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Abstract; The integrated stage concept (ISC) with forced deflection nozzle
(FDN) is introduced first, the working process for this nozzle at different outlet
pressures is analysed. The experiments include:1) The tests compared with the con-
ventional nozzle. On the conditions of same throat areas and same exit areas, the
thrusts of the two kinds of nozzles are measured, the results that the total impulses
of the two kinds of nozzles are equal approximately can confirm that the forced de-
flection nozzle is feasible; 2) The pressure tests. Three points in the exit cone wall
and one point in the plug base are taken to test the pressure variation in the work-
ing process. Through the analysis of the pressures, it is proved that the forced de-
flection nozzle has the ability to compensate the variation of environmental pressure
automatically. )

At present, the tests are going on still, the numerical simulation will be carried
out to get further understanding of the flowfield of the forced deflection nozzle.

Subject terms: Solid propellant rocket engine, Integrated structure, unconven-

tional nozzle, Nozzle gas flow, Experimentation
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Fig. 1 American ISC scheme Fig. 2 Forced deflection nozzle
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Fig.3 Flow type in FDN under different exit pressure
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