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‘TENSIONS THERMIQUES QUASISTATIONNAIRES DANS UNE PLAQUE
CIRCULAIRE MINCE DANS L’HYPOTHESE DE LA VARIATION LINEAIRE
DE LA I'EMPERATURE D’APRES SON EPAISSEUR

Résumé

On montre d’abord que la détermination duchamp de températures
en régime non-stationnaire et axial symétrique dans une plaque circulaire
mince se réduit, dans les cas d’échanges convectifs de la chaleur sur sa
fronti¢re et (17), a 'intégration du systéme d’équations (18) avec les
conditions initiales et aux limites (19). Le champ de température (39)
est donné par les formules (36) et (38).

Les tensions thérmiques correspondantes a ce champ de températures
sont données par les formules (59) — (G0).

ON CERTAIN MONGE-AMPERE EQUATIONS AND THE
ONE-DIMENSIONAL UNSTEADY POTENTIAL EQUATION

Y
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Introduction. In this paper we deal with the hyperbolic equations
of the form:
a2d a2 C o 0
(Il) A(P: Q) 12 = B[P: 9) ét Ay (P: ‘I) Ax? 3
i 15 function
independent variables, @ s an unknown s
w}fr(;[f/aa;n(; i ;ll':?ax anrc)i A, B, C are re;l functions of class p‘2. )
. We ’denote by ’).1 (p,q) and 75 (P> @) the solutions of algebraic equation

A}_2 B:'-. - C = O
and with
(1.2) wipyq) =75 v(p, 9 = B
the solutions of the differential equations
(1.3) dp +pdg =0, dp+7 dg=10,

” 4 being constants. ) ' _ .
’ andWi’e cangeasily show that the integration of the nonlinear equation

(1.1) leads to the integration of the linear equation
P2t Duydr Dup e

~ )
“D oo awdp apn

(1. 4) (i

where the coefficients
(I"')) Ly %, B) e }'! [P ('7'3 Ir‘)'l,:u ) (.'7'3 p’)l

are obtained with the aid of the relations (1.2).
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By applying this integration method we get the general solution for
the potential equation of an isentropic fluid in an onedimensional un-
steady flow.

By using the general solution of (I.4) ([{5] and [8]), we may get
analogous results for the polytropic flow, the isothermal flow and for
some other barotropic flows.

In order to solve the boundary-value problems, we may use the
methods of [3], [7], [8], [5]-

1. The setting of the problem. 1°. The first order characteristics of
il.1) are noted down as follows:

b )
(1.1) SRRSO . Lo dzmem O L,
B a8 a8 o3 a8
and
Jd e dx ilx &
1.2) = [ = — =0, = =0,
) P Jap B . 7 oz hEd & e

Out of (1.1); and (1.2); we get

Pr Dy 0t  Duy it

(1.3) ) x
ey 8 " aa op 98 s

As soon as we know 7, we can further determine x and .

2. One-dimensional unsteady potential-equation. 1°, The equation of the
one-dimensional unsteady flow of an inviscid, elastic fluid has the form

02 92 %

2.1 42 (g2 - a?
@1 or . drdx @ ) dx?

0.

Here a ist the sound velocity. For (2.1) we have
(2.2) )\I:q-i—a’ }t2=g'—a.

For the polytropic flow p = cp* (2> 1), and the sound velocity is
given by the formula

(2.3} at=(1—Fk)(p -+ 1/2¢%.
By using (2.3) and integrating (1.3), we get

29p+ 22— V1 —kg==,

2Vp+ 2+ 1 — kg = 8.
When the expressions (2.3) and (2.4) are substituted in (2.2), we find that

(2.4)

b o % [FE]
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3
1 1— &
= ( ) (B 0'-),
a 211 =% = 4
(2.5) V1 — &
21 — k&

The equation (1.3) corresponding to the polytropic fluid may be written

in the form
92t 1 kol (dz _Dz) 0.

i daip o+ p2(k - D0x OB

by several authors [11, [4], {5}

The equation (2.6) was studied Y 1,4) we obtain from (2.6) and (2.5)

For the isentropic flow (&
J*t 4 3 (ar _01)__0

Gt dudp o+ B\ B
" 3o — 20 . 24 — 3B
. D
e M= P T T VI0
The general solution of (2.7) 1is
q o _+~ 5

3 i (O’. _{_ B)2 - AR l,
<?(o:)-|-'fJ(f-‘5)—T(4’ ‘|"*I‘)+T((’ + )

25
2.9) = -
(x -+ @)

where ¢ and ¢ are arbitrary functions of class C! of « respectively 3.
2°, From (1.1)y, we get

3a —2[3 i 2 Sl‘d@ + H{%9,¢, ®") s

(2.10) x = '__\/10 g 1“0
where ‘ . o3 . i 22. o
2.11) Srdﬁ=—zﬁ—ﬁ)4(v+¢)7———3(a+—g)§(f TV T 3w + B2

By using the above mentioned formulas we get from (1.2);
@4-@9’-??——1{@"—} O—f—an,o"'=0.
da 09 o e
Therefore H is constant.
The relation (1.2); shows that
238, 2 (K@, 00590,
: - t— == \tdz + KBy 9,955
2.12) X = 1/—16 H 1/1{), s

where
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(2.13) \ud 2t (-2

= 2= e T W) e (- 2Y) — —
.\ (2 -+ B} 3@+ T3 (% + B)2 i

It results from (1.1) that K is also constant. By adding (2.10) and (2.12)

we get

03 7 )
(2.14) X = 5 ('7' {3) 1‘[ - el r?’ .L' o B({?” '{'J”) L
2V10 3Y10 (2 - 83| ' 2 ’
where L is a constant.

3° And now let us try to determine the expression of U, First we
rewrite (1.2),, by introducing dx/d= from the (1.2),. Integrating we obtain

1
D=t quae =\ (o4 quadn b L(E, 34,90,
J i
Then, if we use (2.4) and (2.8), we get
3 (22 | 82) — 44 r—
P= kel SIS k.

r §= 2
8 V1,6
(2.15) i /’

g = (B Gz 28, Gitp =~ (B — #) (22 - 3p).

These latter relations allow to write

@16) ® = (65 —3p2— o). Bl eda + ! (Gt pran 4 Me@,0,07, 0.

Similarly, from (1.1), and (1.1);, we obtain

(2.17) <D=; (6uf — 302 — p2)7 x\td{ﬂ : 1\(3. BB - N (0,0, 0.
In the same way as before we can prove that Mand N are also constants.
By adding (2.16) and (2.17) we get

b="1Gop 28y, L
4 2

a\.tdﬁ 4-8 Szdv.

{2.18) .
# o] fer o (o pu) 4

where § is a constant, while

: 25 23 23

\ G Bydn = (24 9) 4 (@' + 3Y) ¢,
| B By 302+ P)? 302+ B

+ 25 R

L E (0 b ) e (o ) = ey

3wt T 3 e Y 3@a
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The formulas (2.18), (2.14),+(2.9) represent the general solution of

i i ic case. )
24 f’in t}bhi liiﬁfgr%?lihe above method. In order to 1113% W.l:h. Sttéle; is;n;.l gg;ﬁ
; ‘ :
bove method to the general cquation (I.1), it 1
iﬁzlt]lt&.:ll)mb: a Moutard-Cosserat equation [2]. Indeed, in this case we have

LBy (), @ 875 D@L, ¥
(3.1) r=f{%B,9(2)%5> . g N
i i tion of class C2, ¢ and y are aroitrary 10
wfher;: gj,;, ‘SC?-%lvigs;:(:l:va?y Cmie of a: respectwely . Thel mtegdrzzlinél)ty
gongi?{on (1.3), being satisfied, we may obtain, by using (1.1); and (}.2)3,
the relation

af . df
{3.2) dx = g dv.dx + e B,
here
wdf r)f a.*f ' if PRERS N df =df- I Of ,11',, ERn ?(f),w. n,
dx - a4 t)(‘) Prmm ()r?(rf' ! ’di'?a t"i@' "’),\P f)'-y m

By integrating (3.2} we obtain o o
(3.3) x = g[“a I@': kL) '?rr S A E R i
 is given by the equation

dd = pdl - qu.
By using (3.1) and (3.2), we get

d . df
d<l>=(p+qu»z):£_dv-+(p1—qm)dﬁdﬂ- | |
In order that the second member could be an exact total dif ferential,
the following identity must occur:

dif 0 df
d?f d 1 df = -+ gy | (P % ‘?!’-1)' :
(- q;ig)dadﬂ n ()B(p-. qua) (p + g2 dodp | 2 de
By using (1.4) and grouping the terms, we get
op . N (2 Y
(3.0 (87. - ‘1235 de 0o 0aldB

To satisfy this relation it is necessary and sufficient that

g
op 0 _yq, .0,
(3.5) ba oa 03 op

These conditions are realized owing to the fact that
dp + wdg = dp, dp I vadg = da.
results from (L3).
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4 Supplementary remarks. 1°. We have obtained the general solution
of the potential-equation for the isentropic flow, after knowing the
general solution of equation (2.7). Moreover, for the polytropic fluid
P =c' (B >=1). In that case we have

12 . 4 g
(4]) o= C (0! 3 (t]_o |C= f 1
Oxdf =Bz P 20k — 1)

This equation was studied in [5] an [7] when ¢ is an integer. By
applying these results, we are able to integrate the potential-equation in
the isoterm flow and in the polytropic flow if (k& + 1)/[2(k— 1)] is an
integer. The integration of (1.3), according to Cosserats method may lead
to more general results.

2", In order 1o solve some boundary-value problems with the aid of
general solutions, we may use [3], as well as Mises works [6], [7).
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ASUPRA UNOR ECUATII MONGE-AMPERE $I ECUATIA POTENTIALA
UNIDIMENSIONALA, NESTATIONARA

Rezumat

Se stic cd integrarea ecuatiei cu derivate partiale neliniare (1.1)
conduce la integrarea ecuariei liniare (1.4). Demonstrim aici ci, daci (1.4)
este o ecuatie integrabili explicit, putem obgine solutia generali a ecuatiei
neliniare corespunzitoare. Studiem mai departe aminuntit ecuatia poten-
tiali unidimensionald pentru cazul isentropic. Pentru rezolvarea problemelor
la 1 mitd cu ajutorul solutiei generale putem folosi metodele din (3,6, 7].

PLASTIC PLANE DEFORMATIONS OF ORTHOTROPIC BODIES

BY

C. 1. BORS and V. DIACONITA

The problem of plastic plane deformations of ortlﬁotrop&(r:hgo?;esthl::a;i
already been swudied by a great number of researchers R
dies, have made use of various plasticity conditions. L.
- We confine ourselves only to quote the following scientiic
& I[Zl].the present paper we shall s
potential is given by [8):

a2

N . ( A22 - g

(1) (e, = Kl'z(“n" . “22) + Kzakczz'-A ‘-3;)
e A?'Z

tudy this problem when the plastic

Dy V2 , L
+ Ky, (033 B -’3:::: Gn) + 2K, 0}, T 2Ky505 56 %31

and the yield condition by
yr (G.-,-) =1,

where K. are constants or not, according to whether.the bocg' is htc:;r;:l—
ous or not, which characterise the plastic properties of tq ed mg thé
B The coeff,iciems A A, (4,j=1,2,3) are being expresse v
ing to der study.
i« constants referring to the body un . B
dasmﬁfﬁe form of the potential was obtained fxl'nom }:he Sﬂpggﬁ;]tlc()il) t;ﬁlé
i g ic. Both, the pote
deformations are always elastic. Both, { '
tt}tllg V;Iclicrinecoidition (1) are natural generalizations of the well-known

i isotropic body.
results in the case of the is . - .
In the present case the relationships between strain raies On the one

hand and stresses on the other hand are taken thus:

(1)



