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= Formulation of the problem

< i temperature elastic state;

§X - elastic state from the action of mass
forces;

§ - elastic state due to surface forces;

Fig. 1. A transversely isotropic body of
revolution

Q="+ E% +£ -total state. (1)

Elastic state - a set of components of the displacement vector, stress tensor, strain tensor and
mass force vector.
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Mathematical model

Boundary state method

& ={uj,&ij,0ij}€E -internal state;

y={u;,piterl - boundary state;

2,t® + 2, > ap® 12y @, (£0,£@), = (4,5 @), - isomorphism.

The solution is the Fourier series:
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Expanded view:
S o <~ (). o l
Ui :anui(l); g” :angsl)! alj :anaé )’ XI :chxl( ) (3)
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= The solution of the boundary value problem

The general solution to the problem of plane deformation of a transversely isotropic
medium: | = = | ' .
o,” =—Relriei)+72pa(s2)li oy® =Relm(a)+ p2(c2)l;

4)
: . | Er ol : : (
on” =-Relngi(c)+ 7200(c2 )1 o," =Vr<7yp'+‘/zE_rUzp', 720=0; 71 =0;
z
Transition to an axisymmetric spatial state:
R i oy 17 (o) —of) 2y’ -r?)
= | ——t—dy; =— | ——=——dy; —0p=— 4 dy; o079 =0v9;
o 7T_J.r = Veo ”_J'rr T_yz y; oy — 0y ﬂ_jr TS Y; 020 =0ro
(5)
1t (o +ofh) T el
o e R e e e e
- B e e ”—jrrw/rz—yz 7 lrryr?—y?
(&.&)=] eﬁaﬁdv - scalar product in the space of internal states; (6)
\Y,
(r.72) =[ PiufdS - scalar product in the space of boundary states: (7)

S

o =] (pu® + p,w<)ds - Fourier coefficients. (8)
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pp=2-10%,p,=0,(r=2, 0<z<2),
p,=0,p,=0,(r=1 -1<z<0)
pr=0,p,=0,(z=-1 0<r<1)
p,=0,p,=0,(z=2, 0<r<2)
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O=2z2: X=10-{r%,z% +r}.
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Fig. 2. Meridian section of a body of revolution

Fig. 3. Isolines of stress tensor components: a- o5 ; b -




The solution of the problem from the action of mass forces

Fundamental polynomial system:

up =2’ 0.y 2’ .

Scalar product and Fourier coefficients:
(X(l)’ X(z)): X0 . x@dv; x® —gRO(r,2),20(r, 2)}; ¢ =(X,X%3 )
\%

b \Y;

Fig. 4. Isolines : a- vector u; b-vector w; v- oy




Solving the thermoelastic problem

General solution for flat temperature deformation:

: s pl pl : pl
Top'=%Re[¢o(go)]; so=2/70+iy: uy =Rel[popy(so)l; uy =Refigopy(so)l; uy =0;
YA

oPl I oP! ' o P! - 0Pl : (11)
o7 =-Relrgeo(co)l; oy =Relmlso)l; oy =-Relyomolsoll o, =Rel(l—20)olso)l;

7,0 = 0, Tro = 0.
Scalar product and Fourier coefficients:
&)= [Tordv; ¢ = [TTdv.
\Y \Y
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Fig. 5. Isolines of stress tensor components: a- 65 ;b- oy;v- oy




Resulting state

-

Fig. 6. The contour of the deformed state

Fig. 7. Isolines of stress tensor components:a- o, ;b- oy; V- oy




Thanks for attention |
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