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Analyzing and Optimizing Design of Current-Loop in the
Magnetic Levitation Controller on Maglev Vehicle

LI Yun-gang KE Zhao-xiong CHENG Hu
College of Mechatronics Engineering and Automation National Univ. of Defense Technology Changsha 410073 China

Abstract The current-loop is a key subsystem of the magnetic levitation controller on maglev vehicle. Based on the analysis of
controlling features of Pl and time-optimal current-loop the paper presents a design of hypo-time-optimal current-loop control system
which has the advantages of fast adjustment strong anti-disturbance and insensitiveness to system’ s parameter. Simulation results show
that the hypo-time-optimal current loop was as fast as the time-optimal current-loop and had less vibration when noise interfuses into the
system. The experiment results indicate that the hypo-time-optimal current-loop can be regulated conveniently and can also be
successfully applied in magnetic levitation control system.
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Fig.2  Time-optimal current-loop
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Fig.3  Hypo-time-optimal current-loop

K K

PI

1999 25 2 .

1986.

2001.

J.

2002 4.

2

PI
4

1999 21 2 .

]()





http://d.g.wanfangdata.com.cn/Periodical_gfkjdxxb200601021.aspx
http://g.wanfangdata.com.cn/
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e6%9d%8e%e4%ba%91%e9%92%a2%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e6%9f%af%e6%9c%9d%e9%9b%84%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e7%a8%8b%e8%99%8e%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22LI+Yun-gang%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22KE+Zhao-xiong%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22CHENG+Hu%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Organization%3a%22%e5%9b%bd%e9%98%b2%e7%a7%91%e6%8a%80%e5%a4%a7%e5%ad%a6%2c%e6%9c%ba%e7%94%b5%e5%b7%a5%e7%a8%8b%e4%b8%8e%e8%87%aa%e5%8a%a8%e5%8c%96%e5%ad%a6%e9%99%a2%2c%e6%b9%96%e5%8d%97%2c%e9%95%bf%e6%b2%99%2c410073%22+DBID%3aWF_QK
http://c.g.wanfangdata.com.cn/periodical-gfkjdxxb.aspx
http://c.g.wanfangdata.com.cn/periodical-gfkjdxxb.aspx
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e4%bd%95%e4%bb%81%e6%96%8c%22+DBID%3aWF_QK
http://d.g.wanfangdata.com.cn/ExternalResource-gfkjdxxb200601021%5e7.aspx
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e6%9d%8e%e7%80%9a%e8%8d%aa%22+DBID%3aWF_QK
http://d.g.wanfangdata.com.cn/ExternalResource-gfkjdxxb200601021%5e6.aspx
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e8%a7%a3%e5%ad%a6%e4%b9%a6%22+DBID%3aWF_QK
http://d.g.wanfangdata.com.cn/ExternalResource-gfkjdxxb200601021%5e5.aspx
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e8%83%a1%e5%af%bf%e6%9d%be%22+DBID%3aWF_QK
http://d.g.wanfangdata.com.cn/ExternalResource-gfkjdxxb200601021%5e4.aspx
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e6%9d%8e%e4%ba%91%e9%92%a2%3b%e9%99%88%e5%bc%ba%3b%e5%bc%a0%e9%94%9f%22+DBID%3aWF_QK
http://d.g.wanfangdata.com.cn/Periodical_jcdcd200204007.aspx
http://c.g.wanfangdata.com.cn/periodical-jcdcd.aspx
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e6%9d%8e%e4%ba%91%e9%92%a2%3b%e5%b8%b8%e6%96%87%e6%a3%ae%3b%e9%be%99%e5%bf%97%e5%bc%ba%22+DBID%3aWF_QK
http://d.g.wanfangdata.com.cn/Periodical_.aspx
http://c.g.wanfangdata.com.cn/periodical-gfkjdxxb.aspx
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e6%9d%8e%e4%ba%91%e9%92%a2%3b%e5%b8%b8%e6%96%87%e6%a3%ae%22+DBID%3aWF_QK
http://d.g.wanfangdata.com.cn/Periodical_zdhxb199902017.aspx
http://c.g.wanfangdata.com.cn/periodical-zdhxb.aspx
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e6%9c%b1%e5%bc%80%e9%94%8b%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e8%91%a3%e9%87%91%e6%96%87%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e9%9b%b7%e5%ad%a6%e5%9b%bd%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e5%bc%a0%e6%98%86%e4%bb%91%22+DBID%3aWF_QK
http://d.g.wanfangdata.com.cn/Periodical_dqkg201001020.aspx
http://c.g.wanfangdata.com.cn/periodical-dqkg.aspx
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e5%be%90%e4%bf%8a%e8%b5%b7%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e5%90%b4%e5%b0%8f%e4%b8%9c%22+DBID%3aWF_QK
http://d.g.wanfangdata.com.cn/Periodical_zxxdj201007010.aspx
http://c.g.wanfangdata.com.cn/periodical-zxxdj.aspx
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e6%9d%8e%e4%ba%91%e9%92%a2%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e9%99%88%e6%a0%91%e6%96%87%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e9%99%88%e6%85%a7%e6%98%9f%22+DBID%3aWF_QK
http://d.g.wanfangdata.com.cn/Periodical_jczdh201002009.aspx
http://c.g.wanfangdata.com.cn/periodical-jczdh.aspx
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e9%99%88%e6%a0%91%e6%96%87%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e7%8e%8b%e5%bc%ba%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e9%99%88%e6%85%a7%e6%98%9f%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e6%9d%8e%e4%ba%91%e9%92%a2%22+DBID%3aWF_QK
http://d.g.wanfangdata.com.cn/Periodical_jcdcd200904012.aspx
http://c.g.wanfangdata.com.cn/periodical-jcdcd.aspx
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e9%99%88%e6%85%a7%e6%98%9f%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e6%9d%8e%e4%ba%91%e9%92%a2%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e5%b8%b8%e6%96%87%e6%a3%ae%22+DBID%3aWF_QK
http://d.g.wanfangdata.com.cn/Periodical_zgdjgcxb200827025.aspx
http://c.g.wanfangdata.com.cn/periodical-zgdjgcxb.aspx
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e5%bc%a0%e4%b8%9c%e5%8d%87%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e6%a2%85%e9%9b%aa%e6%9d%be%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e9%83%9d%e6%99%93%e7%ba%a2%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e5%a7%9c%e6%ad%8c%e4%b8%9c%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e9%99%b6%e6%b6%9b%22+DBID%3aWF_QK
http://d.g.wanfangdata.com.cn/Periodical_xajtdxxb200709021.aspx
http://c.g.wanfangdata.com.cn/periodical-xajtdxxb.aspx
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e5%bc%a0%e4%b8%9c%e5%8d%87%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e6%a2%85%e9%9b%aa%e6%9d%be%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e9%83%9d%e6%99%93%e7%ba%a2%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e5%a7%9c%e6%ad%8c%e4%b8%9c%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e9%99%b6%e6%b6%9b%22+DBID%3aWF_QK
http://d.g.wanfangdata.com.cn/Periodical_xtfzxb200710028.aspx
http://c.g.wanfangdata.com.cn/periodical-xtfzxb.aspx
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e6%9d%8e%e4%ba%91%e9%92%a2%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e9%99%88%e6%85%a7%e6%98%9f%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e5%bc%a0%e9%bc%8e%22+DBID%3aWF_QK
http://d.g.wanfangdata.com.cn/Periodical_jcdcd200702010.aspx
http://c.g.wanfangdata.com.cn/periodical-jcdcd.aspx
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e5%bc%a0%e9%bc%8e%22+DBID%3aWF_QK
http://d.g.wanfangdata.com.cn/Thesis_Y886317.aspx
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e6%9d%8e%e4%ba%91%e9%92%a2%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e9%99%88%e6%a0%91%e6%96%87%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e9%99%88%e6%85%a7%e6%98%9f%22+DBID%3aWF_QK
http://d.g.wanfangdata.com.cn/Periodical_jczdh201002009.aspx
http://c.g.wanfangdata.com.cn/periodical-jczdh.aspx
http://d.g.wanfangdata.com.cn/Periodical_gfkjdxxb200601021.aspx

