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Abstract

A variational problem with unconditional extre
Jorming shaped chargy
of pseudometeoritical clouds particles is used as input param

derived and an intermediate integral for the varied parameter |-

inside lining is obtained.

The high performance and the small o
cumulative charges used to form pseudometeorite p

verall dimensions
articles combined with

Bulgaria

aria

Jor time maximization of

¢ pseudometeoritical clouds is formulated. The maximal time action

eter. An Euler equation is
the profile function of the

of

their low price make them a perspective means to test body robustness of

various spacecraft in Iaboratory conditions. In this
problem is studying the options for enhancing the cf
charges by optimizing the impact of the pseudomete
them. Onc of the optimized parameters is the time c

connection, a topical
liciency of cumulative
orite cloud formed by
f cloud impact on the

. . . | .
craft’s protection barrier. Here, two parameters are accounted for: Lhe

original deformation with the cumulative lining’s ¢
subsequent deformation with the cloud’s movement
adequacy of the selected physical model.

Using hydrodynamic cumulation theory [1],

metal lining’s plane-radial scheme of explosive defq

ollapse as well as the
» which enhances the

we shall analyze the
rmation for the cases

where cumulative charge cloud is formed, whosc geor
by the following equations in a Cartesian coordinate §
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netry can be described

ystem yOx [2]: y=F{x);
|




y = @)y = @(x) and y=f(x) for the body, charge and line couple,
accordingly. All functions are continuous, smooth, the last two {unctions
have positive first derivatives.

The following expression is known for the stress-load coefficient in
a fixed charge section, as a function of charge geometry [1, 2]:

B B) = 0,F'®2+0,F*" + 0,0 +0,0%p* + 0,0

0sF 0" +0,F {4+ 000" + 0, B f2 + 00" + o9 f vo,f*
where 04, ..., 013 — some ratios of the densities of the body, explosive and
lining materials.

Let us consider the original (with collapse) and the subsequent (with
the cloud’s movement) deformation of the lining - Fig.1. Points A and B
launch an inside surface element of the lining y=f{x) with length dx, to a
distance x from the origin of the coordinate system (lop of lining). The
collapse velocitics of this element’s both ends arc Wolx} and Wylx) +
dWy(x}, accordingly. In time:

_S&)

r -
AC
W, (x)
pomt A reaches axis Ox and the element forms with axis Ox collapse angle

2(x). The camulative cloud’s compactness and velocity depend on this
angle’s value [3]. For this time, B point is passcs distance!

, dx |
BB'=(tsc =)Wy () + W, (x))
being apart from axis 0x by the distance:
B'C'=f +df — BB’

and forming angle afx};
f !

a(x)=arctg
dx
where

B'C’
W, (x0) +dW, (x)

With the element’s full collapse the cut-off C'K’ is formed, with
length (o simplify the expression (x} is omitted):

IB;C; =
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CrK’=_—-—"'—m -| f+df - LI_@ (W0+dma) —dx
W, +dW, W,| D

’ lell - ;
where Wilx) = Wytg(x) - the clement’s launch velocity with collapse. Let
us demand that: fga=K=const, where K is the tan sent of angle a at which
one may purposefully influence the cloud’s compactness or discreteness [3;
4].

Then, the initial relative deformation in the|end of the collapse will
be: '

CFKF
(1) Eq(x) = !

dx
|
The cut-off K"C" is determined by cxpression:

|
K'C'(x,8) =W, (x)t(x) — W (x+ dx)[r(x) - %{] —dx

But r(x)=t(-§—;vf;} ‘

Then, the deformation may be expressed as:

(x5 = KC™(x,t) —+Jdx® — df !
T e —ar '

Finally, after transformations we obtain:

aw (x ¢ 2

Rasll B _;t_._l__‘f___r 1.__W_1_L__2
dx (D W, D 2

@ £(x,1) = — =[e].

f

2

I+

where [g] — the stress-load deformation’s marginal value for the lining

maierial,
Then, the gencral time functional of cumt lative lining collapse,

accounting for the allowed lining material dcformati.orn will have the form:

©) T=[8xf, fdx
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where

S(x f f) 1 Q'fﬁ(z‘l‘ﬁ) fﬂ /5’ _ﬂﬂ(2+ﬂ)+ﬁ (l_ﬂ)_

DD B2+ p) D ik

_ (2+)8) 1 Bt o N pd |
otz {10} s+ X - 1)+ (- B)rs]

-2(2 +[g])[[)‘”ﬁ(2+ B)- B ﬂ)J}

With the adopted symbols, Euler’s equation will be [5]:

# " df . dzf
4) St -8, ~sn, Y _gn L1 _g
(3) F{0) =f0; f(H) =fH,

where H is the cumulative lining’s altitude.
Since in the right-hand side of (3) x does not parti(,lp 1

mmmediately, in the left-hand side of (4) the second term, S =, s

missing, and we can write the intermediate mtegral [5]:

df

6 §-8,. ==,

(6) r =G

which yields:

(7)

1, 27BC+B)-4B", 1 B =BBC+A+EA-5)
DD BIBR+ B) ) V: i

1 B+ BN B -fB)+U=-B)rp% |2 p+p)-£(5)
——zeaf(l — 3 e
Drga( +lelf2+ ) ) AF W

; %%{{m(ﬁ’)} -+ BB s+ BB |42l ﬁ)ﬁ’&ﬁ')&»}ﬁ’z ~2fp-
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where Cyis the integration constant; |

BB (B) 5 (8¢ arc derivatives of the streiss-load coefficient.
As a result, the variational problem for time optimization of a
& P

pseudometeorite cloud cumulative charge effect !is formulated and an

intermediate integral (7) is oblained. The problem requires locating the
unconditional maximum of functional (3) with cd:gt: conditions {(5). The
varied parameter is the function describing the inside surface linmg profile.
It makes no problem to change this varied parameter for another paramelcr
of the cumulative charge geometry, The problem 1£ interesting in that, in
functional (3), there is an option to control the cloud’s digitization rate by

varying parameter ],
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Fig. 1. The scheme of the initial and subsequent deformation of the
cumulative lining,

3A,I[A11A“3A ONTUMHA3AINIAA OO BPEMETO HA E®EKTA OT
AEUCTBUETO HA HCEBIOMETEOPHTEH OBJIAK

Xpucmo Xpucmos, Buxmop bapanos, Hean ['eyos
Pesiome

Dopmynmupata e BAPHALMOHHA 33493 C Oe3ycnopen excTpemym 3a
ONTHMHU3ALMA Ha KYMYIATHBEH 3apsa 3a TUCEeBHOMETEOPUTHH HacTUNM ITO
NapaMersp  MAKCUMAAHO BpeMe Ha  JeHCTBHe Ha  ofmaka  oT
HCCBAOMETCOPUTHH JACTULH, U3BENECHO € YPaBHEHNE Ba Oiinep u e monysen
HPOMEX/IYTBUCH MHTEIPAN 32 TTAPAMETBPA HA BAPHPAHE — byHKIMATE Ha
npoduma Ha BETpeIHaTa TIOBBPXHOCT Ha OOIHIOBKATA,
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