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Fast Matrix Algorithm for POGO Instability Prediction in Liquid Rocket
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Abstract ; Matrix Algorithm is by far the most accurate one regarding the POGO instability prediction problem, but it
can be too complicated to solve directly. Based on the Matrix Algorithm, the approximation of the impedance matrix of the
exciting force is carried out by using rational fit method and the governing transfer functions of the coupled structure-
propulsion system is converted into the form of typical structural dynamic equations with the aid of auxiliary variables. In
this way, eigenvalues of POGO system can be obtained much faster with almost the same accuracy as Matrix Algorithm, and
relevant dynamics properties and stability of the coupled system can be determined conveniently.
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Table 1 Eigenvalues of structure and propulsion coupled system

e FHER AL/ (rad/s) BOHR 3K/ (rad/s) FRATBRZE X 10°
k 50 /103 s /103 * Tk
Sk
1 -0.0039 + 0.0228i -0.0039 + 0.0227i 0.2164
2 -0.0016 + 0.0570i -0.0017 + 0.0569i 0.1414
3 -0.2154 + 0.0607i -0.2153 + 0.0605i 0.1279
4 -0.0051 + 0.0702i -0.0049 + 0.0701i 0.2621
5 -0.0067 + 0.12651 -0.0066 + 0.1265i 0.0079
6 -0.0002 + 0.1654i -0.0002 + 0.1654i 0.0121
7 -0.0161 + 0.2182i -0.0179 + 0.2165i 1.1249
8 -0.0248 + 0.2475i -0.0248 + 0.2475i 0.0180
9 -0.0351 + 0.2940i —0.0351 + 0.2940i 0. 0068
10 -0.0132 + 0.2970i -0.0132 + 0.2963i 0.2155
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