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Fig.1 Block diagram of the dynamic performance monitoring

system of the electric shoe and the contact rail
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Fig.2 Network connection of monitoring system instruments

and equipment
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ous instruments and equipment outside the compart-

ment of the monitoring system
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Tab.2 Monitoring indicators of shoe tracks and

their evaluation basis
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tact force in the uniform process
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Fig.6 Three-way schematic diagram
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three-way maximum acceleration of the electric shoe

cap in the process of constant velocity
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tric shoe in 1 s in the process of constant velocity
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Fig.9 Screenshot of the arcing video of the conductor rail

during the downward operation of the electric shoe
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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
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(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
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(1. School of Mechanical Engineering, Xi'an Jiaotong University  Xi'an, 710049, China)
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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



