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MODAL ANALYSIS FOR SOLID ROCKET NOZZLE WITH
TWO SEGMENT EXTENDIBLE EXIT CONES

Liu Yonggqiong

(Shaanxi Inst. of Power Machinery, Xi'an, 710025)

Abstract: A Modal analysis for solid rocket nozzle with two segment extendible exit cones
(EECs)in stowed condition is presented ,in which four-node-shell elements are used for basic cone and
EECs, and 3D-beam elements for stretching actuators. The first six orders of mode shapes and their
frequencies are also given in the paper.

Subject terms: Solid propellant rocket engine, Extension nozzle, Modal analysis, Finete element
method
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Fig. 1 SRM nozzle with two EECs LMEWEEALIE, 7T LT 50 9 BEE A
1. Basic nozzle 2. First EEC SRR, #a R HE)S 5150 NI R
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Fig. 2 4-node shell element Fig-3 3-D beam element
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Table 1 Frequencies and mode shape descriptions
Order Frequency Description
1 33.4Hz First order of mode shape of actuators
2 35.6Hz Second order of mode shape of actuators
3 47. 8Hz Third order of mode shape of actuators
4 57.8Hz Vectoring mode of second EEC
5 67. 6Hz First order of mode shape of first and second EECs
6 85. THz Second order of mode shape of first and second EECs
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Fig. 4 Mode shapes
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