, China)

Abstract: Aiming at the problems of traditional impact load identification methods, such as the requirement for a large
number of sensors, high sampling frequency, and low identification accuracy, a new impact load identification method based
on empirical mode decomposition (EMD) technology was proposed. The EMD technology was used to decompose the
complete impact response to obtain the modal acceleration response. The impact location was quickly realized by measuring
the collinearity between the uncorrected mode shape vector and the column vector of the mode shape matrix in the modal
acceleration response. According to the positioning results, an optimization objective function was constructed. The time
history of the impact load was fitted by using the Gaussian basis function, and the optimal fitting parameters were quickly
solved by using the two-dimensional gradient descent method. Tests conducted on a cantilever plate with dimensions of
600 mmx200 mmx3 mm show that with only one accelerometer, the success rate of 36 impact positioning tests is 91.67%. The
peak relative error and relative error index of the reconstruction results are less than 10% and 40%, respectively.

Key words: Impact load identification; Empirical mode decomposition; Modal acceleration response; Uncorrected mode
vector; Basis function fitting
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