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Empirical formulas for the drag coefficient of fragments with different shapes

fragment shape empirical formula constant
sphere Cp(Ma) =0.97 0.97
. 0.3 1.0536  0.9258
cube or cylinder Cp,(Ma)=1.72+ T C (Ma) =1.2852 + - B 1.17
Ma Ma
) 1.3226  1.1202
cube or rhombus (prefabricated) Cp(Ma) = 0.8058 + - Mo 1.24
a
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Table 2 Atmospheric parameters at different altitudes

Hikm  p/Pa temperature speec_i vacuum distance
/°C /m-s /Pa
0 101325 288.15 340.29 0
4 61660 262.166 324.59 -39665
8 35651 236.215 308.11 -65674
12 19399 216.65 295.07 -81926
16 10352 216.65 295.07 -90973
20 5529 216.65 295.07 -95795
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Fig.2 Contour map of the increment of drag coefficients of fragments with different initial velocities and altitudes
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Fig.5 Velocity attenuation coefficients of fragments with different initial velocities and altitudes
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A Correction Method for the Velocity Attenuation Model of Fragments Based on Altitudes

LI Feng-mei', XIONG Guo-song', WANG Bao’, WANG Heng', LI Jun-long'

(1. Chongqing » Hongyu Precision Industrial Company with Limited Liability , Chongging 402760, China; 2. Air-mounted Military Representative Office in
Chongqing , Chongqing 402760, China)

Abstract: The hydrodynamic software FLUENT was used to study the drag coefficient of fragments with different initial velocities
(<2500 m+s™) and altitudes (<20 km), and the velocity attenuation model of fragments with different altitudes was corrected
Then the accuracy of the corrected model was verified by the corresponding velocity attenuation characteristic tests with low at-
mospheric pressures. The results show that the calculated results of spherical fragments with an initial velocity of 700 m+s™ and
cuboid fragments with an initial velocity of 1000 m-s™" using the corrected velocity attenuation model are in good agreement
with the experimental results that the errors are less than 5%, and the calculation accuracy of the modified velocity attenuation
model is about 10% higher than that of the original model. The corrected velocity attenuation model of fragments can be used to
calculate the influence of the drag coefficient, which is varied with the altitude, on the velocity attenuation coefficient of frag-
ments, to improve the calculation accuracy of the fragment velocity, and to further improve the accuracy of the power evalua-
tion of the fragment warhead.

Key words: fragment;drag coefficient;velocity attenuation;altitude; correction method
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