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Finite Element Analysis of the Turbine Blade Structural
Characteristics for Liquid Propellant Rocket Engine

WEI Peng-fei WU Jian-jun CHEN Qi-zhi
College of Acrospace and Material Engincering National Univ. of Defense Technology Changsha 410073 China

Abstract It is necessary to analyze the structural characteristics of the engine key components so as to be able to predict the engine
life and mitigate the components damage and extend the engine life for improving the reliability availability and maintainability of liquid
rocket engines. The model of the turbine rotor blade with finite element analysis for the newly developing large-thrust liquid rocket engine
is set up. Based on these models characteristics analysis of structural dynamics such as modal analysis under undamped free vibration
harmonic response under undamped forced vibration and transient response under damped forced vibration is performed respectively.
Meanwhile natural frequencies and mode shapes harmonic response and transient response of a single turbine rotor blade are also
obtained.
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Fig.1 FEM analysis model of turbine rotor blade
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Fig.2  The first 3 mode shape and stress contours
1
Tab.1 Nature frequency of turbine rotor blade
No. Mode Nature Frequency Valve Hz No. Mode Nature Frequency Valve Hz
6358 3 13023
2 9327 4 25244
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Fig.3  Harmonic response of turbine rotor blade under undamped forced load
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Fig.4 Transient response of turbine rotor blade

1 . J. . 2003 124 484 ~487.
2 Brown A M. Comprehensive Structural Dynamic Analysis of the SSME/AT Fuel Pump First-stage Turbine Blade R . NASA/TM - 1998 - 208594

1998.
3 Ray A WuM K. Damage-mitigating Control of Space Propulsion Systems for High Performance and Extended Life R . NASA-CR-194470 1994.





http://d.g.wanfangdata.com.cn/Periodical_gfkjdxxb200502007.aspx
http://g.wanfangdata.com.cn/
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e9%ad%8f%e9%b9%8f%e9%a3%9e%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e5%90%b4%e5%bb%ba%e5%86%9b%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e9%99%88%e5%90%af%e6%99%ba%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22WEI+Peng-fei%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22WU+Jian-jun%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22CHEN+Qi-zhi%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%e8%88%aa%e5%a4%a9%e4%b8%8e%e6%9d%90%e6%96%99%e5%b7%a5%e7%a8%8b%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%e5%90%b4%e5%bb%ba%e5%86%9b%3b%e9%ad%8f%e9%b9%8f%e9%a3%9e%22+DBID%3aWF_QK
http://d.g.wanfangdata.com.cn/Periodical_tjjs200306002.aspx
http://c.g.wanfangdata.com.cn/periodical-tjjs.aspx
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22Brown+A+M%22+DBID%3aWF_QK
http://d.g.wanfangdata.com.cn/ExternalResource-gfkjdxxb200502007%5e2.aspx
http://d.g.wanfangdata.com.cn/ExternalResource-gfkjdxxb200502007%5e2.aspx
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22Ray+A%3bWu+M+K%22+DBID%3aWF_QK
http://d.g.wanfangdata.com.cn/ExternalResource-gfkjdxxb200502007%5e3.aspx
http://d.g.wanfangdata.com.cn/ExternalResource-gfkjdxxb200502007%5e3.aspx
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e9%ab%98%e4%bc%9f%22+DBID%3aWF_HY
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e7%94%b0%e7%88%b1%e6%a2%85%22+DBID%3aWF_HY
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e9%99%88%e6%b5%b7%e7%87%95%22+DBID%3aWF_HY
http://usagereport.wanfangdata.com.cn/Redirect.ashx?From=F.Conference_6261391&Category=Recommendation&TO=http://d.g.wanfangdata.com.cn/Conference_6261391.aspx
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e6%9d%8e%e6%96%8c%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e9%9f%a9%e9%a3%9e%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e9%99%88%e6%9c%ac%e6%a3%ae%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e5%bc%a0%e8%b4%b5%e7%94%b0%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22LI+Bin%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22HAN+Fei%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22CHEN+Ben-shen%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22ZHAN+Gui-tian%22+DBID%3aWF_QK
http://usagereport.wanfangdata.com.cn/Redirect.ashx?From=F.Periodical_rqwlsyyyj200804010&Category=Recommendation&TO=http://d.g.wanfangdata.com.cn/Periodical_rqwlsyyyj200804010.aspx
http://usagereport.wanfangdata.com.cn/Redirect.ashx?From=F.Periodical_rqwlsyyyj200804010&Category=Recommendation&TO=http://d.g.wanfangdata.com.cn/Periodical_rqwlsyyyj200804010.aspx
http://c.g.wanfangdata.com.cn/periodical-rqwlsyyyj.aspx
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e7%8e%8b%e5%bf%97%e8%9c%82%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e9%a5%b6%e5%a4%a7%e6%9e%97%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e9%83%91%e8%b4%87%e9%9f%ac%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e8%94%a1%e5%9b%bd%e9%a3%99%22+DBID%3aWF_QK
http://usagereport.wanfangdata.com.cn/Redirect.ashx?From=F.Periodical_szjsyyy200912040&Category=Recommendation&TO=http://d.g.wanfangdata.com.cn/Periodical_szjsyyy200912040.aspx
http://c.g.wanfangdata.com.cn/periodical-szjsyyy.aspx
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e6%9c%b1%e6%b1%9f%e6%b1%9f%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e6%9d%a8%e8%87%aa%e6%98%a5%22+DBID%3aWF_QK
http://d.g.wanfangdata.com.cn/Periodical_zgjcyj201005013.aspx
http://c.g.wanfangdata.com.cn/periodical-zgjcyj.aspx
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e7%94%b3%e6%96%87%e6%89%8d%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e6%9d%a8%e8%87%aa%e6%98%a5%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e6%9b%b9%e8%b7%83%e4%ba%91%22+DBID%3aWF_QK
http://d.g.wanfangdata.com.cn/Periodical_fdsb200902002.aspx
http://c.g.wanfangdata.com.cn/periodical-fdsb.aspx
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e8%b5%b5%e5%8d%ab%e5%bc%ba%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e9%b2%81%e5%a2%a8%e6%ad%a6%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e8%b5%b5%e6%b0%b8%e5%81%a5%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e9%83%ad%e5%ba%86%e5%86%9b%22+DBID%3aWF_QK
http://d.g.wanfangdata.com.cn/Periodical_jxsjyzz200709031.aspx
http://c.g.wanfangdata.com.cn/periodical-jxsjyzz.aspx
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e5%bb%96%e4%bc%9f%e4%b8%bd%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e9%80%af%e9%b9%8f%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e6%a2%81%e6%ad%a6%e7%a7%91%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e5%be%90%e6%96%8c%22+DBID%3aWF_QK
http://d.g.wanfangdata.com.cn/Periodical_slfdxb200802025.aspx
http://c.g.wanfangdata.com.cn/periodical-slfdxb.aspx
http://d.g.wanfangdata.com.cn/Periodical_gfkjdxxb200502007.aspx

