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Ilpuoninposcoka depocasna axademis OyOi6HUYMEA MA ApXimeKmypu

OBCTEZKEHHA BIOJIOI'TYHOI'O 3AXUCTY AJEPHO-EHEPTETUYHUX
YCTAHOBOK ATOMHUX CTAHIIIN B YKPAIHI

Beryn. bBionoriyHuii  3aXMCT TpuU3HaYeHa JUIsl 3aXHUCTy TMEPCOHANY Bij
10HI3yIOUOTO BUIIPOMIHIOBAHHS 3 PEAKTOpa, a TaKoXK OOJaJHAHHS 1 TPYOOIPOBOIIB
MICTATH TEIUIOHOCIH MEPIIOro KOHTYPY. biosoriuHuii 3aXucT 30HU MaTpyOKiB KOPIYyCYy
peakTopa BCTAaHOBJIIOETHCS HAa OMOpHIN (epMi peakTopa 1 CIYKHUTh JUIS 3aXHUCTy
MIEPCOHAITY BiJl 10HI3YIOYOTO BUIIPOMIHIOBAHHS 3 KOPITYCY TIPH 3yMTMHEHOMY PEaKTopi,
a TaKoX JJIsl 3HIDKEHHS PIBHSA HEHTPOHHOTO BUIPOMIHIOBAHHS 3 aKTHBHOI 30HU JI0
3HA4€Hb, NPU SKUX MIHIMIZYETHCS AKTHBALllsl METAJOKOHCTPYKLINA 30HU MaTpPyOKiB.
bionmoriunmii 3axuct 30HM TATPYOKIB € 30ipHO-0JIOKOBY OETOHHO-METAJICBOIO
KOHCTPYKIIIEI0, 10 CKJIaJaeThcs 3 BuiiManbHuxX OnokiB (BBbB3), Buroroenenux 3
JUCTOBOTO MeTally 0 = 3 MM, 3alIOBHEHUX CEPIICHTHUHITOBOMY 3aCHUIIAHHSIM MacoOl0 HE
MeHme 23,8 kr B ckianl: aApi0 yaByHHa (80 BaroBMX YacTHH), TaJid
ceprnieHTHHITOBOMY (19 BaroBux yacTuH) Ta - KpucTajdiuHuid KapOix 6opy (1 Barosa
yacTuHa). 3araibHa KuibkicTh BBB3 cknagae 2841 G0k BOCbMHU THIOPO3MIPIB, 3
HACTYIHUMHM TEXHIYHUMHU XapaKTepUCTUKaMU: IMOBHAa Maca 3axucty - 88520 kr,
rabapuTHI po3MipH 1 Bara - jJiameTp 30BHiIHIN - 6400 MM; - HiameTp BHYTpIIIHIN -
4800 mM; - Bucora radaputHa - 2670 mm; - maca - 88520 kr. MerasneBi en1eMeHTH
BBB3 Burorosneni 3 BymeneBoi crani mapku BCT3kn?2.

AxtyanbHicTb. IIponosxkenns Oionoriudoro 3axucty AEC, € ckiagHoo
HAyKOBO-TEXHIYHOIO TPOOIEMOI0, IO OXOIUTIOE IIUPOKUI CHEKTp HOPMAaTHBHO-
MpPaBOBUX Ta  COLIAJbHO-€KOHOMIYHUX MHUTaHb. [lpm 1mbOoMy B  SKOCTI
HaWBa)KIUBIIIOTO KOHLENTYAJIbHOTO aCHEeKTy BUCTYINAE HEOOXITHICTh 3a0e3MeUeHHs
pamiariiinoi Oe3meKku MepcoHalTy, HACEJIEHHS Ta HABKOJHWIIHBOTO cepemoBuina. B
nporiieci ekcruryatanii AEC koHCTpyKIIii, ki po3MIIIatOThCs B aKTUBHIN 30H1 (A3)
peakTopa abo B Oe3mocepemHiii OMWM3BKOCTI Bim HEi, MiANAIOTHCS BIUIHBY
IHTEHCUBHOTO TIOTOKY HEWTPOHIB, 10 BH3HAYA€ BHCOKY AaKTHUBHICTh TaKHX
KOHCTPYKIIIH B pe3yJibTaTl aKTUBAIIil 130TOMIB XIMIYHUX €JIEMEHTIB, 10 BXOMSTH 0
CKJIaAy KOHCTPYKIIIMHUX MarepianiB (SK MpaBWIO, HEpPXKaBifoya CTaib). 3HAYHOI
aKTHBALI] MIAI0THCA TAKOXK KOPIYC peakTopa 1 HalbmKye po3TalloBaHi 0 HbOTO
€JIEMEHTH O10JI0TTYHOro 3aXUCTy. TOMY MpPOAOBKEHHS O10J0TTYHOrO 3aXUCTy BKpai
BaxuBO B )kUTTI AEC 1 nmrozeit B miyiomy.

OcHoBHa yacTuHA. BizyagbHe 00CTEXEHHS €1eMEHTIB O10J0TYHOI0 3aXUCTY
MPOBOJUTHCA B JIOCTYMHUX MICIIX 1 BUKOHYETHCS 3 METOI BU3HAYCHHS HACTYITHHUX
(haKkTOpiB: TECOMETPUYHHUX PO3MIPIB €IIEMEHTIB 1 iX MEPETUHIB; IMIUIBHICTh YKJIaJaHHS
€JIEMEHTIB; CTaHy aHTHUKOPO31MHUX 3aXHMCHUX MOKPHUTTIB; ME(PEKTIB 1 MEXaHIUHUX
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MOIIKO/)KEHb; CTAaHy 3BapHUX IIBIB; CTYINEHSA 1 XapakTepy Kopo3ii eIeMEHTIB 1
CHOJYK.

[Ticns  Bi3yanbHOTO OOCTEKEHHS €JIEMEHTIB O10J0T1YHOrO 3axucTty (B
JOCTYIMHUX MICILISIX) MPOBOJUTHCS BHUOIPKOBE OOCTEKEHHsS BHIMaIbHUX OJIOKIB
OiojoriyHOro 3axucty (He Ourbmme 3), MO 3HAXOMATHCS B HANUOUIBII JOCTYIMHUX
MICISIX 3  HAWOLIBIIMMHM  JIONMYCTUMHMH  TIOKa3HUKaMU  pajiallifiHUX  TOJIB
aKTUBALIITHOIO TOXO/KEHHS, OTpUMaHuX 3a JaHuMu BumiptoBanHs [IEJ[ npu
BUKOHAaHHI JlaHOTO BUAY poOiT. Bubipkoe oOctexennss BBB3 ckmamaetscs 3
HACTyNHUX eTaniB: BUOIp 1 BUiMKa BBb3; Bu3HaueHHs LUTICHOCTI 3BapHUX 3'€/IHAHb;
nesaktuBanis nosepxHi BBB3 (1o 3mauens LTI yactunok menmre 50 cm?xxs?) s
NPOBEACHHS 1HCTPYMEHTAIBHOTO OOCTEXKEHHS 110 BH3HAYCHHS KoedilieHTa
MOTJIMHAHHS TaMMa-BUIIPOMIHIOBAHHS 1 HEWTPOHIB IO B CBOK 4YEpPry 1 BHU3HA4Yae
e(peKTUBHICTh O10JOTIYHOTO 3aXUCTY sJIepHO-eHepreTuyHoi yctaHoBku Ha AEC
YkpaiHu.

B 0OCHOBiI 1HCTPYMEHTAJBHOTO OOCTEKEHHS TMOKIAJACHO OLIHKY 3MIHU
KPaTHOCTI OCJa0JICHHS TIOTOKY HEWTPOHIB Ha BIAIOpaHUX B XOJI BI3yaJbHOI'O
oOcTrexeHHs 3pa3kax BbB3.

OcnabneHHsi WIUIBHOCTI TIOTOKY HEUTpoOHIB Juisi obOctexxyBanux Bbb3
BU3HAYAETHCS EKCIIEPUMEHTATBHUM IIIJITXOM IS IPOMUCIIOBOTO JXKEpeia HEHTPOHIB
NBH-21 3 nmacnoptHuMu Xxapaktepuctukamu. st koxkHoro BBB3 3pobutu Tpu
BuMipH, ekcrio3uilist mo 900 cex. BBb3 posramoByBaTH Ha yCTaHOBIII Ha BiJCTaHI
500 MM Bix mxepena, OJIOK JE€TeKTyBaHHsS Npukpinutu Boputya 1o BBB3 (Puc 1).
dikcyBaHHA pE3yNbTaTiB 3IIMCHIOBATH 32 JIONOMOTOI0  BiJI€03aMKHCYBAILHOTO

IIPUCTPOIO.
Bnok demekmupobaHuA

NbH-21

MKC-01P

Budeozanucsbornwee
ycmpoucmbo

Puc 1. Cxema BuUMIpIoBaHHS KpaTHOCT1 OCIabJIeHHS TOTOKY HEUTPOHIB Ha 3pa3Kax

CIIMCOK BUKOPUCTAHOI JIITEPATYPU

1. ACTY b B.2.6-210-2016 OmuiHka TE€XHIYHOTO CTaHy CTaJIeBUX OyaiBEIbHUX
KOHCTPYKIIiH, IO €KCIUTYyaTyIOThCS.

2. ICTY-H b B.1.2-18:2016 HacranoBa 1100 o0CTeXeHHs OyAiBelb 1 CIIOpy/I
JUTSI BA3HAYEHHS Ta OILIIHKY X TEXHIYHOTO CTaHy.

3. Hopmu pamiamiitnoi 6esnekn Ykpaiau. [lepskaBHi ririeniuni Hopmu (HPBY-
97).
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4. HIT 306.2.141-2008 OO1ue 1o10xKeHns 0€30MacHOCTH aTOMHBIX CTaHIIHIA.

5. [TPBAC-89 JIHAOIT 0.03-1.76-89 IlpaBuna paauamoOHHON O€30MacHOCTH
MIPY DKCIUTyaTaIlMi aTOMHBIX CTaHITHI.

6. HIT 306.2.099-2004 OO6mue TtpeOoBaHUS K MPOJIEHUIO HKCIUTyaTaluu
sHeprooiokoB ADC B CBEpPXNPOEKTHBIM CpPOK MO pPe3yJbTaraM BBINOJHEHUS
MEPUOINIECKON TIEPEOIICHKH 0€30MacHOCTH.
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ON THE NUMERICAL ANALYSIS OF EXPERIMENTAL DATA ON THE
BUCKLING OF CONICAL SHELLS

The problem of buckling of closed elastic shallow circular thin-walled cones
under external pressure is a classic problem of shells theory. Both geometrically
linear and nonlinear solutions were provided for this problem. It’s well known fact,
that a sensitivity of critical and limit pressures to the initial imperfections of the
middle surface of shallow conical shells shape is relatively small. The question of
influence of material’s orthotropy on the buckling load of shallow conical shells
remains insufficiently studied.

The aim of the work is to evaluate the effectiveness of the numerical analysis
of buckling of closed shallow conical shells under external pressure, by comparing
the calculation, carried out by ANSYS software, with the experimental results,
presented in [1].

The research program included tests of 4 series of closed conical shells (over
100 small specimens made of heavy paper (Whatman paper) [1]. Each series unites
the shell with the same thickness ratio R/h = 183; 245; 304; 452.

Test device is a metallic hollow circular cylinder with a hermetically closed
lower end and the upper end of a free-flange, to which is attached the sample plane.
The inner cylinder diameter corresponds to the base of a conical shell (2R), and the
width of the flange - bandwidth allowance providing fixation sample.

Numerical analysis of the influence of surface deviations of the median and
orthotropic material resistance was carried out in the ANSYS software with use of
guadrangular SHELL 181.

The loading was realized as uniformly distributed over the entire surface of the
cone external transverse pressure g. Boundary conditions of the base of the cone edge
corresponded to a fixed clamped support and fixed hinge support. In the calculations
were determined the critical pressure value of g and buckling linear analysis.
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