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Research on Nozzle Structure of Cutting Ammunition Based on Self-propagating Cutting Technology
WU Yi-ying, ZHAO Li-jun, DENG Wei, CHEN Yan-long
(Army Special Operations Academy, Guilin, 541002 )

Abstract: In order to meet the demands of emergency cutting such as disaster relief and battlefield repair etc., a kind of
cutting ammunition based on self-propagating reaction technology without external energy was designed, and the key component of
nozzle was studied. Through theoretical analysis, modeling and simulation, and test verification, the reasonable structural
parameters of nozzle were determined, to improve the cutting efficiency of the cutting projectile. The results show that the angle of
convergence () and the ratio of radius of curvature to radius of exit (R/R;) have an important effect on the efficiency of nozzle. As
the conclusion, convergent nozzle is applied to the design of cutting ammunition, the value of £ is about 45° and R/R; is equal to 1.5,
which make the exports velocity of metal jets stable and better cutting effect for aluminum alloy, copper and Q235 steel.
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Fig.1 The sketch of cutting ammunition

PEALFAIVE 3 SR REAEEHGR 5 L RAR L, )
FIFAPTTERARIRE T A S SN o HATTHIHEA 5t
Fy: AT UIRICER R e &, 5 IR Z N
FRRIIEIAL, UIRGR A A B RN, AE A i
R4 B S RS ) i S SEBR D 7
b, AR R ARERI IR B E S AR,
AL LN, SEITTERIS R, 7 A a8
SR W e, RS AR TR 4
J&, e BRI SCEYIE], AR AR,
PIsl— H TR, RN DIRIRIRS S 2
AR SRR Y — MO RIS T R —Se i)

RIS A B, A TR (0B, 25
TECM T H Y e TR R B SR AR DT 6
FMBER, FRHEREHSRI, XA IGRFR g,
“HRE 2 SFEWIIF &R RRITE 25k, FH
WL R T, REBIREZVER], Sl RIH#E
Bl #H, Affd “HEg” [RE, wlEsd s @ st
TIPS 171 S AU [ A () R, 15 0k
BRI R G R R g , BB WIE IR . SR,
v ¢ MIUAE R, W23 308 8 s e v 1.
P21 T4, ARt )k, ELATEIE ) AR
SAYIHEISCR . POt PIHISs A i & AT X R
VIHIWERE | #E UIHI s a5 Ha RO K46 Hh e R A
Jt A B

2 BEEEILRI
2.1 WYEAREE

WA S — VISR RO, 7EmE I TRE R
HAIRI , <5 SR B Sk B AR AR A [R] A7

A, FEAAWARNTE . T B A, 3
PR AR BN ER , (S B 2Rk
T EZRF G T R (340m/s ) o XFFAYIHIH,
MR AT IR LRV 1) SCIR 25 5, T 1 i
i, o 10m/s F4%, AT, SOV TEAamE i
ARTOBE T T, Sy — 7T, RIS 4 Jm S
TR TOIH], EORWEE O 48 SR NS AT fg
o, AR KBS R 1L, AR
YIEl, LR EUU EIRER, DBUigame
2.2 BEHORRERSH

RN TR SRR po, WIEE co= Om/s; &)@ 5T
Tt R A PR s A U A DTS, TR
pi, TN o1 TEEMERH, HEALR RS FI
SRR p Rl ¢, 4 SR A A A v 1 sl 4
2 iR !

pavavi

A

ca P
L <

Vil

S

2 e RN EE
Fig.2 The sketch of flow in convergent nozzle
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Fig.3 The sketch of flow at inlet of convergent nozzle
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Fig.4 Contraction section consist of linear and circular arc
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Tab.1 The main technical parameters
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Fig.5 Simulation results of nozzle fluid velocity
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Fig.6 Simulation results of nozzle fluid pressure
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Fig.9 Macroscopic cutting property corresponding with
different value of # ( Q235 steel)

12 2 N FESEIPUENE (p=45°; R=1.5R,) 1Y
KT, HIIRIEE ARG TIH], DARIESEPR
PIFIRCR . TIRIXS GBI R G4 . Bl Q235 4K,
JSFEIK 70mm . 98 40mm, JE 10mm, PIEECR
mE 10 fos, LRI REAGS T A Y]
HIRCR

(b) 4864

(a) #l3%

(c) #4R
10 YIEESAE RIS EFRHIRIRER
Fig.10 Physical map of cutting ammunition and macroscopic
cutting property for different materials

(d) Q2354R



28 KW FT [ IETIRIEOR B DI RSRE SE R RTE

2022 4E5 6 1

5 £ig

EEXE—FhICT AN S BENE T DRI B ey, b
HCHER A —— W AT T B2, SR Fluent
P TEROFEL, TR RE, SR UT 45

(1) XA, NeRAseE, Heik
TS BB BRI/ INNF U151 35 1 D) ) R0 5 i) e
K, MBTE 30 ~ SOCZ AT, H FTHEREHHA,
WEERCRAWT LS . HEK (=50°) , WIATRE(ESS
T RETTE BRI DX, AR HE 10 ) 4 & Sy
i, BT RCR, AR gBUE A 4508
BRI A

(2) BARHRER R AR T AR ERR S,
RIR LA ]S, TR, WEESCRER AT, RR,
Uk 1.5 B, RIS g S5 E
B, AR EIRARE R, R8T byl
HIRCR

(3) BN LR MR (3 000K ) 48
SHAAVIR, X R, SRR,
BRI 51 22 A SRR A AT IR B ROR

XL

P

(1] 2 BRI AR N 2t A& [ R b i B 2
TH8,2011,42(1):48-51.

(2]

(3]

FRRASUY, SN 5 R GE R TR I e R
MARRIFFELI], T ,2012(2):14-17.

S, 5 MK YRS 200 K25 )5 Bt 5]
ERERERL2011, 19(42):459-463.

R TR SR PR TIZ R S RATAT ARSI [)].
HUBIT 4.,2000(4):42-48.

Luisa Duraes, Benilde F. O. Costa b, Regina Santos. FexOs/
aluminum thermite reaction intermediate and final products
characterization[J]. Materials Science and Engineering, 2007
(3): 199-210.

bR R KSR BWLBE M9 AL Tl
#,1994.

PR RSCN, B B S 1 R i B
[J].5ET244%,2000,21(2):31-34.

JEHRAS BV AR 5 K B M] AL At bR R
TRFEH R, 2005.

i ot AL Fluent-Ji A T AR5 S S0 5 70 M AL AT E
ST FH R, 2007.

Weismiller M R, Lee J G., Yetter R A. Temperature measure-
ments of Al containing nanothermite reactions using multi-
wavelength pyrometry[J]. Proceedings of the Combustion
Institute, 2011, 33 (9):1 933-1 940.

FHi, AEFH, SKRELIE 55 K A A Zh BT ] C/C APk
HOBIFFEHEIE[T] A RHT12,2004,18(4):46-48.

R I E R ALY, 3R, 55 B2 AR ORISR e [
DIRIRCRFINAT] HUAL,2014,44(3):26-30.



	1  切割弹原理及切割效果分析
	2  喷管理论设计
	3  仿真模拟分析
	5   结论

