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1. I t  was  shown in [11 that  a s t r e s s  l a y e r  subjected to c o m p r e s s i v e  s t r e s s e s  is  f o rmed  along the weld 
l ine  behind the point of contac t  dur ing the  co l l i s ion  of p la t e s  in the  explos ive  welding mode.  A hypothes is  was 
advanced  that  the p r e s e n c e  of  the  s t r e s s  l a y e r  is the r e a s o n  for  wave fo rmat ion ,  which o c c u r s  in some co l -  
l i s ion  modes .  I t  was  e s t ab l i shed  in e x p e r i m e n t s  on explos ive  welding that  the wave fo rma t ion  o c c u r s  at  some  
t i m e  a f t e r w a r d s  and not a t  the  t i m e  of col l is ion;  i .e . ,  an  initial pe r tu rba t ion  is  n e c e s s a r y  fo r  the beginning of  
t h e  wave f o r m a t i o n  p r o c e s s  [2]. Such a pe r tu rba t ion  might  yie ld  a r a r e f ac t i on  wave a r r i v i n g  f rom the f r ee  
su r f ace  of the p la te  being th rus t .  

The  quest ion of the  poss ib i l i ty  of a w a v e - f o r m e d  b r e a k  in the s t r e s s  l a y e r  S ={x, y I -  ~ < x < + ~, - h  -< 
y-<h} under  the  condit ion that  th i s  l a y e r  is c o m p r e s s e d  by s t r e s s e s  c l o s e  to the  yield point of the m a t e r i a l  but 
not e ~ e e d i n g  it, is inves t iga ted  in th i s  p a p e r .  The  c a s e  when the  l a y e r  is in the p las t ic  s ta te  was studied in 
[1]. Le t  the  s t r e s s  l a y e r  be  bent  wavi ly under  the effect  of  a smal l  pe r tu rba t ion .  Since a l a y e r  c o m p r e s s e d  
by s t r e s s e s  c l o s e  to the  m a t e r i a l  y ie ld  point i s  cons idered ,  then it is  na tura l  to a s s u m e  that  p las t ic  hinges a r e  
f o r m e d  at  the  v e r t i c e s  of the bending.  Hencefor th ,  t he  whole s t r e s s  l a y e r  is  cons ide red  as  a " p i n - j o i n t  sy s t em ~ 
connec ted  by h inges .  We shall a s s u m e  that  the r o d s  a r e  absolute ly  e las t ic  and that  the whole " p i n - j o i n t  s y s -  
t e m  s can  l e ave  the  s t a te  of  r e c t i l i n e a r  e q u i l ~ r i u m  under  the effect  of a smal l  pe r tu rba t ion .  The  c o m p r e s s i v e  
s t r e s s e s  [11 

w h e r e  

o'~, - I,. (!,. > o), 

1"-=: , .~..,,; (1.1) 
�9 \ ~,, -- /q,  } 

ac t  In the  l a y e r  S, where  c 0, b 0 a r e  the longitudinal and t r a n s v e r s e  speeds  of  sound in the ma te r i a l ,  O0 is  the 
densi ty  of the  m a t e r i a l ,  U is  the veloci ty  of  the contac t  point, T is  the col l i s ion  an~le, H is the height of  the 
plate ,  Ts is  the c h a r a c t e r i s t i c  r e l axa t ion  t ime  of the tangent ia l  s t r e s s e s  in the plas t ic  deformat ion  zone located 
in the neighborhood of the  contac t  point.  

A ve r t i ca l ly  d i rec ted  fo r ce  f=  2khsin/3, where /~  is the angle being formed between the rods,  will ac t  
at  the v e r t i c e s  of  the b r e a k  because  the  p i n - j o i n t  s y s t e m  l eaves  the r e c t i l i n e a r  equi l ibr ium s ta te .  The founda- 
t ions  of the coll iding p l a t e s  will h inder  the  b r e a k  of the p i n - j o i n t  sy s t em.  The hei~ht of  the s t r e s s  l aye r  [1] 
is smal l  c o m p a r e d  to the  height of the pla te ,  and we shall  hence cons ide r  the p i n - j o i n t  sys tem to be fas tened 
to the half  p lanes  P1 ={ x, y I -  oo < x <  o% -oo <__y < - h } ,  P2={ x, y [_oo < x <  o% h < y < oo}. The s t r e s s  l aye r  
(the " p i n - j o i n t  s y s t e m  w) l e aves  the  r e c t i l i n e a r  equi l ibr ium s ta te  under  the effect  of a smal l  pe r tu rba t ion  if 
the  r e a c t i v e  f o r c e  2P, o c c u r r i n g  becaus e  of bending of the  foundation of the two half  p lanes ,  is l e s s  than 
the f o r c e  f which o c c u r s  a t  the  v e r t i c e s  of the b r eak  in the Wpin-joint s y s t e m  n (Fig. 1). 

2. Le t  the  s t r e s s  s t a te  in the  (x, y) p lane  be desc r ibed  by a s y s t e m  of equations of  nonl inear  e las t ic i ty  
t heo ry  (these equations a r e  one of the f o r m s  of wri t ing the equat ions in [3]) 

p d u / d t  - -  OchrrOx - -  Oo~,. 'Oy = O, 

p d ~ " d t  ~ O a l 2 ! O x  - -  Oo.,. . fOy = O, 

.-Z--d'/----c~ q~--~'x - s lntpe~ T2". -- sin"- q~ oy = 0 ,  (2.1) 

din/.', sin, qo Og �9 (Oy 0~') o 02 
dt  ~ + sin q~ cos ~o ~ O= --  cos- ~ ~ = O, 

d l n k ~  = O, 
d t  
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aV 2(k~ k2 ~) ~ ,.2~fa~ ~ ) _  - ~ - + ( k ~ - ~ . ~  

d 0 -- 0 - - 0  
d'-7 ~ o-7 + u . ~  + v-~-,~ 

where  (rll, a22 , a12 a r e  s t r e s s  t en so r  components;  if, V, veloci ty  vec tor  components  of the  displacement  of 
points of the medium; kl, k2, k3, tension (compression) coefficients of points of the medium; 9, angle of rotation 
of the  coordinate  sys tem re l a t ive  to the  principal  axes; and p,  densi ty of the medium.  

We s h a l l  g ive  t he  e q u a t i o n  of  s t a t e  of  t h e  m e d i u m  in t h e  fo l lowing  f o r m :  

E (k~, k2, I%) = K o (8 ~ - -  t)2/(2n 2) + 2b~8"D,~ (2.2) 

w h e r e  co, b 0 a r e  t h e  l o n g i t u d i n a l  and  t r a n s v e r s e  s p e e d s  of  sound in t h e  m e d i u m ,  K 0 =c~ - (4/3)b~,  and  n and m 
a r e  c o n s t a n t s  of  t h e  equa t ion  of  s t a t e ;  

6 ---- t / (ktk~k3);  D ( d~ ' 2 , 2 = ~- d2 -7 d3)/2~ 

d,  = = , ,  2 ,  3 ) .  

T h e  s t r e s s  t e n s o r  c o m p o n e n t s  f i l l ,  0"22, 0"12 a r e  d e t e r m i n e d  in t e r m s  o f  t h e  s t r e s s e s  0"t, 0"2, and  t h e  a n g l e  
9 by  m e a n s  o f  t h e  f o r m u l a s  

~n = ~ cos ~r -]- az sin ~ ,  ~ .  = ~ sin 2~0 .4- ~ cos ~r 

~,2 = ((h - -  z~) sin r cos % 

T h e  p r i n c i p a l  s t r e s s e s  a r e  re la ted  to the equation of state by lViurnauhan's fo rmulas  [3] 

(r~ = pkiE~, E l  = OE/Ok~ (i = t ,  2,3)~ (2.3) 

which ,  f o r  t h e  s p e c i f i c  equation of s ta te  (2.2), take the fo rm 

o~ = - -  ponoU ~6 l) /n - -  2poborn6"~+~D -}- 2Pob026m+~d~ (i = t,  2, 3)~ 

w h e r e  p 0 i s  t h e  d e n s i t y  o f  t he  m a t e r i a l  u n d e r  n o r m a l  c o n d i t i o n s .  

A t  t h e  i n i t i a l  i n s t an t  t h e  s t r e s s  s t a t e  i s  g iven  in t h e  (x, y) p l a n e  in t he  f o r m  

~ = ~ 0  = - - k ,  ~ 2 = 0 ,  ~o 70 0, ~0 = = 22 = 0 in layer S, (2.4) 

a - -  uO = ~o _ (2.5) cr~ = o33 = o22 = (~2 O, - - -  0 in the half plane~ P~, P~. 

T h e  t e n s i o n  ( c o m p r e s s i o n )  c o e f f i c i e n t s  o f  t h e  m e d i u m  k l ,  k2, k~ c a n  be  r e p r o d u c e d  b y m e a n s  o f t h e  s t r e s s -  
e s  g iven .  S ince  0"[2= 0, t h e n  9 0 = 0 .  I t  f o l l o w s  f r o m  (2.5) t ha t  k ~ = k ~ = k ] =  1 in t h e  ha l f  p l a n e s  P l  and. P2. 

L e t  t h e  i n i t i a l  s t r e s s  s t a t e  o f  t h e  (x, y) p l a n e  b e  s u b j e c t e d  to  a s m a l l  p e v t u r b a t i o n o  We s h a l l  s e e k  t h e  
s o l u t i o n  f o r  t h e  p e r t u r b e d  s t a t e  of  s y s t e m  (2ol) in t he  f o r m  

/~ = ~ + ~ ix, v), ~ = ~o + ~ ix, y), k~ = ~0, 

___ ~o -t- e@ (x., y), u ----- u ~ -}- eu ~ (x, y), v ---- v ~ ~- e-~ (x, y), (2.6) 

w h e r e  a <<1. 

S u b s t i t u t i n g  (2.6) into t he  l a s t  f o u r  equa t i ons  in (2.1), and  k e e p i n g  on ly  f i r s t  o r d e r  t e r m s  in e in  t h e  
r e l a t i o n s h i p s  o b t a i n e d ,  we o b t a i n  e x p r e s s i o n s  f o r  t he  f u n c t i o n s  a ,  fi, 91: 

t 

Fig. 1 
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O. av ( 2 . 7 )  0 ~ k0 a~ ~ =  k~ k~2 
Ct = k i  " ~ ,  ~ = 2 "~y, k~ 2 k 0"-'-''-'~ 8y ~" "Z-02~1.02 a~' 

where  u, v axe  components  of  d i sp lacements  of  points  o f  the  medium f ro m  the  initial to the pe r tu rbed  state .  

Le t  us  use  the  re la t ionships  (2.7), MurnaghanWs fo rmulas  (2.3), r ep resen ta t ion  (2.6), and let  us  conver t  
the f i r s t  two equations of the sy s t em (2.1) to the  f o r m  

L02 /'0 $PO LOgO 

(2.8) 
- - k t E 2  O~u . kOeEo O~v k ~ + 2 Oko2O _ ko ~ o + = = O, 

where  Eij = 8~E/8ki0k j (i, ] = 1, 2) and the  supe r sc r ip t  zero  indicates  tha t  the quantit ies r e f e r  to the initial 
s ta te ,  

Le t  us  use  the equation of  s tate  (2.2) and le t  us  evaluate the  coeff ic ients  of  sys tem (2.8): 

k~Ei i  : - -  { - -  g o ~  ~ (5 ~ - -  l ) / n  - -  2b~mSn~D + 2b2oSmd,} 

+ {Ko (252n -- 6") + 2b~ra~fi~r'D - -  4mb25'nd~ + 4b~/3}, 
klk2 (EI~ '  ~ 2 J ~ l - - k l ' ' ~  = , 

- -  .,-I (ju I 0  2 2 ~ (2.9) ~i - -  k2 

k ,E  , - -  k~E~ 2626 ra (In k~ -- ]n k~) 
.2 2 ' ' 

- o rn k2E22 = - -  { - -  g o 6  n (6 n - -  l ) / n  - -  2b~rn~'nD + 2 b ~ d ~ }  [K 0 (~52~ -- 5") + 2b~m~SmD - -  4b2m~'nd~ + 4b65 /3]. 

Taking into account  that  E~ 0 for  the l aye r  S, we wri te  (2.8) in the fo rm 
kOE n �9 o o 

k i w i  = 0, , o 2 v o  ~'~ , 0 o E O 2 + k O 2 .  /r ~li-~-Z~ ~- k ik2  "'2~i__kO2J ~xOy 0~' k~ ,.02 ~ z.O20~ 2 
i -  2 " i  - - ' ~2  

(2.10) 0 O / l-O~ 0 x 
~02 k i E t  0 ~ 0 0 I '~2~t I O~u + L 0 2 ~  02~ 

v02 ~ o - - - - ~ O x ~  @ klk2 E~ @ ~ 1  ~ ~ 2  z~22-~y2 = 0. 
"1 - - ' ~  '~i - - " 2  / 

The  coeff ic ients  of sys tem (2.10) a r e  de te rmined  f ro m  (2.9) by substi tuting k~, k ~ k ~ which a re  defined 
by (2.4). Since 0_ 0_ o_ 1~ - k s - k ~ - I  in the  half  planes P1 and P2, sys tem (2.8) consequently has  the following fo rm in 

th i s  case:  
2 (i -- o) 02u t O~v O'-u 

---- 2-~ ~ + i -- 2o OxSy + ~ = 0, (2.11) 
O~v t O~u 2 (1 - -  ~) ~v  
Ox 2 "}- t -- 20 OxOy -{ -1---~5 ~ O, 

where  a is  P o i s s o n ' s  r a t io  of  the  half  plane mater ia l :  

o = ( 3 K . "  2b0~)/(2 (3K. + b0~)). 

In th is  c a s e  the  s t r e s s e s  will be  de te rmined  in the d isp lacements  by the  equal i t ies  

E [ 0u ov] 
o u  --'('1 + a) (: - 2o) (1 - -  o) ~ + o ~ ,  

E [ ~u .0v~ 
o2~ = (i  + ~) !i  - -  2~) o ~ + ( i  - -  o) ~ j ,  

where E is Young's modulus of the half plane material. 

E = 9poKob~/(3go + b~)~ 

3. We shall  seek  a solution of  the fo rm  

u(x,  y) = iU(y)ei~% v(x,  y) = V(y)e ~ x  (3.1) 

f o r  sys tem (2.10) descr ib ing  the  s t r e s s  s ta te  in the  l ay e r  S and the sys tem (2.11) descr ib ing  the per tu rbed  s ta te  

in the  half  p lanes  P1 and Ps.  
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Substi tuting (3.1) into (2.11) yie lds  a s y s t e m  of  o rd ina ry  different ial  equations 
d2U ~o dV o) ~ ~ U (y) = O, 
Oy ~ t - -  2~ dy  (3.2) 
2 ( t  - -  c0 dSV o~ OU o ) s V  ( y )  = 0 ;  

1 - -  2c; Oy s t - -  20 Oy 

Let  u s  de t e rmine  the r eac t i on  of the elast ic  half  p lanes  Pt and P2 to a given bending of t he i r  boundar ies .  
Let  the following boundary condit ions be sat isf ied:  ~12(x, - h )  =0, v(x, - h )  =B0el wx, al2(x, h) = 0, v(x, h) = A o e i ~ .  
The boundary condit ions for  s y s t e m  (3.2) have  the f o r m  

(--h)  = Bo, [d~ + ~ = 0; (3.3) V 

[dU + ] (3.4) V(h)=Ao, i~ ~oV~=~=O. 

The solution of s y s t e m  (3.2) in the half  p lane Pl ,  which d e c r e a s e s  at infinity and t akes  on the given boundary 
condit ions (3.3) for  y = - h ,  is  given by the f o r m u l a s  

Boee(Y~ -h) 
U (y) -- ~ - ~ - - ~  [(2a - -  1) --  ~ (y+h)], V i v ) =  B~ 2 ( i - j ~  (i--~)--o~ (y§ 

Cor responding ly ,  the  solution of s y s t e m  (3.2) in the  half  p lane P2, which d e c r e a s e s  at  infinity and takes  on the 
given boundary condit ions (3.4) for  y = h, is given by the fo rmulas  

A e e~ Ao e e ( h - y )  
U(U)=- - '2 ( I_o  a) [ 2 a - - i + ( o ( y - - h ) ] ,  V(U)= 2 ( t _  ~T [2 - 2~ +(o (y--h)|. 

Then a2~ , the  s t r e s s  t e n s o r  component  on the  half  plane boundar ies  y = - h ,  y = h, is r e p r o d u c e d b y m e a n s  of the 
d i sp lacements  obtained: 

~ ( x ,  - -  h) ~'~ ~ ~ "  2 ( i - : ~ ) " o e  , ( 3 . 5 )  

~ (x ,  h) = E(o ( 3 . 6 )  2 (t  - -  ~ )  A 0 e ~ "  

Now we seek  a solution taking the given values  (3.5) and (3.6) on the boundar ies  y = - h  and y =h and 
(Yl2(X~ --h) = 0, (rl2(x , h) = 0 and having the f o r m  (3.1) for  the s y s t e m  of equations (2.10) in the l a y e r  S. Let  us  
in t roduce the  notation 

k0E0 \ 0 0 
0 o o ~ 2 I . k02  k i E i  . 

c~ ~ c:  ~ k i k  2 E l 2  T ~ 0 ~ - - - ~ . 0 2 ) ,  ca  
"1  - -  '~2 / ~ 1 '~tb02 --"2b02~ 

0 0 

C4 ~ - -  r : l  J:-lt~ C~ ~ - -  /~2 ~ 2 2 ;  C6 Z,02 b02" 
'~i - -  '~2 

Substituting (3.1) into s y s t e m  (2.10), we obtain a s y s t e m  of  o rd ina ry  different ia l  equations 
d2U dV  , 

dzV , dU ~ 2 
c~ ~ v c:(o ~ ~ c3co V = O. 

We wri te  the solution of s y s t e m  (3.7) in the f o r m  

U(y) = mz[a cos v~y --  b sin v~y]e~u ~- ms{b cos vcoy ~- 

: a sia vcoy]e~y + ms[--a  cos vcog - -  b sin vo)y]e-u~y @ m4[--b cos vcog -~ a sin vroy]e-~u, 

V(g) = m x  cos v(oye~u + m2 sin veoye~ ~y @ m~ cos v(oge-a~u --  rn a sin vo)ye -~v ,  

where  

~ = ~ / "  (c3c 6 + c4c5 - -  clc2)/(4c~ce) + VcscJ(csce)/2; 

v = V (csc e + c,c5 - clcs)/(4c6c8) + V csc41(c6c8)/2; 

($ = __CStt /Cl - -  C3~.t/(Cl(tt 9 _L..~:2)); b = - -C5~ /C  1 - ~  C1V/(Cl(l~ 9" ~ V2)); 

ml,  m2~ m3, m 4 a r e  arbitrary constants ;  

Bo = V(--h) = rn I cos ve)he-~ tc~ - -  m2 sin vo)he-~ ~h -~ rn s cos vo)he~ ~h + m~ sin vcohe~h; 

Ao = V(h) = ra, cos vo)he~ *h ~ mz sin vo)he~ ~h --~ ma cOS vo)he-~t~h - -  m~ sin va)he-~h .  

(3.7) 
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The condit ions on the  boundary of the  l a y e r  S yie ld  the  following a lgebra ic  s y s t e m  of equations in the 

con~mnts  ml ,  m~, m~, m4: 

w h e r e  
A~I = [ ( - - a ~  -~ R) cos v~h  -~ a~2 sin which*h;  

A12 = [--al~ cos v e h  -~ (--%1 -}" R) sin vo~h]e~eh; 
A~s --  [(a n -]-R) cos v o ~  ~ %~ sin v ~ h ] e - ~ h ;  

AI~ -~ | a~  cos v~h  - -  (an ~ R) sin v ~ h ] e - ~ h ;  

"B n -~ (b~l cos v~h  - -  b~ Sin vo~h)e~h; Bl~ = (btz cos vvh  

-b bu sin v~h)e~wa; B13 ~ (bu cos v e h  ~- bls sin vo~h)e-~| 

B14 ~--- (blz cos v~h  - -  bn sin vcoh)e-~ea; 

0 0 . ~ ~ O / ~ 0 ~ 0  . b I ~ p k :Els  , bs - -  ~ ' ~ 2 ~ ,  

b n = (~ta - -  by) ~ + ~.o2 ~.o~; 

k~ E 
bl~ ~ ~ ( t t b  ~ av); R = 2(i 

A l i nea r  homogeneous  s y s t e m  of  a lgebra ic  equations has  a solution d i f ferea t  f r o m  zero if  the  de te rminan t  

of  th i s  s y s t e m  equals  zero;  i.e.,. 
[ - -2b~R cos 2vo)h - -  2(bua~ + %~b~) sin 2vo)h - -  b ~ R ( e - ~  ~ 

--~ e ~  (~) -~ (a,~b~ - -  a,~b,~)(e - ~ v a  - -  e ~tta~h) l [ - -2b~R COS 2v O)k --2 

• (b~a~t -~ a~bi~) sin 2vo)h~-~ b~R(e - ~ a  ~, e ~ttc~h) - -  (a~b~ - -  a l i b i s ) (  e - 2 t ~ v h  - -  e~tt(~ l -~  O. (3.8) 

We seak  the  roo t s  of  (3.8) numer i ca l l y .  The  r o o t s  of  (3.8) will be  complex,  of  the f o r m  w=O +ir  for  
t hose  va lues  of  the  c o m p r e s s i v e  s t r e s s e s  in the  l a y e r  S which a r e  given by (1.1). If  w = 0 + i~ is  a root ,  then 
~ =  0 - i ~  is  also a root  of  (3.8). Le t  u s  t ake  the  roo t  which h a s  the l e s s e r  pos i t ive  imaginary  pa r t .  This  roo t  
will y ie ld  the  solution which d e c r e a s e s  l e a s t  a s  x - ~  (x > 0). F o r  ins tance,  fo r  i ron under  the c o m p r e s s i o n s  
q~l =-- 19 kba r ,  0 = 2.89, ~ = 0.826. The  length X d e c r e a s i n g  l e a s t  fo r  x -~  ~ of  the  wave by which the l aye r  is  
ben~ is  hence  de te rmined  by the fo rmula  X = 2~ /0 .  L e t  us  cons ider  p las t ic  hinges  to be  fo rmed  at the  v e r t i c e s  
o~ the  half  p lanes  because  of such a bending of the  l a y e r  S. The l a y e r  will hencefor th  be cons idered  as  a ~p in -  
joint s y s t e m .  ~ T h e  length l of  the  ~rods ~ equals half  the  wavelength; i .e. ,  l = ~ / 0 .  
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4. Le t  us  ca lcula te  the r e ac t i ve  fo r ce  of  the half  plane Pl  to the b reak  in its boundary (Fig. 1). The 
equi l ibr ium s t r e s s  s ta te  in the half  plane is desc r ibed  by sys tem (2.11), We give the ver t ica l  d isplacement  
of  the boundary o f  the  half  plane Pi  a s  follows: 

- h )  = - t ) O x ] ,  

h = i  

where  C is the ampli tude of the bending. 

Le t  us  seek  the  solution of  (2.11) sat isfying condition (4.1) and ~12(x, - h )  = 0 in the fo rm 

~=i t (y) sin [(2k t) Ox]~, u ( x ,  y) = = (2k-- t) "-U~k-I 

oo 

v (x,  y) = (2k-- t)~ Vk-x (y) cos [ (2k  - -  t) Ozl. 

Then a solution of the  fo rm (4.2) in which 

[ ] U*a-1 (Y) = -- r~a-1 (2k-- 1) 0 d2k-1 ~- d:h-1 (Y + h) e(2~--t)0('4§ 

(4.1) 

(4.2) 

where  

V,k-1 (y)-~ [ro.k-1 ~' dok-~. (.y'§ h)l e (2k-l)~ 

4c 4c (2k -- i) 0 

will be the des i red  solution. The r eac t i ve  fo r ce  P of the half  plane P1 to a b r eak  in the  boundary, which is 
lumped at  the ve r t ex  of the break  and has a ver t i ca l  d i rec t ion (see Fig.  1), is de te rmined  in the fo rm 

zi2 4c E ~ ' f - I )  L+I ~c E 
P = i" (Y22 (X,--h)dx - - u 2  ( i_a2) ~.~(2~_i) 2 -- n2 (1_~2) G, (4.3) 

- - 'U2 

where  the Cata lan  constant  is G = 0.915965594 . . . .  

The  reac t ion  of  the two half planes to bending of the foundations is 21 ).  It is natural  to a s sume  that t he re  
a r e  plast ic deformat ion zones located in the half  planes in the neighborhoods of  the b r eak  in the i r  boundar ies .  
In this  connection,  the quantity E / ( 1 - - a  2) in (4.3) is rep laced  by ~ / ( 1 - ~  2) =E0, the cha rac t e r i s t i c  raodulus in 
the plastic deformat ion zone. F o r  i ron p0 = 7.84 g / c m  3, b0=2.8 k m / s e c ,  c0=5.7  k m / s e c ,  n=0.63,  m=2 .7 ,  
a s = 20 kbar,  andthe quantity 0 for  compre s s io n s  k c lose  to a s l i e s  within the l imi ts  1.43 -< Oh - 1.45. The 
height of the l a ye r  h is taken f rom [1]. F o r  the l a y e r  to be broken,  it is n e c e s s a r y  that  the fo rce  be g r ea t e r  
than 2I); i .e. ,  

"~ 2 2EoG 3;.. [c~--b 0 t 1 
U > 0h 4poll i ~ /  sin (~,/2) * (4.4) "c0  - -  "~0 J 

Let  us  use  (4.4) and le t  us  cons t ruc t  a c u r v e  separat ing the  domain of those values of  U and 7 at which 
a b reak  in the l aye r  is possible  in the (U, 7) plane.  The points U and 7 which l i e  above the c u r v e s  shown in 
F ig .  2 c o r r e s p o n d  to values  of the ve loc i t ies  of the contact  point and the  col l i s ion angles for  which a b reak  in 
the  l a ye r  is  poss ib le .  Curves  a r e  cons t ruc ted  for  i ron for  different  va lues  of E l = E ( 1 - ~ 2 ) / ~ { 1 - a  ::) (vs=X 
# seo).  

The  author is grateful  to S. K. Godtmov and E.  I.  Romenski i  fo r  d iscuss ions .  
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