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ANNOTATSIYA
Magolada govushog-elastik gatlamning umumiy holda uch xil tebranishlari
sodir bo’lishi mumkin. Bular nostatsionar ko’ndalang, bo’ylama-radial va buralma
tebranishlardir. Ushbu tebranishlardan buralma tebranishlari bo’ylama-radial
tebranishlardan alohida tekshirilishi mumkin.
Kalit so’zlar: qovushog-elastik gatlam, tenzor, nostatsionar, gidroelastik, radial,

ABSTRACT
The article considers three general oscillations of a viscoelastic layer. These
are non-stationary transverse, longitudinal-radial and torsional vibrations. From these
vibrations, it is possible to check the torsional vibrations separately from the
longitudinal-radial vibrations.
Keywords: viscoelastic layer, tensor, nonstationary, hydroelastic, radial,

KIRISH

Biz garayotgan gidroelastik sistemaning harakat tenglamalari qovushoqg-elastik
)=

jismning M(A‘f’):pa bt

ot? '

to’lqin tenglamalaridan iboratdir. Ushbu tenglamalar

sitemasini integrallashda aniq yechimlarga ega bo’lishi uchun chegaraviy shartlardan,
nostatsionar harakat holida esa boshlang’ich shartlardan ham foydalanishga to’g’ri
keladi.

Qaralayotgan masalaning chegaraviy va boshlang’ich shartlariga oid bayon
qilingan mulohazalardan kelib chigqan holda yechilishi kerak bo’lgan asosiy
chegaraviy masalani qo’yamiz. Buning uchun, radiusi o’zgaruvchan qovushoq-elastik
sterjenning buralma tebranishlari o’zining o’qiga nisbatan simmetrik masala
ekanligini yodga olamiz. Bu holda kuchlanishlar va deformatsiyalar tenzorlari hamda
ko’chish vektorining hamma komponentalari ¢ — burilish
burchagi koordinatasidan bog’liq bo’lmaydi va
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ifodaga ega bo’lamiz. Bu yerdan ko’rinadiki sterjen nuqtalarining U ,- aylanma yoki

buralma ko’chishlari uchun faqat ¥, - potensial mos keladi. Boshgacha aytganda
buralma tebranishlarda potensiallardan fagat ¥, gina noldan fargli bo’ladi.

U holda kuchlanishlar komponentalaridan fagat o,,, ©,, lar ko’chish
vektorining U, komponentasi noldan farqli bo’ladilar [8]. Ushbu holatlarni hisobga

2

olganda garalayotgan sterjenning M(A\if):paq’

harakat tenglamalari ¥,

o
potensialga nisbatan quyidagi tenglamaga keltiriladi:
M 10°%, ..
OQ%TJ—B;aﬁ =0; 0<r<R

bu yerda
Mo(¢)= £0)- [ Fle— ) e)r

10 0%,

°“oa? ror oz?’
b= \/Z - sterjen materialida ko’ndalang to’lqinlar tarqalish tezligi;
P

u - Lame koeffitsiyenti;

p - sterjen materialining zichligi;

R - sterjenning ko’ndalang kesimi radiusi;
r - radial koordinata;

z - bo’ylama koordinata.

1142 May, 2022

https://t.me/ares uz Multidisciplinary Scientific Journal




Academic Research in Educational Sciences Volume 3 | Issue 5 | 2022

ISSN: 2181-1385 Cite-Factor: 0,89 | SIS: 1,12
DOI: 10.24412/2181-1385-2022-5-1141-1146 SJIF: 57| UIF: 6,1
- - - - - - -

ADABIYOTLAR TAHLILI VA METODOLOGIYA

1. Amenszane O.A. Teopus ynpyroctu -—Deformatsiyalanganlik holati
o’rganilgan.

2. bomotna B.B. Kosebanus u yCTOWYMBOCTH YNPYTroW ITMIHHIAPUICCKOMN
000JI0UKH B MOTOKE CxxuMaeMmoro rasza — radusi o’zgaruvchan silindirik jism ichida
suyugqlik harakati o’rganilgan.

3. JIsB A. MatemaTrueckas Teopus yrnpyroctu- Diffirensial tenglamalar orgali
suyuglik holati o’rganilgan.

4. Huxkudopor A.D-suyuqlik holati radusi o’zgaruvchan silindirik idish ichida
o’rganilgan.

5. llerpamens ['.M. IlpoOnembl  HMHXXEHEPHOW  TEOpUM  KoJieOaHUI
BBIpOKACHHBIX crcTteM —deformatsiyalanuvchi jism holati o’rganilgan.

6. ®mmnmor WN.I', XynoitHazapoB X.X. YTouHeHHE ypaBHEHHH IIPOJIOJIBHO-
panuanbHBIX KOJEOAHWH KPYroBOW IIMJIMHAPUYECKON BSI3KOYNPYrol 0O0ONOYKH —
radusi o’zgaruvchansilindirik idish ichida suyuqlik holati o’rganilgan.

7. ®unmunmoB W.I'., Yeban B.I'. Marematuueckasi Teopusi KoJieOaHUN YIIPYTUx
U BSIBKOYIIPYTUX IUIACTUH U cTepxkHel. — radusi o’zgaruvchansilindirik idish ichida
suyuqlik holati o’rganilgan.

8. XynmoitHazapo X.X. HecranmonapHoe B3auMOACHCTBHE  KpPYTOBBIX
UWIMHIPUYECKUX  YOPYTMX M BS3KOYNPYTrUX  O0OJOYEeK M  CTEpPXKHEH C
nehopmupyemoit cpenoii. — radusi o’zgaruvchansilindirik idish ichida suyuqglik holati
o’rganilgan.

9. Xynoitnazapo X.X., A6aupamuaoB A. HecranmonapHoe B3auMojeicTBue
YIOPYTOIUIACTUYECKU JAe(POPMUPYEMBIX SJIEMEHTOB KOHCTPYKLIUN C KUAKOCTBIO. —
radusi o’zgaruvchansilindirik idish ichida suyuqlik holati o’rganilgan.

MUHOKAMA
Qaralayotgan sterjenning radiusi o’zgaruvchan, ya’ni R-o’zgaruvchan kattalik
bo’lib, bo’ylama koordinatadan bo’g’liq ravishda o’zgaradi va uning uzluksiz
funksiyasi bo’ladi. Boshgacha aytganda
R=F(z), O0<z<wx
bu yerda F-berilgan uzluksiz funksiya. Bundan tashqari F(z) funksiya kerakli
tartibdagi hosilalarga ega deb faraz qilingdi (1-rasm).
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n Sterjenning  sirtidagi  biror
r MT & F(2) ixtiyoriy M nugtasida (n,S,,S,)

ortogonal kordinat sistemasini
o’tkazamiz. Bunda S va S, lar

v

. M nugtadagi urinma (sterjen
B sirtiga  o’tkazilgan) tekislikda

Uy F(2) yotadilar:  ya’ni S,va S,

koordinata o’qlariga va demak ular yotuvchi urinma tekislikka perpendikulyar
yo’nalgan.

NATIJA
Kiritilgan ortogonal (n,S,,S,) koordinatalar sistemasida sterjen sirtidagi

normal va urinma kuchlanishlar (r,8,z)- silindrik koordinatalar sistemasidagi
kuchlanishlar orgali quyidagicha ifodalanadi [8].

Loy o2 )
T, 2%[6,9 - F‘(Z)O-re];

o :%{F'(z)(ar, —o)+h-F@)b.},
bu yerda
A=1+F"(2)

Doiraviy sterjenning buralma tebranishlari uning r = R = F(z) sirtidagi
zo’riqishlar tomonidan qo’zg’atiladi deb hisoblanadi, ya’ni masalaning chegaraviy
sharti quyidagi ko’rinishga ega

0 = fs (2,1).

yoki
o :i{arr + [F'(Z)]2 o, —2F'(Z)arz};
1 ,
o-nS1 :Z[Grﬁ - F (Z)O-rQ];

o =%{F'(z)(o-rr —o)+i-F @b,

ni hisobga olsak
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o, —F (2)o,, =Af  (z,1).

Masalaning boshlang’ich shartlarini nolga teng deb hisoblaymiz [5]. Shunday
gilib, govushog-elastik silindrik gobigning buralma tebranishlari hagidagi masala

107, .
Mo(Ao\Pl)_b_z ot? =0 0<r <R integral differinsial tenglamalar sistemasini

o, —F (2)o,, =Af  (z,1). chegaraviy, shartlar hamda nolga teng bo’lgan
boshlang’ich shartlarda integrallashga keltirildi.

XULOSA

Silindrik qobigning ichidagi govushoq suyuqlik bilan birgalikdagi buralma
tebranishlarida yuqorida ta’kidlanganidek quyidagi deformatsiyalar, kuchlanishlar va
ko’chish noldan farqli bo’ladilar va ular uchun ¥, potensial orgali ifodalanish

formulalari ancha sodda holga keltiriladi:
o,

1. Ko’chish U, =- Pl formula bilan i1fodalanadi, ya’ni
__Oy,
“or
2. Sterjen nugtalaridagi deformatsiya tenzori komponentalari
_(l_g).a\{ﬂ & :_62\1—’1.
“\r or) or’ “ oror’
3. Sterjen nugtalaridagi kuchlanish tenzori komponentalari
2 21{]
GrQZM 12_8_2 lP1’ O-w:_M@ l'
ror or oroz
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