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Full Circuit Model Analysis of Common Mode Conduction Interference in
Inverter System of Subway Vehicles

WANG Lei', GE Yanjun', LI Changxian®, SUN Yannan’

(1. School of Mechanical Engineering, Dalian Jiaotong University, Dalian 116028, China; 2. National and Local Joint Engineer-
ing Research Center for Rail Transit Equipment, Dalian Jiaotong University, Dalian 116028, China; 3. School of Locomofive and
Rolling Stock Engineering, Dalian Jiaotong Univorsity, Dalaian 116028, China)

Abstract; In the inverter system of subway vehicles, the high speed operation of the switching devices will
produce serious common—mode conduction interference. In order to predict common—mode conducted interfer-
ence. The subway vehicle inverter system with rated power of 190 kW is taken as the research object, and the
interference source and interference path are analyzed. The high—frequency parameters of each component of
the common mode conducted interference path of the subway vehicle inverter system are extracted by finite ele-
ment simulation software Ansys Q3D and impedance analyzer. Then, the full circuit model of common mode
conducted interference of metro vehicle inverter system is built, and the simulation software Ansys Simplorer is
used to simulate and analyze the full circuit model of the common mode conducted interference of metro vehicle
inverter system. Finally, the simulation prediction results are compared with the field test ones. In the fre-
quency range of 150 kHz to 3 MHz, the simulation prediction results are basically consistent with the field test
ones. In the frequency range of 3 MHz to 30 MHz, the error between the simulation prediction results and the
field test ones is about 8 dB due to the influence of grid—connected experiment, bench wiring, test probe
transfer impedance and other factors. This proves that the modeling and analysis of the whole circuit model de-
signed in this paper are correct. The research results have a good reference value for the prediction of common
mode conducted interference level of subway vehicle inverter system.

Keywords: inverter system; common mode; electromagnetic interference; full circuit equivalent
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Study on Laser Cladding Repair of Cast Steel Surface Defect for Traction Pin
LIU Fang, GUO Ziming, SHANG Chun, LU Xing

(School of Materials Science and Engineering, Dalian Jiaotong University, Dalian 116028, China)

Abstract ; The austenitic stainless steel was coated on 25 steel traction pin by laser cladding technology, and
the microstructure and structure of the coating were analyzed and characterized by optical microscopy, scan-
ning and transmission electron microscopy and X-ray diffractometer. The hardness and wear properties of the
coating were tested by microhardness and wear testers. The results show that the cladding layer of the austenit-
ic stainless steel is composed of equiaxed, dendrite and planar crystals, and the heat affected zone is com-
posed of martensite and sorbite. The inner dendrite of the cladding layer is y phase, and the inter dendrite is
composed of y phase and carbide Cr;C,. The microhardness of the cladding layer, heat affected zone and ma-
trix are 310 HV,, ,, 280 HV, , and 170 HV | respectively. The wear test indicates that the matrix of the steel
is adhesive wear and abrasive wear, and the cladding layer is abrasive wear. The wear resistance of the clad-
ding layer is twice that of the 25 steel matrix after 1 h wear test.

Keywords: laser cladding; cast steel; microstructure; wear property



