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Fig.1 Relationship between impedance real part and frequency
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Fig.4 Electromechanical impedance experimental platform
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of the stable regions of the system is analyzed, and the appropriate disengaging speed range of the damping struc-
ture is obtained. Finally, the effect of the damping structure for suppressing transient suppression of the washer
is validated though experiments, and the appropriate disengaging speed of the structure is analyzed. The results
show that the planar damping structure can suppress transient vibrations effectively with little influence on other

dynamic characteristics of the washer.

Keywords washing machine; transient vibration; vibration suppression; variable damping structure; stability

analysis

Research on Noise Reduction of Inertial Navigation Heterogeneous Signals

Based on Noise-Sensitive Prior and Improved VMD

LIU Yu"*, CHEN Long', TAO Lei’, WANG Hongwei'?, HUANG Qingzue"’
(1. College of Mechanical Engineering, Taiyuan University of Technology Taiyuan, 030024, China)
(2. State Key Laboratory of Intelligent Mining Equipment Technology ~ Taiyuan, 030032, China)

Abstract Aiming at the multi-source noise of inertial navigation in the attitude estimation of coal mine bolting
jumbo, a noise reduction method of inertial navigation heterogeneous signal is proposed based on noise sensitive
prior and improved variational mode decomposition (VMD) , which avoids the over-decomposition and under-
decomposition problems caused by the parameter fixation. Firstly, the noise sensitivity difference of the hetero-
geneous signals (acceleration and angular velocity) of coal mine bolting jumbo is investigated by using the varia-
tion of the signal characteristics in the time and frequency domains. Secondly, according to the noise-sensitive
characteristics, the dual decomposition layer and energy fluctuation model are constructed, so that the decompo-
sition parameters have the ability of adaptive optimization and the synchronous optimal decomposition of the
inertial-guide heterogeneous signals is realized. Based on the Pearson correlation coefficient (PCC) , the modal
component screening parameter, correlation coefficient P, is designed to consider the noise sensitivity differ-
ence, to achieve screening practical modal components and simultaneous noise reduction of heterogeneous sig-
nals. Finally, the proposed method is compared with the noise reduction results of complementary ensemble em-
pirical mode decomposition (CEEMD) and improved complete ensemble empirical mode decomposition with
adaptive noise (ICEEMDAN). The results show that the method proposed in this paper considers the noise sen-
sitivity differences of heterogeneous signals, thereby improving the signal-to-noise ratio of inertial measurement
and enhancing the attitude initialization accuracy of bolting jumbo. The pitch error is reduced by 81.818 % , and

the yaw error is reduced by 87.958 %, which lays a good foundation for accurate roadway support.

Keywords variational mode decomposition; noise reduction; inertial navigation heterogeneous signal; bolting
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Corrosion Evaluation Technology by Electromechanical Impedance for

Grounding Conductors
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Abstract A novel approach based on electromechanical impedance is proposed to evaluate the corrosion degree
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for grounding conductors, which are difficult to simply detect and evaluate for traditional methods. Firstly, ac-
cording to the electrochemical corrosion model of metals, the grounding conductor parametric corrosion model is
established by importing the change of grounding conductor radius as corrosion parameter. Secondly, the corro-
sion model between an electromechanical impedance resonance frequency and corrosion parameter is established
with the analysis of system electromechanical impedance and conductor mechanical admittance. Then, the reso-
nance frequency and corrosion parameter signal of grounding conductors are obtained via finite element simula-
tion method, while the coefficient of the corrosion model is obtained by the least square method. The results
show that the electromechanical impedance detected by asymmetrical sensor layout can reflect variations of the
corrosion parameter more clearly than that by symmetrical sensor layout. Linear model by finite element simula-
tion and the least square method can predict the corrosion parameter. Moreover, the high consistency between
the datum predicted by the linear model and the experimental datum, indicates the linear model is very accurate

and can be used to detect the conductor corrosion in field applications.

Keywords grounding conductor; parametric corrosion model; electromechanical impedance; finite element
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Study on the Characteristics of Fluid-Structure Interaction Wind Effects
in Super High-Rise Buildings Subject to Various Inflow Conditions
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Abstract To study the wind effect characteristics of super high-rise buildings in different incoming flows under
the fluid-structure interaction effect, a full-scale numerical wind tunnel simulation of Pingan Financial Building
in Shenzhen is carried out using the detached eddy simulation (DES) , established the aeroelastic model. A new
turbulent fluctuating flow field generation method named the discretizing and synthesizing random flow generator
(DSRFG) is used to simulate the turbulent flows of the atmospheric boundary layer and the uniform flows. The
wind pressure and wind-induced response results of the model are obtained. The calculated results are compared
with the corresponding data from wind tunnel tests and field measurements to verify the accuracy of the numeri-
cal simulation. The analysis shows that the wind pressure of the building under turbulent incoming flow obtained
from the DES is consistent with the distribution trend of wind tunnel test and field measurement results. The dis-
tribution of the mean wind pressure coefficient of the building under both conditions is similar, and the fluctuat-
ing wind pressure coefficient on the windward side under turbulent incoming flow is larger than that under uni-
form incoming flow. In addition, the cross-wind acceleration response is larger under turbulent incoming flow
than that under uniform incoming flow, and the acceleration response power spectrum shows three peaks and the
displacement response power spectrum shows two peaks under uniform incoming flow, while the turbulent in-
coming flow only shows a single peak. The acceleration response power spectrum shows three peaks and dis-
placement response power spectrum shows double peaks under uniform incoming flow with only single peak un-
der turbulent incoming flow. In the flow field, the wind velocity is more uniform in the uniform incoming flow
than in the turbulent incoming flow, the wake vortex is flatter and narrower, and the overall vorticity magnitude

1s smaller.



