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4 Supplementary remarks. 1°. W i
; : . . 1°. We have obtained the i
;en ;:Lel Eo()lft?ct)?l-g?uitcllougt‘for tél; isentropic flow, aft%inirr?é;i(ﬁ;ti%];
: ion 1. i i
e T e }mv)e Moreover, for the polytropic fluid
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This equation was studied i

. in [5] an [7] when ¢ i i
?ﬁé)l);;r;%e;gesilresults, we are able to 1ntcgratl the poctelr?tgrl]—;nig'er. BY
integer. The in?e“éraatrilodnI::)lfdlle:ipo}ytropi? flow 1if (k 4 1)"[2(""“? 1)]“}2 :'E
ek (1.3), according to Cosserats method may lead

2", In order to solve some bo ms w

‘ ) undary-value probl i i

general solutions, we may use [3], as well as Miges ':fo:ks l[gi r[hﬁ ot
, [7]
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Rezumat

Se gtie cd i iei i

condis l§a imie:gr;?g;gggrea' Fipaglel cu derivate partiale neliniare (1.1)
e rabil'l']apel!'lmare (1.4). Demonstrém aici cd, daci (1.4)
AT f& o i gxp icit, putem obtine solutia generaléaecua;'iei
e a:e. tudiem mai departe amdnuntit ecuatia poten-
e a'L{t : pentru cazul isentropic. Pentru rezolvarea problemelo
jutorul solutiei generale putem folosi metodele din {3, 6 7"]r

, 7]

PLASTIC PLANE DEFORMATIONS OF ORTHOTROPIC BODIES

BY
C. 1. BORS and V. DIACONITA

The problem of plastic plane deformations of orthotropic bodies has
already been studied by a great number of researchers who, in their

studies, have made use of various plasticity conditions.
We confine ourselves only to quote the following scientific works

[1]— 7).
In the present paper we shall study this problem when the plastic
potential is given by [81:
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and the yield condition by
(1) Vo) =1,

where K are constants or not, according to whether the body is homo-

ous or not, which characterise the plastic properties of the material.
The coefficients A, (A, 4,7 =1.2,3) are being expressed by the
elastic constants referring to the body under study.

The form of the potential was obtained from the supposition that
the volume deformations are always elastic. Both, ihe potential (1) and
the yield condition (1") are natural gencralizations of the well-known

results in the case of the isotropic body.
In the present case the relationships between strain rates on the one

hand and stresses on the other hand are taken thus:
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where 7, %;, 74, % are connected by
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n account Of (3) the lncompressibilit Condi[ion :;] 1 : 22 : 15

indentically satisfied.
In the case of plane deformation we have

" .
é)) 533 =3 0,
n account of the first condition we obrtain

693 == Gq = 0.
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The relatioships between the strain rates an
plane def ormtion become

: ar
g, = NH(GJ —a ),
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d stresses in the case of

2 a}.(
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where ». and v, are the velocity components.

The differential equa
l _dﬂl. i ) e, = ()

x dy
10
(19) ds., e,
-+ = ().
jx ay

If the boundary conditions are given i
do with a statically determinated problem
from (10) and the stresses o., O Tl

mine the velocity components.

If we rtake
N
G, = p - —C08 20,
B 2
(11) lom,= p-—{YCOSQU
a <a
Ty =;\;sin20,

then the yield condition wil

tions of equilibrium

i our case are:

n stresses, then we have to

we can therefore determine
and then from (%) we can deter-

¥

1 be identically satisfied.
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In the relations (11) p and 0 are unknown functions of x and y,
which should be determined, in the next.
Introducing the stresses given by (11) into the differential equations

of equilibrium (10) we get the following system for the new unknown
functions p and 0:

dp—N sin 20 6{-) -+ 2Ncos20 2 =0,
dx ax M dy

e ( 2aN a0 >
P L %N cos 20 1 Nsinap 20 0.
dy M ox 0y

Adding to the equations (12) the relatio.s

dp:ﬁdx—iﬁ dey,
dx dy
(13)

dt =—dx + ——4d
ax ay ot
and using 2 known method from the theory of the systems of partial ditfe-

rential equations, we find that the system has two families of charac-
teristics whose differential equations are

l 8 a0

(14 (fiy) Msin 20 + 'M2sin? 20 + dacos? 20
dx}i . 2acos 20 ’
and along the characteristics we have still the relations
(15) P+ F() = const.,
where
. ‘N .
(16) F) = \A‘/}] M2sin? 20 + 4a cos220 46,

As for the orthotropic bodies we always have a > 0, it results the
system is of an hyperbolic type.
It can also be immediately seen that :

(e (&)

dx 1 dx 2 41

and therefore the characteristics are no longer orthogonal as in the iso-
tropic case.

~If we take into account (11), then the equations (9) for the deter-
mination of velocity components become
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If now we add to equations (18} the relations
dv o,
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we find that the differenual equations of the characteristics are

2

(dy Msin 20 - |'M?sin2 20 -+ 4 cos? 20
(20) (Ei’x). a 2 cos 20

which shows that the system is of a hyperbotic type,

i ing orthogonal. L '
- Ftelé;%l also Ec easily proved that along the characteristics we have

the characteristic

dv, —vpd9 = 0 on the lines a,
dvg — v, d0 =0 on the lines B3

these are the Hilda Geiringer relations.
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DEFORMAREA PLANA A CORPURILOR ORTOTROPE IN DOMENIUL PLASTIC

Rezumat

Pentru studiul deformirii i
. irii  plastice plane se util a i
rim: | _ .zeazd pote
s?ilra;in:i:aﬁze dfor(%l)a (Sl). Legiturile dintre vitezele de deformare ; tcﬁgiz:jgg
e (8). Se aratd cd ecuatiile pentru d i Arii

: 8). : ile efinirea stirii d i
(12) Sént de tip hiperbolic, caracteristicile nefiind ortogonale © fenemne
_ Starea de deformare se determini din ecuatiile (18) ¢ i
tip hiperbolic. e dgtide
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TEOREME VARIATIONALE
IN PLASTICITATEA CORPURILOR ORTOTROPE.
CAZUL DEFORMARILOR PLANE

DE

C. 1. BORS

1. Postulind faptul cd deformirile de volum sint totdeauna elastice,
s-a ajuns la concluzia ci potentialul plastic, din care se obtine conditia de
plasticitate §i legea de curgere, trebuie sd fie de forma [1]:
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Conditia dec plasticitate este datd de
(2) ¥ =K,
iar Jegea de curgere de
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Se poate constata usor cd legea de curgere verifici in mod identic
condigia de incompresibilitate.
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