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Tab.1 Characteristic index of vibration signal
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Collision Characteristics of Hard Spherical Particles- Elastoplastic
Polyurethane Plane

ZHAO Lala"?, HE Deyi', WANG Weinan’, LISai', FAN Guoshuai', LIU Chusheng"”,
YANG Yadong®, LIU Zeping™*
(1. School of Mechanical and Electrical Engineering, China University of Mining and Technology ~ Xuzhou, 221116, China)
(2. National Key Laboratory of Intelligent Mining and Equipment Technology =~ Xuzhou, 221116, China)
(3. School of Chemical Engineering and Technology, China University of Mining and Technology =~ Xuzhou, 221116, China)
(4. Shanxi TZCO Intelligent Mining Equipment Technology Co., Ltd. Taiyuan,030024,China)

Abstract The theoretical framework of Hertzian contact model for soft sphere collisions is well-established ;
however limited research has been done on the collision between rigid particles and elastoplastic materials. In
this study, a novel damping form is introduced by incorporating the elastoplastic half-space contact constitutive
relationship, and a viscoelastoplastic collision model between hard spherical particles and polyurethane surfaces
is established. The nonlinear dynamic equations for particle and elastoplastic surface collision are derived. Fur-
thermore, by conducting experiments to measure the coefficient of restitution for coal pellets colliding with poly-
urethane, the Meyer's index of the polyurethane material and the damping coefficient in the dynamic equations
are determined. Additionally, the correctness of the damping model proposed in this study is validated by consid-
ering different damping forms in the equations. The changes in contact force at different stages are analyzed un-
der various damping coefficients. The variations of displacement, velocity, and contact force during the collision
process between particles and elastoplastic polyurethane are investigated. The results reveal that with an in-
crease in the initial collision velocity, the irreversible plastic deformation of polyurethane increases from 1.636 X
10 “m to 5.657X 10 ‘' m, the coefficient of restitution decreases from 0.583 2 to 0.501 2, the collision time de-
creases from 6.963X 107" s to 4.737X10* s, and the proportion of plastic compression stage decreases from
59.81% to 59.04%.The model established in this paper can be used in scenarios where particles collide with
softer planes, such as the separation of metal ores and particle dampers. This paper provides theoretical support

for the transportation, collision, impact, and separation of particle systems.

Keywords nonlinear contact; coefficient of restitution; particles collision; visco-elastoplastic model

Flutter Monitoring of Screw Milling Based on RF-LSSVM

SUN Xingwei"*, LlJia"*, YANG Heran'®, ZHANG Weifeng"*, DONG Zhizu"*, LIU Yin"*
(1. College of Mechanical Engineering, Shenyang University of Technology =~ Shenyang, 110870, China)
(2. Key Laboratory of Numerical Control Manufacturing Technology for Complex Surfaces of Liaoning Province
Shenyang, 110870, China)

Abstract Aiming at the chatter problem in the process of milling screw rotors, a chatter monitoring method
based on RelifF algorithm to the least square support vector machine (RF-LSSVM) is proposed. Firstly, the vi-
bration signals in the milling process of the screw rotor are decomposed, and feature extraction and selection are
performed using the variational modal (VMD) and the RelifF algorithm. Secondly, the penalty factor, kernel
parameter, the number of near neighbor samples of RelifF algorithm and the length of dimension reduction fea-
ture of LSSVM are iteratively optimized using the enhanced whale optimization algorithm (E-WOA ). Finally,
a flutter identification model is established by inputting the reduced-dimensional flutter eigenvector matrix and
outputting the flutter occurrence state. The experimental results show that the proposed VMD-RF-LSSVM

model has a higher recognition accuracy than the unoptimized variational modal decomposition-support vector
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machine (VMD-SVM) model, reaching 99.5% accuracy. The proposed method can effectively monitor the
chatter problem in the screw milling process, provides a thought for the optimization of the screw milling pro-

cessing.

Keywords variational modal decomposition; least square support vector machine; machining chatter; feature

dimension reduction

Design and Application of a Dynamic Performance Monitoring System

for Maglev Train Shoegear and Conductor Rail System

ZHONG Yuquan', GUAN Jinfa*, XU Xiang’, WU Jigin®
(1. Hunan Rail Technology Application Research Center Co., Ltd. Changsha, 410208, China)
(2. School of Electrical Engineering, Southwest Jiaotong University Chengdu, 611756, China)
(3. State Grid Sichuan Power Supply Company, Ziyang Power Supply Company Chengdu, 641300, China)

Abstract In view of the current situation that the detection indices of maglev train boot rail system both domes-
tically and internationally are relatively limited, and there is a lack of detection data within the 100—140 km/h
speed range, a comprehensive detection framework for high-speed maglev train boot rail system is proposed.
Firstly, in accordance with relevant standards and specifications of pantograph and conductor rail system test-
ing, a detection method is developed, which includes conductor rail contact force, vibration acceleration, elec-
tric shoe current, arc combustion and transverse geometric parameters of the conductor rail. Secondly, a real-
time side conductor rail monitoring system that combines video surveillance and data statistical analysis 1s pro-
posed, and a supporting program for extraction, processing and analysis of original detection data is developed.
Finally, a medium- and low-speed maglev line is taken as the test object, and the data measured at different
speed levels of the maglev train are analyzed. The results show that the dynamic performance of the pantograph
differs during the upward and downward runs of the maglev train; The contact force and vibration degree at the
expansion joint are larger than those in the middle section, indicating poorer dynamic performance of the conduc-
tor rail. Toe vibration mainly comes from vertical vibration. Relevant studies reveal the characteristics and issues
of the maglev train boot rail system under different working conditions, providing theoretical support and practi-

cal basis for the further optimization of the maglev train boot rail system.

Keywords side boot track; monitoring system; magnetic levitation train; data analysis

A Thickness Imaging Method for Pipeline Corrosion Damage Using

Ultrasonic Guided Waves

DAI Xisheng"?, ZHOU Tao"*, XUE Chaolong"*, ZHANG Yunfei"*, LI Bing"*
(1. School of Mechanical Engineering, Xi'an Jiaotong University  Xi'an, 710049, China)
(2. The National Key Laboratory of Aerospace Power System and Plasma Technology, Xi'an Jiaotong University
Xi'an, 710049, China)

Abstract In response to the challenge of quantitatively diagnosing corrosion damage thickness within pipe-
lines, a quantitative imaging method for pipeline corrosion damage using ultrasonic guided waves is proposed.
Firstly, based on the frequency domain finite difference method, a numerical model for multi-path helical propa-
gation of guided waves in pipes is established, enabling rapid calculation of guided wave reception signals when

thickness map is known. Secondly, by calculating the received signals in the presence of randomly distributed



