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MAVZU: Plastinalar, yassi tagliklar va
ularning hisobi (qopqoqlar).



11-MA’RUZA MAVZUSI:

Plastinalar, yassi tagliklar va ularning
hisobi (qopgoglar).

Reja:

1. Plastinalar haqida ma'lumotlar. Asosiy tushunchalar.

2. Simmetrik yuklangan doirasimon plastinalar uchun
umumiy tenglamalar.

3. To'g'ri to'rt burchakli plastinalar. Yuklashning turl
yo'llari va hisoblash usullari.

4. Yassi mustahkamlik qovurg'ali qopgoqlarni

hisoblash.
S. Idishlar va apparatlar. Mustahkamlikka hisoblash

me'yor va usullari. GOST



Neftgaz va kimyo sanoatining
texnologik jihozlarning detallari
(tsilindrning  tekis tubi  va
gopqgog’l, trubalarning flyantsi,
tsentrifuga va separatorlarning
tubl, porshenlar va boshqga
gismlarini) aylanma yoki halqgall
plastina deb hisoblanadi.



Boshga o'lchovlariga garaganda
qalinligi juda ham kichik bo'lgan
clastik jismga yupga plastinka
deyiladi. Bu jismning qalinliginm
ikkiga bo'lib, wuning tekishigiga
parallel qilib o tkazilgan tekisligiga
o rta tekislik deyiladi. Plastinaga
ta'sir etayotgan kuch, bosim yoki
moment, uni1 silindrik  holatga
egishga 1ntiladi.



Shuning uchun plastinaning bir kichik bo lagini
kesib ajratib olamiz va koordinata o glarini
shunday tanlashimiz kerakki, x va y tekisligi
plastinkaning o rta tekisligiga mos kelib, z o' qi

unga tik yo nalgan bo Isin.



Plastinka o'rta tekisligining egilishini (w)
hisoblash tenglamalarni tuzishda, quyidagi
gipotezlarni  gabul qgilishimiz  mumkin:
- plastinaning o’rta tekislik normal sirti
deformatsiyagacha qanday bo Isa,
deformatsiyadan keyin ham shundayligicha
qolaveradi;

- boshga kuchlanishlarga garaganda oz juda

ham kichik deb hisoblaymiz.



Plastinka egilganidan keyin ham o rta
tyokislik uning neytral gavati bo lib
qoladi va normal kuchlanish ¢z = 0. Bu
gepotezlarni  birinchi marta  Kirxgof
ta' riflagan1  uchun ko pincha ular
Kirxgof gepotezasi deyiladi.



pacMm.] AnnaHa mjIaCTUHAHU JuaMeTpall KECUMU Ba

Oup HEeUTa OCCUMETPUK KyUJIaHUIILIAP:

F— nnacTtnHa mapkasumga myBo3aHaTAarm Kyu,

T— xankKkasuu roKknama,

g — TapKanraH oKnama.

h — nnacTMHaHWHr Xxapakrepnu KanuHnuru (y 4OMMUM Ba y3rapyB4aH
OynuLIn MyMKUH),

a — NNacTUHAa N4YKN paanycu.



[InmacTiHa YHUHT KaJUMHIWTHA JUAMETPUHUHT
1/5 xucmupan karra Oyiamaca, IOIKa
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[InacTMHa YHUHI KAJWHJIWATH JUAMETPUHUHT
1/S xucmumpan karra Oyamaca, HOIIKA
NeunuiIaaIn

a) g0 m3ruda

CpCAMHHAA IINIOCKOCTb

0) mocie

CpCANHHAA ITIOBCPXHOCTD : §
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Silindrsimon  gobiglar  tuzilishining
barqgarorligin1  yo‘qolish1 uning ko
‘ndalang kesimini ovalligi bo‘lsa (bu
gqiymat meyorlar orgali chegaralanadi),

kritik giymatdan kichik bosimda ham
kelib chiqgishi mumkin.



Hedrras Ba kum€ caHoaTn KypuIMaJIapUHUHT
aCOCMM  KMCMJIapuJaH OuUpH  yJIAPHUHT
tyouaup. Onaraa yiaap oOcyarMka MaTrepraliu
OujiaH OHUp XWJI MAaTCpUATMHUHT Tau€piaaHagu
Ba IauBaH 1aHagu. TyOmap Tekuc, CpepUK,
KOHYCJIY, JJJIMITHK IIaKuiapujaa Oynagu.
Kypuiamanapgan TeKUC TyOJapy Y3UHHUHT
OIJIMM TY3HWIMIINUIa Kypa KCHI' TapKaJIraH.



Yiiap JIFOK Ba 3arjylikaiap, BEPTHUKaAI
(EMKOCTD) KyprjiMajap YU4yH
WIUIaTUIaAW. Ynap KylnuHYa aujiaHma
Ba XaJIKaJIM IJIACTHHA IIaKJIuga OyJiau.
TyOnapau KypuiamMa OniaaH OMPUKTHPHUILL

TYPU XHUJIMA — XUIIIHP.



Teknc tyOonmap kmumk Oocum (0,07 m Ila

raya) Ba Kypuwimaiapaad guamerpu 400 mm
raya OyiaraH Xxojulapaa  KyJUIaHWJIadu.

MyHTa33aM KaJIWHJIMKIArd TEKUC HOMKA
MJIACTUHAJAPAAH XMCOOHW Ha3apuil €KU SPUM
SIMIIEpUK  opMmyliagap  acocuga  oaud
Oopunaau. XwucooOnam napameTpiiapura
KaJIUHJIMK, pajJydalb Ba aWjlaHMa ATrUJIyBYaH
MyHAJIMILIApAa Xapakar KAiaa€TraH pajavalib
Ba alJIaHMa 3T'YBYA MOMEHTJIAPH.



KypunManapaa KyJIaHWIAaAuraH TYOJapHMHI TypJiapd Ba yjlapra TabCHUP
3TYBYM Kywlap Ba MOMEHTJIAp CXeMajapu l-pacMaa KeJITUPHITaH

1-rasm. Qavariq tublarning turlari: a) sferik; b)elliptik; v) torosferik.
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Ellipssimon tublar kimyo sanoatida qoliplash
yo 11 bilan bajariladi va keng targalgan.

Qoliplangan ellipsimon tublarn1 0,07-10 MPa
dan yuqor1 ichki bosimda yoki tashqi bosimda
ishlaydigan vertikal jihozlarda va bosimga
qaramay gorizontal jithozlarda ishlatish mumkin.
Kichkina bosimda oddiy va arzon tyokish
tublarni 1shlatish mumkin. Sferasimon va yarim
sharli tublarni yangi kimyoviy jihozlarni
loyihalashda ishlatish tavsiya etilmaydi. Chunki
ularmi yasash giyin va gummat bo 'ladi. Yarim

sharli tublar bosimda 1shlaydigan katta diametrh
(Dich 2,5m) bo lgan jithozlarda itshlatiladi.



Kimyo jithozlar qobiqining tarkibiy elementi deb
tublar va gopgogqlar hisoblanadi. Ular g’1lof
bilan bog’’langan va bir xil materialdan
yasaladi. Jihozlar qopqoqglarini va tublarining
shakli ularga ta sir etuvchi yuklamaning
vazifasiga, yasash usulidan, g’1lof shakliga
bog’lig. Qopgoglar va tublar ellipsimon yarim
sharli, sferasimon, konussimon tekis shakli

bo lishi mumkin.



l-pacMm. Anmapar kopnycu; a-Fujio(iau; O-
MYCTaXKaMJIMK XaJKacu OuJiaH
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2-pacm. HMIMHAPMK KOOMK XHCOOMH Y3YHJIUTHHU
AHUKJIAIII YYYH CXe€Ma;, a — KHCHIHII TYJKHUHH, 0O —
SJUIAIITUK TYOJMK Ba FUIOMIIM anmapar KOpPIyClaapu; B —
KOHYCCHUMOH TyOJIM anmapar KOpIyCcH
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Y3yH KOOHK OapKapopJIMKKa KyWHJIaru
dhopMyJia OpKaId aHUKJIaHAIU

s=106X —x3—P 4
100 ¥10™ xE

by epaa; D — nuku quamerp, Mwm;

p — Tamku 6ocum, Ml Ia;

E — y3JIyKCHU3 KauUIIKOKJINK
Moxyau, Mlla;

C — KOppOo3usira yMyMuu
KYLIHMYa, MM;



Kucka KOOHMK OapKapoOpJMKKa KyHHJIaru
dhopMyJia OpKaId aHUKJIAHAIU;
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Tashqi bosim ostidagi silindrik
obechayka-larn1 uzun va qisqa turlarga bo
‘linadi.

Obechaykani uzun va (qisqa turlarga
aratuv-chi kritik uzunlik quyidagi formula
orqgali aniqlanadi:
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D
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kr \S

bu yerda k =1.6424/1— pi°




Uzun obechaykani hisoblash
Uzun obechaykalarda tashqi bosim ta’sirida ikkita

siquvchi to‘lginlar hosil bo‘ladi ya’ni

l-rasm. Uzun obechayka siqilishi



Po‘lat obechayka uchun kritik bosim Bress
formulas1 orgali aniglanadi

A%
D)

P =22-E- g

r

Amalda kritik bosimga yaqin qiymatda 1shlashga
ruxsat etilmaydi. Idishlarni tayyorlashda ularning
tuzilishida chetga chiqishlar bo‘lganligi sababli
barqgarorlikni o‘yqolishi kritik bosimdan 1.5-2 marta
kichik bo‘lgan giymatlarda amalga oshadi.



Shu sababli 1shchi bosim

P _ 'y Kkr (3)
ish - °
Y

Oy epua;

n, - OapKapOPIUKHM 3axupa KOdPPUIHCHTH.



Kucka odeyayika xucoou
Kucka oOeualikanu Xxyucoosaliaa ooedyalika
4eTIIapUHM MaxKamMilall TabCUPU XUCOOra
oJimHaau. Kucka oOcuarikanapaa TYJIKWH
coHH 3,4 Ba opTUK (n=25) OyIUIIN MYMKHH.

2-pacMm. Kucka o0cuaiika CHKUAJIUIIT



To‘lgin soniga turlicha bo‘lishiga har xil
kritik bosimlar mos keladi. Masala
minimal kritik bosimni aniglashga olib
kelinadi. Po‘lat qobig uchun kritik bosim
Mizes formulasi orqali aniglanadi (Mizes
Rixard, 1883-1953, nemets matematigi va
mexanik, 1933 fashistlar Germaniyasidan
dastlab Turkiyaga, keymn AQSH ga
emigratsiya qilingan, Garvard universiteti
professori )



MIZES FORMULASI
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Bu yerda, R — obechayka ichki radiusi.



Minimal  kritik  bosim  uchun  mo
‘liallana-digan  to‘lgin  som1i  quyidagi
formuladan topiladi;
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yoki grafik usul bilan:
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Hisobiy devor qalinligini hisoblash
formulasi

(

S, =max K, D107 ”PD>,

2« I

\. p

P-hisoblangan tashqi bosim
K,- nomogrammadan K, va K,
koettisientlariga bog’liq holda

aniqlanadigan Koeftfisient



K, koetfisientni aniqlash formulasi

n. -P
K,=0,36- £ =
E-10

n — OApKaAPOPJIMKHMHI 3aXHMPa KO3-TH
E — Xxuco01aHran xapoparaa KoOOUK
MATEPHAJIH Y3JIYKCH3 KAUMIIKOKJINK MOTYJ/JIH




MUSTAHKAMLIK - konstruksiyani ichki
kuch ta’sirida buzilishsiz gabul gilishi
qobilyati,

* QATTIQLIK — ichki kuch ta’sirida o‘zining
geometrik ko‘rinishini saglab qolishi

 STERJEN — bir o‘lchami1 golgan 1kki
o‘lchamidan katta bo‘lgan detalga aytiladi.



lash nomogrammasi
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O bTHUBOPHMHI 3 YUYH
PAXMAT!




CHRYO ORTOARD TR Y Bl NUOPRAAT K B0
N LTS SDOKRAAHK YCYCHATRRUAT OYSUANAN, AGHUAT Courasruy eoMerpuK i
JpMRAH S e oo g YR By OB Oaphapomcer o
1 A Y i CHNYHE OkTAAREA Gk G i ennai pRLAI A
008D G3amh

VLY XOAAGORHAT (SR MOAET (0Ragke, S HYRAMIIALG CHRYBSH kYW Oz
O OorapopaAraa YKo manupip




KNXO3HUHI CUNIUK KOOUFU
KOHCTPYKLMANapw
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Pyc.13.2. KoneTpyxumu razkux mumHHIpHyeckux obeack (KoprycoB) anmaparos; @ — ¢
(IaHUeM H TUIOCKHM JHHILEM; 6 — C KeCTKIM BHYTPEHHAMHU HEPETOPOLKAMEL, 6 — C
0TOOPTOBAHHBIMH /TMIITHYCCKUMH 1 KOHMYECKUMH NHUILIAMH, 2 — ¢ HeoTOOPTOBAHHEIMA
CHEPHIECKUMH U KOHHYECKHMH IHUILAMHL 0 — PyDalIKoH HA HUKHEHR YacTH annapara; e —
¢ py0anikoi Ha cpepHeit YacTu annapara
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Prc.13.2. KoHCTpy KMy ITafikuX MUIHHAPUYECKHX 06eqacKk (KopIycoB) annaparoB: a —C
dbraHIeM U MIOCKHM JHHUINEM;, 6 — C KECTKUMHU BHYTPEHHUMMU TIEPETOPOAKAMHU; @ — C
O0TOOPTOBaHHBIMH JUTUIITHYECKUMH H KOHUYECKIMU JAHUIIAMH; 2 — C HeOTOOpTOBAaHHEIMHU

CEepHICCKUMY M KOHHYECKMMH AHHILAMH; 0 — C pyGaIlKoil Ha HIpKHeH YacTH arinapara; e —
¢ pyOauIkok Ha cpenHelt YacTH annapara




Kuch momenti

» Boshga ob’ektga nisbatan kuch vektori
orqali aylantirish kuchlanishiga aytiladi.

 Moment birligi H*m bo’lib, moment hosil
gilishning asosiy sharti moment hosil
gilayotgan no'qta kuchning harakatlanish
chizig'ida yotmasligi kerak.

* Momentni  soat  strelkasiga  teskari
aylanishdagi hosil bo’lishi musbat ishorall
hisoblanadi
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