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ANNOTATSIYA
Magolada garalayotgan sistemaning kuchlangan-deformatsiyalangan holatini
aniglash uchun u, -ko’chish va o,,, o,, kuchlanishlarni chigarilgan tenglamalardagi

asosiy izlanuvchi u,, funksiyasi orgali 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, , o,, stresses by the basic

search function in the derived equations.
Keywords: radial, stress-strain, tension,

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

buralma ko’chishni aniglaymiz. Buning uchun uning tasviri uchun olingan
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r
g

Uéo)(r) — _Zﬂ2n+2 .B

formulada B o’zgarmas o’rniga uning Uéog = —%,BZB :

= n!(n+1)
ifodasini qo’yib

© /2)2n+l
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ifodaga ega bo’lamiz. Bu ifodada k va p lar bo’yicha teskari almashtirishni qo’llab
U, (r,z,t)funksiya uchun olamiz:
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Bu yerda sterjenning ko’ndalang kesimi o’zgaruvchanligini hisobga olish kerak.

ADABIYOTLAR TAHLILI VA METODOLOGIYA

1. Awenzane F0.A. Teopus ynpyroctu —Deformatsiyalanganlik holati o’rganilgan.

2. bonotun B.B. Konebanus u yCTOWYHMBOCTH YNPYTOM MMJIMHAPUYECKOM
000JI04KH B TIOTOKE CrkuMaemoro raza — radusi o’zgaruvchan silindirik jism
ichida suyugqlik harakati o’rganilgan.

3. JlasB A. Maremarnueckas teopus ynpyroctu- Diffirensial tenglamalar orqali
suyuqlik holati o’rganilgan.

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

5. Ilerpamens I'.W. IIpoOGrembl MHXEHEPHON TeOpUM KOJIEOAHWUN BBIPOKIEHHBIX
cucreM —deformatsiyalanuvchi jism holati o’rganilgan.

6. @OumunmoB W.I', Xymoinazapor X.X. YTouHEHHE YpaBHEHHH IPOJOJIBHO-
paguaNbHBIX KOJIeOaHU KPYTOBOM HJIMHIPUYECKON BA3ZKOYNPYTOH 000J0UKH —
radusi o’zgaruvchansilindirik idish ichida suyuqlik holati o’rganilgan.

7.  @umunmoB W.I'., Yeban B.I'. MaTtemaTuueckas Teopus KOJEOAHWN ynpyrux u
BA3KOYNPYTUX IUIACTUH U cTepkHel. — radusi o’zgaruvchansilindirik idish ichida
suyuqlik holati o’rganilgan.

8. XymoitnazapoB ~ X.X.  HecrammonapHoe  B3aUMOJECHCTBHE  KPYTOBBIX
MUIMHAPUYECKUX YIOPYTUX U BSA3KOYNPYTUX OOOJOYEK U CTEpKHEH C
neopmupyemoii cpemoit. — radusi o’zgaruvchansilindirik idish ichida suyuqlik
holati o’rganilgan.

9. XynoitnazapoB X.X., AOmupammmoB A. HecrammoHapHOe B3aMMOJICHCTBHE
YIOPYTOIJIACTUYECKU 1€POPMUPYEMBIX 3IEMEHTOB KOHCTPYKIMI C KUIKOCTHIO.
— radusi o’zgaruvchansilindirik idish ichida suyugqlik holati o’rganilgan.

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

nuqtalarning ko’chishlari uchun
: . F(z)/2)"™
Ug(r,z,t)=2§[ﬂ UQYO]M

ni(n +1)
formulani hosil gilamiz.
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- F(z)/2)"™
Ushbu r,z,t)= AU (— formula
uir.z) Z;[ 7% ni(n + 1)
= F F(2) 0
A-F'(2)— AU, =[1+F”?(2)M*|f . (zt buralma
Zém(ml)!L(nu) ( )az} o=l @Mt @)

tebranish tenglamalaridan topilgan u,, vositasida U, ko’chishni r va z koordinatalar
bo’yicha talab qilingan aniqlikda t vaqtning istalgan payti uchun aniglashga imkon
beradi.

. . 23y (F(z)/2)™ . : e .
Oxirgi U H(r, Z,t): ZZ[/I U, 0]— ifodani quyidagi ko’rinishda
= °1 ni(n+1)
yozish mumekin:
U,(r,z,t)=DU,, (3)
bu yerda
(/2™
°= ZnZ;‘ nn+1) )
Oxirgi formula ham sterjen sirtidagi nuqtalar uchun o’rinli emas. Bunday holda
uni
. oo (F@)/2)™
P _2§,1 ni(n + 1) ©)

ko’rinishda ishlatish kerak.
Endi c, vVa o, kuchlanishlarni ~ topish ~ uchun  ularning

M Lo 1= 221,00 - 571, (00 B
ifodalarini r- radial koordinataning darajalari

M, (o) ]= éll(ﬂr)—kﬂlo(m}a

bo’yicha darajali qatorlarga yoyamiz.
1 (rr2y™

P M, [o8']= ZHZ:;ﬂZ”*ZU oo (n+2) +rUg
l __ (r/2)2n+1
Mz (© U(O) 6
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Hosil qilingan ifodalarni p va k lar bo’yicha teskari almashtirib ushbu
formulalarga ega bo’lamiz.

O-re(r’ Z’t) = /UMO I.Dua,o
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bu yerda D-operator D° = 222”

formula bilan hisoblanadi.
= nl(n+1)

NATIJALAR
o U,
Oxirgi o,,(r,z,t)=M, |DU,,|, o,(r zt)=uM, D—| formulalar ham
| z
sterjenning ichki nuqtalari uchun o’rinli va uning sirtidagi nugqtalarfagi
kuchlanishlarni hisoblashga imkon bermaydi. Bu holda, xuddi ko’chishni hisoblash

holidagidek, formulalardagi D-operatori o’rniga D° —operatorini ishlatish ma’qul.
Demak, bu holda (7) formulalar quyidagi ko’rinishlarni oladilar.

o-re(r,z,t)ZuI\/lo{;ﬂer nn+2) [

© 5U (F(Z)/2)2n+l
o, zt)y=2uM A —2° :
w2t =24 {z oz nl(n+2)
Yuqorida U, ko’chish va o,, va o, kuchlanishlar uchun olingan hamma
formulalarda

2 U, |
z“{b—lzlvlol(;z)— - } N=0123,.
YA

ifodani hisobga olish zarur.

(8)

XULOSA

Sterjenning ixtiyoriy kesimidagi kuchlanganlik-deformatsiyalanganlik holatini
aniglashga imkon beruvchi formulalarni ham chigarishga, boshgacha aytganda sterjen
kesimlardagi kuchlanganlik-deformatsiyalanganlik holatini hisoblash algoritmlarini
qo’yidagicha talqin qilish mumkin.

(1) formula
U 82U n (r/2)2n+1
rozt)=2 M 0.0 00 9
Unrzt)= Z{ ( 2 )™ oz* } ni(n + 1) ©)
(2) formula
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[ 1 ) oU oU “(F(Z)/2)2n+1
Ui(r,z,t)=2>| —M," 70 — o 10
(rz) Zé{b o ) a } ni(n + 1) {0
(4) formula
© 2 62U n 2n+1
p-23) (T e | (1/2) (11)
| b oz | ni(n+1)
(5) formula
2 aZU n 2n+1
22 82 o (F(2)/2) (12)
at oz ni(n +21)
(7) formila
( o 1 U azu n (r/2)2n+1
rz,t)=2uM {>| =M, = = ;
Tull 2l =24 Z:; b? ( 2 )~ oz’ } ni(n +2)
o (13)
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(8) formulalar
( o 1 azu azu an (F(Z)/2)2n+1
s (r,z,t)=2uM =Y 0.0y 0,0 :
o020 =2tMo 2 1 MO CZE) =50 | T 2)
] i} : (14)
© 1 aSU 53U n (F(Z)/2)2n+l
*(r,z,t)=2uM | =M * 22y - oL :
(120 =2M, nz_f;_bz ’ (atZaz) oz° | ni(n+2) J>
Olingan (9)-(14) formulalar
s F2n+l F(Z) a , .
-F'(2)— AU, =Ql+F“ ()M |f . (z,t buralma
nz_f;n!(n+1)!{2(n+2) ()az} o=l Fr@M [t @)

tebranish tenglamalaridagi asosiy noma’lum funksiya U,, Vositasida o,Vvao,,

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