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Load Calculation for Submarine Launched Missile
Based on Scaled Model Test
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Abstract: Even if the trajectory rocket shape bubble generation development retro-reflection and col-
lapse in the scaled test satisfy the similarity law the structural dynamic characteristics are hardly similar
thus the prototype’s load can not be calculated from the test data easily and directly. In this paper a
modified method to calculate the lateral dynamic response of submarine launched missile prototype from
the pressure data of scaled model test was presented. The test data was divided into two parts in the meth—
od. The first one was related to the bubble retro—reflection and collapse and the other to the missile body
structure vibration. The dynamic response of the prototype was calculated on the basis of the modified
method by building mathematical model of the first part of hydrodynamic pressure and expressing the sec—
ond by added mass and added damping. The modified method and the direct transform method were com—
pared. The results show that their difference can not be ignored. It provided a beneficial reference for
load calculation of submarine launched missile.
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Fig.2 Comparison of the second bending mode
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Tab.2 The dimensionless characteristic parameters of

retro—reflection model

pa(2) Zd T/d( t) Lal 2] x,
4.5 0.072  0.10 0.25 0. 67 0.20
4.5 0.072  0.96 0.25 0. 69 0.24
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Tab.3 The dimensionless characteristic parameters

of collapse model

P.(1) L V.(1) t lo x,
5 0.072 9.7  0.62 0.67 0.099
4 0.11 6.6 0.65 0.69 0.27
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Fig.3 Pressure schematic diagram of bubble

retro—reflection and collapse

3 (4)

(M" +M))u+(C"+Cu+K'u=g" (16)

(16)
(9)
G'(1,)  Newmark (10)
U,- U, U,
F"=g" -M"ii - C"u
(11)
(5)
v. U, U,
M=M/pl’) M=M/
(P0L3) 4 °
M/max - max
o = ‘ Mmax
er{ = %é €m er{
5 o
1
1 2
3.197% ; 1 2



920 33
0.15
0.0 A Sk .
---------- HHEREE e =0)
0.05 i
L0
= -005
-0.10
015
-0.20 1 | 1 1 o
0 0.2 0.4 0.6 0.8 1.0
it
4
Fig.4 The comparison of dynamic bending moment of a cer—
tain cross section of prototype from two methods
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