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Abstract
Full Text

MECHANICS

E. I. Kharlamova

A NEW SOLUTION OF THE PROBLEM OF THE MO-
TION IN A NEWTONIAN FORCE FIELD OF A BODY
HAVING CAVITIES FILLED WITH FLUID

(Presented by Academician P. Ya. Kochina on 9 III 1964)

Assuming that the body with cavities filled with fluid has a fixed point, we write
the equations of its motion in the notation of work [1]*

dw
17; = (Ay — Ag)(wawg — €797Y3) + Agws — AgWs + €975 — €34, (1>
dy
7; = W32 — W23 (12 3).

The known integrals are

¥+ +73 =12 (2)

(Aqwy + A7 + (Agwy + Ag)ye + (Azws + A3)v3 = m, (3)

AWt + Agws + Azwi + (A7 + Ayvs + Azv3)—

—2(e171 + ea7, + eg73) = 2h. (4)
Under the conditions
Al :A2+A§*v €q =0, )‘1 =0,

(A2X3 + AZX\3)e = A3el + AZe?

the equations (1) have a solution in which
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(Ay 4 Az)(AZN3 + A3N3)
p— h— 5
h (Ay — A3>(A§€2)\2 - A§€3)‘3> (w1 =9). (5)

Yo = (A3e5 + AZe3) ™! {A Ag(ezAg +e)3) <w3 )
+<A%e2)‘2 - A§e3>\ ( ) } (6)
V3 = (A3e3 + A3e3)” {A Ag(egAg +e3)y <w2 )

+(AZeghs — AZes)y) (Ws - ) }

* The quantities p,, R, of work [1] are denoted here by e,,~;, respectively, and
the notation of the constant integral (2) has been changed.

** In article [2] an example is given showing that this condition can be realized
in a body with cavities filled with fluid.

Substituting (5), (6)” into the integrals (2), (3), we determine w,,w; as functions
of wy:

2 (Ay + A3)2(AZN2 + A2)2)
— (A262 4 A2¢2 _ 2 3 272 373 A
(does + 3€d>{A5A§+A§A§ Ay — Ay)2(Adegh, — AZeyrg) 1 %) }

A\ A\
(A§€2>\2 *Ageg)\s) lA2 <W2 - A2> — A <W3 - Ag>
3 2

A A
+A2A3(A2 + A3)<63)\2 + 62A3) (CUQ — 142> <CU3 —_ 142) +

+(Ay + A5)(A3N3 + A2)3) [(wz - A"’) ‘2 4 (ws — jf’) jf'] =
2 2

Ay + A3)2(A202 + A2)2)
= (A2e2 + A2¢2 _ ( 2 3 2712 373 _ )
(Azea 363>{m (g — Ay) (AZeghy — Aeyhg) 11 %)
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Thus, from (6), v5,73 are determined as functions of wy, after which the first
equation (1) determines, by quadrature, the dependence of w; on t.

The integral (4) in the indicated solution is dependent; it can be composed from
the integrals (5), (6), (7). The constants h,m,T", s are connected by the relation

A3
A3

A3\
A3

+

(A, + Ag)(AZX2 + A2X2)2 +(Ay + Ag)s? — 20| +

+2(A, — A3>(A%ez)‘2 - A§e3)\3)(A§)\§ + Ak%)‘%)m‘*‘

+ [4(AZeady — Afeghg)? + Ay Ag(Ay + Ag)(eshy + ex03)%] Ay A3 = 0.
The indicated solution contains 10 independent parameters:

€ 0
Ay, As, — Aoy Az, Ty s, my wi, 9.
3
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