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The Application of Chaotic Oscillators in Early Detecting Rub - impact Fault
of Rotor System

CHEN Min HU Niao-qing WEN Xi-sen
College of Mechatronics Engineering and Automation National Univ. Of Defense Technology Changsha 410073 China
Abstract On the basis of the characteristics of the Duffing equation’ s solutions  the chaotic oscillators are designed. This kind of
oscillators can present the properties of sensitive dependence on weak signal and immunity to noise so they can be used to detect the
weak signals. This method can also be used in early detecting rub — impact fault of rotor system. The result shows that this method is
simple and feasible.
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Fig.1 Oscillators’ phase plain drawing without outers stimulating
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Fig.3 The result of the chaotic oscillators detecting rub-impact rotor'’ s 1/3 working-frequency signals

1/3

Donald L. Birx. Chaotic oscillators and CMFFNS for signal detection in noisy environments A . IEEE International Joint Conference on neural

networks C . 1992 881 — 888.

Qu Liangsheng Lin Jing. A difference resonator for detecting weak signals J . J. Measurement 1999 26 69 -77.

J. 1997 18 2 209-212.
M . 1992.
Greenspan B D Holms P J. Nonlinear Dynamics and Turbulence M . Pitman London 1983.
M . 1994.

39





http://d.g.wanfangdata.com.cn/Periodical_gfkjdxxb200101009.aspx
http://g.wanfangdata.com.cn/
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e9%99%88%e6%95%8f%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e8%83%a1%e8%8c%91%e5%ba%86%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e6%b8%a9%e7%86%99%e6%a3%ae%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22CHEN+Min%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22HU+Niao-qing%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22WEN+Xi-se%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%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%ef%bc%8c%e6%b9%96%e5%8d%97+%e9%95%bf%e6%b2%99%e3%80%80410073%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%22Donald+L+Birx%22+DBID%3aWF_QK
http://d.g.wanfangdata.com.cn/NSTLHY_NSTL_HY.aspx
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22Qu+Liangsheng%3bLin+Jing%22+DBID%3aWF_QK
http://d.g.wanfangdata.com.cn/NSTLQK_NSTL_QK.aspx
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e7%8e%8b%e5%86%a0%e5%ae%87%22+DBID%3aWF_QK
http://d.g.wanfangdata.com.cn/ExternalResource-gfkjdxxb200101009%5e3.aspx
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e9%99%88%e4%ba%88%e6%81%95%22+DBID%3aWF_QK
http://d.g.wanfangdata.com.cn/ExternalResource-gfkjdxxb200101009%5e4.aspx
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22Greenspan+B+D%3bHolms+P+J%22+DBID%3aWF_QK
http://d.g.wanfangdata.com.cn/ExternalResource-gfkjdxxb200101009%5e5.aspx
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e5%88%98%e6%9b%be%e8%8d%a3%22+DBID%3aWF_QK
http://d.g.wanfangdata.com.cn/ExternalResource-gfkjdxxb200101009%5e6.aspx
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e8%83%a1%e8%8c%91%e5%ba%86%22+DBID%3aWF_QK
http://d.g.wanfangdata.com.cn/ExternalResource-gfkjdxxb200101009%5e7.aspx
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e7%8e%8b%e5%aa%9b%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e7%bd%97%e6%b4%aa%e9%9c%9e%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e5%bc%a0%e9%9b%aa%e5%b3%b0%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e6%9d%8e%e5%a4%a9%e4%ba%91%22+DBID%3aWF_QK
http://usagereport.wanfangdata.com.cn/Redirect.ashx?From=F.Periodical_jldl200601008&Category=Recommendation&TO=http://d.g.wanfangdata.com.cn/Periodical_jldl200601008.aspx
http://c.g.wanfangdata.com.cn/periodical-jldl.aspx
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e9%ab%98%e7%ab%8b%e6%96%b0%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e4%bd%95%e9%87%91%e7%be%a4%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e8%83%a5%e6%b0%b8%e5%88%9a%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e5%bc%a0%e8%81%aa%e6%95%8f%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22GAO+Li-xin%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22HE+Jin-qun%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22XU+Yong-gang%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22ZHANG+Gong-ran%22+DBID%3aWF_QK
http://usagereport.wanfangdata.com.cn/Redirect.ashx?From=F.Periodical_jxsjyzz200903029&Category=Recommendation&TO=http://d.g.wanfangdata.com.cn/Periodical_jxsjyzz200903029.aspx
http://usagereport.wanfangdata.com.cn/Redirect.ashx?From=F.Periodical_jxsjyzz200903029&Category=Recommendation&TO=http://d.g.wanfangdata.com.cn/Periodical_jxsjyzz200903029.aspx
http://c.g.wanfangdata.com.cn/periodical-jxsjyzz.aspx
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e6%9d%8e%e5%ad%a6%e6%96%8c%22+DBID%3aWF_QK
http://usagereport.wanfangdata.com.cn/Redirect.ashx?From=F.Periodical_kjf201023234&Category=Recommendation&TO=http://d.g.wanfangdata.com.cn/Periodical_kjf201023234.aspx
http://c.g.wanfangdata.com.cn/periodical-kjf.aspx
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e9%a9%ac%e8%be%89%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e9%99%88%e9%9b%aa%e8%8e%b2%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e6%9d%8e%e6%9c%9d%e5%b3%b0%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e9%97%bb%e9%82%a6%e6%a4%bf%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22MA+Hui%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22CHEN+XueLian%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22LI+ChaoFeng%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22WEN+BangChun%22+DBID%3aWF_QK
http://usagereport.wanfangdata.com.cn/Redirect.ashx?From=F.Periodical_jxqd201101028&Category=Recommendation&TO=http://d.g.wanfangdata.com.cn/Periodical_jxqd201101028.aspx
http://usagereport.wanfangdata.com.cn/Redirect.ashx?From=F.Periodical_jxqd201101028&Category=Recommendation&TO=http://d.g.wanfangdata.com.cn/Periodical_jxqd201101028.aspx
http://c.g.wanfangdata.com.cn/periodical-jxqd.aspx
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e4%bd%95%e6%88%90%e5%85%b5%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e9%a1%be%e7%85%9c%e7%82%af%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e6%9d%a8%e6%98%86%22+DBID%3aWF_QK
http://usagereport.wanfangdata.com.cn/Redirect.ashx?From=F.Periodical_jxqd200304001&Category=Recommendation&TO=http://d.g.wanfangdata.com.cn/Periodical_jxqd200304001.aspx
http://c.g.wanfangdata.com.cn/periodical-jxqd.aspx
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e5%ad%99%e4%ba%91%e5%b2%ad%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e5%88%98%e6%a0%91%e5%8b%87%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e5%8d%b1%e5%bb%ba%e8%be%89%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22SUN+Yun-ling%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22LIU+Shu-yong%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22WEI+Jian-hui%22+DBID%3aWF_QK
http://usagereport.wanfangdata.com.cn/Redirect.ashx?From=F.Periodical_qljjs201006015&Category=Recommendation&TO=http://d.g.wanfangdata.com.cn/Periodical_qljjs201006015.aspx
http://usagereport.wanfangdata.com.cn/Redirect.ashx?From=F.Periodical_qljjs201006015&Category=Recommendation&TO=http://d.g.wanfangdata.com.cn/Periodical_qljjs201006015.aspx
http://c.g.wanfangdata.com.cn/periodical-qljjs.aspx
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e5%bc%a0%e5%9b%bd%e4%bc%9f%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e6%96%bd%e6%96%87%e5%ba%b7%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e5%8d%a2%e7%a7%8b%e7%ba%a2%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e5%90%89%e5%b0%8f%e5%86%9b%22+DBID%3aWF_QK
http://usagereport.wanfangdata.com.cn/Redirect.ashx?From=F.Periodical_jsjzdclykz200210002&Category=Recommendation&TO=http://d.g.wanfangdata.com.cn/Periodical_jsjzdclykz200210002.aspx
http://c.g.wanfangdata.com.cn/periodical-jsjzdclykz.aspx
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e6%9d%8e%e6%9c%88%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e6%9d%a8%e5%ae%9d%e4%bf%8a%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e6%9d%8e%e4%ba%9a%e5%b3%bb%22+DBID%3aWF_QK
http://usagereport.wanfangdata.com.cn/Redirect.ashx?From=F.Periodical_dqwlxjz200204023&Category=Recommendation&TO=http://d.g.wanfangdata.com.cn/Periodical_dqwlxjz200204023.aspx
http://c.g.wanfangdata.com.cn/periodical-dqwlxjz.aspx
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e8%83%a1%e6%99%93%e6%a3%a0%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e8%83%a1%e8%8c%91%e5%ba%86%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e9%99%88%e6%95%8f%22+DBID%3aWF_QK
http://usagereport.wanfangdata.com.cn/Redirect.ashx?From=F.Periodical_zdgcxb200102024&Category=Recommendation&TO=http://d.g.wanfangdata.com.cn/Periodical_zdgcxb200102024.aspx
http://c.g.wanfangdata.com.cn/periodical-zdgcxb.aspx
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e5%b0%a4%e5%af%8c%e5%bc%ba%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e7%94%b0%e4%bd%9c%e5%8d%8e%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e6%96%bd%e9%a2%82%e6%a4%92%22+DBID%3aWF_QK
http://usagereport.wanfangdata.com.cn/Redirect.ashx?From=F.Periodical_jsjfz200410019&Category=Recommendation&TO=http://d.g.wanfangdata.com.cn/Periodical_jsjfz200410019.aspx
http://c.g.wanfangdata.com.cn/periodical-jsjfz.aspx
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e6%9d%8e%e9%a6%99%e8%8e%b2%22+DBID%3aWF_QK
http://d.g.wanfangdata.com.cn/Periodical_yylxxb200504027.aspx
http://c.g.wanfangdata.com.cn/periodical-yylxxb.aspx
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e7%8e%8b%e5%87%a4%e5%88%a9%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e4%ba%8e%e6%b4%aa%e4%ba%ae%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e6%ae%b5%e6%a0%91%e6%9e%97%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e9%a9%ac%e5%ad%9d%e6%b1%9f%22+DBID%3aWF_QK
http://d.g.wanfangdata.com.cn/Periodical_jtysgcxb200801015.aspx
http://c.g.wanfangdata.com.cn/periodical-jtysgcxb.aspx
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e6%9d%8e%e5%b0%8f%e5%bd%ad%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e5%a7%9a%e7%ba%a2%e8%89%af%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e6%9d%8e%e9%b9%a4%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e9%97%bb%e9%82%a6%e6%a4%bf%22+DBID%3aWF_QK
http://d.g.wanfangdata.com.cn/Periodical_zgjxgc200614024.aspx
http://c.g.wanfangdata.com.cn/periodical-zgjxgc.aspx
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e6%9d%8e%e5%b0%8f%e5%bd%ad%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e5%a7%9a%e7%ba%a2%e8%89%af%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e4%bb%bb%e6%9c%9d%e6%99%96%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e9%97%bb%e9%82%a6%e6%a4%bf%22+DBID%3aWF_QK
http://d.g.wanfangdata.com.cn/Periodical_jxzz200510007.aspx
http://c.g.wanfangdata.com.cn/periodical-jxzz.aspx
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22HU+Niao-qing%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22WEN+Xi-sen%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22CHEN+Min%22+DBID%3aWF_QK
http://d.g.wanfangdata.com.cn/Periodical_gjsbgcygl200202004.aspx
http://d.g.wanfangdata.com.cn/Periodical_gjsbgcygl200202004.aspx
http://c.g.wanfangdata.com.cn/periodical-gjsbgcygl.aspx
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e6%9d%a8%e7%ba%a2%e8%8b%b1%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e5%8f%b6%e6%98%8a%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e7%8e%8b%e6%a1%82%e5%a2%9e%22+DBID%3aWF_QK
http://d.g.wanfangdata.com.cn/Periodical_zdhyyqyb200701001.aspx
http://c.g.wanfangdata.com.cn/periodical-zdhyyqyb.aspx
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e6%9d%a8%e5%ae%9a%e6%96%b0%22+DBID%3aWF_QK
http://d.g.wanfangdata.com.cn/Thesis_Y789467.aspx



http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e9%ab%98%e5%bf%83%22+DBID%3aWF_QK
http://d.g.wanfangdata.com.cn/Thesis_Y754675.aspx
http://d.g.wanfangdata.com.cn/Periodical_gfkjdxxb200101009.aspx

