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A theory for differently resistive hereditarily elastic solidsis elucidated herein, The fun-
damental statements of different modulus elasticity theory [1—4], as well as the ordinary
theory of hereditarily elastic solid [5—7], are utilized,

By analyzing the creep tests of various materials, it is easy to establish that in the
enormous majority of cases they "creep differently"”, i, e, the strain processes under pure
tension (plus) and pure compression (minus) proceed differently in time, It is also estab-
lished by tests that these materials are of different modulus in many cases, i, e. the instan-
taneous moduli of elasticity in tension (E*) and compression (£7) also differ,

Attempts to construct a theory of a hereditarily elastic solid, differently resistive to
tension and compression, have been made earlier [8~10], These papers are not discussed
at all herein since statements differing, in principle, from the initial statements of the
theory proposed herein are underlying,

1, Let the material of the solid under consideration be such that under pure tension
in any direction it has: An instantaneous modulus of elasticity £*, an insatantaneous
Poisson ratic v+, a hereditary strain coefficient K* (¢ — t) and a hereditary transverse
strain coefficient p* ({ — 7);while for pure compression in any direction it has respec-
tively: E~, v=, K=(t — 1), W= (¢ — 1). As usual, ¢ is here the time under consider~
ation, and T is the time when the stress would be applied, i. e, the age of the material
up to loadirg time,

It is assumed that under simultaneous pure tension and compression in different mutu-
ally orthogonal directions, the characteristics of the solid remain invariant under uniform
tension or compression,

It is assumed that the solid under consideration undergoes only slight strains for any
state of stress, and is subject to the general regularities of a hereditary elastic continuum,
In particular, according to the results elucidated in [2—4, 6], the existence of a creep
potential is assumed for the three-dimensional state of stress, which as is known, is con-
sidered quite probable [6],

2. According to the Volterra principle of hereditary elasticity [6], the total strain of
a solid consists of the instantaneous strain which is determined by the stress acting at this
time, and the hereditary strain, Therefore, if a tensile stress 0,°(t) acts for a time dt
at some point of a solid (the arguments x; are omitted here and henceforth) at a time T,
then we shall have the instantaneous straine
en’(t) = 01,°(8) 1 E*,  e5°(t) == e33°(t) == — v*oy, (1) [ B+ (2.1)
and the small hereditary strains

dey," == 01" (V) dTK+(t — 1)
dey,® — degy” = — pr(t — 1) 04" (dTK(t — 1) (2.2)
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in the principal direction ,° and the mutually perpendicular directions &,° and z,°
orthogonal to z,°,

If a compressive stress acts at the time T then we shall evidently have, respectively
en’ (t) = —on’(t) 1 E-, ey’ (t) = e55° (1) = v7oy,® ((YE- (2.3)
de)” = — ay,° (1) diK~(t — 1) (2.4)
deyy’ = deys” = p~(t — 1)oy,° (1) drK~(t — 1)
As usual [6], integrating the dependences (2,2) and (2.4) with respect to T between

— oo and ¢ and adding the appropriate instantaneous elastic strains (2, 1) and (2, 3)
thereto, we obtain the initial formulas of the law of hereditary elasticity,

For o, (£) > 0

3
e’ (t) = 511E+(t)‘ £ S 1,° (VK™ (t — v)dv

o — o _ 611° (¢) . (25)
€39 (t) €33 (t) = — V+ “E‘*( . S ” (t _ T) 6110 (T) K+ (t . T) dr
For 61,°(t)<C 0 . !
en’(t) = — squt)" R o’ (V) K™ (t — 1) dr
. : (2.6)
€5 (1) = e35° (¢) = V—GLE-Q2 +- R Pt =)o’ () K (¢t —1)dr

8, Now, let there be a three~-dimensional state of stress and let all the principal stresses
011" (1), 055°(2), 045°(t) act simultaneously at the point under consideration, In this
case all the principal stresses are evidently either tensile ¢;;° (¢) >> 0 or compressive
0:;°(t) << 0, or one of the principal stresses is of a different sign than the remaining
two, i, e, two of the principal stresses are tensile and the third is compressive, or conver-
sely, two of the principal stresses are compressive, and the third tensile, Clearly, any
other general cases of the state of stress are impossible,

The first two cases, i.e, when ¢;,° (£) >> 0 or ¢;,° (1) <C (), are of no special interest,
In these cases, i, e, in domains and points of the firstkind [1], the ordinary theory of a
hereditary elastic solid holds with the appropriate strain coefficients, In particular, when
0" () > 0 we have E+, v+, p*(t — 1), K*(t — 1) and when 0;;°(f) << 0 we
have E-, v=, p~{t — 1), K~(f — 7).

The remaining cases of a general state of stress will be considered in detail because
these cases indeed characterize intrinsically the theory of hereditary elasticity of differ~
ently resistive solids, In these cases, i, e, in domains and points of the second kind [1],
specific phenomena appear which are associated with the differing resistivity of the solid
under consideration,

On the basis of the initial assumptions and relationships (2, 5), (2. 6), the hereditary
elasticity law in the principal directions x,°(¢) will be written as follows:

¢

€ (1) = (a;; — a15) 5;;° (£) 4 a5 (8) + S {[bi; (t — 1) — by (t — 1)) 6::° (%) +

+ by (t— )0 (1)} dv (3.4)
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e;;7 =0 (4]) 5(t) = 61" (1) + 0a° (£) + 533 (1)
(i=1,2 3 j=1,2,3 notsummed over i)

Proceeding from the results presented above, particularly (2, 5) and (2, 6), we have for
the coefficients @;r and b;; in different general cases of the state of stress

1) 61,° >0, 0° >0, 03° >0

@y = Qg = a3z =1/ E*, a4, —= —v+/E+ (3.2)
byy = byy = bgg = K*(t — 1), by = — pt{t — 1) K+{t — )
2) 0" <0, 0, <O, 033 << 0
Ay = Ay = Q33 = 1/ E~, @y = —v~/E~ 3.3)
by = by = by = K(t —1), b= —p(t —DK(t — 1)
3) c‘llo > Ov 0'220 < Ov 0‘330 > 0
@y = azs=1/E+*, ayp=1/E~, ap= —v+/E+r= —~v | E~
by = by = K*(t — 1), by, = K~(t — 1) (3.4)
by = — Bt — DK (E—7) = — pt — 1) Kt — )
4) 01" >0, 0" <0, 035" <O
ay =1/ E*, ay a3 =1/E-, apy= —v+/E~ - —~v-|E-
by = Kt — 1), by = byy = Kt — 1) (3.5)
big = — ptt — DKt — 1) = —u (t —1) K(t — 1) etc,

The question of symmetry of the coefficients q;» and b;p is not discussed here in
detail since by proceeding from the assumption of the existence of elastically instantan-
eous [4] and creep [6, 117 strain potentials, and by duplicating the whole reasoning ex~
pounded in [2—4, 6, 117, it can easily be shown that q;p = ax; and b;r = bp;.

4, The law of hereditary elasticity can be found by proceeding from (3,1), for the
initial orthogonal coordinate system z;, relative to which the position of the principal
directions z;° of the point under consideration is defined by using the nine direction
cosines I;, m;, n;, which, written in tensor form, satisfy the following conditions:

cricd =8, ; 441
where Fo 6” &
8ii=0 a5 8=1 @=)

The functions ¢ in (4,1) with elements of the coordinate systems z; and Z;°, and also
with the direction cosines, are connected by means of the known relationships [12]

o= _ 9% R L
¢ B:ci - 8x1~° ’ t 8.75,- 8:cl° i ’ 2
oz°  0x; oz oz (4.2)
;2 =22 = —m. 3= 22 — L —p.
¢ or; 0z,° ¢ ¢ ox; 0x3° ¢

According to (4,1) and (4, 20), the formulas to transform the state of stress and strain
from one orthogonal coordinate system &; to another x;° are written as follows [12]:

P q5° == 0, Pcsd
35 = ¢;Peiis, €;; = ¢;Pc;le

Pa (4.3)

Lo i o i
I35 = CpCq’Spq, €;; = Cp'Cg'epq

q’

(P:L 2 3 (1:17 27 3)
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where, since the coordinate system z;° coincides with the principal directions,
cpiegiopa =0,  cplcde,, =0 (4.4)
e, 6;;°=0, ¢;;°=0 for i==],

Now, in the general case,let the state of stress and strain at a point of the second kind
under consideration be characterized by the stresses 0;;(¢) and the strains e;;(¢) in the
initial z; coordinate system, The principal directions z;°(¢), the principal stresses
0;;°(t) and the principal strains e;;°(t) will correspond to this state of stress,

Under the simultaneous action of the principal stresses ¢;;°() at the time 7, the prin-

cipal elastically instantaneous strains will appear, which are defined according to (3.1)
by the formula

€;;° (V) = (a;; — @19) 6;;° (T) + ;55 (T) (not summed over ;) (4.9)

and their corresponding elastically instantaneous strains in the initial z; coordinate sys-
tem will be defined according to (4, 3) by using the formula

13 (1) = ¢ (1) €1 (1) 5, (%) (4.6)
Now, let the principal stresses o;;° (T) act for a small time interval dt while remain-

ing invariant, then small hereditary strains will evidently be manifest in the principal
directions z;°(t) , which will be defined according to (2. 2), (2.4), (3.4) and (3, 5) by

de;;® = {[b;; (t — 1) — bys (t — )] 6;;°(T) + b2 (t — T) (1)} dv (4.7)
(not summed over i)

and according to (4, 3) their corresponding small hereditary strains in the initial x; coor-
dinate system will be defined by

degj = ¢;? (7) 5% (v) de, (7) (4.8)
Integrating (4, 8) with respect to T between the limits —oo and ¢, taking account of
(4.7), and adding (4, 6) to the corresponding elastically instantaneous strain obtained
with (4, 5) taken into account, we obtain three equivalent relationships after a number
of manipulations [1], which represent the strains of a hereditary elastic solid in the ini-
tial coordinate system

€ij (tt) = A15;5 (1) + Apdijs () + Camy (1) my (£) 352° (8) + Cany (4) nj (1) 33° () +
+ (1Bt — 025 (8) + Bia(t — 1)8,5(0) + Dy (L — vy my (1) my (1) 5:° (3) +

- Dy (t =T, (1)1 (3) 500 (1) d (4.9)
eu'(t’) = A3 (1) + A3 (1) — Col i (1) 15 (£) 3,17 (6) — Cymy (1) my (0) 550° (8) +
+ (1Bt = 1550 + Bt = 08,3 (®) — Dalt = 9L (D) (1) 30 (1) —

- — Dy (t — vy my (%) mj (1) 30" (1)) dE (4.10)
€5 (8) = Apa3;5(t) + Ap20;53(t) — Cal; (£) 1; () 3,,°(8) + Cyny () ns (8) 3357 (L) +

+ i [ By (t — 1) 55 (V) -+ Ba(t — 1) 8,50 (v) — Dy (t — v) L, (V) 1; () 31, ° (1) +
o 4 Dy (t — )8, (T) 0 (T) 355° (1) ] d (4.11)
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Here | = {, 2, 3, j = 1, 2, 3, but there is no summation over j when j - j,
The representations (4, 1)~ (4, 4) were utilized extensively in obtaining the elasticity

relationships (4, 9)~(4.11). New notation has been introduced in addirion to that used
earlier, namely:

Ay = a5 — ay,, A1y = a@yp  (not summed over /)
Cy = g5 — ag, Cy = a33 — ayy, Cy = a3 —ay
Bii(t — 1) = by {(f — 1) — by, (t — 1) (not summed over i) (4.12)
Byt —1) = by (t — 1), Dyt —1) = byy (£ — 1) — byy (t — 1)
Dy(t — 1) = by (t — 1) — by (8 — 1)
Dyt —1) = by (0 —1) — b, (t — )

Assuming
Ay, = Gy = a33 = 1/ E, g = — Vv /[ E
by (6 — 1) = by (. — 1) = by (t — 1) = K (t — 1)
by == —plt =K (t — 1)

in the elasticity relationships (4, 9)—(4.11), we evidently arrive at the following elasti=
city relationship for a hereditary elastic solidy

!
e(t) = HOEER=EO 4 ik oy (1 e — 1)) s,y 1) —

— k(! =T} K ({ —1)8;55 (1)} dv (4.13)

which agrees with the corresponding classical representation [6—7],

The representation (4, 13) is even valid for domains of the first kind, it is hence neces~
sary just to take into account that when 6;;,° (£) > 0 we have E*, v*, p*,K*and when
o;, (£) << 0, we have E=, v~, p~, K.

In general, in domains of the second kind the relationships (4, 9)—(4, 11) can be written
in a rather shortened form if the signs of the principal stresses are known, The fact is
that in the most general case at least two principal stresses have the same sign, where~

upon (see (3.4), (3. 5)) one of the coefficients (', and one of the coefficients D ; become
Zero,

B, The elasticity relationships describing the shear strain occupy a special place in
the mechanics of bodies of different resistivity,

Wwithout restricting the generality of the discussion, let us examine shear phenomena
inthe x4 == ( plane for a plane state of stress (043 == U, 023 = 0, 0,3 = 0).
Let us assume
Ty W&, Xyt Y, Opy = Ty, eqp = €y [ 2, Ogy = 053 = 0,
then we obtain for the shear strain from (4, 9)

Exy (1) = 24174, (1) -+ 2C3my (£) my (£) o () 1
(

-4- 2 g (B (8 — 1) Ty () -+ Dy (t — 1) my (T) my (T) 5° (v)lde (5.1)

Now, if we formally assume [5]
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t
e = g Tu )+ (0 (¢ =01y @) dr (5.2)
-0
then we obtain for the formally introduced concepts of the shear modulus G’ and the
coefficient of hereditary shear strain o’ (f — 7)

1 o G11° (2) _ G22° (2) -
@ 2 [Al o1’ () — Ga2° (2) A9 o’ (8) — S22° (t)] (0'3)
’ i 61 (1) G22® (T)
‘(1) (t_t)zlel(tnr)m ( )m] (5-4)

Therefore, the quantities ¢’ and o’ (£ — 1), provisionally called the shear modulus
and the coefficient of hereditary shear strain, respectively, depend essentially on the
state of stress of the considered point of the solid [1].

It is clear from the above that attempts to construct a general theory of the deforma-
tion of solids of differing resistivity under the assurnption that the shear strains can be
described by relationships such as (5, 2) by the introduction of some values for G’ and o’
found from pure shear experiments cannot be considered correct.

Let us examine the pure shear phenomenon, Let ¢, (f) = 0, o, (£) = 0, Ty (f)=
= p (#). Then, evidently

0" (O = p (), Gy’ (t) = — p (1)

Taking the above into account, we obtain for the pure shear strain from (5, 2)—(5, 4)
according to (4, 1)

(5.9)
t
€xy () == (ay; + @y — 2a;,) p(£) + R [bya(t = T) + baa(t—T)—2b1,(t —7)] P(¢) dT
since 0y,° (1) > 0, 0,,° (£) << 0, we have for the coefficients g;, and b;,
a11:1/E+, a22:1/E_, a12:*"V+/E+:—V-/E_
byt —1) =K' (t —1), bp(t—1)=K (t—r1 (5.6)
ba(t—1) = — p* (t—DK* (t—1) = — p~ (t — DK~ (t — 1)
Substituting the values of a;, and bih from (5. 6) into (5. 5), we obtain
ear () = {455+ 1) PO+
{
+ fE et E -l —Dhp@dr (5.7)

—or
We hence obtain for the shear modulus G’ in pure shear and for the hereditary strain
coefficient in pure shear @

G' = E*E~ [ [E* (1 +v°) + E- (1 + v*)]
o =K+ @t—tH4p -0+ K (t—1+p (¢ —1)] (5.8)

Let us assume

Et=E- =E,vt=v"=v, K+t —1) =K (t —1) =
= K(t—n1), ptl —1)=p (t—1)=p (¢ — 1),

then from (5, 8) we obtain the values of the shear modulus (7 and the coefficient of
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hereditary strain in pure shear w (¢ — 1) for a classical hereditary elastic solid
G=E/2(1 +w), 0 =21 +pnt—1lK (¢ —1) (5.9)
which are in agreement with known results from classical theory [5],

By virtue of (3,4), (3. 5), the value of @' (£ — T) can be represented by different
formulas also in the general case, namely :

o' t—1)=K"(¢t—1)l1 +2p* (¢ —1)] + K (t —7)
o (t—1) =K ({t—1Ul+2pt—0)]4+ K" (¢ —1)

8, Substituting the values of A;; and B;; into the relationship (4, 9) (the other equi-
valent relationships (4. 10) and (4.11) will not be examined at all), and performing the
appropriate summation (e (f) = e;; ({)), we obtain for the volume strain

e(t) = (ay + 2a50) 5 (1) + Ca09s” (t) + Ca0a” (1) +
+ < {lbya (t =) + 212 (t — )] 6 () -+ D3 (¢ — 7) 622" (T) +-
- + Dy (t — T) 535° (T)}dT (6.1)
where, as usual, ¢ (t) = 'o;;° (£) =~ 0;; (¢),or according to (4.12)
e (1) == (ayy 4 2a19) 311" (1) + (qge -~ 20t49) Sa0” (1) 4 (@2 - 2013) 5357 (1) -

i
" § {10y (t — 1) - 2By (E = 7)) 3057 (T) - (4.2)

=00

A g (1 — T) -= 2 by (8 — T)] Gg0° (T) - [bga (t — T) +F 20y (£ = T)] 3557 (T)} AT

Solving the integral equation (6, 1) for the function ¢ (¢), we obtain

¢

sy =20l Cr = v e — A@1dn (5.3)

t
1 (1) = Cy359° () + Ca535° (1) + § [D3 (1 — 1) 695° (T) - Do (t — T) 515" (V) ] dT
- (0.4)
where I'; (£ — 1) is the resolvent of the kernel of the integral equation, and the func-
tion [, (%) characterizes the different resistivity of the considered solid,
Subtracting one third of the volume strain (6, 1), we obtain from (4, 9)

e;; (1) — s e(l) = (ayy ~- age) [0 (t) — Va5 (1)) 4-

[ o Y

[0y (8 —T) — byo ( — D] 35, (v) — Yo 5 (V)] dT |- (5 (1) (6.0}

(not summed over i)

—-00

o, o 2 15,0 ‘
| fa(t) = C,4 Lmi (t) — —;—] Sg0° (t) -1- €y {ni () — -37:1 333 (1) 4 (6.6)
-+ g {D;(t —7) l,:miz (v) — —;_} Se2” (T) = Da (t — 1) [niz (M) 1—'7 93’ (T)} dr
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Solving the integral equation (6, 5) for the stresses 0;; (Z) while taking account of
(6. 3), we obtain (not summed over i)

e (=@ =T

a1 — @12

53 (f) =

i
- I ne—menm -

1 e(t) —f1(d)
—Te(‘r)—fz(f)]df'l‘m——

- ﬂ Iy (¢ — 1) [e(v) — f1(v)]dv (6.7)

—00

where I'y (f — T) is the resolvent of the kernel of the integral equation (6, 5) with the
kemel [by; (2 — 1) — by, (2 — T).
Solving the integral equation (4, 9) for the stresses ¢;; (¢), we obtain (when i == j)

. {
sy )= O ZED Cp g ey —f@Id (6.9)

aj1 — Q1 -
—co

f5(8) = Cam; (t) m; (£) 5p5° (1) -- Cony () 1 (t) 535° () +

t

+ g [Dy (¢t — ¥)m; (T) m; (T) 552° (T) + Dy (t — T) 0 (T) 1 (T) 555° (T)1dT (6.9)
—00

The representations f; (), which characterize the differing resistivity of the considered
solid, and are zero in particular for a classical elastically hereditary body (C; = C, = 0,
Dy (t —T) =D, (t — 1) = 0) , are contained in all the formulas presented above for
the stresses (6. 3), (6. 7), (6. 8). The principal stresses 6,,° (¢), 633° (1) and the direction
cosines of the principal directions which can be represented in terms of the strains only
after the solution of a system of integral equations (3, 1) and the joint solution of the
system (4. 1), (4. 3), (4. 4) for the direction cosines, enter into these representations, In
the general case this procedure is quite tedious and there is no opportunity to present it
here, These question have been discussed in [1—4] for the particular case of a body of
different moduli,

7, To solve the problems of a hereditary elastic solid in terms of stresses, let us pro-
ceed from the strain continuity equations which are [12]

€is, ji ~+ ejk. is — Cik, 35 — €js, ik 0 (7.1)

Let us introduce the notation for the linear operators [7]
/

L, (q) =A4,q()+ Q By, (t— 1) q(r)dr

Ni14:955:,°1 = Cxqi (1) ¢; (1) 3,,° (1) + S Dy (t—1) q:(v) g;(t)8,,° (v)dt (7.2)

—00
According to (7, 2), the expressions (4, 9) for the strain are rewritten as follows:
e;j () = Ly, (O'ij) + 6ilea (6) + N, [mimj 02201 -+ Ny [ninj O3] (7.3)

Substituting the values of ¢;; from (7, 3) into (7.1), we obtain the following system
of six equations in the desired stresses 0O;
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Ly (5is, ji =+ 351, is — Sin, js — Sis, ik) + Lia (0::5, jx +
+ 8515, 1s — OikS, 5. — 0,3, 1) + Ny l(mim 32,7, ik +
+ (mjmk%?o), is — (MiM:595°), 5o — (MMSas7), ikl -
s}

(.5 Y . (nn.s.2) L —
BTN RAR T, s A2 E 233/, 0s

Boundary conditions, having the customary form [12]
X,'* == Sl'jni (?'5)

should be added to the system of equations (7, 4), where X;* are the surface loading
components, and n'the components of the unit normal to the surface,

The solution of the system of integro~differential equations (7, 4) is fraught with great
difficulties in the general case, However, as is easy to note, when there are no shear
stresses in the initial z; coordinate system in domains of the first kind, the system of
equations (7, 4) simplifies and takes on the structure of the corresponding classical equa-
tions,

8, The initial equations of the theory of a hereditary elastic solid in displacements
can be written by starting from the equilibrium equations which are in the initial coor=

dinate system [12] S5 - pX; =0 (8.1)
where pX; are the volume force components,

let us introduce the following linear operators [7]:
t

q.(t)
It(g) au —axz g I (t =g (v dr (8.2)
{
y 1
QD) = T (aulf%a@ R S Lt =g (m)ar

—00

then according to (6, 7), (6, &), we obtain for the stresses ¢ ;;
6y (1) = B ey~ 580) +8,;Q () — RUBifa+ (1 — 8i) [l — 8,0 (o) (8.3)
Substituting the values of 0;; from (&, 3) into the equilibrium equation, and taking
into account that
eij = Yoy, b g, i), € = Upy ks Oijlby, ki = Wy, ij (8.4)

we obtain the following system of integro-differential equations in the desired displace-
ments: R Y sus, i~ Yous, i) 4 Qug, i) — BI04k, 5+
(=8 Ja il — QOufy, ) 00X =0 (8.9)

Eliminating terms containing quantities which characterize the different resistivities
of the solid from the system (8, 5), i, e, terms with f,, we obtain the corresponding equa-
tions of the ordinary theory,

The solution of the system (8. b), just as (7, 4), is a complex problem even in the case
of classical theory, tlowever, they can be solved in some particular cases even in the
case of a solid of different resistivity,

8, Let the mechanical characteristics of the solid under consideration be such that
the following dependencies exist between the linear operators of a hereditary elastic
solid
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A, 0 3 2
Lo(@) = 3= Nelago), R@ =010 @
whereupon we easily obtain in conformity with (8,2) and (9.1)
P (9
Ly (@) = ApMop(9), R(q) = o - on (9.2)
P(q)

Ni1gig;50:°1 = CMy (@), Q(q) = Tan T 2am)

where

M (@)= Myp(@) = My (@) = q0) + 7~ | Baplt =g (D7 =
t

= 60005 O + 5= | Delt =09 g5(7)5n" (M)

P(g)=q(t) — (a1 — a13) Iyt —7)g(v)dr = (9.3

= g (t) — (ay + 2ay,) | T (¢ —7)g(v)dv

t
3
t
)

Taking account of (9,1), (9, 2), the governing systems of equations (7,4) and (7, 5) are
rewritten as follows:

M {4y, (Sis, jk + Gk, is — Gik, js — Gjs, ix) +
+ Ay (8340, s + 855, 15 — BixS, js — 8558, i) + Ca [(Mum;592°), jx +
+ (MmiSes°), 15 — (MiMG2s°), 15 — (MiMsSa"), ik ] -+
+ Cy [(nins55°), s + (MSss°), is — (MiaTss”), 15 — (R055°), i1} = 0 (9.4)

and finally
1 1 1 1
P { an —axp (T Uiy g+ 5 Wi ij) + 3 (an + 2a19) (uis i) —

e Bigfay s (L — i) o ] —

a1y — a1z

1 -
" 3(au + Zaw) (83511, 1)} +pX;=0 (9.9)

Examining the system of equations (9,4) and (9, 5), let us note that the corresponding
equations of different-modulus elasticity theory [1] are written in the braces in both
systems of equations, The linear operators M (g) and P (g), which characterize the
hereditary elastic properties of the considered solid, are the multipliers of these equations,

Therefore, if the conditions (9. 1) hold in domains of the second kind of a solid of dif-
ferent resistivity, then methods of different-modulus theory of elasticity can be utilized
in considering the state of stress and strain, This means that the Arutiunian theorems
will be valid for a certain class of problems [5, 7] when conditions (9, 1) are conserved,
even for solids of different resistivity, As regards the domains of the first kind, the initial
equation will here have the customary structure with appropriate mechanical character~
istics (E¥, v*, u*, K" or E~, v7, u7, K7), and the Arutiunian theorems will be acceptable
in the classical formulation {5].
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10, Questions of approximating experimental strain curves by using some function of
the time [5—77 occupy a special place in researches on the mechanics of hereditary
elastic solids,

This question is not discussed here since known methods appied for this purpose in the
ordinary theory [5—77 are completely acceptable even in the case of solids of different
resistivity, Appropriate analytical representations can be found in the customary manner
when time strain curves in pure tension and compression are available [13-16],

10,

11,

12,
13.

14,

135,

16.
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