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the initial condition for which can be written in the form f§ (0) = 0. Solving this
equation, we obtain the following expression for the function f, (t):

I )= (—t.:‘) = [1 —exp (“ %)]

and from this it follows that

¢ T3
1j 13 - L S [__ - ’ls] ~p,-s A
s mloc(,, z) = F(Z/”)O exp 7 (Ep)'®| e p” *dp (A6)

The result (A6)-obtained together with the first boundary condition of (A3),. enables us
to determine the diffusive flux on the surface of the sphere which is equal, with acc -
ordance with the second boundary condition of (2), to & limz—~to0 ¢ (€, 2), and this
leads to formula (5).

The author thanks Iu, P. Gupalo and Iu. S. Riazantsev for unceasing interest and
valuable discussions.
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DIFFRACTION OF A SPHERICAL ELASTIC WAVE BY A WEDGE
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A three-dimensional nonstationary problem of spherical elastic wave diff -
raction by a smooth solid wedge with arbitrary apex angle is considered. An
exact solution in the form of a sum of two terms, the known acoustic sol-
ution and an additional part describing the influence of elasticity, and caused
by the appearance of additional longitudinal and transverse diffraction waves,
is obtained by the method of integral transforms with extraction of the sing -
ularities in the neighborhood of an edge. This latter term essentially distin-
guishes the elastic from the acoustic solution. The particular case of an
incident wave with a jump in the stresses at the front is investigated in detail.
The corresponding acoustic problem has been examined in [1-4] , where
the solution in elementary functions was first obtained in [2]. Only the sol-
ution for the plane wave diffraction problem [5] is known for a wedge in the
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elastic case. Solutions found earlier for plane diffraction problems by a
smooth wedge {6] and a smooth half-plane [7], which agree with the solution
of the corresponding acoustic problems, are not true because of neglecting the
condition at the edge, which indeed resulted in nonintegrable stresses in the
neighborhood of the edge.

1, Let us consider an elastic medium with the propagation velocities @ and &

for longitudinal and transverse waves filling a domain » >0, 0 << 0 <<=m /[,
—o00 <z << oo and bounding the wedge (1t /! <C 8§ < 2n) on whose side walls

8 =0, 8 =n /1l are given the conditions: vy = 0, Opr = Op; == 0, where

r, 0, 2 are cylindrical coordinates (the z -axis coincides with edge of the wedge ),

ve is the displacement vector component and Oer, 08z are stress tensor components.
At the instant T = —r, (v = at, ¢ isthe time, 7o >> 0) , a source of a spherical
elastic longitudinal wave with the potential [8]

Go=Ff(t+ro—R)/R, R=1[22+r2+r—2rrpcos (8—0yI" (1.1)

whose front reaches the wedge surface at the instant Ty (—70 << T, <C 0) starts toact
at the point (ro, 8,, 0) , where f (%) is an arbitrary function satisfying the conditions
of applying the Laplace transform and [ (t) = 0 at 1 <C 0. The wedge introduces
the perturbation U = {ur, o, U}, described by a longitudinal @ and two scalar
transverse - Y1, P2 potentials by means of the formulas [8]

_Bg | APy | Oy _ 09 o 0P, 1.2)
=t T aa W= 105~ ro00s (
do_ P 0 (; )

* = 9z r®0:  ror \ or

into the field of incident wave displacement.
As can be confirmed, the boundary conditions on the wedge will hence be satis-
fied if compliance with the conditions d¢@/ 98 = — 3¢,/ 38, P, = 0 and
oy /90 = 0 at @ = 0, m/ [ isrequired. Consequently, taking into account
that perturbations do not occur prior to the instant 7 = 1, ., we obtain the following
three systems of equations, boundary and injtial conditions to determine ¥, Y1 and Pg:

Ag = ¢ [0t> (A= 0%/0r2 1719 /dr +1r7%°% [ 00% + 62/ 02%) (1.3)
89/ 00 = —8g,/ 980 for 0=0, n/l, o=0 at T<T,
Ap; = y¥%*p; /ot (y=alb>1,7=1,2) (1.9)

Po=0, /00 =0 for 0=0, n/l, P;=0 at 71T,
These three systems are mutually connected by the following condition *) on the
wedge edge :
u=const + 0 @), ¢ >0 for r—0 (1.5)

which assures integrability of the stresses (as » —» 0) and uniqueness of the solution of
the problem formulated. It is agsumed that condition (1. 5) is satisfied uni formlyint, 6, 2.

*) See Kostrov, B. V., Some Dynamical Problems of Mathematical Elasticity Theory,
Kandidat Dissertation, Moscow State University, 1964,
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Moreover, in solving the problem we consider that 1/, <{ I <C 1 since the sotution
for /> 1 canbe obtained from the symmetric part (relative to the bisector plane
of the wedge) of the solution found for ¥/, < /<< 1.

2. Applying a two-sided Laplace transform in T and z. successively to (1.3)
and (1, 4), and then expanding the transforms of the required potentials §* (p, r, 8, s)
and P,* (p, r, 8, s) in a cosine series, and ¥,* (p, r, 6, s) in a sine series in the
segment {(, i/ l] . we obtain the following second-order ordinary differential equ-
ations to determine the coefficients of these expansions :

a2 da, n®

4 % = wPa, + fa () (2.1)
d?b,; . db,; n3l?

d;;] + == T sy bpj = *%bp; uv=12 2.2)

o0

n{l
¢*(p,7,0,5)= —2"— -+ Zan cosnl®, a,=2n"1 S @* cos nl6do
0

n=1
(r=0,1,2,...)
£ ﬂ{l
Po* (p, 128, 5) = an,sin nlf, by = 2n74 & Py* sin nl0d0
=] 0
(n=1,2,3,...))
oo nfl
To* (po1,0,5) = 2 + Y brocos nl,  bay = 20710 | % cos nide
n=j} i)
n=01,2,...
P* (p,7,0,5)=(2m)* | D(p,r,0,2) e>dz
P(p,r,8,2) = (2ni)? j Q(t,r,0,z)ePdr
Bi* (p,1,6,5) = 2y [ $i(p, 1,0, 2) ez
¥;(p,7,6,2) = (2niy? j $i{t,r, 8, 2)ePidy
8g,* dpo*
far) = :trz[ )n“5?)_ e=n/z_'5'g_ 9——-0]’ Rep>0

|Res|<<Rep, o= (p®— )%, x= (y2p*— sO)%

Po* (P, 7,8, 5) =F (p)err 5‘ e PRR™1dz — 2f (p) ePeK, (po)

—00

F@=F (@), p=0*+ r2— 2rr,cos (8 — 0,)]"
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Here Ka () is the Macdonald function of order @ of the argument s. (The in-
equality Re p >> 0 follows from the fact that integration with respect to T in the
two-sided Laplace transform occurs for T > —7, since the source does not act for

T<C —r, ). Slits to separate the branches of the functions ©' and % in the s plane
are made from the points § = ==p (from the points s = =+=Yyp) for %) to infinity
along the rays arg s == arg p and arg s = m -+ arg p, and the ® and %
branches are selected so that @ = p and % = yp for s = 0. Then itis seen
that“Re @ >> 0, Rex > 0 for | Res | << Re p. Solving (2. 1) and (2. 2) we obtain

@n = A, Ky (ro) + Byl (ro) + F, (9 (2.3)
Fo(r) = — Kny (r0) § 1 (30) f (2) 202 — Iy (r0) | Koy (20) fof2)ude

0 T
bpj = CpiKpn () + Dyjlny (M%) (=1, 2) (2.4)

Here /o () is a modified Bessel function of the first kind of order @. Using
asymptotic expressions for the cylinder functions

Ko (s) ~In/ 21>, Lo (s) ~ (2ms)e®, |s | —o0,
largs | <<m/2

we find that F, (r) -0 as r —oo.  Since the perturbations are propagated at a
finite velocity, we then assume that |§ | << CR™! |e™PR |, |¢; | << CR7| e PR
as R —»oo, where C isindependent of r, 0, z. We hence obtain that g, — 0,
bnj -0 as r —oo. We then find from (2. 3) and (2. 4 B,=D,;=0.
To determine the remaining coefficients 4, and C,; . let ususe condition (1.5)
by assuming that it is conserved even for the coefficients @,,* and Byn*  of the
cosine expansions of the transforms &.* and @,* and the coefficients {y,* of
the sine series expansion of the transform  Zo*
a,.,* = const + O (r*), @,,* = const + O (r*), is,* = const + O (r*)
n/l n/l
ir = 2wt § @,% cos nlodd, &5, = 2t { &,* cos niodd (2.5)
0 0
(n=0,1,2,...)
gy

gy = 2ln! S Ge*sinnl0dd (n=1,2,3,..))
0

¥ = 5 e**dz 5‘ uke Pdt  (k=r,0,2)
(8 > O, r— O)
Using the expression (1. 2) in the estimates (2. 5), we obtain a system of three equations
foreach n(n=20,1,2,...) as r >0
da, / dr 4+ rinlb,, + sdb,, ! dr = const + O (r*) (2.6)

sa, — #¥b,, = const + O (r*) (e>0)
—nrirta, — db,, [ dr — rlsb,nl = const + O (r*)
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from which the coefficients 4n and Cnj in(2.3) and (2.4) for '@n and bn; should
be found (for n = ( the $ystem of three equations degenerates into a system of two

equations for @o and by because by = 0). To determine A, and Cpj
we use the asymptotic expressions for the cylinder functions [, (s) and K (s) as s — 0
Io(9) = (s/22/T (1 + a) + O (s2) 2.7)

Ko(s)=—Ins+,0(1), K;s)=s*+0(sns)

I (— 2% 4 0%, 0 1
2Ka(s)=I‘(a)(Z/s)a—!—{Oisz:;(s/ F 406+ u;x<

It can be shown by using (2. 7) that the following asymptotic estimates for F, (r)
are satisfied as r—0;

Fo(r) =const + O (r), F,(r)=M?+ 0 () (2.8)

o

M=—[©/2)/TA+ D1\ K (z0) () zdz =
0

8F (p) [€™ / T (DIK; (row) (@ / 2)} cos 18,
Fo(r)=0(), nx>2

(in particular, we have Fp, () =0 as =1/, since" fy, (r) = 0) in this case).
Substituting (2. 3) and (2. 4) into (2. 6) and using the asymptotic estimates (2. 7)
and (2. 8), it can be noted that conditions (2. 6) will be satisfied for n = and
n>2 ifweset A,=C,;=0. Inthecase n =1 we obtain the
following system from (2. 6} :

Sr1 4 Tl 4+ 0 (1) = const + O (), Wrl + 0 () =
const + O ()
Sr”" —Tr 140 (1) = const + 0 ™) >0 (2.9)
—2"1T (1 + D) 4,07 — Cpnt + sCypx7!]

T = Ml ~ 270 (1 — Hl4,0" + Cyn! + su!Cyy)

W = 21T (DA, s0™! — x*! Cy,l
Wefind S=0,T=0,W =0 from(29), which yields the following
expressions for 4,, Cy; and. Ci,:
Ay = o 0y, Ch = V%70 (2:10)
16 lj(n)sm K, (rqw) sin Im cos 16, .
n o - (52 + y2r?) o
Consequently, by using (2. 10) we obtain for §*, @1*‘ and P,*

Cl‘l =

P = ﬁz—(i)— + 2 F . (r) cos nlf + ol cos 10K, (ro)Cy,  (211)

n=1

P,* = sW?p? sin 10K, (%)Cre,  Po* = cos 0K, (m)Cyy
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The sum of the terms with F, (n = 0, 1, 2, . . .) in the expression for ¢*
froin (2. 11) is the Laplace transform (in T and 2 ) for the perturbed solution of the
corresponding acoustic problem @;- This is quite simple to prove if it is noted that
the original of this sum firstly satisfies the system (1. 3), and secondly, it can be shown
that this original satisfies a condition assuring the uniqueness of the solution of the
acoustic problem (for sufficiently smooth functions /(1)) [9]

(@ + @)/ dt =01, rd(pe+ @)/ dr=0(), r—0

Thus, by adding the transform of the incident spherical wave, and applying the
inverse Laplace transforms in § and P, we obtain (Q==q,-@)

w “F S (2.12)
O =q,+ %)'2— S eP*dp S s 10!Cy, K, (ro) e ds.
Co—it0 bp—ioo
. Cot-ico by4-ico
Vo=V | Pt | SCuKi (e ds
co—vivo bo—ioo
" eokico boico
Yy = -((;gi—‘)z S eP*dp i CiaK (ru) et ds  (vg>[ by )
Co—ico bo-:ioc

By using the results in [3], the acoustic solution @ = ¢, -+ @, can here be
represented as

(2.13)

_ {49 22— g? _
(Pa"‘ 1+T/?'o Q(T—!—Tarse)
T
d [ f(v—2x) 222 — 22 /
| =liEmlele+ === o)
R—r,
where @ (T, 7, 8)_ in (2. 13) is the solution of the acoustic problem of diffraction
of a plane wave "1} [T + r cos (8 — 8,)] / 7o by the wedge under consideration,
which has the following form according to [9]:

Q@t,r,8) =n(@—1){c®—0)nlv+ rcos (6 — 0,)] +
(0 + Bgnlt + rcos (® + 8)*1)rgt + (v —
rnlre7l (arctg A, -+ arctg A)

. (1t —y*sinln L i

A = (4 + 1y cosln—2y' cos1(6 3-8 r [( r ) 1]

gx)=1, 2>0;, (=0, r<0
c®) =1, l6|<a; o) =0, n<|0|<n/!
o0 +2n/l) =0(0). (8+0)*=0+0,+ 2nm/!
Here the values of the arctangents are taken in the interval (0, 7), and the integer
m (m =0, —1) isselected so that the inequality —x / I << (8 +8,)* < n /!
will always be satisfied at the point of physical space under consideration.

As follows from (2. 12), the elastic terms supplementing the acoustic solution drop
out only for @, = n / (2/) (case of symmetry relative to the bisector plane of the
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wedge ) and for [ —1 (wave reflection from a plane wall ). By using (2. 12) it can
be shown that the displacements are bounded and the stresses are integrable in the
neighborhood of the wedge edge.

By using the change of variable ¢ = s/ p the expressions (2. 12) are repre -
sented as (if we set by = 0)

cosp (2.14)
=9+ omE S f (p)eretoipdp S&(p, 9)dg
Co~—ice

_ ?2 sin 18 ki brd 2D(rebt) d

Vi =~y S 7 (p)erts p pSC(p, 7)dg
Cy—io L

__ coslb - P(re+t)

V2 = omE R T (p)ertre dp&f:(p, 9)qdq
Cco—ioo L

E(pq)= K (pr VI— ) (1 — g2 > D™,
LP =K (or V¥ — &) (¥ — g% @™

_ 16 — (1 — g% 2 sinln cos 16,
Dy =D, (p, ) = — K T—¢
0= Pulp 0) = UK (o VT = ) e A —

The contour L isshown in Fig. 1, where a, = n / 2 — arg P and the slits
from the s plane go over into slits along
the real axis between the points = ¥ and

L
® -+ 1 to infinity in the ¢ plane (and
0 — =7 (1 — ) = lforg = 0).
oy It is sufficient to consider (9. 14) for
\< a 2> 0 since @ and P; are evenwhile

_,.}', _; f H 7 P, is an odd function of 2z (this isproved
YA J,,’ easily by using (2, 14) ). Then it can be
i shown for z2>0  that the contour L in
# the expression for (@ can be deformed into
the curve L,, and the contour L in the
Fig. 1 expressions for Py and YPp into the curve
L,. Pointson these curves satisfy the equations

Lot Tm gz — (r + ro)(f — g¥%) = 0
Ly Imlgz —r (¥ — @)% —ro (1 — ¢°)] = 0.

Both curves, whose shape in the ¢ plane is shown in Fig. 1, are symmetric re -
1ative to the real axis and have the same asymptotes forming the angles —- a, with
the real axis: tg a, = — (r + ro) / z upon removal from the origin, The points
of intersection ¢o and ¢, of j, and L, with the real axis are determined,
respectively, from the equations

2+ {r+rogg (1 — gt =0,
z2Hrg (P — )M+ Ty (1 — )M =0
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The function V, (g, z, r) == gz — (r + ro)(l — ¢%" isreal on the curve
Ly and takes its maximum value on 7, at the point o No (g9, 2, 7) =
— [22 + (T + ro)gll‘z- .

Similarly, the function Ny (g, 5, T) =gz —T (v — ¢t —ro (1 — gO),
is real on L, and takes its maximum value on L1 at the point 1t ¥y (g1, 2, 1) =
—R, (By= R, (z,71)). As z — (0 the values of §¢ and ¢, tend to
zero, and the curves [, and L, go over into the imaginary axis in the limit.
Consequently, (2.14) are represented for 2 > 0 as

® =g, -+ cos I8 S @, (1 —¢g)''* ™ dg S /(@)U (z, q)dz (2.15)
Lg —0

Xy

P; = y2sin 16 S O, (v2 — ¢*)'* 1 dg S (@ V(z, q)dx
Ly —0

Yo = cosl8 § @y (2 — ¢2)''*" gdg\ j(2)V (2, 9)da
Ly 0

(@o— 2P+ 2(xg—2) (r +ro)V T— 72
X = 1
Uz q)= Prat + e nlr
V(z,¢)= Pry, |1+ (Ta—2P 42 (z; —2) (VR — 2+ V1 —¢?)
2rre V(R — (1= ¢2)

To=T+r+qz—(r+r) VT —¢

Ty =141+ qz—rl/vz—q"—rolfi —q?
Hete Pra, (£} is the Legendre function of the first kind and the derivative /' (x)
in the expressions ¢ and i is understood in the generalized sense.

The operational calculus formula for the transform Ki (ps) Kl (pg) P9, which
is written with an error in both the tables [10] ( formula 60, section 16, chapter 5)
and the handbook [11] where the Laplace-Carson transform (formula 29. 205) is given,
was used to obtain (2. 15). To obtain its correct expression, let us represent this
transform as

f1 9
Ton g K- (P) 1_y (pg) — K (rs) 1| (nq)] ePCH?)

by using the property K_;(s) = K; (s) and K, (s} =xn [I; (s) — I; ()] / (2 sin [ ).
Then by using the operational calculas formula from [12] we obtain

n (T 4 28) (v + 2q)
oy P R ]
largs|<m, [argq|<n

K, (5) K (pg)ePt+0) =

{! is any complex number )

For max z, (9) << 0 (max o (9) = Zo{g0) =T + ro — [2* +( + ro)*I")
we find D = ¢, from (2. 15) and we have ¥, = ¥, = 0 for max z, (9<0
(max z, (9) = =z, (q1) = 1+ ro — Ry . Therefore, T + ry = — [22 +

(r + ro)?l's and 1 -+ ry, = R, are, respectively, the equations of the longi -
tudinal and transverse diffraction wave fronts. The maps of the perturbed domains in
the section z : - const (T > (224 r¢®)'® — ro) with and without shade are shown
in Figs. 2a and 2b, respectively, where
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L BOA =3 —0,,/C0A=2n/]l—1n—08, <GOA =n + 0,
(the angles are measured counter-clockwise from the ray OA4 ), and the wavefronts
1 -5 are given respeetively by the equations :

1) t+r,=R®), 2) 1+ro=R(—0), 3) 1 +r, =
22+ (r+rfh, 41+ ro=Ry, )T +ry=RE@2n/l—0),R ()=
R =122+ r* 4+ r2 — 2rr,cos (6 — 8,k

(the coordinate @ is measured counter-clockwise from the rayOA , p = 2n — 5/ I).
The longitudinal and transverse diffraction wave fronts are described by the

equations T =T, 7 =1t/% inthe z = O plane.

!

Fig.2
It should be noted that taking account of the condition on the edge results pri -
marily in a qualitative distinction between the solution of the elastic problem and the
solution of the corresponding acoustic problem since transverse diffraction waves appear
in addition to the additional longitudinal diffraction wave @ — @,, ‘where both
types P1 and Ve, are distinctive by the direction of displacement vector polarization,
The additional perturbations @ — g, P, and Y, describe the influence of the
elasticity.
Setting f(v) = ron {v) in(2.14) and then letting rg - o0, it can be shown

that ¥, — 0, and ¢ and v, yield the solution of the problem of diffraction of a
plane longitudinal step wave by a wedge, in the limit. This solution agrees with the
known solution [51 to notation accuracy (if slight inaccuracies are corrected for ¢
and ¢ in (2.9) from [5]: if the lost factor 1/, is taken into account in the additional
terms to the acoustic solution, and the following misprints are corrected ; replace one
of the factors cos k8, by cos k8 in the expression for ¢ and the factor (b/ a)¥
by (b/a)~* inthe expression for ¥ ). We have

C=0,° + __._______4?:11!:?;;9,, [P (—3—> —1/P ( )} n(x—r) (2.16)

4! si
‘Plzﬁ%—?-)-cosleosinle[ <‘;)-~1[P< )}n(t_r?)
P () = [z + (22 — 1))
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Here @4° is the solution of the corresponding acoustic problem,

3. Let us examine the most interesting incident wave case in detail : (1. 1)
when f (t) = —r¢t®n (1) / 2. The stress on the front of such a compression wave
undergoes a finite jump : [0,,] = 0,," — 05, = —( + 2wro (v + 7'9)_1,
where A and p are Lamé parameters, » is the normal to the wavefront, and the plus
and minus signs, respectively, refer to domains behind and ahead of the wavefront (for

ro — o© this wave goes over into a plane wave with the potential

Qo = —[t + rcos (B — 6,)I>n [t + r cos (6 — 00)]/2).

To investigate the solution it is sufficient to consider the case 0 <C 0, <<
n /1 — m (Fig, 2a) in which all three are possible perturbed motion domains : a se -
lected wave domain (0 << 0 << 7t — 0, [(v + ro)? — 2 —re<<r, T 4+ re >
R (—0)), a diffraction domain (r < [ (v + r¢)? — 22]"* — ro) and a shade
domain (®w + 0, <<O << n /).
The reflected wave potential

¢ =—rolt +ry— R (—0)I>n [t + ry — R (—0)I1271R™1 (—0)

is added to the incident wave potential upon passage through the reflected wavefront
2, and we have a finite jump in the normal stress on the reflected wavefront equal to
lopnl = —ro (A + 2p) (v + ro)™! (because §*® { On® undergoes a discontinuity).

The strains, and therefore the stresses , are discontinuous upon passage through
the longitudinal diffraction wavefront 3, but the derivative of the strain with respect to
the normal direction to the front 92,5 / 97 undergoes a discontinuity of the second
kind (because 33D / dn® undergoes such a discontinuity ), This derivative is finite
approaching the front from the domain ahead of the front but has a singularity on the
order of g~ for an approach from the domain behind the front. Hence, both the
acoustic solution @, and the additional elastic member have singularities on the order
of E_II’.

The strains are continuous at the front of the transverse wave 4 but the derivatives
of the strain components with respect to the normal dee, / 9n and de,, / On undergo
discontinuities of the second kind (where v is measured along the line of intersection
of the transverse wavefront and the plane @ = const ) since the derivatives

™, / On® and 9%, / dn* , respectively, undergo discontinuities at this front,
These derivatives are finite for an approach from outside (t + ro << ;) and have a
singularity of order &~ for an approach from within (1 + ro > Ri).

It is seen from the investigation presented that the additional elastic part of the
solution is commensurate in magnitude with the diffraction part of the acoustic solution
not only in the neighborhood of the wedge edge but also near the diffraction wavefront
3, and therefore, the elastic problem differs substantially from the acoustic problem not
only near the wedge edge, but in the whole diffraction domain r + r, << [(t + r¢)%--
22]U: generally.

In the symmetric case (6, = 7 / (2{)) curves of the stress distribution (—0se)
as functions of 7/ r, are presented in Fig. 3 (r, is the coordinate of the point 4
in Fig, 2b ) along a side face of the wedge QA in the zone z = () plane for the apex
angle f=mn/6 and A/ p = 2.
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6y
0 Curve 1 is given for the case of plane compression

wave incidence.
Po=—I[2A+4psin?(B/ 2)I"t x (3.1)
[t + rcos (6 — 0p)1n [t +
20 r cos (9 —_— 90)}
Curves 2 -5 are stress distributions on the
/ wedge for ©/r, = 0.5, 1.0, 2.0, 2.5,
F respectively, upon incidence of the spherical
0 compression wave @, = —r 871 [2A +
\Z—/, 4p sin¥(B/2)]71 (v+ro—R)? X
J (Tt +r, — R)
J which goes over into the plane wave (3, 1) as
1// ro —oo . ltisseen from a comparison be-

0 77 i tween the results obtained for plane and spher -
\;5/ ’ 1% ical waves that the influence of sphericity of the

incident wave front grows with the lapse of time
and the stress on the section of the wedge side
wall becomes tensile for T = 2r, If the

-0 physical contact properties are hence such that

Fig.3 tensile stresses cannot be transmitted then the

phenomenon of " peeling off" occurs, and therefore, the solution obtained for the prob-
lem in this case (with the boundary conditions s = 0, Go, = 0p, = 0) is suit -
able up to a definite time ,, when tensile stresses first appear on some part of the
wedge surface. Other boundary conditions must be posed on these parts of the surface
starting with this time,

As an analytical investigation and numerical computations show, tensile stresses
appear for any wedge angle B << @ in the symmetric case, and the time of their
appearance Tp grows without limit as f§ —m and the stresses are always compres-
sive in the limit case f = 1

Let us note that in the absence of symmetry (8o = n / (20)) there are cases
when the tensile stresses exist at any time (as, for example, during diffractions by a
smooth solid plate for 6, = 1 / 2, when the tensile stresses on the shaded side
appear simultaneously with the formation of a perturbed motion domain ),

It should here be mentioned that even when the physical contact properties do not
permit transmission of the tensile stresses, the solution of the problem with tensile
stresses can be given physical meaning if it is assumed that the elastic medium under
consideration is already pre-compressed statically even before the beginning of the
diffraction process, so that the resultant stresses on the contact turn out to be com -
pressive.

In addition, let us note that the stress Oep for both plane and spherical waves
has a singularity on the order of r2-2 upon approaching the wedge edge in the sym -
metric case,

4. A solution of the problem of diffraction of an elastic spherical wave by a
wedge with apex angles f§ >> s can be obtained from the solution with angles
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p=2n—m/l (1/2<<1<<1), satisfying the condition B < 7. In fact, the
symmetric part of the solution (2. 14) , relative to the bisector plane of the wedge (we
use the notation @° and %, J = 1, 2) satisfies the following conditions on that
plane : 5Q* / 90 = ,® = 0Py’ 30 =0 and therefore, yields the solution of the prob-
lem of diffraction with the apex angle B, = 2n — v/ {;,where {, = 21 (1 < [, << 2).
Here the angle PB; satisfies the conditions 7t <{ B1<C3m /2.  Again extracting the
symmetric part from the solution with i1, we obtain the solution for P, = 27 —
./l (2 << &y = 21, << 4), which satisfies the inequality 3n /2 < B, << Tn/ 4
etc, After the n-th operation we obtain the solution for B, = 2n — 5/,

(271 < 1 =2 <2, satisfying the condition 2 — g1 / 271 < Bn<2m —
7. 2% Lierefore, the solution can be obtained for any apex angle f§ within the limits

0< B < 2n.
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