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Fig. 1 Numerical simulation model
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Table 3 Detonation distance with same peak pressure of

original model in the similar model
L L/

JE A 1.000 2.000 3.000 4.000 5.000 6.000 7.000

1245 LB 0500 1.000 1.500 2.000 2.500 3.000 3.500
1345 LA 0333 0.667 1.000 1.333 1.667 2.000 2.333
VAZEILBEAL - 0250 0.500 0.750 1.000 1.250 1.500 1.750
VS4EIERERL 0200 0.400 0.600 0.800 1.000 1.200 1.400

NS
®4 HWEGEEATRIEEED x5 EEABELATRIEEED
Table 4 Peak pressure of shock wave in the axial direction Table 5 Peak pressure of shock wave in the radial direction
SRR WA 1 /kPa RlEzE s VEAE HE J3/kPa
i 12744.1 4763.6 18949 9119 552.1 376.7 277.7 J Al 99272 43575 21609 11455 692.0 466.4 349.6

1245 LBERY 127195 4761.2 18925 907.7 540.0 366.3 273.6 1245 AR 99255 43540 21612 11443 691.9 464.4 3454
1345 LLBERY 12 7642 4819.8 19224 929.8 560.6 382.6 280.3 134 LB 10 099.0 4465.6 2198.9 1171.7 701.6 474.8 353.6
1/AZELLEERY 12 739.8 4752.3 1897.0 910.3 551.0 374.6 275.7 VAZEILELRY 99212 43562 2158.8 1138.9 690.0 463.3 347.3

VSAELREAL  12709.5 4714.0 1891.2 910.6 543.1 380.5 279.4 USAEILBEAL 99169 43552 21572 1134.9 685.9 4653 343.5

092202-4



539 4 Bk B, 4 BAETE 0 25 28 SR K E AT AU L %59 4

Hi &L 3. 4 AT, 520 M I ol g A (LTS ) I R 49 8 110 09 DR T A1, L 00 S0 AR AR R e B, i
W RS T 225 4 LR ARG el Pl 0 B TR 0 73R 3 7 B AR LA AL, BEAS 55 D R WAL T ) AR I
ER k= G (EP N itk o el [ B30 | DANARU i v € LK VA S Dol e S 1 9 | PN i e e 2R S T
JEE BB, 36 5 P a3 P 0 AR IR A R I, DR A S B P AR A 6 FL A DL B
PEFRG L L

— »— Prototype Fefts = S
.- Half—s%:’gle model 1014 N I}?Irzﬁtf(_)?clgfe model
£ +One-third scale model £ gt » One-third scale model
+-- One-fourth scale model
= = +- One-fourth scale model
o * One-fifth scale model R « One-fifth scale model
= E
2 @
: E AT
E \ RS
[ [5) r Ly %
~ ~ W N =g
_'9....;-*,__\‘-—--._% . ol E};:.}‘_H el
0 2 4 6 8 0 2 4 6 8
Detonation distance/m Detonation distance/m
3 il ek e {15 &l 4 F ) B (E R )
Fig. 3 Peak pressure of shock wave in the axial direction Fig. 4 Peak pressure of shock wave in the radial direction
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Table 6 Absolute deviation of peak pressure of scale model Table 7 Absolute deviation of peak pressure of scale model
in the axial direction in the radial direction

LEp | 445 AR Al ) e P T S 0 22/ % LEp S| 5 LURRAUAR 1) W (B AR 2/ %
1245 LB 020 005 0.13 046 219 276 146 1245 LB 0,02 0.08 001 010 002 043 1.19
1346 LR 016 1.8 145 196 1.55 158 277 17345 LA 173 248 176 229 139 180 1.16
VAZFLLREL 004 024 0.1 018 019 055 0.72 VAZELLEEL 006 0.03 010 058 029 067 0.66
USERLLRRL 027  1.04 021 0.4 1.63 1.02 0.63 USERLLRZEL 010 0.05 017 093 089 024 1.73

H12E 6. 7 Al 1, X AN [ 46 USR5 1) WAL s 1 4 X0 M A 22 e R 2.77%, AR 1) T fi) L 0
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m,=4 kg, W 2 40 53 B o7 HL45 L LA 53 50 ok 6,=
0.829, 6,=0.522, 6,=0.329, H It AT AR 3f S A i =) 5 2
B T AR N 4 LA . =
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a2 e A EL AR TR] oo D 0 Vs 7 1% 0 B S T K 8 5! 14.00 19.00 24.00
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Table 9 Peak pressure in field and simulation tests Table 10 Error of peak pressure
2R PRI 71 /kPa 1 .
- RZEY

J A S B i 257.3 185.5 1453 o
GHBRIA RS 2482 176.5 137.2 FILBVRA G £ 35 49 36
GRIBRAHAE 2460 176.0 1372 AHLBURA, P LA 44 31 36
GBA DA 2475 177.0 136.7 AR LLBLA P LR 38 4.6 >

5 & it

(1) 947 AR R 2458 O IR Y 0° A I, HAE 0 (7 AR A i 7= A ) v ok 0 D0 1y 5 i 24 D 2 ol 7™
A B e P R AR TR o PRI T A AR BL A 26 T, el il U (R g g R L 5 24 4 B AR T
B

(2) Wit 46 LE O 038 K, el i 7 B2 RUBE I ) 2 A St O, 00 45 S B g T AR R PRI U,
B AR TR I ERG J32  [R I, 406 LU OO, 40 AR IRY F) b M, X AN A3 2 o 8 8 o T o) 3 ol A DRI Y
L2 XA A 55 TR M F— R AR o DR IHC TR S B Y P f 2845 BR G 408 L L o1

(3) 8 5z o 9t 24 i R 6 () 40 A R £ L0 205 SRR AT 0 LU0 A, 45 50 46 LU ST 47 01 58 ] 24 it
P56 v o P WAL T g R 2 A G e V3 Pl 2 A, B At o e JE R a6 ) T SR, SRR T S 26 A
LU SR F) T Af P

S 30k

(1] RBEH, W, 560 H, . & B BRI R A BT 5 001 0], S48 3 & TR %44l 2014, 35(10): 5-7. DOL:
10.11809/scbgxb2014.10.002.
WU Xiaoying, LI Fan, ZHANG Wanjun, et al. Design and optimization of equipment damage simulation test [J]. Journal of

092202-6


http://dx.doi.org/10.11809/scbgxb2014.10.002
http://dx.doi.org/10.11809/scbgxb2014.10.002
http://dx.doi.org/10.11809/scbgxb2014.10.002
http://dx.doi.org/10.11809/scbgxb2014.10.002
http://dx.doi.org/10.11809/scbgxb2014.10.002
http://dx.doi.org/10.11809/scbgxb2014.10.002
http://dx.doi.org/10.11809/scbgxb2014.10.002
http://dx.doi.org/10.11809/scbgxb2014.10.002

539 4 Wk bf, 4 BIARTE 22 P AR LA %9 1

(2]
(3]

(4]

(5]

(6]

(7]

(8]

(9]

[10]

Ordnance Equipment Engineering, 2014, 35(10): 5-7. DOI: 10.11809/scbgxb2014.10.002.

£ AR EE SEOR [M]. dEat: EE5 Tkt Ak, 2007: 243-244.

WILAR, 220 AR, £ WG, S5 85 P 2 6] 9 0% KE 4 LU AR U SS9 (0] 9k 3 5 vh i, 2014, 33(2): 128-133. DOL:
10.3969/j.issn.1000-3835.2014.02.025.

YANG Yadong, LI Xiangdong, WANG Xiaoming, et al. Scale similarity model of internal explosion in closed field [J].
Journal of Vibration and Shock, 2014, 33(2): 128-133. DOIL: 10.3969/j.issn.1000-3835.2014.02.025.

MR, R R, BN, 55, HURGIEREE 1450 PR KER U LRI BT ST [J]. B At BE ToR2A2441, 2016, 40(2): 135-141.
YANG Yadong, LI Xiangdong, WANG Xiaoming, et al. Experimental study on similarity model of reinforce concrete
structure under internal explosion [J]. Journal of Nanjing University of Science and Technology, 2016, 40(2): 135-141.
EARRE, W — 1, 20, AF il AR T B A AR AR SE (D). HR3h -5 el 2011, 30(10): 212-215. DO
10.3969/j.issn.1000-3835.2011.10.041.

LV Xiangfeng, PAN Yishan, LI Zhonghua, et al. Similarity simulation tests for failure law of a rock burst roadway under
shock wave [J]. Journal of Vibration and Shock, 2011, 30(10): 212-215. DOI: 10.3969/.issn.1000-3835.2011.10.041.

HKE A, TR, FEK, S R TNT AR b i e S B SRS (7). S0 55 ) 2741, 2016, 36(6): 53-56.
ZHANG Yulei, WANG Shenggiang, YUAN Jianfei, et al. Experimental research on similarity law of explosive shock wave
parameters with different orders of magnitude TNT [J]. Journal of Projectiles, Rocks, Missiles and Guidance, 2016, 36(6):
53-56.

o A, ATEF, WORAR, 2. R ) B3R K T B AEAR R PERIE ST [J]. S5 T 2440, 2014, 35(9): 1329-1334. DOIL: 10.3969/;.
issn.1000-1093.2014.09.001.

RONG Jili, HE Xuan, XIANG Dalin, et al. The similarity research on underwater explosion of directional warhead [J]. Acta
Armamentarii, 2014, 35(9): 1329-1334. DOI: 10.3969/j.issn.1000-1093.2014.09.001.

XISCHR, WhAESE, 220, 45, B0 MUK T R R4 Lh 5236 et 3 e S0 F 5T [0]. 48 HE 5 ohvls, 2016, 36(6): 789-796. DOL:
10.11883/1001-1455(2016)06-0789-08.

LIU Wentao, YAO Xiongliang, LI Shuai, et al. Experimental principle and numerical study of scaled-down underwater
explosion model on a centrifuge apparatus [J]. Explosion and Shock Waves, 2016, 36(6): 789-796. DOI: 10.11883/1001-
1455(2016)06-0789-08.

LI Jian, RONG lili. Experimental and numerical investigation of the dynamic response of structures subjected to underwater
explosion [J]. European Journal of Mechanics, 2012, 32(1): 59-69. DOI: 10.1016/j.euromechflu.2011.09.009.

AN AR RS SR O B X B T 22 eV A3 AT [D). A S ZEM T RRAEBE, 2016: 31-34.

Similarity law of cylindrical ammunition explosions in air

CHEN Cai', SHI Quan', YOU Zhifeng', GUO Chiming', GE Hongyu®
(1. Army Engineering University, Shijiazhuang 050003, Hebei, China;
2. Baicheng Ordnance Test Center of China, Baicheng 137001, Jilin, China)

Abstract: In order to solve the issues of high cost and large risk factor of ammunition explosion in the

battlefield damage test, the method of dimensional analysis is used to analyze the establishment method of

cylindrical ammunition similar models. The explosive power field relationship between different similar

models and an original model is studied. The AUTODYN finite element simulation software is used to

simulate the explosive power field, and the effectiveness of the similar models is verified by real-experiment

data. The results show that the simulated results are consistent with the results of both the dimensional

analysis and the actual tests. Therefore, in the actual test, the similar model can be used instead of the

original model. This study provides a theoretical basis for the use of the ammunition similar model in

battlefield damage test and has certain engineering value.
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