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FINITE ELEMENT ANALYSIS ON STRUCTURE
STRENGTH OF A SOLID IMPULSIVE MICROTHRUSTER
Wu Xiangfa Zhang Ping
(School of Electro-M echanical Engineering, Beijing Inst. of Technology, Beijing, 100081)

Abstract: A static and dynamic finite element analysis (FEA) on a solid impulsive mi-
crothruster with the flight attitude control was presented. The design characteristics and techno-
logical effect were considered during the numerical simulation of both the static deformation on
test bed and real dynamic loading of the microthruster. Numerical results show that there exists a
very similar comparison of the stress and deformation distribution between dynamic and static
loading, where the static internal pressure in the combustion chamber is equal to the peak one of
the dynamic load: and the major broken behaviors which parallel to the axis of the combustion
chamber may appear at the roots of the technological grooves near the screw connetion between its
chamber and igniter or and nozzle. The broken behaviors predicted by FEA agree with that ob-
served in lests.
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Fig.2 FEA mesh
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Fig. 4 FEA mesh after deformation Fig. 5 Distribution of circumferential

(a) Technological grooves included stress component in case shell versus
(b) Technological grooves ignored axial distance
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Table 1 Static principal stresses at dangerous points of combustion chamber

Principal stress along Principal stresses in vertical section
Dﬂllger()uﬁ p()inls .
circumference/ M Pa including the chamber axis/ M Pa
Fig. 1. point A
) 741.1 (02) 1349.1 () 485.4 (o3)
(Technological grooves included)
Fig. 1, point €
513.9 (o2) 1119.0 (o1) 355.4 (03)
('Technological grooves included)
Fig. I, point B ;
) 684.5 (m) 333.6 (o2) - 30.0 (03)
(Technological grooves included)
Fig. 1, point B
655.6 (01) 158.9 (02) - 69.4 (03)
(T echnological grooves ignored)

¥ Assume screw connetions fixed during FEA
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