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Velocity Attenuation Rule of Different Prefabricated
Fragments and Correction of Windward Area
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Xi’an Modern Chemistry Research Institute ( Shaanxi Xi’an, 710065 )
[ABSTRACT] In order to study the velocity attenuation rule of typical prefabricated fragments flying in the air at

different velocity intervals, velocity attenuation rule and attenuation coefficient of typical spherical and rectangular fragments
in the velocity interval of 1.5 Ma-4. 0 Ma were obtained by radar velocity measurement device based on Doppler effect.
Moreover, the method for determining the windward area of rectangular fragments was modified. The results show that the
fitting values of the attenuation coefficients of spherical fragments are in good agreement with those calculated by classical
theory. The velocity attenuation coefficients of spherical fragments of J7mm and J8mm are 0.007 61 m ™" and 0. 006 65
m ™", respectively. While the experimental values of the attenuation coefficients of cuboid fragments are significantly lower

than those that was calculated by classical theory, which are about 0. 75-0. 95 times of the theoretical values. Windward

area correction coefficient k£ of cuboid fragments is approximately linear with Ma.
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Fig.1 Comparison of radar velocity measurement

and zone-block velocity measurement
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Tab.2  Attenuation coefficient of typical prefabricated fragments in different intervals 10°m ™'
323 T 2 JRE DX TR P R 3 ol R o _
9% 1.5 Ma~2.0 Ma 2.0 Ma~2.5 Ma 2.5 Ma~3.0 Ma 3.0 Ma~3.5 Ma 3.5 Ma~4.0 Ma 4.0 Ma
1* 18.77 19.40 19.77 20.17 19.53
2f 7.58 7.84 7.87 8.13 8.17 8.21 7.97
3* 7.65 7.63 7.64 7.63 7.52 7.61
4* 6.77 6.77 6.65 6.59 6.46 6.65
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Fig.2 Comparison of theoretical and experimental

values of fragment attenuation coefficient

AE 5 B R R A XU B A, O AR B TR
FH AR o JEE S Ul L, 2 X 8 e IR AR 4 1
AARAT—EMBIE,

R E B AR LR Y SN 5 B — 2D e b
KRy AT R, 2 (6) X230 XU AR Y 1
SRR AR AT A P KU R S8 4 21 A Y
B4 LA o T3 DX TR AR R SR U 2, 200 I 58 42
WEAIL , 12 1 BRI R 25 B ) ) 25 2 T
MRS TER T A A2 A, AR R/ M B, 7
B BRI AR AL I VR T 88 BT 1 B
e/ METT 132 3l e 4 B/ N R BFiT iz 3,
FTHE B, XA Sl o A X

WG e O e R 'l AR, SR
SHNER A SR B AES, AR RS s
FEIHR AR IR,

M= %puAlmv2 o (7)

A R RFAE NS s m R IC R 2 3 Sk

M (7) AR iR 78 AT B e % /Y
FIBE S Sh AR A G, NI, K7 R A OB IE
FH k5 Ma fAAE—ERPREOCHR

Bk =f(Ma) , 7] LB LA B35 218 1E &
Bk L RTTE A, MR —F X R E LM
oA W PERLG 2 an &l 3 i

095
| —— MERIG Lk
090
| ]
o 085)
n
080
03520 25 30 35
Ma
(a) "B F
095
| —— SRER AL -
0901}
L 085
-~
080F ¢
075 [ 1 1 I 1 1
15 20 25 30 35 40 45
Ma
(b)2* B+

K3 KITARBT k-Ma £
Fig.3 k-Ma curve of cubic fragments
MR ITRBER k5 Ma [B119OCR 5018 -
VR 7 AR

k, =0.686 1 +0.061 5Ma; (8)
2RI A
k, =0.667 9 +0. 070 8Ma., (9)

e (8) HF(9) FTRIA MR R 5 A
W R k B Ma B)ZZAC LA G — , B O 3%
AT, T AR AT 500 2, X B G
(B A3 BT T k5 Ma TR FR
k=0.677 0 +0. 066 1Ma, (10)
(N SRR ANTTE A D h A g RN W

, (0.677 0 +0.066 1Ma)S
A —
= i ]

2.3 IMXEREEARIEAMEREIE

Sy (11) X HoAth RSP 7 Rk Ay aE
'@,%%T6.3 mm x7.0 mm x8. 1 mm¥ FIERB
FERIH607 ~1 300 m/s7&F T 1 RTINS, 1515
B 7[R0 N W S R I i (6) AN
X (1) TR R R X R A R (3) i
HE A [v) 0] T W P o U AR B R3S S

(11)



©32. OB 2

)

2 48 B4 6 1

A3 FRAFBEMNE K EAL S S EAL L

Tab.3  Comparison of measured attenuation coefficient, uncorrected value and corrected value

e u/Ma @,/10°m"" @,/10 *m"! a_“ x 100/% /10 *m"! “;“' x 100/ %
1 1.76 24.103 6 22.100 7 8.31 27.855 1 15.56
2 2.12 23.138 0 21.407 4 7.48 26.206 8 13.26
3 2.41 22.2955 21.080 8 5.45 25.205 6 13.05
4 2.80 22.038 5 20.867 7 3.56 24.204 1 9.83
5 3.33 21.702 0 20.832 2 4.01 23.2222 7.00
6 3.77 20.371 2 20.946 3 2.82 22.609 4 10.99
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