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T h e r e  i s  e x a m i n e d  t h e  p o s s i b i l i t y  of s t a t i o n a r y  mo t ion  of a qu i te  s t r e a m l i n e d  body t o g e t h e r  wi th  a shock  
f r o n t  in a gas  in which  the body i s  c o n t a i n e d  a s  a f l oa t  in w a t e r  (which i s  s u b s t a n t i a l l y  d i f f e r e n t  f r o m  the 
t h r u s t i n g  a c t i o n  of  a wave  on the o b s t a c l e  a r o u n d  wh ich  it f lows) .  

The  e m e r g e n c e  into th i s  mode  can  be d i s t i n c t  and i t  ha s  no g e n e r a l  d e s c r i p t i o n  (the s e c o n d a r y  j o l t  on the  
body  b e f o r e  the  a r r i v a l  of the w a v e ,  the p u l s e  f r o m  the wave  i t s e l f ,  e t c . ) .  

The  body m o t i o n  r e l a t i v e  to the i n i t i a l  gas  wi l l  be  s u p e r s o n i c ,  and ob l ique  c o m p r e s s i o n  and r a r e f a c t i o n  
w a v e s  s t a r t  f r o m  i t .  T h e i r  r o l e  can  be taken  into a c c o u n t  f o r  the  c a s e  of  a f loa t  shaped  l i ke  a wing wi th  a n a r -  
r o w  r h o m b u s  p r o f i l e .  The  m o t i o n  d i a g r a m  is  shown in F i g ,  1, w h e r e  the so l id  l i ne  de no t e s  the  m a i n  shock  
f r o n t ,  and the d a s h e s  a r e  the weak  c o m p r e s s i o n  and r a r e f a c t i o n  w a v e s  ( c h a r a c t e r i s t i c s )  f r o m  the p r o f i l e .  

The  m o t i o n  i s  s t a t i o n ~ r y  in a c o o r d i n a t e  s y s t e m  coup led  to the  f loa t ,  and the gas  f lows to the  left ,  a t  a 
s u p e r s o n i c  s p e e d  D > Co. 

A shock  e m e r g e s  f r o m  the wedge  v e r t e x  a t  the s p e e d  of  sound  c o r e l a t i v e  to the gas  in f ron t .  The t an -  
g e n t i a l  v e l o c i t y  is  c o n s e r v e d  on the wave ,  i . e . ,  

D c o s 6  = u cos (6 - -  a). 

The n o r m a l  v e l o c i t y  c h a n g e s  by the quan t i t y  

v~  = D s i n  ~ - -  u s i n  (~ - -  o:) = D sin 6[1 - -  tg(~ - -  ~)/tg~]. 

The p r e s s u r e  i n c r e a s e s  by 

Pl - - P 0  = 90D sin ~. vn -= 9OD~ sin26 [i - -  tg(~ - -  ~)/tg~ ]. 

Subs t i t u t i ng  D =Mc0(M is the Mach  n u m b e r  f o r  the  f u n d a m e n t a l  wave)  

poc~ = 7Po, sin 6 = i /M,  

we ob ta in  f o r  s m a l l  a a f t e r  m a n i p u l a t i o n  

F i g .  1 
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Let  us wr i t e  the p r e s s u r e  in o the r  domains .  We obtain 

P2 \ 

ana logous ly  to the method used to obtain Pl. The p r e s s u r e  behind the main wave, e x p r e s s e d  in t e r m s  of i ts  
ve loc i ty  (or  the Mach number)  has the fo rm p3=p0 (M 2 ( h + l )  - 1)/h,  where  h -- (T + 1)/(V - 1). 

A p r e s s u r e  P4, d i f fe ren t  f rom P3 by a quanti ty on the o r d e r  of P2-P0 = - - P 0 T M 2 ~ / ~ ,  because  of p e r -  
tu rba t ion  by weak oblique waves ,  i s  given by  

P4 ---- Po Ms (h § t) -- t kp VM~' 
h 0 MV-~__t ~' '  

where  k is  a number  of the o r d e r  of one (for weak waves  k = l ) .  The equi l ib r ium condit ion fo r  the rhombus in 
the motion d i r ec t ion  is  p l / ~  - P2(l - x ) ~ -  pex(~ = 0, f r om which x/l = (P l -  P2)/(P4- P~) o r  

2VM ~ 

yM ~ 
M ~ (h + t )  - i t - (~ - k) V M ~ ------~ ~ 

h 

Since o~<<1, then the t e r m s  w i t h ~ B  in 1;he denomina tor  can be d i s c a r d e d ,  a f t e r  which we obtain as a r e s u l t  
of s impl i f i ca t ion  

By d imin ish ing  a i t  is  a lways  poss ib le  to make x/l < 1, which wil l  indeed denote the poss ib i l i t y  of s t a -  
t ionary  motion. Upon random loading of the rhombus in a wave g r e a t e r  than at  x (including even a somewhat  
d e e p e r  middle)  i t  wi l l  push out backward ,  while under  random float ing it wil l  be submerged  downward. 

The wing can be r e l e a s e d  f rom side loading by f i t t ing it into a r ing  around the hor izon ta l  ax i s .  Let  us 
note that  the quest ion of the bu i ld-up  of random v ibra t ions ,  i . e . ,  v ib ra t iona l  ins tab i l i ty ,  s t i l l  r e m a i n s  unex- 

p la ined.  

The s t a t iona ry  motion condit ions a r e  sa t i s f i ed  c o m p a r a t i v e l y  eas i ly ;  for  ins tance ,  fo r  waves  in a i r  with 
an exces s  p r e s s u r e  of 1 a tm (p3=2 atm,  M2=13/7) and x / l  =5.6 a i s  obtained,  i . e . ,  a rhombus  with a < 

1/5.6 ~ 10 ~ i s  su i tab le .  

Let  us note that  the s t a r t  of the r ing wil l  be e a s i e r ,  the s m a l l e r  i t s  dens i ty ,  and i t s  Weight is not e s s e n -  

t i a l  for  s t a t i ona ry  motion.  
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