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Abstract: The article describes the phenomenon of “frame representations” and "blends", their
functioning in the language, and provides an explanation of the degree and frequency of use of these
units in modern Russian and modern cognition. The semantic analysis of these concepts is carried out.
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Introduction
Consider the propagation of waves in an infinitely elastic medium (Fig. 1). The main goal is to obtain
an accurate analytical expression of displacement and stress. Equation of motion of the environment of
a cylindrical source

Fig. 1 Design scheme

2, -
pV2u-+(A + w) graddivu-= p2 " (1)
dt?

in coordinates (r, 0) takes the form ,
AQu-d2p—pZhyl, + A

E 92
Ap—pih=0 (2)
1—v2 at2

where

ir grad.@+roty

Vol 10 Issue 10, October 2021 ISSN 2456 - 5083 Page 126



International Journal for Innovative
€ngineering and Management Research

A Peer Revieved Open Access International Journal
www.ijiemr.org

= B+ vz* @+ "Y1 + (199 ov) T4(3)
or roee T ragor 9
® and ¢ are displacement potentials; ({ r) - and (£ 6) - - unit vectors (|(L.r) - [=/(1. 6 ) - |=1.
Displacement potentials (3) satisfy the wave equations, t.e.
2. 10% 2 — 1 %9
A2¢p = @E’A ¢ Eﬁ(@
where

C2=(/'1+2 w/ p, ¢ = u/p

Inltlal condition (#|t<0= O, _|t<0 =0, (5) inthe displacement potentials takes the form

d(r,6,t)|t=0= YP(r,8,t)|1=0 = 0 r>a, -n<6<m (6)

a ,0, _ 0 ,0,
6000 = 90100, =g,
r>a, -t<0<n

in a limitless environment t=0 transient load acts in the form

Urr(a; 0, t) = PT(H' t)

oo, 0,t) = Py(0, t)'} (7)

wherePo(0, t)andP.(6, t)specified external load. The problem is solved in dimensionless coordinates.

(ov, g6, aw) = (ov, 00, ove) / 1, (U, v) =(u, v) / a,

(b, ) = (@, ) [ a® v =7/a,(t,T)=(tT)clq ,
C=cic2=(2/(1-v))¥%c2=1,0=1.

If the longitudinal and transverse potentials are known, it is possible to outstrip the stresses and
displacements in a cylindrical (r, 6, z) coordinate system.

2

o =c2A-¢p—r1 L 1a¢+la_¢+1_62¢

rr 1 ror 12902 1@ r2 0rd0

0'99—(I+v) C2162 O o (8)
o = —A-yp+2-[4 _"’+ 904 1o
ro r or r2 962 r2® roro6 |
External load Pr (6, t) and P6 (6, t) can be represented as:
Po(0,t) = X {P(") (t) conn-6 + P(")(t) sinn - 6} (9)

n=0 ¢ S

Po(0,t) = 3® {S™ (t) conn -6 + S™(t)sinn - 6}
n=0 ¢ N
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PO(t) ={q™Wcosn-Q-t—qMWsin-n-Q-t)}-H(t

c c s 1
PO(t) = {qWsinn-Q-t—q™Wcos-n-Q-t)}- H(t) |
S c S

S®(@) = rMcosn-Q - t—rWsin-n-Q -t)} H{)}
c c 1 s 1

SO(t) = r®Wsinn-Q -t+rMWcos-n-Q -t)}-H(t) I
c c 1 s 1 J
q®™, g, r™ u r®- amplitudes of external loads, H (t) - Heaviside unit functions.
Cc S Cc S

Wave equation (4) taking into account (6) is solved by the method of integral Laplace transform

f(p) = aif(v)} = f;" et - f(D)dt, (10)
A% =P P, A$=P Y
G G

The solution to equation (10) is expressed in terms of the modified Bessel functions

o(r,0,p) = X2 Kn [i_j] [A, (p)cosn® + B (p)sinnd]
o(r,0,p) = %2y Ku(p, r)[Cu(p)cosnd + Dn(p)sinnb,

3(11)

WhereKn(x) — modified Bessel functions,

An,Bn,Crend Dn— arbitrary constants are determined from the contact conditions. After that, we
determine the corresponding voltage, which takes the following form.

6,.(r0,p) = T, {[An(p) - A - Ln(p,c,7) + Dn(p) + B - Lu(p, c2,7)]cosnd + 1

+[Bn(p) - A - Ln(p, c1,7) — Ca(p) - B - La(p, c2,7)]sinn6},
rro(r,0,p) = X 0{[Bn(p) B - Lu(p,c1,7) — Ca(p) * A * Ln(p, c2,7)] cosnf — |

—An(p) - A - Ln(p, c1,7)] cosn® — [An(p) - B - Ln(p, c2,7) + (12)
+Dn(p) - A - L (p,c2,7)] sinnd,
I
6,p) =(1 o
aee(r p) = ( +v2 n(p_) [An( ) cosum 9+&(p)simw ]_(M(T’G’p,J
where

271(71—1)] K [P_Tc] +2 Kn+1[ﬁ]

Sp

ALn(p.Cp.r) = [p? +

r2 n 2s

n n— T % T
BLi(p.con) =" [ K ) —"k @1,

€p

+
A (p) = ALn(pcza)zg"(p)+§Ln(pcza@ S"(p)

B (p) = ALn(pcza)p"(pﬁli@Ln(pcza) S

C. (p) = PLrean” B PALn(p,c1,0)- Sp)

D (p) = e B+ ALn(p.c1.) s"(p)]
An(p) AL(p, c1, )AL, @) - BL(p, cl, a)BL(p, c1, a)
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Passing from mapping (12) to the original, using the inversion theorem after mathematical
transformations, we obtain the expressions for the stresses
arr(r,0,t) = 252, 71k (€1, €2, @, pr) - Tr(t)
ore(r,0,t) = Xp2q T2k (c1, €2, @, pr) * Ti(t)
are(r,0,t) = 25> 31 (€1, €2, @, pi) - Tk(t)

[ee)

() = [ p(NA(t —1r)dr

r (c,c,a — _ 1 ASmkdAnk:Smi
Sk( 12 'pk) =-

Where are the coefficientsSm«Smk, AnklAniare expressed in terms of special Bessel and Hankel
functions of the first and second kind of the nth order.

In a particular case, consider the propagation of radial waves about cylindrical holes, then the equation
of motion (4) takes the following form:

wherea? = (A+2p) / p
Cylindrical surfaces r = a at t>0 are subjected to unsteady loads in the form

(om)r=a = -pd(t-T), (14)

Where 8(t-T) — delta - Dirac functions. To solve equation (13), the integral Laplace transform (9) is
also used and takes the following form:

2 2
M-+ DHu=0
ar:  rao a2 r2 }(15)
a = _
[(/1+2',u);+l%] = —p-e Pt

Solution (15) is also expressed in terms of the cylindrical Bessel functions of the first and second kind
P-e~PtK (")
U(r,p) = % =
O = kT (16)
Pe P a+2m)PKo(*)+ HK (")

LO+20KoeC o+ K1l )

o(r,p) =

In order to find the original, we use the following modified Bessel expression

— F(%) .(ZZ @t 2 n—1
Kn(@) =025 () J] e ((¢2 = 1)"72) de(17)

2
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After some transformations (16), using (17), the following expressions for displacements and stresses
can be obtained:

U(rt)“”’" Kl(pr) /[K (p)+ K(p)]
a(A+r-p)

o (rp) = —pre K (o) + Y K ) e,,/[K ) +
Trr pr

<

" K (p)]

i~

The results of the work were used to determine the original.

OAJIHO<t—T<r—1
feu(r T)-q(t —n)dn = {L NE-T+DZ—17
o T @+2m 7

aasat—T >r—1
0,0<t—-T<r-—1

f@r (r,n,T)-q(t —m)dn = {_p rr+y(t-T+1)?>-19)
’ T‘Z\/(t—T)Z — 72

t—T>r—1

rac

9(0) = L™ [e7Ka(p) + SyKa(p)] = (Ly(E+L-DIN(E + 12 = 1)

let the load q be applied to the cylindrical hole at t>0
(orm)=a = (1),

then the expression for displacement and stress takes the form:

| Opna0<t—-T<r-1

e I Zq [t+1\/(_tj—_1_)%—r2_r/2
[ u(r,n,T)-q(t —n)dny = a-(A+2w 2r
0 ( t+1+V(t+1)—r2
i ‘log ( - )]

fort>r-1

S on(r,n, T) q(t —n)dn
0

0,for0<t-T<r-1

t+1-y y t+1+V(E+1) —r2
_Q[T\/it+1i2—r2+(1—?)-10g( . Y fort >r—1
Were y=2p/(A+2p)

={
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Ifa load is applied to the cylindrical hole in the form

Grr(r,t):Poe-dT

then, as in the first case, the displacement and stress can be found using the Duhamel integral.

a+r) t q(t —)ulr,n)dy = IV E =T + 1)2 — r2edTdT P

aPgy r—1

q(t - Qb))’ (t, 3)d3 =

rr
2 'd r—1

t—r+1 r24y{(t-T+ D112 _
T +y{( ) —r e~ dT

rz\/(t—T+1)2—r2

The definitions of displacements and stresses in calculations are presented in Fig. 2 at

r =1,5;2,0;3,0;4,0; y=0,8.

7t)
20 _—
18 rezo 20
1,64
141 r=3p =
121 T=40
101
38 rei5
a5 g0
441 40
02 a=0s5
g 4 3 ] e P = 7
G271
94
26/
-08]

Rice. 2 Change of displacements of a cylindrical strip depending on time.

The calculation results show that displacements and stresses reach their maximum values in the initial
period of time. Now let us determine the stress-strain state of a cylindrical hole in the two-dimensional

case.
v (au,t) = PH(t)
v, (aut) =0
Here
P = {22 (1+cos™) (8 + Q) , 16]<Qo
To 6o
Qo<|O|<m

The expression gc(n) takes the following form
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g = 0, KM=ro® = 0

The calculation results are shown in Fig. 3,4,5.

Ger
3

r

Fig. 3 Change in radial stress as a function of time at
6=0
Gf‘(“

B

Fig. 4 Change in radial stress atg =~
3
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Fig. 5 Voltage change depending on time and coordinates.

(6=0, n/3; n/6) depending on the time. It can be seen that all force factors take on a maximum value at
the initial moment of time. Thus, we have obtained an accurate analytical expression of displacement
and stress.

Obtaining numerical results in a particular case (for axially symmetric radial loads) is compared with
the results of work [2], the results of calculations at the initial time differ by up to 20% with increasing
time differs from 5% -15%.
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