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9990920 Loby:

b) L, ¥ _y, (D

oD oD oD ,
=+ ~ 4+ =0. (2)
oxX oy 0z

(1) 5 (2) 89L53580L5E 935000 FMBILHMOMIOL S gEgdBHOMBESGHOI0L
3906@Mgd9005. 538 890mbzgz9d0 Lo EH030LM30L IMEFMWMIOMO  doegdo

90300mm bmeols Gmes.
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096039 9gdBHOMPE3500Md0L B30HB03MO 356MmbL 5J3l Tgdgy0 Loby:

N, =ce, +(cl—205)gyy +c,e,—eE —p,.T,

N, = (¢, —2c,) e, +ce, +ce, —eE, B, T, (3)
N, = C3(8xx+gyy)+czgzz -e,E, - B,T,
S,=¢,¢&,-¢E, S,=¢,¢,, —¢E_, S, =Cs &y

DX =€, ¢&,+3, EX, Dy =e,¢&,+03, Ey,

D, = el(z:XX +5yy)+ e,e,+3, E,,

boem 3080l 396GHM@gdq0L 5g300 9dga0 Loabg

ou o v ow
gxx =T 8yy = > gzz =
oX oy 0z
oV ow ou ow ov ou
E,=——+ —> Tt T &, =+ 4)
0z ay oz 0X X oy

bBoo3 U, V, W — 2500550030900l U 399d@Gmmol 8ca9bgwgdos  dgladsdols
©963d90bY.
T $9083965&)M0oLsmM30L 3593L:

2

A, 0°T
A2T+—1 2:0 (5)
A, 01

396¢™ 905 GgL50530L0 LOLYBEZMM 30MMBJOOM. 5 4, 1, 1OMYSTGIOJOCOMBOL

3098039639005  0BMGHO®M300L  LodOGYgJdo @S z  MMIoL  AdLH3MOg.

2 2

A, = ° —+ ——  @33@oLoL  M3gMHGHMO0s  @©IZOGHOL 3MMOO0bsEGMS
0 X oy
Lol gdsdo.

00 J90mbgg3zsdo, OHMEs  3999Y0JdoL U 39dGHmMol  OHm@EHmOol
3033mb696¢gdL 99990 Lobg sgz0:

a)B, =c rélfé—vw

TSy T
b)By:CAFa—U—ﬁﬂ—l, (6)

Laz axJ

_ o lov oul

ORI |
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Q5 3930035¢0Lobgdm, Mmd

ov op ow o

a)S, =B +2c,—+e,—=-B +—+e,—,
0z oy oy oy
oW 0 ou 0

b) N, = B, +2c, —+6, =B, +2c, —+e, —, (7)
ox ox oz ox
ou ov

c) ny =B, +2¢c,—=-B, +2c, —,
oy OX

35306 (1) s (2) LobEgdolomzgol a399b90s:

2
c,+2c, 9K cc,—(c,+2¢c,) a’w 0B,
a) —

0B,
2 + =
C, oz c, oz oX oy
_ ﬁzoc1_(cs+204)£+ (Cs+204)el_clez 52¢ e |(02(/) N 62g0\|
c, 0z c, oz’ ‘?kax2 6y2)'
oK oB, 0B, g
b) - + + e, =0, (8)
oX oy oz oX 0z
8B, 0K 0B, o°p
c) + — +e, =0
oX oy 0z oy o0z
oB, 9B, ¢, 0B,
d + + = =
oX oy c, oz
Lo
- [ou ov ] ow do
K=c¢c|—+—|+(c,+2Cc,)—— T+e —. (9)
1\\6)( ayJ (3 4)62 ﬂlo 1az

< < <, <
o TXSX, Y, S YTy, 52

. 2, ., Gmmeg Fgbo T=U02

< < < < < <
0o T X=Xy Yo YT Yy Ly, 21—

Lssg L, = x

zZ, .

503608600 z, Lo3MMOOLsEHM LOdOEHYOL Tglodsdol LodGMEYg S = S, -00,
5056096 k= 0 9B k1.
T $993965¢16s, ¥ 9gagd@®nmo 3m@EgbEoswo, 3swssaowgdol U

39d&™60, gwaddHONwo D 0bIsool 39dA™E0, JwgdBHOIo E  3gaerol

399A™6M0 @5 dsd30L BHIBEDMOOL 3mI3MbgbBgdo k -M6 g9bsdo s©0360dbs530
D95 k 0bgdboo.
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LoboBgmm o Lo3mbGoddm  30MHMddL,  MHMIwgdLs3  J39dmom
39630bos3m GqLs353oLO LELEBOZOM 56 BollsDBWZOM-L53MbESJBHM sdM 356900
@5LIoLOL 59300 F9dg0 Loby:

s, 96 5, D9053060Bg (5699 LogmmEMEObs@™m z, 96 z, LOdGEY)HY)

a)N, =F, (x,y), S,=F,(xy), S, =F (xy)
byw = f(xy), u="f,(xy), v="1f.(xy)
N, = F(x,y), U= (xy), v=f,(xy); (10)

d)w = f,»l(X: y), S, = sz(x, y), Szy = Fjs(x, y).

50bmsb, Gemzs 27z, ob 27Tz, 3gd3gMeB IO IEo  39olsmzol
8m(3990v05 898090 LOLOBPIO™ 30MMdYdO:

oT
) = Fu(xy). 96 b) T=F,(x.y), 6 oyZly o1 =F, (xy), (11
y oy

b gegdHOYo 39erobsmgol

a) p=F, (xy), 56 b) D =F(xy). (12)

z

(10), (11) ¢ergrmdgddo k = 0 b 1, j = 0,1.9m39¢ §gbsdo OHmzs X = X, 96

oT
a) —=0, u=0, S =0, B=0, D =0, 96

X

OX (13)

b) T=0, K=0, v=0, w=0, ¢=0.

Omgs y=y, b y=y,
a) —=0, v=0, S,=0, B=0, D =0, (14)

b) T=0, K=0, u=0, w=0, ¢=0

k M6 Bogmb@oddH™m s, Bgs30mHBg LM Yds T99IA0 30OHMdYdO:

. aT"  aT M
T -T" =0, -
0z 0z
. aDk aDk+1
D/-D/"=0, —-—2
0z 0z
k k+1 k k+1_ k k+1
N, =N, =0,8, -5, =0,sf-s""=0 (15)
Uk—Uk+1:O,V _Vk+1=O Wk_Wk+1=0
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Sb

W —w = 0, N, - N =0,
y z
Szkxzo’ Szkx+l:O’
(16)
sf =0,8"=0;
y zy
sb
N =0, N'"=0,8 -s;"=0,s —s: " =0,
lJk_uk+1=o’\/k_\/k+1=0; (17)
Qo 5.0.

585L06, (10) - (12) gme3)wgddo 898535¢00 F (x, y). f, (x, y) BIbI50900
Q, = {x, <x<x3;y,<y<vy} 50980 8mEgdnwo 5mbJ309905. olgmo, Gmd

130¢0ol f0dmgdHg LEOMEEYds F90bBAGOMEMBOL 30MIMBYDO. M55 Tggbgds

Fip = Fip(x'y)(p :r)’ fiq = fip(x’y)(q :1'_5)'

Fo=F O0y)(r=17) f, = £ (xy)(s = 15)
896J30900056  dmzgombmgmm,  F eC™(s,), f,eC™(s,), C"(s,)-gowob
B95300DY i -x9g6M B0 MHY393BO0 ORIMI630MYB5MDs, 5ToBOMb i -MHO

1
Fo®mgdmmo 93mm3bol € (S, ), S < <1l 39wgMol 3sll. gl 306HMdd0

MBOMB3gYmRab, 0dsl MHmI  gmbdzogdoo  Fgaz30dwos  FoMdmzoyobmm
BLBMEYEHMOO s MBdMOIE 309dso BOOIL 3(3H03900L Lobom. ot
530y, OMYMOF Bgdmm 503608690 R0l [0dMgdBg olobo 53859mR0WdI6
390565390 ™dOL 306-MIHOL.

LoloBEZOHM 5 BolOHBWZOM - 153MBEOIBH™ 59M (356930l 5FMbLBOLIMZ0L
bgwloy®mgwos (10)-(12) 3oMmdgoo  9gLsdsdobo  F93335¢m» 89990
3060Mmd900m  (4399mm  3m6309G Mo LobOBOZIO®  5TME67d0L  STMbLBOLSL
©530(3bgd0m S1gm0 933wl Y30MEHGLMDST0):

J ) o 0 0, S 0 B=0 D 0
a) —=0, u=0, S, =0, =0, =0,
ox (18)

lb) T=0 K=0 v=0, w=0, ¢=0.
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|fa) NS = F o (xy) T, (85.85) = F (xy), T,(S5.85) =F,(xy)
jb) W= 00y T () = Gy T () = ()
:c) Ny =F (x,y), T, (uv") = f~]1(x y), T, (uv") = 1:]2(x y)

l

B53Mb6GSJBH™ BY306M9dBY):

k+1 k+1

a) Nzk—NZ :Fl(x,y),wk—w =0,
T (S -8y, 28, -8.7) =0, T, (s, -s."s, -s.7) =0
1“1(uk—uk+l v - k”) =0 l"z(uk —u v - k”) =0

by N =N T"=0,w"-w""=0
r,(sy.S,) =0 I (s, s ") =0
r,(sy.S.) =0T,(s,".s.") =0

c) N‘=0,N"" =0,
1“1(u"—uIHl k—v“l) =0 Fz(uk—uk”,vk—vk”) =0

o0X oy ’ oX oy

772 = Szy 56 n,=u 56 772 =V Fjl(x’y)’ jz(x'y)'eclvq(sk)’

fa(xy)s f(xy)eCh(s,).

(19)

(20)

(21)

(22)

(23)

(24)

(25)

LoloBZOM @S LOLIBOZOM-Lo3MBEIIBHM  50MEs6gdOL MYy MEsGEo

53mbsblBo 3d305 olgo 58mbbLBL, Gmoglsg u*, vi.w' ec’(e,)Nc™ (a,)



26930900 93054MmB0qdgb  MHMYMEOE A9BEHME9dOL, Slg3g LolisbEgmM o

1530MbGOJBH™ 306OHMdJOL.

BoloDBEZOM @S LOLYBOZOM-Lo3MBEIIBHM  9TMEI6gdOL MYy MEsB™Eo

Rbg30sms 3¢olido BMYos 58MbIBUBL 53l T98gao Loby:

, oo
bsosg Yy (xy.2),Y, (x.y.2), Y (% y.2) @ w=a—f 86930900

396GMgdsm5 LobBHYIoL sdMbsbLBOS

( c 62(//
|a) Ay, + 4 21 =
| C5 0z
| Pk 8 8 0T

PIAYL T, a:/; o alz//22 o azf " 02?

d o’ ot o°T
iC)A2W2+a1 a:/; o a:/za_ ? az(/: IO
| ‘ N
- o’ o'y o° T

|e)AZ¢+aG —-a, 23— . sz—alo ~=0,
L 0z 0z 0z 0z

5] a,.a,,...a, bl BE3OMEOo 3©B03900s.

(26)

399930

(27)

LolobEgmM  5dmEsbols  s3mblbol  dgomEol  LyoEMLEBHMSEOM©

39630b0@ M LsbOBPIOHM sTM 3565 309DM3IM5T03ME0 BooLIMZ0L, HMIOol

3396909 ImEgdos (18)- (22) 3o0MHMdgdo. o3 99dmbggzsdo

-p,z

e, ™ JCOS(mx)COS(ny),

N

o
il
[
=3
-
3
>

<

1
VM s
™M s

>

N
3
El

Sli’l Sll’l

o

=
I}
™M s
[ — — [ [—
>

Ell
I
)

N

II0
8 M s
u‘[\/] 8

(28)

3
1
)
3|
1
)
o
3
S

=Y

]
) Jin () i
]

o

N
3
:

sm sm

r—g——— —_——
Il
M s
M s

Ell
I
)
ol
n
)
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2 _-p,z 2 _-p,y(z-74)
mn+d8pze AZmn-'-dapze BZmn+

Nz= X X |:d7 plze-plelmn-'-d? pferpl(zrzl)Bl
0

3 _ P32 3 Ps(z-2;)

+d,p,e A, +d p.e BSansin(mx)sin(ny)

3 -p,z 3 -py(z-2) 3 -p,z

_ z : 1 3 _-pp(z-7y)
Fl(sz’Szy)_ 72 72 [_dﬂ’le A1mn_d7p1e Blmn_d8pze AZmn_dS p,e BZmn_
m=0n=0
3 _-pyz 3 -py(z-7,) . .
-d,p,e ™A, —d p,e B3mn}sm(mx)sm(ny),
Koky S 2 2 3 -pz 2 3 -py(z-7y)
rZ(TXZ’TZy) B 72 72 [_C ple Almn_c ple Blmn_
m=0n=0
_czpfe’pl(z'zl)Blmn}cos(mx)cos(ny),
> * 2 -p,z 2 -py(z-2y) — 2 -p,z — 2 -py(z-zy)
p= X X |:—d10plep A1mn7d10p16 Blmn—apzep A2mnfapze BzmnJr
m=0n=0

wdy,ple AL wdy ple™ M B Tsin (mx)sin (ny)
2=0 5 z=1z LOLYIBOIOM DBYI30MDY Bmi3gdnwo  BMbJ30gd0
393050Mmm MO0l GHO0YMmbMIgEMmoMw (30039350 I 393GHMW ™Mo obobo
50539  Bge306bY dmEgdne N, 1, (S, ). 1, (S, S, ) 3o8mbobregdgdl.
500l 099ad© A, B, 3903039008 803sM 8030090 50w

396GMgd5m5 LoLEBHYISL. 53 LobiEgdob:

2 3 2 3 _-pz
A _ ¢ pl F31mn —-C ple F32mn
1mn 4 6 -2 !
c'p, (L-e ")

2 3 2 3 -pzy =
B _ c p FSZmeC p,. FSlmn

1 —
mn C4p16(1—e 29111)

bowon A, , B, . A, ., B, 090303900bsm30lL 30300900 MLsLEOMWM

n’ 2mn 3mn 3mn

SQagdOHe b GHMmEgdoms  LobEGgds A (i=1,2,3") dEMIMO-

-Q053Mbosg&o doGH®o00m. A B A B A B

0303900l 2obLoBEgMOL  F9gdgy,  TgLodsdolo  BMOIMWgdol
350mygbgdom  gowols 69doldoghH FoHGowdo  Fgodwrgds  303M3M
39950 Id0L  39dGHM™O0 @5  dsd30L  BHgbbmOHol  3mB3mbgbEgdol
39603369 mdgdo.

bBoEmyomMo 509905  5dmbLbys  BgooldoGmo  Lbgs  Lobsbrzdm
5dm3sbobomgob.
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50539 3965365x30L  dmemlb  dmyzsbowos Mogbgomo  sbsgrobol
390993900 LbzoLobgs Fologrologsb ©sdBs©YdMEo 309DM3gMsdozmwo
ROWOobsM30U.

309bmgmgdnb@o Fomdmoaqbl Zno s6 Cds s6 LTC-19 56 OTBC-3

3093965803790 FoLOOLIROD sdBOIdIME Fowsl. Gowol By
Pobbogo  mo30LBs@Oos oMy OBHZ0MMZ0LLYSD. 08539  HobbogBg

©936OMW0os  9gdHO™M©O, OGMIgwmsbsg  doygzsbowos 3m@gbzoswo
(65b.7).

Jogemgery@bSo

Bub. 7

R0l ©9Y39OEGOL FoOM3Mbs %, v, 2 3MMOEObsGHMS LoLEgsdo

‘83()30()
Q={0<x<x1;0<y<y1;0<z<zl}
_ (29)

Q={0<x<x; 0<y<y,; 0<z<z}.
569. 28-9 gmMIMgdol gom3zscobfjobgdom, J390mo dmy3zysgb N, Qo Ny
Bn®dsem®o  dsd3900Lsm30L  Mogbgzomo 3603369 mdgdo  (89dsbozm®o
ds03900L gl 3609369 Mdgd0, MMIWgdoiE 830Mg© PobLH3953WYd0s6 dsd3900L
dogJLodsErmMo 3609369 ™dgdIOLIR6 Tgbodsdol FgmEowgddo, 506 3304abob
Dom3mpqbsll 030l dglobgd, ™) OMAMO 5G0SH dsd3900 2obsfowgd Mo
309DMmggd963Hd0). 53m 3560l 53MbEbLBYW s T9Ygbowo 0dbs denm3-lidgds.
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1. 3350OGHMWOo gool 33900-10039, gowol Lboldg - 5083. o0
Rowobsmzol 530b03m-d9d5603960 d©d039%0UL Gogbgzomo
36003690 ™d9%05 (309H™39658035 Zno Godob):

c, = 20,97. 10" Pa, c, = 20,97.10' Pa, c, = 10,51. 10" Pa,
c, = 4,97.10"Pa, ¢, = 4,43.10" Pa,

2
e, = ~0,61kn/n , e = 1,14kn/n", e, = 0,59kn/n,
5-17,3810"F/m, 3,-7,8310" #/n.

GmEd  x ~ 5089,  y~ 5,10,..,10083, <z~ 5,10,15,20,1533, JgLodsdobo

305803900 N, @5 N, 8myz3s60e05 89-8 BoboHby.

—

E
=

N, ER
3) B3b.8 %)
2. 3350630 ool 2390w©o0-100 39, gowol Loldg-50 8d. 0
3owobsmzol 530b0o3m-d9dsbozmeo 993039900 Mogbgzomo
3600d369cmd9d05  (309BM3gMsdo3s Cds ¢odob):

¢, =856.10"Pa, ¢, = 9,36.10"Pa,c, = 4,62710"Pa, ¢, = 1,49.10" Pa,

4

c. =1,62.10"Pa, €

2 2 2
. | = -0,24 km/m | e, = 0,44kn/n €, = -0, 21 kn/n ,

3=79910 " F/m, 3= 844710 F/um.

GmEd x ~ 5089, y~ 5,10,..,10083, <z~ 5,10,15,20,1533, JgLodsdobo

365803900 N, ©@d N, 9myzs60@0s 89-9 BobsBBy.
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_-J'\'Tx 1“\&

5) Bob.9 3)

3. 3390O GO gowob 33900-100 39, gogrol Loldg-50 83. 3 gowo-
Losn30L BoBo3M-89d9603MM0 803900l MHoisbzomo 9608369w™mdgd0s
(309Bm396M53035 LITC-19 ¢odol):

¢, =10,0910"Pa,c, = 9,310"Pa,c, = 54710 Pa,Cc, = 2,4°10" Pa,

10 / 2 2 2
c, = 2,410"Pa, e, = -3, 4kn/n, e, =15, 1kn/n €, = 9,45 kn/n ,

> =12,3810" F/n,3,= 15,310 F/n.
GmEd x = 5083, y = 5,10,..,10089, =z~ 5,10,15,20,1533, dgbsdsdolo

365803900 N, @d N, 9myzs60e0s 89-10 Bobsbby.

W,

Bsb.10 o)

4. 335060GHMWo gowolb 3390©0-1000d, gowol bolbdg-5003. o0
RowobsmM3zoL 530b03m-d9dobozm®o d©3039%00L Mogbgzomo
8609369 ™39005 (309BmMm39Msd035 HTBC-19 &osdol):
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¢, = 15,1710""Pa,c, = 13,6'10"Pa,c, = 810" Pa, ¢, = 2,9°10" Pa,

2 2 2
c, = 3,60°Pa, € = ~7,9 kn/m ,e, = 17, 7kn/n €, = 15,4 kn/n ,,

> = 22,510 " F/m,3 = 18,4710 F/n.
GmEd x = 5000, y=5,10,77,10000, z~ 5,10, 15, 20, 1533 JgLodsdobo

365803900 N, ©@d> N, 3myggsbowos 89-11 bsbobby.

N, N,

5) bab.11 B)
d009dmMmo m5x303900L sbsgoBo 0dwgzs LOTMOS oSl Qodm30@EbMmm
0900090 ©sb3369d0:

1. 69d0LdogMo  309BM39Msdoz0LbsM30L  gangdgbGdg Lodg@mowmwo
©GZ0OMZ0L OOM 5©0MABES MM obsfiowgd o br®mdos o N, ©d N,

ds03900 51939 LOTYEHOOYWO..
2. 306390 G030l 309BM39M3030L5M30L bMOToy® N, ©d N,

d50390L 993l votymxzomo 360d3z6qwmds, o®sd Lbgs GHodolsmzol 30 dsmo
8609369e™mds  ©gd0M0s, o3 60dbsgl 0dsl GMI 3039w Fgdmbggzsdo
309DmgwgdgbBHo 03wddgds x @O Yy ©)Mdgdol  dodsMmnergdom, Lbgs
d900b393993d0 gagdgb@o 25F0dme0os.

3. 30650056 br®PscrmMo N, s N y d503900L 3565H0egds Lbgsslibgs
309HM39658030L5m30L 90dgds 0yml bbgoolbgs 60dbol, 85306 Fgodergds
Po03m30000bm» obgmo  gargdgb@ol s®LYOMDds, MMIglsg 5J3b  olgoo
R0D03MNO0  Fobolosmgdgdo, MMIwol OB beMIsgrMo  dsd30L
360093690 md5 046905 6ol GHmero.
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4. 990dgds 535M00 IM035wR9bosbo 9egdgb@o, MHm@gLss ghom-gMmo
0965 49303905, bererm sbs®RYBo 139bgd0o 039dd90d0s.

900900 5dmboblbgdo dgodwgds godmz09gbmo 309HmgargdGHOvicno
9oboli0smgdEgdolL 256LsBPIMOLIMZ0L F9dIR0 SWMOHOMNTOm:

dgligame:

9m39999w0s FoOM3Mbs 35659 g30390L BMMIoL 309HM M0 3w0
90999630, MMAol 239000 {fobboggdo  s3sMgdmos L3gEosw IO
Lobom s 3m399990s §ergdgb@owMo G030l 2569 IGHI0MM3S.

I 93s30. 309Bmgargdgb@ol  ©sdgbodg  fodGHowdo  0BmIgds
290550030900l 3608369eMds (565 Mgl 10 FgOEHowobs).

IT 9@530. 259my9gb9dw90s 80900 59mbsblibo LsbyBEOzMM LOdGMEHY) DY,
3090 MO SEQMOHOMIE 399mbOb9dqdL BOOISPYO0GOOL
3033w94bEo 394GHMMmOLsmM300L.

IIT 9¢3530. 393EGHMgd” Mo MHobgz0m 3609369 ™dgdL godmbobryargdgdols
3o0BMmIogdgdl,  MmIgwwog dorgdmos BoHo3NMO  FobsLosMYdgdOL
090050900 9650 BME  STMbLBILEISD,  3WPPIMWMBdD SOOI
396GMgd5m5 LoLEHYISL SO M3bMdOM.

IV 93s30. 8o0gdmwo Lob@gdob sdmblbom 3090wmdm BoHo3MMHO
dobolinsmgdEgdol 3603369 mdgdL.

330050 fmbol  sdmEsbs,  MHmIgwog  m3Godswro  Loligol
0©I6GMOO0  5dmEsbss  oblbgds s193g T9GIMO35DJdIMo  5TMbBIbLBYBOL
QHAsMH9d0.

39630boMmm 0lYMO sSEPMOHOMT0, HMIcol 993560l OML dm(39dwEos
309HM9w9d9b30 BsbslinsmgdEgdom, 3569 IGHZ0MM3JO0m, Fogs (odsd-
~©98MOT0M905©0) 309H99d96EH0L  dYMT>MGMd0m, brmem  godmbgerols
©@OML Mbs 2560LSBAIOML M3EH0ToemMo bobdg, oby MM 56 FgoEgswml
9w93963)0L Bbgs BmAgdo.
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I 9¢530. dm39999eo 3ymdscgmdol Bsd Isgdom E0bYds sBswoHMGO
3990bsbYgd900L BYLEO 58Mbsblbo.

II 93930. 965¢00HBM6  53dmbsblbdo  36md Lowog godm0ygbgds
33W9©0, OHMIG03 SHILOIMYIL 9egdgbEHoL Loldgl s dmogds BobozMeo
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Abstract

Thick ellipse-shaped plates are widely used in different fields of
manufacturing technology, as parts of structures and machines. In the process of
exploitation, structures, and different devices in general, experience mechanical and
thermal influence and therefore, checking the firmness and determining the
credibility of them is vital. In particular, through the analysis of the strained-
deformed state of a piece, it is possible to determine the index of firmness. However,
the complex shape and defects (cavity, non-homogeneity) of a piece can complicate
the analysis. Besides, the disintegration of a piece with different types of holes,
ridges, and insets is sometimes necessary for technological or constructional
purposes. Theoretical and practical studies demonstrate that such disintegration
causes the inconsistent concentration of tension, which significantly and
significantly changes piece’s damage tolerance.

Problems of calculating the firmness of cylinders with different geometric
shapes in various exploiting conditions have been originated in the fields of modern
construction, technology, and several scopes and machine-building.

Examining the effective ways to tackle those problems is significantly
interesting, because altogether, they determine the level of advancement in science
and technology. One example of such a problem related to the mechanics of solid
deformable bodies is the determination of the temperature field and strained-
deformed state of unevenly heated bodies and structural shapes. The results of
temperature voltage/tension should be considered in numerous engineering
calculations, including construction, nuclear energy), in the process of designing the
nuclear reactors, thermally scrutinizing cylindrical bars, producing and scrutinizing
metal structures and devices’ elements - which are related to the use of inductive
heating, calculations for solid fuel engine of rocket, a thick walled cylinder with an
internal cavity, and etc.

Analytical and several approximation methods of plate calculations’ theory are

used for that purpose. We want to highlight that, examining the engineering-
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technical problems was always significantly related to the general theoretical
problems of solid and deformable body mechanics.

The modern stage of construction development is characterized by the
determination of related practical problems and the necessity of solving them.
Building engineering process always originates related engineering practical
problems, which is also a characteristic of the following dissertation as the
connection between theoretical examination and the solutions of practical
problems.

The wide use of modern composite materials in construction vitalized the need
for examination of the firmness and credibility of structures’ elements considering
the anisotropy of used materials (transversely isotropic).

The 3-dimensional boundary problems regarding elasticity theory and general
solutions and methods of elastic equilibrium equations play and has always played a
significant role in the formation and development of calculation methods of
firmness and credibility of different structures.

Exactly solving the boundary problems of elasticity theory is a reference for
several approximation methods and determination paper of their level of
effectiveness. Therefore, solving the problems provided in this dissertation
regarding the ellipse-shaped plate and the thermoelastic equilibrium of its parts
has a significant practical value.

Additionally, besides analyzing new methods, attention should be paid to the
improvement of the existing ones, which has always been an important task.

The mathematical model of non-ordinary problems regarding the
thermoelasticity of thick plate, which is caused by the area, as well as the boundary
conditions being out of the ordinary, is demonstrated in the paper. The domain of
components of the unknown vector of displacement could be an ellipse, one-fourth
of the ellipse, three fourth of hollow elliptical cylinder and etc. On the surfaces of

those areas could be fulfilled four different conditions.
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Using the Fourier method and the general solutions obtained in this paper the
solutions of those problems can be simplified to the system of linear algebraic
equations. Solving this system expresses the components of displacement vector and
voltage tensor exponentially with convergent series - their coefficients are

represented clearly.
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