
中国电机工程学报 2010, 30(3) 113-118 DOI:     ISSN: 0258-8013 CN: 11-2107/TM

本期目录 | 下期目录 | 过刊浏览 | 高级检索                                                            [打印本页]   [关闭] 

电机与电器 扩展功能 

本文信息

Supporting info 

PDF(331KB)

[HTML全文] 

参考文献[PDF] 

参考文献 

服务与反馈

把本文推荐给朋友   

加入我的书架 

加入引用管理器 

引用本文 

Email Alert 
文章反馈 

浏览反馈信息 

本文关键词相关文章

永磁接触器

智能化控制

吸合过程

位移分段

动态特性

本文作者相关文章

汪先兵

林鹤云

房淑华

任其文

金平

PubMed

Article by Wang,X.B 

Article by Lin,H.Y 

Article by Fang,S.H 

Article by Ren,J.W 

Article by Jin,b 

永磁接触器位移分段PWM控制及吸合过程动态特性分析

汪先兵，林鹤云，房淑华，任其文，金平

东南大学伺服控制技术教育部工程研究中心

摘要： 

在分析永磁接触器吸合特性的基础上，提出位移分段的控制策略，实时检测接触器动铁心位移，并据此调整控制电压脉宽调制(pulse 
width modulation，PWM)占空比，使接触器的动态吸力和反力特性达到良好的配合，实现最优运动特性下的吸合控制。建立在位移分

段PWM智能化控制下吸合过程的动态特性方程，耦合电压平衡方程和机械运动方程，采用4阶龙格–库塔算法仿真永磁接触器整个吸合

动态过程。仿真结果与实验测量较吻合，验证了动态特性方程和仿真方法的正确性。最后，针对提出的控制策略，通过实验比较了4种
不同分段的PWM控制方案，选出了最佳，可显著降低永磁接触器动触头及动铁心的闭合速度，并减少由其碰撞带来的触头一、二次弹

跳。 
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Analysis of Displacement Subsection PWM Control and Dynamic Characteristic for Closing Process 
of Permanent Magnet Contactor

WANG Xian-bing, LIN He-yun, FANG Shu-hua, REN Qi-wen, JIN Ping 

Engineering Research Center for Motion Control of MOE, Southeast University 

Abstract: 

A control strategy of displacement subsection was proposed based on analyzing closing characteristics of permanent 
magnet (PM) contactor. The armature displacement was detected in real time so as to adjust the pulse width modulation 
(PWM) duty ratio of control voltage. The dynamics attraction force and anti-force characteristics of PM contactor matched 
well so that the optimum closing control characteristics was achieved. Dynamic characteristic equation of closing process 
under the PWM intelligent control of displacement subsection was established by coupling the voltage equivalence equation 
and mechanical motion equation. Simulation results of the whole closing dynamic process of PM contactor using 4-order 
Runge-Kutta method coincided with experimental results well, so the validity of dynamic characteristic equation and 
simulation method was verified. Finally, an optimum control method was proposed by comparing four different subsection 
PWM control methods experimentally with the proposed control strategy, which could decrease the closing velocity of 
movable contact and armature of PM contactor significantly, and could reduce the first and the second contact bounces.
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