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Abstract: For the problem of the effects of the structure parameters of the diversion cone on the internal
ballistic flow field coupling, dynamic layered dynamic grid technology are used to establish the internal ballistic
numerical model coupling missile movement and secondary combustion, its reliability is verified by the experi-
ment. Based on the theory model, it is decoupling analyzed the effects of three structure parameters on the flow
field characteristics and the interior ballistic load, which are the radius, height and impact height of the diversion
cone. The results show that the structure of the diversion cone directly determines the generation of gas splash and
the disorder of the flow field structure. The change of the radius, height and impact height of the diversion cone
will change the position of the gas reflection point, the area of secondary combustion and the intensity. The struc-
tural optimization greatly alleviated the impact phenomenon and achieved the best smoothing effect. Bottom pres-
sure compared to experimental device is reduced by 24.5%.
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Fig. 3 Curve of total pressure
Table 1 Species and mass fraction of nozzle inlet
Species H,0 Cco H, Cco, N, HCI
Mass fraction  0.004  0.564 0.05 0.002 0.26 0.12
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Table 2 Two moments of extraction

0.1¢, 0.5¢,
Types
Ip=p;5l/ps IT-T,IT, Ip=p;l/ps IT-T\/T,

Condition 1 0.96% 1.0% 0.34% 0.19%
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Fig. 4 Grid independence test

Fig. 5 Schematic diagram of the structure of the diversion

cone structure
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Fig. 6 Flow diagram of four kinds of diversion cone at 0.1z,
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Fig. 8 Temperature cloud at four kinds of diversion cone at 0.1¢,
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Fig. 9 Comparative P point load curve radius of four kinds of diversion cone

1.0
08 |
0.6 |-
=
],
04 —m— AR=-50mm
—e— AR=Omm
—A— AR=50mm
021 —m— AR=100mm
00 1 1 1 1 1 1 1 1 1
0.0 0.2 04 0.6 0.8 1.0
tt,
(a) Comparison of pressure
0.8
—mB— AR=-50mm
[ —e— AR=Omm
06 L —A— AR=50mm
—m=— AR=100mm
= L
5 04
02 ~
0.0 L 1 L 1 L 1 L 1 L
0.0 0.2 04 0.6 0.8 1.0

it

(a) Comparison of pressure

1.0
08 —m— AR=-50mm
SN —e— AR=0mm
—A— AR=50mm
06 | —=— AR=100mm
e
=
0.4 H
02§
0 O 1 L 1 | 1 L 1 1 1
0.0 02 0.4 0.6 0.8 1.0

(b) Comparison of temperature

Fig. 10 Comparison of the load curves of the bottom of four kinds of diversion cone
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Fig. 12 O, mass fraction cloud map at the height of four kinds of diversion cones at 0.1¢,
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Fig.14 Comparison of P point load curves for four kinds of diversion cone heights
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Fig. 15 Comparison of the bottom load curves for four kinds of diversion cone heights
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Fig. 19 Comparison of P point load curves at four impact heights
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Fig. 20 Comparison of bottom load curves at four impact heights
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