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Abstract:In order to study the damage effect of the near-field strong shock wave on the covered charge,
the dimensional analysis method on the sympathetic detonation with covered plate was established
theoretically. The shock initiation process of covered-pressed TNT was numerically simulated by nonlinear
finite element program ANSYS/LS-DYNA. The influence of covered plate thickness,donor charge mass,
length-diameter ratio of donor charge on the detonation distance during non-contact explosion was
analyzed. The functional relationship between covered-plate thickness and sympathetic detonation distance
was obtained by a non-linear least square method, as well as the functional relationship between donor
charge mass and sympathetic detonation distance. The results show that the dimensional analysis results
are in good agreement with the fitting formula, which fully demonstrates the validity and accuracy of the
fitting formula. The calculated detonation distance of the non-contact explosion decreases with the increase
of the covered-plate thickness. While the covered-plate thickness is less than 3 mm,the increase of the
covered-plate thickness has a greater impact on the sympathetic detonation distance. While the thickness

is greater than 3 mm, further increasing the covered-plate thickness has significantly smaller effect on
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increasing the shock initiation resistance of explosive. When the length-diameter ratio of the donor charge

remaining constant,the detonation distance of the non-contact explosion is linear with the donor-charge

radius, and cubic with the donor-charge mass. Under the donor-charge mass remains constant, the

detonation distance of the non-contact explosion is the largest when the diameters of the donor-charge and

the acceptor charge are equal.

Key words: covered charge; shock initiation; sympathetic detonation distance ; dimensional analysis;

fitting formula
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Fig.1 Model of shock initiation of covered charge

2.2 #MRHEE

SR IR ) 2 7B (Null) i Linear
Polynomial Rk £ 7 #21%), £ %& %% 25 % A HIGH _
EXPLOSIVE_BURN A4 B JWL AR 2507 22, B#
AR AN DL TEAR B B Y 342K T Johnson-Cook 152 %Y 7l
Gruneisen RS T FE , B % 2% 24 2R FH A K3 s vy A
Y, B3R A R R BAR RS 5T SR [ 9],
SCHR[ 9~ 103 B it Z2 UGB IE B Fid BUE T
H AR BN A R, PRI, A SO FRIRAIE

3 ARSEX Rl RRR RN

3.1 EFERERAREMEREKARTSIRNZME
H1 T2 2y ST XK 2GR il R A R A
HEGE N, DAY 0 EERIE ST 32 5 24 1) S5 ek X R il

ey g R EZ M, 4 SCHR[ 9 ~ 10 ] g AR5
(RGN L, L, =30 mm; 355250 FLAE
4 D,,D, =35 mm;F42 N R, R, =17.5 mm, FETH
(EOF BRI , LA rh 3 ke 24 1 v B R
1 R BEUE TR R K AR A LT, 1
Kl N LG AR A T R 20 R R 2
g g . B 2 FNIEL 3 45k R e 2R
35 mm B (BP2EAER 2R, ) ,42 mm Al 43 mm SR
BT Rl RS TNT fE =,

Fringe levels
1225¢-01
1.184¢-01

Fringe levels
3.027¢-02
2922602

1143601 2816002
1102601 2711602
1.061¢-01_ 2605¢-02_
1020601 2:5000-02_
9.787¢-02_ 2395002
9376002 2289602
8965¢-02_ 2.184¢-02_
8.554e-02 2.078e-02_
8.143¢-02_ 1.9736-02_
7732002 1.868¢-02_
7321e-02_ 1.762¢-02
6.910¢-02_ 1.657e-02_
6499002 1551602
6.088¢-02_ 1.4460-02
5.677e-02. };;‘;Cﬂg
5266002 235002,
4.855¢-02_ i-é;iﬁ% 4
i;g;‘;‘:ﬁi 7 9.191e-03_
3622000 8.137¢-03_
3211602 g-gggzﬁg—
§;§mg- 4975603
1978c. _02] 3.921e-03
’ 2867¢-03
(a)t=2 s (b)t=18 us
Fringe levels Fringe levels
1.135¢-01 1254¢-01
1.095¢-01 1209¢-01
1.056e-01 1.165¢-01
1.017e-01 1.120¢-01
9.778¢-02 1.075¢-01
9386¢-02 1030601 _
8.994¢-02 9.855¢-02 _
8.602e-02 940702 .
8210e-02 8.960e-02
7818602 _ 8512602
7426002 8064007
703302 4 7617602 .
6641002 7.169¢-02
6249¢-02 4 6722602 _
38570024 6274602
346502 4 582602
507302 4 537902
4681602 1931e02
4289002 POy
389002 4036602
3304002 J 3588002
e 31140602
izgeoz 1 2.693¢-02
32802 2245002
24502
1.936¢-02 pcgts
1544602 ] :
1.151e02 1350002 ]

(c)t=22 us

B2 MIFEEAN 42 mm HBRFHREHNESIBHEAZE

Fig.2 Pressure of the covered charge on shock initiation
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Fig.3 Pressure of the covered charge on shock initiation

when the detonation distance is 43 mm
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Fig 6 Diagram of grid-convergence analysis
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Fig.7 Numerical calculation model of donor charge

at different distances
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