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K MECTUAECATUIIETUIO ITPOMBIIIIEHHOI'O ITPUMEHEHMA
TEXHOJIOI'MU U3I'OTOBJIEHUA HAJIMHAPUYECKUX
PE3EPBYAPOB N3 PYJIOHHBIX 3AI'OTOBOK

A. 10. BAPBUHKO, 10. I1. BAPBUHKO, B. M. TOJIMHBbKO, kanaunaTsl TEXH. HAyK
(Wu-t anextpocBapku uM. E. O. ITatrona HAH YkpauHsr)

B ncropudeckoMm acrekTe pacCMOTPEHO Pa3BUTHE CIIOcO0a M TEXHOJIOTHH COOPYKEHMS! BEPTHUKAIBbHBIX IMIMHIPHYECKUX
pe3epByapoB ¢ NPHUMEHEHHEM KPYIMHOTa0apUTHBIX PYJIOHHBIX 3aroTOBOK. M3510)KeHBI €ro JOCTOMHCTBA, HEAOCTATKU W Mep-

CIIEKTHBBI JTajbHEHIIIero MIPUMCHCHUS.

Knwueevie cnoea: pylonnas 3a20moska, céapmuvie pesep-
8yapbl, MOHMANCHBIL W08, Y208ble depopmayuiL, 2eomempuyec-
Kas hopma cmenku

60 et Hazax Ha HeTeOase B T. Kuee Obu1 coopykeH
MEepBbIA BEPTUKAIBHBIN HWIMHAPUYECKUN pe3epByap
BMecTUMOCTEIO V = 240 M°, gHUIE U CTEHKA KO-
TOPOr'0 CMOHTUPOBAHBI U3 PYJIOHHBIX 3arOTOBOK ITy-
TEM TPUHYIUTEIHHOTO WX Pa3BOpPaYMBaHUS HA MOH-
Ta)XHOW IIIomazke. Maest MOHTaXa CTEHKH W JHHUIIA
pe3epByapoB U3 Ta0apUTHBIX IS KeJIEe3HOIOPOKHBIX
MEPEBO30K PYJOHHBIX 3aTOTOBOK Ipeanoxena B UOC
uM. E. O. [Tatona n-pom TexH. Hayk I'. B. PaeBckum
B 1944 r. [1] u ycmenHo BOMJIOIICHA B 3aBOJCKUX
ycnoBusix B 1948 1. Ipu CTPOUTENBCTBE pe3epByapa
B . Kuese (puc. 1). C y4eToM MOIyYeHHBIX pe3yiib-
TatoB B T. KyliObmmeBe u r. CapaToBe OBUIH COOpY-
KEHBI IOBOJIHO MPOCTHIE MO0 KOHCTPYKLUH YCTaHOB-
KA Ui M3TOTOBJICHUS PYJIOHHBIX 3aroTOBOK C
MpUMEHEHHEM OJHOCTOPOHHEW aBTOMAaTHYECKOW CBap-
K# 1107 )ITFOCOM, UTO TTO3BOIHIIO yoke B 1952 r. cMoH-
THPOBATh CIIOCOOOM PYJIOHHPOBaHUS (HOBBIN CIIOCOO
coopykeHusi pesepByapoB) 152 pesepByapa [2]. B
pa3paboTKe 3TOro crmocobda U ero HIMPOKOM BHEJ-
PEHHHU B MPOU3BOJCTBO NMPUHUMAIM Y4YaCTHE CIIELH-
amuctel UOC mm. E. O. [Tatona, MunucrepcTa Hed-
TSHOW MPOMBIIUIEHHOCTH U MHHMOHTaKCIIELICTPOS
CCCP. B 1958 r. 3a pa3paboTky W BHEIpPCHHE HH-
OYCTPHAJILHOTO clloco0a CTPOUTENbCTBA PE3EPBYPOB
Il XpaHeHWsT HEPTH U3 TUIOCKHUX IOJIOTHHII, CBO-
paunBaeMblx B pyioHnsl, A. E. Urnargenxo, I'. B.
PaeBckomy (pykoBomutenu pador), E. K. AnekceeBy
B. M. lunkoeckomy, O. M. Usannosy, B. C. Kop-
Huerko, B. C. Jlaxosy, b. B. IlonoBckoMy npucy-
Juny JIEHUHCKYIO IIPEMUIO.

[ToTpeOHOCTE cTpaHBI TOCIE BOWHBI B KpaTdaid-
[IMe CPOKH BOCCTAHOBHTH Pa3pyIICHHYIO MPOMBILI-
JICHHOCTh CIIOCOOCTBOBaa HMHTEHCHBHOMY BHeEApE-
HUIO crioco0a pynoHHpoBaHua. DakTHUECKH 3aHOBO
CO3[IaBaJICh DPE3EpPBYapHbIC MHAapKU ISl XPAaHEHUS
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HeQTH U He(TeNPOAYKTOB. B ycimoBusx, korga ocTpo
OIlymaNach HeXBaTKa KBaJH(HUIIMPOBAHHBIX CBap-
HIMKOB U TPY30MOJIBEMHBIX KPAaHOB, KOTJa U3-3a I0-
TOJHBIX YCJIOBUH 3MMOI HEBO3MOXXHO OBLIO BBIMOJI-
HSTh CBapoYHble M MOHTaXKHbIe pPa0OTHI, pa3BoO-
padrBaHue HETIOCPEICTBEHHO Ha CTPOUTENLHOM IIJI0-
IaJKe CBEPHYTOW B PYJOH CTEHKH (MIIH €€ YacTH)
W THHIIA CTajlo B PE3EpBYapOCTPOCHHUM 3HAYUTENb-
HBIM IIIaroM BIIEPE]I.

Brimonnenne onepanuii cOOpKU U CBapKHU OCHOB-
HBIX KOHCTPYKIIMH Ha 3aBOJieé C NMPHUMEHEHHEM aB-
TOMAaTHYECKOH CBapKu MoJ (HIFOCOM MO3BOJHUIO CY-
IIECTBEHHO MOBBICUTH UX KA9€CTBO U COKPATHUThH CPO-
KW M3TOTOBJICHHSI. MOHTa)KHBIE OpraHU3alKH yCIIeHI-
HO OCBOWJIH COOPY)XEHHE M3 PYJIOHHBIX 3arOTOBOK
pe3epByapoB BMECTHMOCTBIO 10 5 ThIC. M> BKJIIOUH-
TENBHO C TOMIMUHON creHkr m0 10 mm [3].

B 1960-1970-e ronsl B CBSI3M C PE3KUM YBEJIHYE-
HHAEM OOBEMOB TPAHCHOPTUPOBKH CHOMPCKON HedTH
B eBporeiickyto yactb Coerckoro Coro3a crocod py-
JIOHUPOBAaHMA MONYy4YWN JAajibHeiee passurue. Ilpa-
BUTEJILCTBOM CTpaHbI ObLIa TOCTABJICHA 33]a4a B KPaT-
Yalmiie CPOKHM TMOCTPOUTH 3aBOJBI MO MepepadoTke
HeTH U MarucTpaibHble He(TEIPOBOABI IS €€ TPaH-
CIIOPTUPOBKH, W HA BCEX 3THX MNPEANPHUITHAX HEO0O-

Puc. 1. IlepBrlit cBapHOW pe3epByap BMecTUMOCTBIO 240 M3,
COOpPY>KEHHBIH cIocoOOM pyJIOHHpOBaHMs Ha Hedrebase YKp-
HedTecHaba B 1948 1. B r. Kuese
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XOIMMO OBUI0O CMOHTHPOBATh OOJBIINE pe3epByap-
Hele mapku BMmectumocthio V = 5, 10, 20 u 50 TeIc.
M. VI3roTOBIIGHHE PYJIOHHBIX 3arOTOBOK C MPHMEHE-
HUEM CTajleil TOBBIIEHHON U BBICOKOUN MTPOYHOCTH TOJI-
mmHON 10 17 MM TpeGoBaslo co3/laHusi HOBOTO ITOKO-
JICHUS CTAHOB JIJIsl KX CBapKH M CBOPAYMBAHMS, & TAKKE
pa3pabOTKU TEXHOJIOTUM MOHTa)Ka CTEHKH pe3epByapa
3HAYUTENbHON TOJIIUHEI.

Ha mocTpoeHHBIX HOBBIX CTaHaxX OIMEpalMU I0-
JIa4X JIACTa U COOPKHU TOJIOTHHII OBUTH TIOTHOCTHIO
MEXaHU3UPOBaHbl. TEeXHOJIOTHs JBYCTOPOHHEH aBTO-
MaTHYeCKO CBapkd TpH OOIIeM ITHEBMAaTHIECKOM
MPKUME KPOMOK 0o0OecrieurBaia Xopoliee KauecTBO
IIIBOB TIPH TOJIIIMHE JIUCTOB A0 17 MM BKITFOUHTETHHO
6e3 pasaenku kKpoMmok [3]. Tonbko Ha OHOM 3aBOJIE,
000pyIOBaHHOM TaKUMHU CTaHaMH, B TEYCHUE Toja
MOJKHO OBUIO WU3rOTOBHMTH PYJOHHBIC 3aTOTOBKH JIJIS
240 pesepsyapos V = 10 Thic. M° (puc. 2), 4TO 1103-
BOJISZIO BBITIOJIHATh MOHTaX MPAKTHYECKH BCEX pe-
3epBYapOB BMECTHMOCTBIO 0 50 ThIC. M° BKIIHOUH-
TEJIHHO CIIOCOOOM PYJIOHHUPOBAHHMS.

B 1970-1980-¢ roasl B mepHoa WHTEHCHBHOTO
CTPOMTENIBCTBA PE3EPBYAPOB OOJIBIION BMECTUMOCTH
Y3 PYJIOHHBIX 3arOTOBOK C MMPUMEHEHUEM CTaJICH 1o-
BBIIIEHHON U BBICOKOM IPOYHOCTHU CTAJIO OYEBUIHBIM
OTCTaBaHWE B IMPOBEJCHHU HWCCIICAOBAHUMN IO 3KC-
TUTyaTallMOHHOHN HAJIe)KHOCTH CTEHKU PYJIOHUPYEMBIX
pe3epByapoB B TCUCHHE TAPAHTUPOBAHHOTO CPOKA JK-
crwryaranuu (20 set). Kak crienctBue, Ha B BEpPTH-
KaJIbHBIX MOHTQKHBIX CTBIKAX CTEHKU MHOTHX pe-
3epByapax (V = 20 u 50 Thic. M%) mocne 10-12 ner
9KCIUTyaTalluy CTaJId MOSIBJIATHCS yCTaJIOCTHBIE Tpe-
muHbl. OCHOBHOM NPUYMHOW KX BO3HUKHOBEHHUSA
OBUTH 3HAYMTEITLHEIE YTIIOBBIE Meopmarum [4] n ma-
JIOLIMKIIOBOE HArpyKeHue cTeHku. [Jiss pe3epByapoB
V = 20 Tthic. M pa3paboTaHa crielUaIbHAs HHCTPYK-
WSl YCUJICHUSI MOHTQKHBIX CTBHIKOB CTEHKH IPH TI0-
siBJIeHMH B HHUX TpeiuH [5]. JlokanpHOE ycuiieHHne
CTCHKH MPEAJIaraioch BBIMOIHATH IIyTeM MPUBAPKH
B CTBIKax TOPH3OHTANBHEIX pedep. OgHaKO B ycio-
BUSIX MaJIOLIMKIIOBOT'O HATPYKECHUS 3TO HEPEIKO TPH-
BOJMJIO K Pa3pyIIEHUIO YTJIOBBIX IIBOB, C TIOMOIIBIO

Puc. 2. CraH 11 IPOU3BOJICTBA KPYIHBIX CBAPHBIX PYJIOHUpYE-
MBIX ITOJIOTHHI, IOCTpOEHHEIH Ha HoBOKy3HEeIkKoM 3aBojie pe3ep-
ByapHBIX METaJUIOKOHCTpYKuuii B 1974 r.
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KOTOpPBIX pedpa Kpenwjuch K CTEHKE, MO3TOMY OT
PEKOMEHJaUil yKa3aHHOH MHCTPYKLMH BCKOPE OT-
Ka3aJIKCh.

VYrioBele nedopMalnuy B CTHIKE SIBISIOTCS CIEI-
CTBHEM HAIWYMA BAOJIb BEPTHUKAIBHBIX KPOMOK MO-
JIOTHHI PYJIOHOB NPSIMOJTMHEHHBIX YIACTKOB CTCHKH.
[Ipunanue UM Mo Bceil BBICOTE KPUBU3HBI, OIM3KON
K TIPOCKTHOW KPUBU3HE CTCHKH pe3epByapa, B yC-
JIOBUSIX MOHTQ)XKHOW TIJIOMIAZKK OKa3ajJoCh BEChbMa
CIIOKHOI 3amaueil. Beanch MOUCKA HEOOXOIMMBIX
TEXHUYECKUX PEIICHNH, TO3BOJSIOMNX IOJy4aTh
MOHTa)KHbBIE CTHIKH C JOMYyCKaeMO# yriioBoi nedop-
marnmeii [6]. OnHako Ha CEroIHs He CYIIECTBYET MPH-
EMIIEMOI TEXHOJIOTHHU BBITIOJHEHHSI MOHTKHBIX BEp-
TUKAJILHBIX CTHIKOB Ha PYJIOHHBIX 3arOTOBKAaX C yde-
TOM JCUCTBYIOLIMX HOPM [7, 8] 1pH TONIIMHE TOSICOB
oonee 10 MM 0e€3 NMPUMEHEHHUS JOIMOJHUTEIbHBIX
KOHCTPYKTHBHBIX 3JICMEHTOR.

C ydyerom Hanmm4us B HeTemapKkax CTpaHbl 00Jb-
LIOr0 KOJHWYECTBa PYJIOHMPOBAHHBIX PE3epBYapoB
(V = 10, 20 u 50 thic. M%) no 3amanmio Munned-
tenpoma CCCP B 1987/1988 r. 8 UDC um. E. O.
[TaToHa BBHINIOIHEHBI UCCIIEIOBAHUS C LIENBIO OIICHKH
OCTaTOYHOI0 pecypca BEPTUKAIBHBIX MOHTa)KHBIX
CTBIKOB cTeHKHM u3 craneil BCrt3cn5, 0912C-12 u
16I"2A® npu HaNMYNK B HUX YIJIOBBIX JeopMaluii
(ctpenka nporuba f mpu mabiaone mmuHOM 500 MM
cocraBisier 10 20 mm). IlomydeHHbIE pe3yabTaThI
BOIIUTA KaK PEKOMEHIyeMbIe B HOPMbI Ha BBIMOJHE-
HUE MOHTa)ka PE3epPBYapOB U3 PYJIIOHHBIX 3arOTOBOK
[9]. PesynbTarhl HMCCleIOBaHHN MOKA3ald CYIIECT-
BeHHOEe yMeHbleHune (ocobenno ms craneit 09I 2C
u 16I'2A®) koauyecTBa UKJIOB HAMPYKEHUS JI0 MMO-
SIBJICHUSl YCTAJIOCTHBIX TPEUIMH TIPU YBEIUYCHUH
crpenku mporuba. Tak, mpu HU3MEHEHHH 3HAYCHUN
fcb5 mgo 10 mm mst cramm 0912C u ¢ 2 mo 4 MM
Jutst ctanu 161 2A® konM4YecTBO IIUKIIOB HATPYKEHUS
JIO TIOSIBIICHHS BH3YAIBHO HAOIOAaeMOW TPEIIHHBI
ymenpumnock ¢ 10X1-103 no 5X1-10%. Tonyuennsie
pe3yJIbTaThl MCIOIb30BaHBI TPU Pa3pabdOTKe HOBBIX
HOPMATUBHBIX JIOKYMEHTOB Ha MOHTQXX pe3epByapoB
[7, 8].

Ha pocruxeHue MPOEKTHOW TI'€OMETPUYECKOM
(OpMBI CTEHKH pe3epByapoB IMpU MPUMEHEHUH PY-
JIOHHBIX 3arOTOBOK, IOMHUMO YTJIOBBIX Je(hOpMaIluii,
BauseT eme ofuH (aktop. [lociae cOOpku U cBapKH
Ha CTEHJIE MOJIOTHHUII pa3MepoM 10 18X32 M u mac-
coit 10 50 T oHM HUMEIT reoMeTpuvecKyr Gopmy,
ONMU3KYI0 K MPIMOYTonbHHKY. [locie ycTaHOBKHU py-
JIOHOB B BEPTUKAIBLHOE TOJIOKEHUE MOJ JeHCTBHEM
Beca pPyJIOHA MPOUCXOJIUT JIOKATBHOE TPOCEIaHIE €TO
ocHoBaHUs. C yMEHBIIEHHEM Macchl pyJIOHa MPH €ro
pa3BOpaYMBaHUM OYAET YMEHBIIATHCS TAKKE OCAIKa
ocHoBanusi noa HuM (puc. 3). C yyerom nomycka
Ha pa3HOCTh OTMETOK (yHmameHta g0 15 mm [10]
B IIPOIIECCE Pa3BOPAYMBAHUS HUKHSIST KPOMKA ITOJIOT-
HUILA NpuoOpeTaeT KpUBOIMHEHHYI0 Gopmy. Takoe
U3MEHEHUE T'eOMETpPUIeCKOi (OpMBI KPOMKH IpH-
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Puc. 3. Coopyxenue pesepByapa BMecTHMOCTHIO 50 ThIC. M 3
CBApHBIX PYJIOHHBIX 3aroToBOK (1974 1.)

BOJIUT K TOSIBJICHHUIO Ha HW)KHMX, 00JIee TOJCTHIX, I10-
sicax OOIIMPHBIX TOJOTHX BBICTYIOB W BMSITHH, TIIy-
OMHA KOTOPBIX B OOJIBIIMHCTBE CIIy4acB HE PEBBIILIACT
nomyctumyro. Ha BepxHuX, Oosiee TOHKUX Tosicax, 00-
Pa3yIOTCsl TOPU3OHTAIBHBIE CKIAAKU (rOo(pbl) U BMS-
THHBI, KOTOpbIC TIPH CIIMBE—HAIIMBE MPOIYKTa PE3KO
U3MEHSIOT CBOKO (POPMY ITYTEM «IIPOXJIONBIBAHHSI», YTO
MOJKET MPHBECTH K Pa3pbIBy CTECHKH.

[TpuBeneHHbIC BhIIIE HEIOCTATKH, a TaKKe Tpe-
OOBaHMSI HOBBIX YKPaWHCKHX HOPM [7] K ToJIIMHE
CTEHKH U €€ Te€OMEeTPHYECKOl (GopMe TPHUBEIU K TO-
My, 9TO B HacTosIIee BpeMs B YKpanHe (HaKTHIECKH
BCE pe3epByaphl ¢ TOJIMIMHON HIKHUX 10sicoB 10 mm
u Oonee coOpyXaroTcs U3 OTICIBHBIX JHCTOB. bia-
rojiapsi MPUMEHEHHUIO JINCTOB pazmepoM 110 8,0X2,5 m
CYILIECTBEHHO YMEHbIIAeTCs: 00bEM CBAPOUHBIX PadOT
Ha CTPOUTENHHOM Tuommaake. [Ipu sToM dakTraeckue
OTKJIOHEHHSI TE€OMETPHYECKON (DOPMBI CTCHKH YacTo
B 2,0...1,5 paza MeHbIlle HOPMATHBHBIX.

ITockoneky k 2000 r. 60IBIIMHCTBO pe3epByapoB
BmectumocThio V = 20 1 50 Thic. M3, HOCTPOCHHBIX
C NMPUMEHEHHWEM DPYJIOHHBIX 3ar0TOBOK, OTpaboTaiu
CBOI HOpMAaTHBHBIN CpOK dkciutyatanuu (20 set) B
YCIIOBHSIX MAJIOIMKIOBOTO HAarpy»XeHHs, U BCe Bep-
THKaJbHBIC MOHTa)KHBIE CBAPHBIE COCIMHEHUS CTCH-
KM TPaKTHYECKH HCYEpIanud CBOM pecypc paboroc-
rocoonoctr, B UOC mm. E. O. IlaTtona pa3paboTtana
TEXHOJIOTHSI 3aMEHbl MOHTa)KHBIX CTHIKOB IO BCEi
BhIcoTe cTeHKM [11]: mocnemoBaTenbHO BBIPE3AOT
YYaCTKH CTCHKH C BEPTHUKAJIbHBIM IIBOM U BMECTO
HHUX BBAapHBAIOT CHEUWaJbHBIE BCTaBKH. ['eomerpu-
geckasi (hopMa BCTABOK, MOATOTOBICHHBIX O] CBap-
Ky, YYUTHIBACT HAIMYUE TPETHANPSHKEHUS CTCHKU H
0COOEHHOCTH BBIMTOJHEHHSI CBAPKH B YCIJIOBHSX XKec-
TKOrO KOoHTypa. [locre BBapHBaHHS BCTaBOK BEpPTH-
KaJIbHBIC MOHTa)KHBIC COCMHCHUS MPEBPAIIAIOTCS B
PSIIOBOW y4acTOK CTEHKH CO CMELICHHBIMH BEpPTH-

KalbHBIMH IIBAMH B TIpEJENax Mosca WM YKpYII-
HEHHBIX BCTABOK M OTBEYAIOT TPEeOOBAaHHSIM HOpMa-
THUBHBIX JOKYMEHTOB [7, 8].

JlocTonHCTBa CrIOCO0a PYJIOHUPOBAHHS TTO3BOJIHU-
JU €My M B COBPEMCHHBIX YCIOBUSIX MPOU3BOJCTBA
HaWTH CBOE MpUMEHEHWE. ITO OOJIBIION IMapK pe-
3epByapoB C MaKCHUMAJIbHOH TOJIIUHOW CTEHKH JO
10 mm BMectumocThio V < 5 Thic. M. Kpome Toro,
PYJIOHHBIC 3arOTOBKH C TOJIIMHOW JIUCTOB 10 6 MM
BKITIOUUTEIHHO YCIEIIHO HCIOMBb3YIOT JJIsI MOHTaXa
JIHUII pe3epByapoB OOJBIIOH BMECTHMOCTH.

B cBs3u ¢ TeM, 4TO B HOBBIX HOpMax Poccumn
COXpaHEHa IMPEXKHssS TONIIMHA CTEHKH Pe3epBYapoB
[8], Hapsy co CTPOUTETBCTBOM EMKOCTEM M3 OTAEID-
HBIX JIUCTOB B OTOW CTpaHe HAXOJHUT MPUMEHCHHUE
u crmocod pynoHupoBaHus. [lpm 3TOM MOHTaXHBIH
CTBIK BBITIOJIHAIOT HE B OJIHY JIMHHUIO, & B BUJIE «Tpe-
OCHKI» CO CMEIICHHEM BEPTHKAJIbHBIX COCIMHCHUIT
B TPUIIETAIOIINX T0sAcax Ha paccrosiHue 8t (rme t —
HAWOOJIbINAsT M3 TOJIIMH JUCTOB MPHUJIETAIOINX I10-
sicoB). JIJ1sl TIOBBIIICHUS KECTKOCTH YYaCTKOB BEpX-
HUX TIOSICOB CTEHKH, MPUMBIKAIOIIMX K MOHTKHOMY
IIBY, B OT/ICNBHBIX CIyYasX YCTAHABIUBAKOT JOTOJ-
HUTEJbHbIE KOHCTPYKTHBHBIE JICMEHTHI.
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The historical aspect of introduction and development of the method of construction of vertica cylindrical tanks with
application of large-sized coiled billets is considered. The advantages, disadvantages and prospects for further application

of the method are considered.
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