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AOCTIUKEHHS HATIPYKEHO-IE@OPMOBAHOT'O CTAHY
TPIMHUKOBHX 3’€IHAHb TPYBONPOBOAIB I'TTPOCUCTEM

B po6oti mocmimpkyBaBest HanpyxeHo-nedopmoBanuii ctan (HJIC) TpifiHukoBOrO 3’ €MHAHHS TPYO Tifl-
POTIPUBOY Tpecy Mifl JAi€f0 BHYTPITHLOTO THCKY. Po3risanocs fBi Mojieli KOHCTPYKTABHOI pealiza-
il 3’ €IHaHHs.

The stressedly-deformed state of t-junction of connection of pipes of a hydraulic drive press under an
operation of internal pressure is examined. Two models of constructive realization of connection were
considered.

TpyOompoBOaN METANYPTiIHHOT TA IHIONX MPOMHCIOBHX TANy3eH MPEICTaB-
TSTEOTH COO0I0 MPOCTOPOBY PORTANYKEHY CHCTEMY, KA HABAHTAKCHA BHYTPIIITHIM
THCKOM. Hebe3meuHnMy 3 TOUKH 30py HANPY KEHO-A¢(POPMOBAHOTO CTAHY B TAKHX
KOHCTPYKIIAX € MICHS PI3KOi 3MIHW TEOMeTpii, 30KpeMa TPIHHWKOBI 3’ €JHAHHS.
3BAKAFOYH HA IIC, IIC HA CTAAIl MPOCKTYBAHHSA TAKHM MICIIIM HCOOXIAHO MPHIIIATH
0co0mMBY VBary.

JIOCTUKCHHIO TPIHHUKOBUX 3 €IHAHb TPYOOIPOBOIB IPHUCBSHMCHA TOCHTH
BCJIHKA KUTBKICTh SIK CKCIMCpHMCHTANbHUX [1], Tak i Teopermunmx [2-3] podirt.
OcranHi B OCHOBHOMY Oa3yIOTBCSI HA 3aCTOCYBAHHI TEOPii TOHKHX OOOJOHOK. Y
HOPMAax PO3paxyHKy HA MIIHICTh YCTATKYBAaHHS W TPyOONPOBOIIB ATOMHHX CHEP-
TCTHIHHX YCTAHOBOK [4] 3ampOmOHOBaHI HAOMMKCHI 1H)KCHEPHI MCTOIUKH PO3pa-
XYHKY HAIPY>XCHb ¥ TPIHHUKOBUX 3’ €JHAHHAX, B IKHX TPyOa I IITYICp NIEPETHHA-
FOTBCSA T MPAMHM KyTOM. 3aCTOCYBAHHA TCOPIii TOHKHX 0OOJIOHOK U PO3pPaxyH-
KY TOBCTOCTIHHUX TPIHHWKOBHX 3 €IHAHb HE JO3BOJIIE OACPKATH JOCHUThH IOBHY
KAPTHHY HAMPY>KSHOTO CTAHy B MICI 3'€IHAHHS TPyOW ¥ mTyIepa, mo 0CoOInBO
BOKIMBO MPH HACTYIHIHM OniHNi iXHpo1 A0BroBiuHOCTI [5]. ToMy po3paxyHOK Ha-
MPY>KCHOTO CTaHy TPIHHWKOBHX 3 €JHAHb JOIUILHO MPOBOIWTH 3 MO3HIIH TPHUBH-
MIPHO Teopii MPY>KHOCTI 13 3aMy4CHHAM ¢(DEKTHBHHUX UHCEIBHHX METOJIB, 30Kpe-
Ma Metony ckimueHHuX enxemenTiB (MCE) [6].

Amani3 HABAaHTAKCHb TIAPOCHCTEMH KOIPOBOTO IIPECY, INO BHHUKAIOTH B
MPOTECi eKcIuTyaramnii [7], mokas3as mo TpyOOIPOBiIHA CHCTEMA TPAIFOE B YMOBAX
KBA3ICTATHMHOTO HABAHTAXKCHHS, 16 MAKCHMANBHI 3HAYCHHS BHYTPIIIHHOTO THCKY
Jocsraroth 29 MIa. ¥V 38’ 3Ky 3 MM MPEACTABIIIE THTSPSC TOCIIHKCHHSA HATIPYKCHOTO
CTaHy, IO BHHUKAE TIPH MAKCHMATBHIX CKCIUTYATAIHHIX HABAHTAKCHHSX.

Ha puc. 1 mpencraBnene cxemMaTwdHE 300paKCHHSA TEOMETPIi TPIHHHKOBOTO
3’€IHAHHA BHAIJICHOTO 3 MPOCTOPOBOTO TPYOOMPOBOAY TiXPOCHCTCMH KOMPOBOTO
Tpecy, 0 MiJBOAUTH POOOUY PiIMHY IO TiAPOPO3MOAUILHAKIB. Matepian — cranb
Cr3. TpidiHuUK KOPCTKO 3AKPITUICHHUI 3 yCiX OOKIB.
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D=0.168-
6=0.025m

Pucynok 1 — I'eometpist koHCTpyKLiT

TpiiiHUKa

Js nocmimxenns HJC tpiitHUKOBOTO
3’€HAHHA B JaHIN poOOTI MOOyayBaHi TBEp-
JIOTLTBHI MOZENI 332 BOMa KOHCTPYKTHBHU-
MH CXEMaMH TpiHHHKA (puc. 2).

Jns BuOOpY aneKkBaTHOI CKIHYEHHO-
enementHoi (CE) mozeni momepeaHpo mpo-
BE/ICHI PO3PAXyHKH CTATHMYHOI MILHOCTI
TpIHHMKA, HABAHTA)KEHOTO BHYTPILIHIM THC-
koM P =29 MIla, skuii BiAIIOBIIA€ MaKCH-
MaJTbHOMY 3HAYEHHIO THCKY B TIPOTIECI SKCIT-
nyatauii. B tabn. 1 HaBemeHI MakCHUMAasbHI
3HAUCHHSl CKBIBAJICHTHUX HAIPYXKEHb I10

Misecy Ta cyMapHHMX MepeMilieHb, OTPUMAaHMX 3 BUKOpHUCTaHHAM pizHux CE moze-

med QU TPIHHMKOBOTO 3’ €IHAHHSA,

00’eMHOTO 20-BY3JI0BOTO E€IIEMEHTY.

MOOYJOBAHOTO 32 CXEMOIO 2 Ha OCHOBI

PucyHok 2 — Cxemu TpiiiHuka (a — cxema 1, 6 — cxema 2)

Tabmvms 1
Ne CE Poanip IMopsanok pospa- MaxkcumanbHi R
MoO- XYHKOBHX PiB- HarpyKeHH, .
. | ememenra MepeMilieHHs, M

Jen HIAHb MITIa

1 &* 36876 325 0.404-10™

2 0/2 279450 334 0.411-10"

3 8/3 754218 339 0.412-10™

* -- § —TOBIIMHA TPYOH
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IMomanemi po3paxyrku nmposoawan 3 BukopuctaHHaM CE momeni Ne2, ocki-
JBbKY [T MOJIENb 3a0€3Mey€e TOCTATHIO TOYHICTD IPH PO3PaXyHKAX HATIPY KCHb Ta
MCPEMINICHB, M0 BHIHO 3 JOCIIIKCHD 30LKHOCTI pe3yaprarie (Tadbm. 1). Crartmu-
HUW aHaNi3 KOHCTPYKIIH /ULl TBOX KOHCTPYKTHBHHX CXEM (PHC. 2) BHSIBHB MICIA
MAKCHMAJIBHHUX HAMPYKEHb (PHC. 3 Ta pHC. 4).

¥oD

STEP=1
SUB =1
TIME=1
SEQU

DMX =_452E-0
SMW =_112E+0%
SHX =_334E+09

-11ZE408 B 050-“5 LATTEHD LZ60E+09 L343E+09
SEBE+03 LL2SE+09 L ELSE+09 L 301E4+09 L234E409

Prcynok 3 — HJIC xoHcTpyKItii o6y joBaHoi 3a cxeMoro 1

modeld

Prcynoxk 4 — HJIC xoHcTpyKITii 106y I0BaHOT 32 CXEMOTO 2
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B pesymbrari mpoBEACHOTO aHAMIRY, Oy BHABICHI 00J1aCTi BHHHKHCHHS Ma-
KCHUMAJbHUX HATIPY>KCHb. /IS OIIHKY YMCETbHIX 3HAUCHb HAIPYKCHb IOPIBHIEMO
iXx 3 rpaHMIEIO TeKy4ocTi Ta TpamHunmero Mimpocti. Jmt matepiany Cr3
[c.] =210+ 240 MIIa Ta [c,] =380 + 470 MIla. Y Hammi# KOHCTPYKUii MaKCHMa-
JbHI HANPY>KCHHS BHHHUKAIOTh HA BHYTPIIIHIM NMOBEpXHI TPIMHHKA B 30HI pi3Koi
3MIHH TEOMETPii 1 AOPiBHIOKOTH M1t cxeM 1 Ta 2 sixmosizao 384 MIla, 334 MIla.
(puc. 3, 4). Ilpore, B TAKHX 30HAX PI3KOi 3MiHHM T€OMETPil (OTBOPH, TaiTeIi, BUTOU-
KM 1 T.IL) Ma€ Micue JOKAIbHHUH 3picT Hampy»keHb. [Ipm npyxHHX aedopmarmiiax
MAKCHMAJIFHC HATIPY>KCHHS Gy, B Wil 007ACTI BH3HAYAKOTH K AOOYTOK HOMiHAJIb-
HOTO HANPY)KCHHA G, HA KOC(ILi€HT KOHUCHTPAII o, [4] :

Opmax = Oxoy U- ey

VY mpaBmiax Ta HOpMax B aTOMHiN cHepreTuui[4] mpmeeacHi koe(imieHTH
KOHICHTpAIIi O, OTPUMAaHI 3 GKCHCPHUMCHTY UM PO3PaxyHKY. [l TPIfHUKOBHX
3’€THAHD Pi3HOI reoMeTpii (cxema 1,2): o, = 4,19, o, = 2,01,

[TposiBmy anamiz pe3yabTaTiB, MH OTPUMAJH TPAJIEHT PO3IOJICHHS HAIPY-
JKCHB TIO0 KOHCTPYKIii. SIKIIO JOCTIIUTH 3MIiHY HANPY»KCHb B OKOJHI TOUKH MAakK-
CHMYMY, TO MH MO>KEMO BH3HAUMTH HOMIHAJIBHE HAIPY>KCHHS.

JlocnmiTMBINY TAKMM YMHOM KOHCTPYKIIFO MM OTPHUMAJH 3HAYCHHSI HOMIHAb-
HuX HanpyxeHb 3a MCE mig po3risgHyTHX cXeM: cxeMa 1— 0,1 = 94 MIla; cxema
2 — Cyo2 = 79 MIa.

3HAUYeHHA HOMIHAIBHUX HANPY>KCHb MOKHA TAKOXK BH3HAYUTH AHAJITHIHO.
JLma reoMeTpii KOHCTPYKINI, o0 BiAmMOBiAae cxemi 1 (puc. 2, a) BAKOPHCTOBYETHCA
(dopmyna 2, ana cxemu 2 (puc. 2, 6) — popmyna 3 [4].

R*+R;
o, =p——, 2
HOM pRQ_ROQ ( )
D+H
HOM p 2H ( )

CxropHCTaBIINCH HABCACHUMH (POPMYIAMH BH3HAYIIIN AHATITHIHO HOMIHAb-
Hi HATPY>KCHHA T CXeM 1, 2: 6 o = 98 MIa, 6 402 = 82,94 MITa. Sk Gaummo,
pesyasTar oTpuMaHuii 3a momoMoror0 MCE BiapisHAETECSA BiX aHAMITHYHOTO Pi-
IICHHSA HE OUbIIC Hixk HA 5 %.

B Tabx. 2 HaBeacHI pimICHHSA OTPHMAHI BiANOBIAHO 3 (opmynoro (1) 3 ypaxy-
BaHHSM HOMIHAJILHUX HANPY>KCHb OTPUMAHHUX aHATITHIHO ((opmyu 2,3) Ta umce-
1pHO 3rigao MCE.

Tabmmng 2 — MakcHMabHI HAPY>KECHHS
Amnanitiune pimeHsst, MITa | Pimenns orpumane mo MCE, MITa
Omaxl 410,62 393,86
Omax2 166,7094 158,79

AHATIRYIOYH OTPUMAHI PE3yIbTATH, MH OAUNMO, IO HATPY>KCHHA IS CXCMH
1 mepeBHIIYIOTH TPAHMII0 TEKYUOCTI, aJlc HE MIEPEBHIIYIOTh TPAHHIFO MiHOCTI. Lle
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TOBOPHTH IPO TE, MI0 KOHCTPYKIISA oxpasy He 3pyhHyeThcs. [IpoTe, BpaxoByrOUH,
[0 CHCTEMA IPAIOE B YMOBAX IUKJIIYHOTO HABAHTAKCHHS PEKOMEHIY€ETHCS MPO-
BOJUTH JOCIIKCHHA PECYPCY 3 YPAXyBaHHIM IPY>KHO-IDIACTHIHUX Aedopmamnin,
a TaKO’K, MA€ CEHC 3MIMHECHH KOHCTPYKii. [TpoTe At cxemu 2 Mu criocTepiraeMo
HATIPY>KCHHA, IO HC MCPCBHINYIOTH TOMyCTAMI. OT/KES MH MOKEMO 3POOHTH BHCHO-
BOK, II0 Taka MoOy10Ba TPIHHUKOBOTO 3’ €AHAHHS I 3aJaHOI TEOMETPIi Ta YMOB
HABAHTAKCHHS € PIIICHHSIM MPOOICMH BUHUKHCHHS HEOC3MIEYHIX HAIIPY KEHb.
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AHAJIM3 TUHAMAYECKUX PEAKIIMI [IPY IAIEHUH
KOHTEHHEPA-YITAKOBKH C PATHOAKTHBHEIMH
OTXOJAMH

IlpencTaBneHO METON Ta pe3y/IbTaTH aHA3Y JMHAMIYHHAX PeaKIii, KIHEeMaTHUHUX [IapaMeTpiB Ta Ha-
npyxkeno-nepopmoBaroro crany (HJIC) npu maminnsx koHTelHepa-ymakoBku (KY) mis TpaHCTOpTY-
BaHHS pajliOaKTHBHHUX BiJIXOMiB. AHANI3 yIapHOi B3aeMojlii BUKOHyBaBcsI Ha 6a3i CAIIP muHamika cu-
cteM TBepauX Tin. Ananiz H/IC koHcTpykTHBHUX efeMeHTiB KY BHKOHAHO METOIOM CKiHUSHHX efie-
menTiB (MCE). IlpuBeneHo po3paxyHKOBI JlaHi Ta peKOMEHAIli{ 3 yTocKoHaTeHHS KOHCTpYKITi KV.

The method and results of the analysis of dynamic reactions, kinematics parameters and stress-strain
state for the falling nuclear waste package are presented. The analysis of impact interaction by using
the SAE of multibody system dynamics is done. The stress-state analysis of the package elements by
finite element method (FEM) is given.
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