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Influential factors analysis to additional ejection force in

concentric canister launcher

YU Yong, MU Yun-tao

(School of Aerospace Engineering,

Beijing Institute of Technolegy, Beijing 100081, China)

Abstract: When the missile is launched by-concentric canister launcher, the bottom will
be affected by additional éjection foree depending on the exhaust slit width, reinforcing de-
vice configuration, diversion cone configuration_and some other factors. An additional ejec-
tion force theory formula was developed using the integral form momentum equation. Quali-
tative analysis and éxplanation\of various factors on additional ejection force were also con-
ducted. Numerical simulation technology was used to verify the theoretical analysis. The
study results show that there is a positive correlation between the force on tube bottom and
the additional ejection force. The additional ejection force can be enhanced by decreasing the
gap between two concentric canisters. The force on tube bottom will be decreased when di-
version cone is installed. Smoother generatrix of diversion cone means smaller force on the
tube bottom. The same amount time is needed for exhausts to reach steady state whether

there is a diversion cone.

Key words: concentric canister launcher; additional ejection force; diversion cone;

aerodynamics; friction choking
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Fig. 1 Structural schematic of concentric

canister launcher
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Fig. 2 Schematic of selected sections of ejection system
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Fig. 3 Sketch of relationship between the maximum

length and inlet Mach number of tube
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Fig. 4 Three different conditions in the first group
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Fig. 5 Three differnt conditions in the second group
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Fig. 6 Flow field diagram at bottom of canister in the first group
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Table 1 Force on bottom of canister and additional

ejection force in the first group

T% F./N F./N
1 78890 68000
2 37485 28300
3 19232 10700
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Fig. 7 Additional ejection force changing with time
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Table 2 Force on bottom of canister and additional

ejection force in the second group

T F./N F./N
4 28400 19710
5 28100 19250
6 26260 17720
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Fig. 8 Force on bottom of canister changing with time
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