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Calculation and dynamic characteristics analysis for the

driving moment of three bearing swivel nozzle
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Abstract: The dirving moment calculation model of each nozzle segment of the three
bearing swivel nozzle (3BSN) was built based on the deflection law model and the given de-
flection law of the 3BSN. The changing law of the moment produced by each nozzle
segment’s gravity and gas aerodynamic force to the instantaneous rotation axis with the var-
ying nozzle deflection angle was obtained by respective force analysis for each nozzle seg-
ment. The effect of the nozzle geometrical parameters on the moment to the nozzle instanta-
neous rotation axis was obtained by changing the realizable maximum nozzle deflection angle
and the length of the second and third nozzle segments. The maximum moment of the second
and third nozzle segments’ aerodynamic force to the instantaneous rotation axis increased
with the realizable maximum deflection angle of the nozzle and occurred at the location in ap-
proximately 70% of the maximum deflection angle. The moment of the second and third noz-
zle segments’ aerodynamic force to the instantaneous rotation axis increaseed with the nozzle

segment’s length increases.

Key words: three bearing swivel nozzle; short/vertical takeoff and landing;

moment; deflection law; dynamic characteristics
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Fig. 1 Deflection direction and force diagram of

the 3BSN
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Fig. 3 Driving moment calculation model of the

first nozzle segment
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second nozzle segment
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