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Abstract : On the example of an elastic rectangular plate streamlined by a supersonic gas flow, we have investigated the
phenomenon of divergence and of panel flatter of the overrunning of the gas flow at a free edge under assumption of the
presence of concentrated inertial masses and moments at the free edge. We applied a new approach of finding of solution of
these problems, which was developed based on the algorithm for an analytical solution finding. This algorithm is easy to use for
theoretical studies for the wides circle of nonconservative problems of linear elastic stability. We have established the relation
between the characteristics of natural vibrations of the plate and velocity of the streamlining gas flow, which enables one to
draw some conclusions on the stability of disturbed motion of the plate depending on the parameters of the system plate-flow.
Its solution shows that either the divergence or the localized divergence and the flutter instability are possible. The regions of
the stability and instability in space of parameters of the problem are identified. We have investigated the dynamic behavior of
the disturbed motion of the panel near the boundaries of region of the stability. The safe and dangerous boundaries of region of
the stability are found. The transition through safe boundary of the region of the stability leads to the divergence or localized
divergence arising in the vicinity of free edge of the rectangular plate. The transition through dangerous boundary of the
region of the stability leads to the panel flutter. The deformations arising at the flutter are more dangerous to the skin of the
modern aircrafts and rockets resulting to the loss of the strength and appearance of the fatigue cracks.
Keywords : stability, elastic plate, divergence, localized divergence, supersonic panels flutter
Conference  Title  :  ICAMAME  2015  :  International  Conference  on  Aerospace,  Mechanical,  Automotive  and  Materials
Engineering
Conference Location : Venice, Italy
Conference Dates : August 13-14, 2015

World Academy of Science, Engineering and Technology
International Journal of Aerospace and Mechanical Engineering

Vol:9, No:08, 2015

O
pe

n 
Sc

ie
nc

e 
In

de
x,

 A
er

os
pa

ce
 a

nd
 M

ec
ha

ni
ca

l E
ng

in
ee

rin
g 

Vo
l:9

, N
o:

08
, 2

01
5 

pu
bl

ic
at

io
ns

.w
as

et
.o

rg
/a

bs
tr

ac
ts

/3
06

30
.p

df

ISNI:0000000091950263International Scholarly and Scientific Research & Innovation 9(08) 2015 1

https://publications.waset.org/abstracts/30630.pdf

