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Research on Damage Effect of Directional Fragment Mortar to Small UAV
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(1. School of Mechanical Engineering, Nanjing University of Science And Technology, Nanjing 210094, China;
2. Nanjing Research Institute of Xi'an North Huashan Mechanical & Electric Co., Ltd., Nanjing 210094, China)

Abstract: In order to solve the problem of low cost-benefit ratio in the attack of low-speed small UAVs and their
swarms, an attack scheme based on 60 mm mortar directed fragment mortar was proposed. Autodyn software is used to
simulate the static explosion state of the aimed warhead, and the vulnerability model of the UAV is established according to
the structural characteristics of the typical target UAV; Based on the coordinate damage law, the damage probability
calculation model is established to determine the number of effective fragments hitting the target under multiple working
conditions, the damage probability of different levels of UAV targets, and the damage effect of UAV groups on multiple
targets under different arrangements. The results show that the scheme can cause effective damage to "low, slow and small"
UAV and swarm under the condition of fixed distance fuze.
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2 37.8 30.4 22.6 36.2 28.5 21.7 34.9 26.6 19.6 32.2 24.7 18.8 30.2 24.1 18.1
3 12.8 7.3 3.8 11.4 6.3 3.5 10.2 5.4 2.9 8.3 4.7 2.6 7.1 4.4 2.4
=6 TAWMEHZNBEM KK FEHIFE %
FHIN d,=0 d,=3 m d,=6 m d,=9 m d,=12 m
P 900 1200 1500 900 1200 1500 900 1200 1500 900 1200 1500 900 1200 1500
0 1.7 5.9 10.8 3.8 6.7 11.1 4.3 8.1 13.0 8.1 10.0 14.7 13.1 17.0 19.7
1 9.8 21.3 29.1 16.5 22.8 29.4 17.8 25.2 31.6 25.3 28.1 33.2 31.7 35.0 36.8
2 23.9 32.1 32.9 29.9 32.5 32.6 30.7 32.9 32.0 32.9 32.8 31.3 32.0 30.1 28.6
3 31.2 25.9 19.6 28.9 24.7 19.3 28.2 22.9 17.2 22.8 20.5 15.7 17.2 13.8 11.8
4 22.9 11.7 6.6 15.7 10.6 6.4 14.6 9.0 5.2 8.9 7.2 4.5 5.2 3.6 2.7
5 9.0 2.8 1.2 4.6 2.4 1.1 4.0 1.9 0.8 1.8 1.3 0.7 0.8 0.4 0.3
6 1.5 0.3 0.1 0.6 0.2 0.1 0.5 0.2 0.1 0.2 0.1 0.1 0.1 0.1 0.1

MR 56 AfLLEH: T ANUERE AT B 6 5%
itk R AR KM . £5 HAAFHEEE N 900 m, E
ANPUERERIE = MEHES] . EREF ML AN Z
B E d, N 3 m i, HERERAT S EBERAN
1.2m, —XpS2D—2000 AYLZ 3] KK A1
MERIE 86.1%, 3 ZETC AMLIIBE KK 3 B MR N

11.4%; MRFEEST, His2NABHES . £5
FAI AR T AN Z B I BEES d, N 3 m I, — VS &E
=BT ANHLZ B KK AR RIE 96.2%, 6
TN B KK B IR N 0.6%. BEE £ R
HAH AR TG AN HLZ TR BE 25 38 o, #E S e AMLEERE I
E TR K. fE N HESIN, MR AL



« 04 . X B

45 35

ML RS dy A3 m 3 E] 12 m N, — kA
S 4 B A D — B0 A ML RE 20 A 96.2% T [ F
86.9%. fEIXFIFHLT, XTI AN ML A 20
KRB AR T, BZh7ENA&ENHirt%s
OX3Z [ R

gr bR, Z7RMAT G R, B A
il KZ A Hbw, (HAEXSHIEANE, &N EE
W RS R 2 S HARL B M #0R 2, DO hnd
BATEANAIMER . K, R4 T AWERNAE,
I FEAH AR TE NALAEE 2 I v AT AT 5, DARR AR
XTI NHUVERR G o (R 5, 4R m a8 RGN 8
CEVAR
4 £hig

EHRE T AT 60 mm 18 M E B
FraEF T S, Gl Ee T BN JAT L, BRAE T
U] 5 R0 Al S F 0 B P T P R Y A e A A
HERTE. Zia AR TEABLRREAT WAL H
PRI SBAGAEN, B “ARME N TE AN BB AF ) 55
5, JFRESL T RN G 1 MR . AR AR EE
e KM K, IR E S RGtRE, it
SR BB P S S BB 9 S A P Ak b, A T AR
H b (K R B A S i, JFRN R T &2
AT BB RS BR . DHuas RE
B, I FH T A E [A B R a5, BB AT BN
MRt o X 28T 545 AN 34 v] O Jim SRk 7T il A%
MR RIS H, R MR8/ oAb
HEPE T — R 2 ORI AR R T 5, BRI AT R B
NRETE N B BE T B, AT DR Bt i =} 0 A ) 2 4
AVERRARE, BAT— € ISR o
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