On a stability problem Lis

The coordinates of the points of the curve y = y(x) were measured with
the aid of two graduated rods. The leveling of the rod (Ox was carriled out
with the aid of an underwater swimming mask on the glass of which a small
quantity of water was poured, making the mask into a level gage.

The author would like to thank L.S. Magaziner and V.M. Ryzhik, who assis-

ted in carrying out the measurements and G.I. Jevleva, who performed the
computations.
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In connectilon with the frequently passed, at the present time, scientific
discussions on the subject of stability of elastic systems with follower
forces we have programed and solved the following problem.

A thin elastic bar 1s executing a uniformly accelerated motion under the
action of a follower force, applled at one of 1ts ends.

The differential equation of the elastic line of a homogeneous bar will be
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Assuming y = Xeim and passing to a nondimenslonel form we obtain

MV 4B =D —en=0

Here
2 4
The boundary condltions are
=0 n"=0, for L =0; =0 n"=0 for =1
We seek a solution in the form of a seriles
N=de+ 4L+ A8+ 4,3+ ...
According to the conditilons at the ends
Ay = A3 =0, ZAn(n—1) (n—2)=0, Sd,n{(n—1) =0 (1)

we have for the determination of the terms of the serles the recurrence
formula
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The constants 4, and 4, remain undetermined. They enter linearly in
Expressions (1), which can 5e rewrlitten in the following form:

Kody + K14, = 0, Lydg -+ L4, = 0
The condition of exlstence of nonzero solutions is

KO'LI — KILO = 0

The algorithm of the solution was done on the BE3UM (BEPSM) computer
for 60 terms of the series. For all the values of the parameter B8 the
magnitude of the last term of the serles turns out to be smaller than the
zero of the computer, l.e. 4,, <107 for 4,=1, A,=1 . The results
obtalned are shown in the Fig?ﬁ. The criticai state 1s reached for the

value
_109.69E[1
Pe ="

A further increase of the load leads to an oscillatory form of motion
with increasing amplitude.

X
80
7\\ w
P S
\
PP 60 \\
VRN
Y P \\‘
! ug PT\\P——_—
"\"\17\‘ ; P/ \P !,\
/ el
/ \§\ AL 2
Q o
70 k =230,
g0 ~_ LAY
P |
/4N / P
|77 1369
l I ¢ \ P |
-120 -80 -4 0 P P 80  PU/EJF
Fig. 1
In the figure are shown the osclllatory shapes of the bar for different
values of the force P . An approximate solution, obtained previously by
Gopak, gave . 90 EI
.= 2
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