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Fig. 1 Target position of prefabricated fragment
1.3.1 MHBAEE—AEYGEEG @5 R EXT @ FAT
P AR B — TS AR T, PRI AR P BRI S, =& E R MR K C =
da JUTRARIE 2(a)




B AR AR+ 45 o 00 T B A 5 0 249 S5 P A9 094 A B 2 o 3 2 185

1.3.2 RHlmAE—HKE5ERELET &L
%?ﬁﬁ%‘]@ﬁﬁ‘)&%*%*ﬁ'ﬁiﬂ*ﬁf’ﬁﬁﬁﬁJLW?Q%J@I’EI Z(b)o ﬁ%ﬁﬁ*ﬁﬂ‘j Sz :SABHE + S(‘DEH =
asind~a cosd —/Za*sin(0+F | SRR S, IS, € [ vZa] KN C—2a+2070
1.3.3 MHEAE—RESEMEEFTARITEA
%Tﬁ%ﬂﬁl’iﬁﬁ’ﬂﬁ#ﬁ)ﬁ‘im*ﬁf’ﬁﬁﬁﬁ,R1ﬂ9€§ﬁl§] Z(C)c Exﬁ%ﬁﬁ%ﬁ Sg(@) :SAB(‘D + SADF +
Sper =a” (V2 cos@+ sin®) =+/3a’sin(0+ ) 2RI S, BMEIR, S, € [V2a* W3a* ] s BEAKR: C, =

6acost .

(a) Parallel to the target board normals (b) Vertical to the target board normals (c) Arbitrarily angle to board normals
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Fig. 2 Geometrical relationship of prefabricated fragment and target
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Fig. 3 Three shapes of prefabricated fragment
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Table 1 Parameters of prefabricated fragments and armor

2N e R m/g h/mm 7,/MPa
Ji e a=7.3 mm 7.00 10 1700
5] #E 9% R=4.0 mm H=7.0 mm 6.33 10 1700
K R=2.5 mm 4.70 10 1700
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Table 2 Calculation data of target’s vertical and oblique penetration by prefabricated fragment

L m/g S/mm® L/mm v /(mes )
TR F‘HEY AW FHREY AW FEHEY AW F‘HEY AW
VB4 7.00 7.00 53.29 72. 80 29. 20 20. 65 667. 1 1024.1
[543 9% 6.33 6.33 56. 00 48.50 30. 00 25.98 690.5 1049.3
29/ 4.70 4.70 19. 63 19. 63 15. 70 15. 70 654.5 902. 7
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Table 3 Test results of prefabricated fragment penetrating target

- v/(mes ") v./(mes ")
TP mie W1 k2 Y W1 Rz P
HE 7.00 1031.9  1057.4  1044.7 146.7 134.6 140.7
[543 9 6.33 1069.4 1073.3 1071.4 233.8 201.0 217. 4
e 4.70 915.7 920. 3 918.0 153. 6 101. 4 127.5
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Fig. 4 Test of static explosion power
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Fig. 5 Simulated warheads of prefabricated fragments in three shapes
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Table 4 Test results of ballistic gun

. v /(m s ") v,/(m s ")
BIPAR mie - We gt mme  m%s FB KRl Rkz  Kks P
ViBiZ 7.00 28 979. 2 986. 3 1001.8  989.1 128.7 131. 6 123.6 128.0
I 6.33 30 1040. 2 1010.7 997.1 1016.0 233.8 201.0 210.7 215.2
BRIE 4.70 25 870. 2 879.3 880.5  876.7 153.6 101. 4 121.4 125.5
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Fig. 6 Ballistic gun Fig. 7 Target board
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(a) Cylindricality (b) Sphericity (c) Square

Pl 8 oot e A PR 2 2 4 B R i AR
Fig. 8 Embedded state of prefabricated fragment before fully penetrating homogeneous steel plate
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Critical penetration velocity of prefabricated fragment
in penetrating homogeneous armor steel plate

ZHAO Lijun'*, JIAO Zhigang', LI Xiaojie’, HUANG Xiaojie”,
ZHAO Dongzhi*, ZHU Xiaoping®, TANG Hui’,
WANG Changfu®, TIAN Zhen?, YU Xinning®
(1. College of Equipment Engineering ,» Shenyang Ligong University ,
Shenyang 110159, Liaoning ., China;

2. The Scientific Research one Institute of 123 Factory,

North Hua’an Industrial Group Co. Ltd.

Qigihaer 161046, Heilongjiang, China)

Abstract: In this study, we at first made a mechanical analysis of the process of the prefabricated frag-
ment penetrating fully the homogeneous armor plate using theoretical calculation and experimental
study, and derived the penetration velocity respectively for three shapes of prefabricated fragments.
Then, by combining live testing with simulation, we obtained this penetration velocity and had it
compared with the theoretical calculation results, thereby arriving at the error between them and
coming out with the revised coefficient for the critical penetration velocity.
Keywords: prefabricated fragment; ballistic gun; homogeneous armor steel; critical penetration veloc-
ity
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