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TEBRANISH JARAYONIDA RADUISI O°’ZGARUVCHAN STERJENNING
KUCHLANGANLIK-DEFORMATSIYALANGANLIGINI ANIQLASH

Baxtiyor Iskandarovich Ashurov
Samarqand iqtisodiyot va servis instituti

Annotatsiya: Magqolada qaralayotgan sistemaning kuchlangan-

deformatsiyalangan holatini aniqlash uchun u, -ko’chish va o,,, o,, kuchlanishlarni

chiqarilgan tenglamalardagi asosiy izlanuvchi U, , funksiyasi orqali ifodalash kifoya.

Kalit so’zlar: radial, kuchlangan-deformatsiyalangan, kuchlanish,
Abstract: To determine the stress-strain state of the system under consideration in

the article, it is enough to express the u, -transition and o,,, 0,, stresses by the basic

re !
search function in the derived equations.
Key words: radial, stress-strain, tension,

KIRISH:
Kuchlangan-deformatsiyalangan holatini aniglash uchun avvalo U,(r,z,t)-

buralma ko’chishni aniglaymiz. Buning wuchun wuning tasviri uchun olingan

()= _% n+2 (Zj
USD=-2 B

= +1)

formulada B o’zgarmas o’rniga uning U = —%ﬂZB.

ifodasini qo’yib
- Slprupt
ni(n +1)
ifodaga ega bo’lamiz. Bu ifodada k va p lar bo’yicha teskari almashtirishni qo’llab
U,(r,z,t)funksiya uchun olamiz:

o r / 2)2n+l

U,(r,z,t)=) |24'U (—

(rz.) nz_;'[ “Tni(n + 1)

Bu yerda sterjenning ko’ndalang kesimi o’zgaruvchanligini hisobga olish kerak.
ADABIYOTLAR TAHLILI VA METODOLOGIYA:

(1)

1. Amensazne 10.A. Teopusa ynpyroctu -Deformatsiyalanganlik holati
o’rganilgan.
2. Bosiotun B.B. KosebaHus u ycTOMYUBOCTb YNPYroul LUJIHMHAPUYECKOU

000/104KM B MOTOKe CkMMaeMoro rasa - radusi o’zgaruvchan silindirik jism ichida
suyuqlik harakati o’rganilgan.

3. Jla A. Martemartnueckasa Teopusi ynpyroctu- Diffirensial tenglamalar
orqali suyuglik holati o’rganilgan.

4, HukudopoB A.®@-suyuqlik holati radusi o’zgaruvchan silindirik idish

ichida o’rganilgan.
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5. [lerpamiens [.M. [Ipo6sieMbl HWHXE€HEPHOW TEOPUU  KoJiebaHUH
BbIPOX/AeHHbIX cucTeM —deformatsiyalanuvchi jism holati o’rganilgan.

6. QununnoB WU.I', XygoHazapoB X.X. YTouHeHUe ypaBHEHUU NMPOJOJIbHO-
paiMaJbHbIX KOJIEOAaHMU KpPyroBOW LMJWHAPUYECKON BSA3KOYNpyrol 06O0JIOYKH -
radusi o'zgaruvchansilindirik idish ichida suyuqlik holati o’rganilgan.

7. @uaunnoB HW.I', Yeban B.I. MaremaTuuyeckass Teopusi KoJiebaHUU
yIOpPYTUX Y BA3KOYNPYTUX IJIACTUH U CTepHel. — radusi o’zgaruvchansilindirik idish
ichida suyuglik holati o’rganilgan.

8. XynorHazapoB X.X. HecranmuoHapHOoe B3auMMOJENCTBUE KPYTOBBIX
LUJIMH/APUYECKUX YIIPYTHUX U BA3KOYNPYTUX 000JI0YEK U CTEPKHEH ¢ febopMUpyeMoi
cpenoi. - radusi o'zgaruvchansilindirik idish ichida suyuqlik holati o’rganilgan.

9. XynoitHazapoB X.X., A6aupamuaoB A. HectaijuoHapHoe B3auMoieicTBUE
yHOpYyTromaacTu4ecku JAedOopMUpPYyeMbIX 3JIEMEHTOB KOHCTPYKLHMH C >KUJKOCTbIO. -
radusi o'zgaruvchansilindirik idish ichida suyuqlik holati o’rganilgan.

MUHOKAMA:
Bunday holda, masalan sterjen sirtidagi nuqtaning ko’chishni aniqlashda r -
radius o’rniga uning r=F(z) qiymatini qo’yish zarur. Demak, sterjen sirtidagi

nuqtalarning ko’chishlari uchun

. s ) (F(Z)/2)2n+l
u'tr,z,t)=2>» AU, |—"—F— 2
,(rz.1) ;[ 5‘0] ni(n +1) (2)
formulani hosil gilamiz.
Ushbu I‘ Z, t 22 [ﬂ”U 5o ]% formula
= F F(2) rx O | 2 4
A-F — AU, =1+ F M | f 1 bural
nz-:in!(n +1)!{2(n+2) (2) 82} =B+ Fr@M 1 @) aratma

tebranish tenglamalaridan topilgan U,, vositasida U,ko’chishni r va z koordinatalar

bo’yicha talab qilingan aniqlikda t vaqtning istalgan payti uchun aniqlashga imkon
beradi.

2n+l
Oxirgi U;(r, Z,t): ZE[A”U M]% ifodani quyidagi ko’rinishda yozish
mumkKin:
u,(r,z,t)=DU,, (3)
bu yerda
(ri2™

D=2 4

<7 nn+1)

Oxirgi formula ham sterjen sirtidagi nuqtalar uchun o’rinli emas. Bunday holda

(4)

uni
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> F(z)/ 2)2n+1
D*=2) & —( 5
Zo n!(n + 1) ©)
ko'rinishda ishlatish kerak.
Endi O, va Oy kuchlanishlarni topish uchun ularning

Mol[cffz’]=27ﬂ[ll(ﬂr) - %1,(6r)]B;

ifodalarini r- radial koordinataning darajalari

Mgl[ai?]{%u(ﬂr)—kﬂlo(ﬂZ)}B.

bo’yicha darajali qatorlarga yoyamiz.

1 ) . r/2 2n+1

- M 1 cC ] 22,32 U (50 r(1|(n _?_ 2) r1U g’)g

l ) n r/2 2n+1

; M, o ] ZZﬂZ % +rU5 (6)

Hosil qilingan ifodalarni p va k lar bo’yicha teskari almashtirib ushbu
formulalarga ega bo’lamiz.

o, (r,z,t)=uM,|DU, |, (7)
O'w(r, Z,t): yMO{D%}.
0z
(F(2)/2)""

bu yerda D-operator D° = 22/1” formula bilan hisoblanadi.

= nli(n+1)
NATIJALAR:

ouU
oxirgi o, (r,z,t)=uM|DU,,| Uzg(r,Z,t)I,uMo{D 89’0} formulalar ham
' yA

sterjenning ichki nuqtalari uchun o’rinli va uning sirtidagi nuqtalarfagi kuchlanishlarni
hisoblashga imkon bermaydi. Bu holda, xuddi ko’chishni hisoblash holidagidek,
formulalardagi D-operatori o’rniga Ds —operatorini ishlatish ma’qul. Demak, bu holda
(7) formulalar quyidagi ko’rinishlarni oladilar.

O'ré,(r,z,t)—ZIuMO{nZ(;/lugO ns2) | o

B = 0U,, (F(z)/2)"™
o, (r,z,t)=2uM, {Zl pe n!(n+2)- }

Yuqorida U, ko’chish va o,, va o,, kuchlanishlar uchun olingan hamma

formulalarda
1ot U, |
A :|:FMol(at2)_ azjyo} ) n=0123,...

ifodani hisobga olish zarur.
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XULOSA:

Sterjenning ixtiyoriy kesimidagi kuchlanganlik-deformatsiyalanganlik holatini
aniglashga imkon beruvchi formulalarni ham chiqarishga, boshqacha aytganda sterjen

kesimlardagi

(1) formula

kuchlanganlik-deformatsiyalanganlik holatini hisoblash algoritmlarini
qo’yidagicha talqgin qilish mumkin.

1 ., 0U,, U, | (rr2y™
U,(r,z,t)=2> | =M, 00y_ 7 Z00 9
6( ) ;_bz 0 ( 8t2 ) azz | nl(n +1)! ( )
(2) formula
i 1 52U 82U 1" (F(Z)/2)2n+1
rzt)=2>|=-M; 00y _~ 00 10
Vil Z_bz O | ni(n+1) (10)
(4) formula
0 1 82 aZU n (r/2)2n+1
D=2 ~—M& _ 6,0 1
“Z;L’Z oz’ } ni(n + 1) (11)
(5) formula
© | 1 52 o n (F(Z)/2)2n+1
=22 M) - — " 12
”Z;L’z oz’ } ni(n +1) (12)
(7) formila
-1 00U, U] (r/2p™
r,z,t) =2uM ~— M3 0.0y _ 0,0 :
O're( ) /,l o< ;_bz 0 ( atg ) 822 :| n'(n+2)|
(o (13)
w0 1 82 82U n aU (r/2)2n+l
r,Z,t :2 M —M_l _ 0,0 6,0 '
O'ze( ) AWV 5 nz—c;_bz 0 (atz) azz :| oz n!(n+2)!
(8) formulalar
- [ 1 GZU 82U T (F(Z)/2)2n+1
°*(r,z,t)=2uM ~M™ 0.0y 0,0 ;
Gré( ) ILI O{; bz 0 atg ) azz n!(n N 2)!
: _ : (14)
= | 1 aSU 83U n (F(Z)/Z)Zr”l
*(r,z,t)=2uM ~M™ 0.0y 0,0 .
026( ) ILl o{nz(;_bz atzaz) 823 | n!(n+2)!
Olingan (9)-(14) formulalar
© F2n+l F(Z) 8 )
-F'(z2)— AU, =1+ F"*(2)M*|f . (z,t bural
Zn!(n +1)!{2(n+2) ( )az} 8.0 [ ( )] 0 [ s, )] uralma

n=0

tebranish tenglamalaridagi asosiy noma’lum funksiya

U,, Vvositasida o,,vao,,

ko’chishlarni sterjen kesimlaridagi istalgan nuqtada, r va z koordinatalar bo’yicha, t-
vaqtning istalgan payti uchun talab qilingan aniqlik bilan hisoblash imkonini beradilar.




2_@ O‘ZBEKISTONDA FANLARARO INNOVATSIYALAR VA 2_@
6 12-SON ILMIY TADQIQOTLAR JURNALI 19.10.2022 °'6

FOYDALANILGAN ADABIYOTLAR RO’YXATI:

10. Amensaze 10.A. Teopusa ynpyroctu. - M: Beiciadg mkouia, 1996. - 272c.

11. Bosotun B.B. Kosie6baHusi © ycTOMYMBOCTb YNPYrod IUJIUMHAPUYECKOU
0060J104KH B IOTOKe CxkuMaeMoro rasa // . CoopHuk. — 1976. - 24.-C.3-16.

12. JIaB A. MatemaTtuueckas Teopusi ynpyroctud. - M. - JI.: OHTH, 1935. -
674c.

13. Hukudopor  A.Q, YBapoBa B.b. CneuuyasibHbIe byHKIUU
MaTeMaTuyeckoi ¢pusuku. - M. «Hayka», 1998. - 320c.

14. [lerpamens [.M. [lpo6seMbl HHXXEHEPHOW TeOpUU KoJiebaHUU
BbIPOXK/IeHHbIX cucTeM // Wccief0BaHus MO YIPYTOCTH U MJIACTUYHOCTHU.- JI.:»U371-BO
JITY», 1996. Ne5.-C. 3-33.

15. @ununnoB WU.I', XygoiHazapoB X.X. YTouHeHUe YypaBHEHUW MPOJOJIbHO-
pa/iMaJibHbIX KOJIeGAaHMU KPYyroBOW LMJIMHJAPUYECKON BSA3KOYyNpyrou o6oJioyku //
[Ipuki. Mmex.-1990.-26,N22.-c.63-71.

16. ®uaunnos HWU.I, Yeban B.I. MaremaTtunueckass Teopusi KoJjebaHUU
yIpPYrUX U BA3KOYINPYTUX IJIACTUH U cTepKHel. — Kumenes: «llltunHna», 1998. -
190c.

17. XyponHaszapoB X.X. HecrauuoHapHOe B3auMMOJENCTBUE KPYTOBBIX
UJIMH/PUYECKUX YIPYTHUX U BA3KOYNPYTUX 000JI0YEK U CTepKHEH ¢ AePpopMUpyeMOon
cpenoi. — TamkeHT: «M34-Bo UM. A6y Ayt n6H CuHo», 2003.-325c.

18. XynoriHazapoB X.X., A6aupamnoB A. HectanjmoHapHoe B3auMo/ieiCTBUE

YIPYTOIJIaCTUYECKH J1edOPMUPYEMBIX 3JIEMEHTOB KOHCTPYKLUHMH C KUAKOCTBI. -
TamkeHnT: «PAH», 2005. - 220c.




