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Table 1 The simulation results for steady — state analysis
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New Cuk Matrix Converter with High Voltage Transfer Ratio

Zhang Xiaopingl’ * | Zhu Jianlin® | Tang Huapimg2 ,
Zhang Binggen4 , Liu Shasha’

(1. College of Information and Elecirical Engineering, Hunan University of
Science and Technology, Xiangtan, Hunan 411201, China; 2. College of Mechanical and
Electrical Engineering, Central South University, Changsha 410083 ,China; 3. College of
Information Engineering , Xiangtan Unwversity , Xiangtan, Hunan 411105, China;

4. Department of Mechanical and Electrical Engineering, Hunan Communication

Polytechnic, Changsha 410004, China)

[ Abstract] The drawback of classical matrix converter having low voltage transfer ratio is studied and a to-

pology of a new matrix converter called as a Cuk matrix converter is proposed. The basic configuration of this new

topology and its fundamental are firstly introduced, the analytic expression concerning functions relation of voltage

transfer ratio to duty cycle is deduced, and the basic design method of double —loop control strategy is expounded.

Finally the validity and feasibility of the new topology are tested by simulation. The results show that the output volt—

age and frequency can be modulated optionally by the new converter, of which the voltage transfer ratio can be
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greater than 1, or lower than 1, and an ideal sine wave can be directly obtained without filtering. Thus the inherent
problem of classical matrix converter having low voltage transfer ratio is effectively solved by this study, which is of
certain practical importance.

[ Key words| Cuk matrix converter; circuit topology; voltage transfer ratio; double-oop control; simulation
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PSD Analysis on Track Irregularity of Railway Line
for Passenger Transport

Chen Xiufang , Jin Shouhua, Zeng Hualiang
(School of Civil Engineering and Architecture, Central South
University, Changsha 410075 ,China)

[ Abstract] The track irregularity which is the main vibrating resource of the vehicles and one of the main
factors to limit the train highest speed, plays a very important part in the safety, stabilization and comfort of the
trains. The statistic samples used by this paper are collected by track geometry inspection car from Qin-shen special
line for passenger transport. Based on the stationary character test of the samples, FFT method was used to evaluate
the spectrum of the statistical sample space, and MATLAB soft was used to get the PSD ( power spectral sensity) of
track irregularities. Based on statistical average of the samples of the track irregularities, frequency smoothing of the
PSD and coupare with PSD of the maindine of Chinese railway were made. The curve to the PSD was fit. Then the
track state of Qin + shen special line for passenger transport was evaluated.

[ Key words| railway line for passenger transport; track irregularity; power spectral density; stationary

character test
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