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K YCTOMYHBOCTH UHAHMHAPHYECKOH
KPYTOBOH ITAHEAM

MOBCHCHAH A A

Bo wrorax paboTax Mo yerolumBoCcTH aam HAHEAH HAYaABHDC COCTONHMe
NpHHUMAETCA GesmMoMenTHmM i, m HACTHOCTH, NpH BHEMHEM pERBHOMEDHOM fap-
ABHHH B Ka4eCTHE HaYlaAbHOTO KOADUEBOro YeHAMA Gepetca HIBRECTHAR (opMy-
aa T =Ry Anpropy monsrtio, uro LHAMHADHNEORYIO TIAHEAD HEABIA CumpaTh
GesmormenTrol, Oxasmsaeres, uro TAROE TMPEANOAGKERHE MOMOT NOHEECTH He
TOADKD & KOAMYECTBEHHOH TI0T pemHocTH.

B nacrosmes patiote sa npuuepe CAHOMEDHOI 321244 Mokasamo, HTO, CONH
Rpas maHesu csoB0IHO OMEpPTH, To OHa TEQHET YCTOHYHBOCTL He NpH BHEWHEM
AABAEHHN, KK aTo HMeeT Mecrto NpH IMAQHHPHOG 3akpeniennob NaHeAH, a mpw
BHYTpEHHEM ZaBreunn,

Manean npeinosaraeren  Gecxoneayon NPOTAREHHOCTH BAOAD o paayio-
IWeH M 3A% NgocToTh koadprurent [lyvaccous NPHHHMAETCS PABHEIM HY AL0,

Jta 333a4a NpHMENaTeAbHA Cle 80T B kakowm orHomenni. B ypanmeunay
yeToHuHBOCTH 0GoADvek, OBBIYHD, AOKPHTHYECKHMH NCPePeInIBAITHMH Y¥oH-
AHAMH Npenebperasor, Daaqxu. HMEIOTCR mpHUMephl, rae HEHO3IMOMHA NocTanog-
Ka. 33290 YCTOHMHBOCTH Ge3 Hux [1—3]. B paccMaTpilBaeMoil #e 3azawe ne-
PEPEIBIBAIOINEL YCHAME AOKPHTHYECKOrO COCTOAHMA OKasSMBaeT cCymecTBedHge
BAHSHHe Ha AHAYEHUA KPHTHUYECKIY ndpaMeTpos,

1. Hauaasuoe AOKPHTHYECKOE COCTOAHME napenm XAPAKTEQHIVETER CHOTE-
sok [4]*

Ty pNo aN° e y dMP
Ay -_...-_-U’ — — '—'.JJ ZNEI 1-1
as i R a5 R ds { }

]_lpeﬂ-‘nu.ﬂ.araETta, 4T0 Ha TaHeAn aelicTyer HOOMAADHAR HATDY3HA, KOTO-
Paz mBAACTCA (IYHEUMEH Toibpko oT ROOpAMHATE § (8 — zamna AYTH Hampas-
Astotrero gpyra), Jasaenne CUMTALTCA OOAUMHTEABHLIM, eCAH OHO HATIpamae-
HO @ CTOpOHY BReWNER HOpMaaH,

Ha RPOMEAX 2aiaioTes ohbiminne Yoaoeua csobojuoro ONMHPAHYA

M=M'=w?=0 npu s—0 4 s=1§ (< =R) (1.2)

HMa cueremm (1.1) npE yeaosnax (1.2) mavaxpune YCHAHA OflpelessoTes
€pasy, Ges NpHBAEYCHHA reoMeTpHuecKUx YOPYTHX COOTHOWeHHT

e
" Hyauxamy HABEDXY OOOBNOYAIOTCHR BEAH L ACEPHTHYCCKOO D COCTOMINA.

1o




Ta
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MNM=—R

B gactnocrn, ecau mmeercs BHYTPEHHee paBHOMepHOe gasieHne 4 (5) =
y = consl, vo wa (1.3) noayunres

cos (25 — 5,)/2 R ! NO=_ Ry sin (25 — 5)/2R

= Eq 1—
cos 5,/2 R cos 5,/2R

(1.4}

Haen [cos (25 — 5,)/2R] [eas 5,/2R, koropmiii mosmAseres na-3a YHETA
MOMEHTHOCTH HavaaibHOPO COCTOSHESA, Beeria Goabme exuuuysr npr 0 < s, <
< AR #, caesopatesbno, BHpamenne KBAaIpaTHEIX ckDOkax aaz 1 orpunpa-
TEADHO, TO ECTh NpH BHYTPEHHEM JaBAEHWH HORBARETCH CHiHMamIES ROADbLIE-
soe yeiane. Ecan MoMentaoCTs He yuecTs, T0 noAyuHTCR HA0GOPOT — paCTATH-
Balolllee YCHAMe TIPH BHYTpeHHeM fapacHun 1°= Rg.

Kerars, nospaenne canMaomns KoAbLesnx yeuAni npH BHYTQEHHEM Lan-
ACHIH HE yAMBUTEABHO M 3TO HMEET MECTO M IAH KOHEYHOH naHeAM npH onpe-
ACACHHBIX CODTHOWCHHAX €& CTOPDH.

Ecanw mpeanoromurs, uro ceofioamo onepras mamenn (If=t=
=M =w=0npu x=0, x=an FH=
=u=M,=w=0npu s=0, s=5;) me-
CET BHEWHEE AABACHME MO 3aKOHY

Z(x, 5) = — gsintxsinps
. . r (1:5)
b= — L= ———
a ' Sn Dur, 1,

TO ZIAA KOABUEHOTO YCHAHK 1, NOAYYHTCA Caeayiomee Bhipasenne:
8) B GEIMOMEHTHOH AOCTAHOBKE

To=RZ (1.6)
) mo Teoprn B. 3. Baacora

WRE 3 2

4 = - = ¥ B = T {1,?}
PR (2 4 )t 18 12 R
c) mo Tounoi reopun [3]
st (e ) R o (AW Bt b ) s g

E!RI (_'Lﬂ _|_ PE}I + ',.'.‘
A= o? (40 4 ) — 2RE? (4h*p? 4 4hpt - p9)
HMa npueepenupix opmys suamo, uTo ecan mo NpHGAHMEHHBIM TeOPHAM

(1.6) ® (1.7) snaxn T. u Z ogunaxcsnte, To yme no TouHoR TEOpHE NPH ompe-
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ABABHHBIX OTHOUIEHNAX @ WS, agaxy 1. w £ crasomatcs obparueimn, B wactio-
CTH, TIpH @ 3 §, AOAYUHTCA PE3yAnTaT, nmojdobHbil  BulenpHBeJeHHOMY, B
CMBICAE JHARKA, A }'}‘HE AAR 0 ‘g: sl.l AHAaEH T: H -Z EDB"‘E#EK}Tq BTU OaHavaeT,
uTD 8CAH B MOCAEIHEM t.‘\j"[ﬂ.f BO3MOHIHAL “UTQPH j’tTﬁﬁ‘lHRﬂ‘CTH ﬂp” BHELIHEM
IaBACHHH, TO B [EPHOM CAVHAC OH3 BOAMOHIHA ANINb TpPH BHYTPEHHEM AaBie-
HHH, Mmﬂ}' npﬂ‘-]l{M_ an,ﬂ_ﬂﬂ,\ﬂ}KE’HHE‘ EE‘EMQMEHTHU‘CTH HavaAbHOro COCTOH-
HUA AP HEBIX KPaeBIX YCADBHRX MOMET NPHBECTH K BIOAHE NMPHEMAEMBIM pe-
ayainTatam, B cayuae, Rorga Kpam NaHEAW WAPHHPHO 3aKPENASHHI,

W=M=u'"=0 nmpn s=10 s=3 (1.9)
1o eeth B (1.2) MeHReTCA TOARKO TEHFEHUMAADHOE YUADBHE, BhIpaMKeHHe AAA
T npn nocromsuom gasaeddy wuseer sna (14) ¢ Toil cYmIECTEEHHONR pasHi-
e, 4TO Mepe; BTOPHIM YACHOM Kak MHOMHTEAL (HIYPHPYET €7, Tak HanpHMep,
npH 5 = nRf2

Tt = Rq [ 1= cos — + sin i) ] (1.10)

2¢* (
Ly ® F
Tlpu ycrosuax me (1.2) T° = Rg(l — cos s/F — sin 5/R).

Crreroaa siiano. 870 B CAYHAL [IdpHHPHO JAKPETAEHHON MAHEAH Opeano-
ADEeHHE Be3amoMeHTHOCTH AQHPHTH"IE‘CHDFI&I COCTOHHHA GHPEB,&EHU H TOMHOLTH
diapmyast 170 = Ry, woTopol noibayioTes, B WaCTHOCTH, MpH  ONPCACAEHHH
KPUTHYECKOTO AaBAEHHR AAf aprit [6], Haxoawrcs 8 npegesax TodnocTn Teo-
pHi ofonouer,

[Mosmmo pasHomepworo sayTpensero gasaeuus (14) Gyayr pacomorpeiin

TaKA{e CAYHAR CHHYCOMIAALHOTO jamienns Z— g Sin75/5;, YCHAHA npH KOTOPOM
Gyayr

I v Rq
Fr=0sn— Q= — —-a_-fq . (1.11)
So 1ﬁ(1_)
LBy
H CAyHail paBHOMEPHO pacnpefiersiHoH no aunia 5./2 narpyssu (8 npeaeae
cocpenoronennan cuaa) £ = PO (5—8,/2), rac 0 — dyusuna Jupaxa, nps

KOTOpOM

P OB

P sins/R P‘
2 coss/2R

) sin > ; ® d (1.12)

2, :’Fpﬂ.ﬂntﬂ'“ﬂ FETDEHHEO'CTH C ¥HETOM JUHE}HTH‘IEE]:{:TG nEPEPEﬂDlBﬂm“_.‘I_U—
ro yeuaus umelor sua [7]

d*v 1 (u’t_u Eﬂ) NY g w

——r ' - r—
i ds ds?

ds* R Lhdes
(2.1)
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T fdy | Lot T d®
( ) dst  Eh ds*




:Lﬁ_n&h Uy W — mepeMEeNiEHRA COOTBETCTHEHHO B OKPYMHOM W HODMaABHOM Ha-
npasaesnax. B oramuue o7 obwenpunateix ypasuenni & (21) gucypupyer
HAEH © KDE:EEJqJH..I‘.I_HEHTDM -"'I"G1 CHCTEH& aTd MOAYHEHA NPpH ﬂpCJIHI'J.\{!}KcHT!HX RAdC-
CHYECKOH TCOPHH VCTOHYMMBOCTH O00AOMEK — YUHTLIBAIOTCH TOABKO TIORGHOTH
AMHEHHBIX BACMCHTON CpeAHHHOH nNosBepxHocTi obosoxex. Korath, nogobuan
cucrema npreoawtca W & [8]. B [9] yunrnisaroTtea He ToABKO TIOBOPOTHI, HO W
vaaunenna, a & [ 10], nomave mux, yunrsmaworcs Takme caswrn, Oamaso, xax
npﬂh}f.ﬁﬂ, UAEBHBI C HadaAbHbBIMH !TEPEPEHEI.BHIGIE_HMH FCHARAMHE trpl’,:Hl.’!ﬁ!}{:['HmT—
ci. B {_2.1} HET H HaT0OHOCTH BMECTO KpHBHaum % = — d7@/dx? Sparte Goaee
TOMHOE BhipameHite, Tak Kag TpH rpainiunix yeaosisx (1L.2) ato abcoaoTho
HE BANACT Ha SHaYeHie KpHTHYECKHX MapaMetpos.
Pemenne (2.1) 6eperca & ange pajon

=]
w = E f,_ sin g5, uw=
k=1

. COS /)5, K= — [2.2)
a &

e

'}'JﬂﬁﬂfTaUpﬂml}l‘_Hx YEADBHAM THIIA {1.2} ANA BOAMYLIEHHOTD COCTORHHA, B BH=
At PAJOE APEICTABAAIOTCH TAKME HA¥aAbHBEIC YCHAMA

L=}

= 3]
T"' = ::._: 2 COS .-l.,,.ls, J'I'i-'ln = E bm sin }-ME. -6‘rr:| == R}-maﬂr {23}
i e

Koappuurenter Mypre mrunenpupeiennbly NpHMEpOR CODTRETCTHEHHO HMMEOT
BHI

2R 1 —coss,/R

o T T
i & 55 sin 54 R
| (2.4)
P 25,/ R 1 4 (= 1)1 — cos 50/ R)
o B e - (s R)? sin s,/ R
27 20 14 (—1)"
WEL e W= (2.5)
R coss /2R —1
o PRI o 2.6
4 5y coss 2R (2:0)
- 5ol R i 1—(—1)"coss,/R
Gn=2>F (m=) — (so/R)* cos 5,/2 R i

s m=
42 {—1}"11;05;—"'—1:03—
_ Py 2
Hoacrasana (2.2) u (23) 8 (2.1), nocae HexoTopmX HECAOKHHX npeoi-
‘pasoBaHMil AAx HemssecTHbix f, noayaus GecKOHeuHYIO CHCTEMY OAHOPOAHBIN
VPaBHEHHIT, YCAOBHEM HETPHBHAABHOTD pENIEHHA KOTOpPOH HBAMETCH

det]e,, | =0 (2.7)

C*m='b.km_{_akmj a = Jlr k::m

TS |0, k< m



1 3 a £ . 1
EH:=-_ .ﬂn T _2"&21,) fiy -"‘1-__-_.:}':"??("'% _‘F

1 m : ; =
f&m:ﬁ; ﬂ‘,_m(z—T)—ﬂﬁ‘_*(ﬁ-f '{E*)Ifi. k=m

Bnauenne KPHTHYECKOH HArpyssEi ONPEAEARETCH Kak HaMMenbuiii KOpEeHD
ypasuenuy (2.7).

Aerxo siaery, wto aerepmmmanr (2.7) Hopsarpubiii [11]. B camom geae,

=
TaR KaK RODPEHUHERTH @ gimeroT XoTa 6m nopagos O(k 7)), to paa Y i
k,om

CXoauTea o, caeiosaveanto, Ropun (2.7) momuo onpezeants setozom TOCA &0~
BaTEALHBIX MPHOAMMENHH, H NPOUECT BTOT CXOIHTCH,

Hro kacaerca qopys MOTEPH YCTOHHHBOCTH, To oda GyAcT nooce He Ho
HeACH TOAYBOAWE, & mpejcTabitea B siae (2.2), rae ROBPPHIHEHTE A0AHHEL
GhiTh ONpeACACHD WA pemEHHH OAHOPOAHON CHETEMBE € AeTepvunanTom (2.7).
Caeayer oTMerHTs, yTo B PACCMOTPEHABIY NPHMEPAX FAPMOHNKA ¢ OAHOR MOAY-
BOAHOH HBANETCH TAABHOH, TO €CTH OHa HanGoAee BAMIKA ¥ HCTHHHON (opme
HOTEPH YETORYHBOCTH,

Hume npusognres TEOAHUA AAS GEIPAIMEPHBIX KPHTHYECKIX NAPEMETHOE
BHLIIEDACCMOTRCHHBIY NPHMEDOR NIPH DASARNHLIY 3HaueHuny 5,8,

sl B | =6 | i I el 2% | S5/

g, R? 1168 55,74 | 8,604 | 1,452 | 0.179

5 87,2 | 40,48 | 5,701 | 0,9808 | 0,1206

9,80 | 1417 TH1S | 1045 | 1,840 | 0.2423
D 893,7 | 51,79 | 7.008 | 1.227 | 0.1723

Fapes 3553 40412 B4zl 1,937 {0, 3892
D 1,0 | 2532 | 5375 | 1,254 | 0,255

|

‘:f[,m RAMADIS CAYHAA B I[Cpﬂﬂﬁ CTPOKE IOMCIIEHb: EPpHTHUECKHE [apamMer-
poi fea yuera HauasbHOrD NEpepeablBAuWern YeHANS, a B0 BTOPOH — ¢ ywe-
tom. Kax npasuio, CXOAHMOCTD MPOUECCA AOCTHRAETCH DUeHb GBICTPO, H HTOpOE
H TPEThE NPHOAHAEHMA HOMTH He oTAHYAIOTES,

Kas smano wa TAGAMIIDI, YUET TORPHTHUECKOTD YERAHA CYUIECTREHHO TO-
HHMALT AHaueHHe KPHTHYECKHY napamerpon (Boaee, wes na copor npouenton).

Takum obpazom, IMApUHPHY onepTas DECKOHEMHAs NAHEAD HAH KPYTOROH
CTEPAICHD TEPHIOT YLTOHYMEOCTL TOABKO NpH BHYTPeHHHX HATPYIKAX M HEYHET
HATAADHOTO TMEPEPEIMBAICULGTD YCHAMA NPHBOAHT K CYUIECTHEHIBIM norpentHn-
CTAM B 3HAYEHMAX KPHTHYECKHX NapaMeTpon,

To, wro usmenenpe TAHICHUHAABHBIX TRAHKYHLIX YCAORHH HPHBOAHT K Cy-
WECTEEHHOMY XOAMHECTBEHHOMY MSMEHEHHID KpHTHYeCKHX MapaMeTpoR: HAUECT-
HO JABHO, HO'B HEETEH_I_I.LE;I 3afave HMEET MECTo TAKEE HAMOHEHHE W KaduerTReH-
HOe,
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THE STABILITY OF A CURCULAR CYLINDRICAL PANEL

L. A. MOVSISTAN
S ummary

The stability of a panel is investigated using one-dimensional ar-
rangement. The exact solutions of the equations of the initial state
'iﬁ;ﬁ!ﬁgntum state) show that a hinge supported panel i5 unstable under
internal compression. Three types of loads are considered (uniform, sinu-
soidal and concentrated forces).

It has been shown that pre-buculing shear stresses have a great
influence on the values of eritical parameters.

4

AHMTEPATYPA

1. Flemming [ F.. Herrmaonn G.. Mosney [ Bueling of stroctural Eloments Subject
to Surface Shear.— ], of Applicd Mechanics, 1965, Vol. 32, No. 1. pp. 225227,
1.: Herrmann G Armenakas A, E. Vibrations and Slnhilit}’ of Plates Under Initial
Stress. — Proceedings ASCE, Jour. of Enginecering. Mechanics Division, 19860,
Val. 86, pp. A5—54.
3 Moacuean A A, Hewrvaagwean 4. B, 06 ypaswenusy veroiiamnocrs 8 KoacGani
_tisorportinx taacten—Won, AH Apw CCP, Mexannxa, 1973, r. 26, Mo 6, e, 1828,
4. Hopoxuags B Bl Teopiea rousuy ofosousk. A0 Cvanposrns, 1962, 431 ¢
5 Loavaenseitsep A. A Teopna yupyenx toneuy oboaowck. Mo Focvexmazar, 1933, 344c
b Jupmue A H. ¥erofunseers apor; M—A: Docrexnagar, 1946. 128 ¢
T -Hgsnycsu Ao A D6 ypanmennax FOTORMHAGCTH MOMEHTHOTD COCTONNHMR HARNAPHTECKON
‘oeannurn— Jdoxa. Akl Apw. CCP, 1971, 7. 62, Mo 2, ¢. T0=75.
8. Boawwep A. C. Hesunoiivas guuassiia nascrior i oboroves. M. Hayxa, 1972,432¢c.

21



9, Mywrapu X, M., Faaunca K. 3. Heansciiman Teopna ynpyrax oboroser. Koo Tarikunros
uagar, 1937 431 ¢,

0. Japescrui B. M. Heamneltnme ypasnesun Teops ofoAowek # Wy ANHCapHSau#A B 3ai-
dax yrroivmmocri,— To. VI Beecooanodi koudiepeumun no reopin ofocwes B TAaCTH-
row: Mo Haywa, 1966, ¢ 355—373,

1, Kanroposun A B, Kpwace B. H. Tpatansieunsie setoqm mweniero suasnaa, M—A
FCocrexszgar, 1949, 695 o

Hucturyr sexamon AH Apunnexeii CCP IMoctynnas a pegaxgsic
17. V. 1982




	14
	15
	16
	17
	18
	19
	20

