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Mechanical Analysis of Complex Structures
Using MSC/NASTRAN Software System
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Abstract The mechanical performance of some complex structures in various application fields is
analyzed with the employment of MSC/NASTRAN software system, such as the vibration and
stability analyses of fore instrument—cabin of certain missile, the dynamic response of a kind of
launch vehicle, the analysis of structure integrity of solid rocket motor and impact response of
mountain rock, etc. Meanw hile some experiences are gathered in building finite element models for
static, dynamic, free vibration and transient response of complex structures in the application of
MSC/NASTRAN software system.
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Fg. 2 Buckling waveform under axial compression and
free vibration mode

(a) i (b) ;
(¢ ( } (a) Buckling waveform under

combined axial com pression and external pressures; (b)

Buckling w aveform under axial compression; (c¢) Free vibration

1 mode (fine mesh)
Fig- 1 Structure model and finite element mesh of > ?
instrum ent-cabin .
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Fig- 3 Finite element mesh
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Fig- 1 Stress distribution of imgact zone in the lefr sude of cave
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Fig. 5 Finite element model of solid rocket motor
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Fig.  Strain distribution on dungerous section and motor grain
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Fig. 7 Distributions of temperature and stress of motor
grain at 1990th second
(a) 3 (b) 1990 s
(a) T em perature distribution on mid—section; (b) stress
distribution of motor grain at 1990th second
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Fig. 8 The first three vibration modes of the erecting
launch vehicle
(a) ) 3 ; (b) )
3 ; (c) , 3
(a) The first three order modes before injected; (b) The
first three modes in only being inject fuet (c¢) The first three

modes after injected with propellant
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