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AHoTanis. Binomo, mo BumnpoOyBaHHs Ha 3paskax Menaxe Illapni Ta iHImMX, fKI MalOTh TOBIIMHU HE
BIJINIOBIZIaAl0YM TOBIIMHI CTIHOK Tpy0 HE BiJJOOpaXalOTh peajbHy KapTUHY B’SA3KO-TUIACTHYHUX PYHHYBaHb, 110 HE
JI03BOJISIE PO3POOMTH METOAMKY YM MOJIENb NPOTHO3YBAaHHS OCTATOYHOro pecypcy (Oe3aBapiiiHOro) rasonpoBoiB
TPUBAJIOTO TEPMiHY eKcIulyaTtauii. B Toii e 4yac TeopernuHi i J1ab0paTOpHi JOCIIPKEHHS HE 3aBXKIHU 3 J0CTATHHOIO
MOBHOTOIO BI/MOBIAIOTh HA INUTAHHA, IOB’sA3aHi Oe3rmocepenHbO i3 3a0€3MEYEeHHAM JO0BrOBiYHOCTI 1 Oe3aBapiitHol
npane3gaTHocTi TpybonposoiB. BiporiaHo, mo B 1ab0paTOpHUX yMOBaxX HiIIPUEMCTB YM HAYKOBHMX 3aKJaiB Ba)KKO
BIJITBOPUTH 1 ypaxyBaTH Bci (haKTOpH, SIKi XapaKTepU3yIOTb 3POCTaHHS i PO3MOBCIO/KEHH0 Hailbuibin MOBHO yMOBH
po0oTH MeTasa B Ta30MpoBOIaX BijloOpakaroTh HATYPHI BUIIPOOYBAHHS BiJpi3KiB ra30MpoBoiiB A0BKHHOW 150-250 M.
OjHak, 4Yepe3 TEeXHIYHY CKJIAJHICTh IX NPOBEJICHHS, B NOJBOBHX YMOBAaX HE 3aBXKAH BJIA€ThCA OTPHUMATH MOBHHUI
KOMIUIGKC peecTpoBaHMX napamerpiB. KpiMm Toro, BHHpoOyBaHHS BiIpi3KiB BEJBMU TPYIOMICTKI, CKIaJHI B
3a0e3neyeHHi Oe3neKku 1X MpoBeJeHHs, BUMAaraoTh BEJIMKUX MaTepiaIbHUX 1 yacoBUX BUTpaT. CepiliHi BUpOOyBaHHS
OKpeMHX TpyO B YMOBax cCHeLiaJIbHO OOJNAIITOBAHOI'O IOJIIrOHA i 3po0JIeHI Ha IX OCHOBI y3arajbHEHHS JOCTATHBO
3aJI0BUIbHO BIAINOBIZAIOTh pe3yJibTaTaM HATYPHHX BHUIPOOYBaHb BiJpi3KiB rasonpoBoiB. [TosiroHHi BUNpoOyBaHHS
TpyO 103BOJIIOTH NMPOBOAUTH MOPIBHAHO HEAOPOri JOCIHIKEHHS NpH anpodariii HOBUX THIIB CTajli 1 KOHCTPYKIii
Tpy6. Tomy maHi J1abOpaTOPHUX JOCHIKEHb NMOTPIOHO MepeBipATH i 00OB’A3KOBO YTOUHIOBATH IO PE3YJIbTAaTax
ITHEBMATUYHUX BUIIPOOYBaHb JAOBrOMIpHHX TPYOHHX CEKILiH, TOOTO B TeNepillHid yac rocTpo Haspiia HEOoOXiAHICTh
MO€THAHHS J1a00paTOPHUX 1 HATYPHUX BUNPOOyBaHb TPYO razonpoiqHoi Mepexi. Taki BUIPOOYBaHHS HE € MACOBUMH,
ane B pe3yibTaTi IX BUKOHAHHSA OTPUMYIOTh BaXJIMBY iH(OpPMAIil0 CTOCOBHO MOBEIIHKM i BJIACTMBOCTEH METaly B
YMOBaxX HaBaHTaXEHHS 1 eKclulyartanii, HaWOLIbII HAaOMMKEHMX 10 eKkcrryarauidHux. [IpoBexeHi HatypHi
BUNPOOYBaHHS Ha CIELiaJbHO OOJAIITOBAHOMY MOJIrOHI BiApi3KIB TpyO, NpU3HAYeHUX U1 OyAiBHULITBA
MariCTpaJlbHUX Ta30HpOBOIB, fKi [O3BOJMJIM OTPUMATH KiHEMAaTH4HI Ta JAWHAMIYHI NapamMeTpu pyHHYBaHHS
MOJIEJIBHOTO I'a30IPOBOAY I1iJi pOOOYMM HaBAHTAXKEHHSAM 1 B yMOBaX, MAKCHMAJIbHO HAOJIMXKEHHUX J10 €KCILIyaTalliiHuX.
AHaui3 pe3ysbTaTiB MONITOHHUX (HATYpHUX) BUIPOOYBaHb CBIAYMTH, L0 3 MOMEHTY iHiLlifOBaHOTrO pyiiHyBaHHS B
LEHTpaJIbHIN TpyOi IIBUIKICTH MaricTpajpHOI TpilMHM (Ha [Bi CTOpOHM BiJ iHiliaTopa) 3pocTae i Ha BijcTaHi
npuoIn3HO 2-3 piaMeTpiB BiJl HAAPI3y AOCATae MAKCUMyMY. 3MiHA IIBUKOCTI 110 JOBXHUHI LIEHTPAIbHOI TPYOU MOXeE
OyTH CMMETPUYHOIO BiJHOCHO Ha/pi3y BUKOHAHOMY B CepelHil TpyOi, U HeCUMETpU4HO0. Lle moB’s3aH0 3 TEXHIKO
MIPOBE/ICHHS EKCIHEPUMEHTY i YMOBaMM CTapTy TPIIMHHU, 30KpeMa 31 3MILICHHAM IHIL{IOI0YOro Haapi3y BiAHOCHO
cepeiMHU TPYOW 1 PI3HUMM BIACTHBOCTSMH MeETally TPYO B 30HI JIOKQJIBHOTO 3pHMBY. 3arajibHOI0 3aKOHOMIPHICTIO
3aJIMIIAETHCSA HASBHICTh MAaKCUMyMY IIBHJKOCTI Ha Crajii po3roHy TpimmHU. HeoOXimHO BigMiTMTH, WO AJd
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MIPOBE/ICHHS €KCIIEPUMEHTY, 100 JOCATHYTI BUCOKI IBHUIKOCTI pyHHYBaHHs 30eperyiics npy BXOA1 BEPLUIMHH TPIiLLIMHK
B JIOCIII/KYBaHi AiTAHKY. 3a0e31e4dyeThCs Taka yYMOBA BiANOBIAHUM MiJ00POM B’SI3KOCTI METally LIEHTPAIbHOI TPYOH.
KuarouoBi ciioBa: Tpy6Oa, nedopmartis, TpiluHa, IiIacTUYHA 30Ha, MOJITOH.

Beryn

Harypni nHeBMaTuuHi BHOpPOOYBaHHS BIJPI3KIB Ta30MpOBOIB CYIPOBO/DKYIOTBCS B
OKpPEMHX BHIIAJIKaX 3pMBAMH BEIHMKOi MOTY)KHOCTI, a TOMY BHMAaraloTh JOTPUMAHHS HPaBHI i
HOPM CaHITapHO-NIOKEXKHOI 1 eKkoyoriuHoi Oe3meku. A TOMy, NapaMeTpu pyWHYBaHHs
(WIBHAKICTH, THCK, 3HA4YEeHHA IUIACTUYHOI 30HHW, TeMIepaTypa Ta 1iH.) BH3HAYalOTh
JUCTAHLIHHUMH METOIaMU.

Bigomo [1-6], 110 cepeaHs MBUIKICTb PO3IOBCIOPKEHHSI XBUJIT MOHIIKEHOTO THUCKY B3IOBXK
oci TpyOOIIpOBOAY CKJIAAAE JJIsi MPUPOAHOro ra3y npudimnzno 400 mM/c. A ToMy Lie 3HAYEHHS
NpUIMaloTh NpPU BHU3HAYEHHI ONTHMAJILHOI [IOBXXMHU BHUNPOOYBaHHMX Cekiid. Po3paxyHku
MOKa3yIOTh, LIO MPH TaKiil IIBWUAKOCTI XBWJII IIBWJAKICTH PO3NOBCIOJUKECHHS TPILIMHU Oyje
200 m/c, a oke TpyOHa CeKllisi TOBUHHA OyTH J0BKHHOIO He MeHiie 150 M. Taki 3BapHi cexiii
TpyO  BUTOTOBISUIM  Oe3MOCEepe/HhO  Ha  eKCHepUMEHTalbHiN  mimsHii  [HeTHTyTY
enexkrpo3BaproBanns iMeni €.0. [Tatona HAHY.

B Toii e yac TeopeTuuHi i 1JaOOPaTOPHI IOCIIIKEHHs HE 3aBX/H 3 JOCTATHHOIO MOBHOTOIO
BIJIMIOBIIAIOTh HA MHTAHHS, MOB’s3aHi Oe3MocepeqHbO 13 3a0e3MEeUEHHSIM JIOBIOBIYHOCTI 1
Oe3aBapiiiHOl mpane3naTHocTi. BiporigHo, 1mo B J1adOpaTOpHHX YMOBaX IiJIPHUEMCTB YU
HAYKOBHX 3aKJIJiB Ba)KKO BIJTBOPUTH 1 ypaxyBaTH BCi (DakTOpH, SKi XapaKTepH3YIOTh
3pOCTaHHs 1 PO3MOBCIO[DKEHHS PYHHYBaHHS B pEajibHO JAIF0YOMY TaszompoBozi. Tomy nasi
71200paTOPHUX JIOCIIHKEHb MOTPIOHO MepeBipsATH 1 000B’I3KOBO YTOUYHIOBATH IO pe3ylbTaTax
ITHEBMAaTHYHUX BUIIPOOYBaHb JAOBrOMIPHUX TPYOHHX CEKIiii, TOOTO B TEMEpillHild Yac rocTpo
Ha3pija HeoOXiHICTh MOEHAHHS JIAOOPATOPHHX 1 HATYPHHUX BUIIPOOYBaHb TPYO ra30MpoBiaHOI
Mepexi. Taki BUIIpOOYBaHHSI HE € MAaCOBUMH, ajieé B PE3YNbTaTi iX BUKOHAHHS OTPHUMYIOTh
Ba)XJTUBY 1H(OpPMAIIi}0O CTOCOBHO MOBEAIHKH 1 BIACTUBOCTEI MeTaly B yMOBaX HaBaHTAXKEHHS 1
eKCILTyaTallii, HaHOUTbIIl HAOIIKEHUX JI0 eKCIUTyaTalliHHUX.

Harypni BunpoOyBaHHs Bifpi3KiB rasonpoBoiiB Benukux giamerpiB  800-1200 mm
JIO3BOJISIIOTh  y3araJlbHUTH J[aHI [0 1IbOMY IHMTAHHIO, $IKI IIPEJCTABIISIOTh HAYKOBUH 1
NPaKTHYHUH 1HTEpecC.

Mertoauka BUIIPOOYBaHb BiAPi3KiB TPYO MMoIAraiga B HACTYITHOMY.

IIpoBemeni naerajgpHI OOCTIIKEHHS OWHAMIKA PYHHYBaHHA TpyO NpH ITHEBMATHYHHX
BUIPOOYBaHHAX BiJPi3KiB ra30MpPOBO/IB 1 MPHU TiJPOMHEBMATUYHUX BUIPOOYBAHHSIX OKPEMHX
ITOBHOPO3MIPHHUX TPYO J03BOJISAIOTH 3pOOUTH HACTYITHI BUCHOBKH.

Haii6inpmr moBHO yMOBHM poOOOTH MeTala B Ta30mpoBOJaxX BiZoOpa)kaloTh HATypPHI
BUIPOOYBAHHS BiApi3KiB rasompoBomiB AoBxkuHOK 150-250 M. Onnak, i3-3a TEXHIYHOL
CKJIAJHOCTI iX NPOBENCHHS B IOJbOBHX YMOBaxX HE 3aBKAW BHAETHCS OTPUMATH MOBHUIA
KOMIIIEKC peecTpoBaHMX mapamerpiB. KpiM Toro, BumpoOyBaHHS BIAPI3KIB BEIbMH
TPYIIOWOMKH, CKJIaJaHi B 3a0e3leueHHi Oe3leKkd IX NpPOBENCHHS, BHUMAaraimTh BEJIHKHX
MartepialbHUX 1 YaCOBUX BHUTpAT.

Cepiiini BUIIPOOYBaHHS OKpPEMHX TPyO B yMOBaXx CIHELiaJdbHO OOJAINTOBAHOTO IOJIrOHA i
3po0JIeHi Ha iX OCHOBI y3arajbHEHHS JOCTAaTHHO 3aJ0BIILHO BIAIMOBIZAIOTH pe3yabTaraM Ha-
TYPHUX BHIIPOOYBaHb BIAPI3KiB Ta3ompoBofiB. IlomiroHHi BHUIPOOyBaHHS TpyO TO3BOJNSIOTH
MIPOBOJIUTH TTOPIBHSIHO HEAOPOTi JOCIIKEHHs PH anpo0aliii HOBUX THIIB CTali 1 KOHCTPYKIi
py6.

B 3B’43Ky 3 BHKJIAJEHMM, B SIKOCTI OCHOBHOTO METOJA BM3HAYEHHS XapaKTEPHCTUK OHOPY
cram TpyO pyiliHYBaHHIO, O0IacTeli BHKOPHCTAHHS TpyO 1 po3poOKH Teopil MIIHOCTI
TpyOONIPOBOMIB CIIiJI PEKOMEHIyBAaTH IHEBMATH4YHI BUIIPOOYBAHHS TpyO B yMoOBax IIOJIIMOHA.
KoHcTpykuis moniroHa MoBUHHA 3a0€3II€UNTH BUKOHAHHS HACTYIIHUX TEXHIYHUX BUMOL':

e JI0OBXMHA BUIIPOOYBaHOI cekuii - He MeHIe 20 M (ABi TpyOH); MaKCUMaJIbHUI AiaMeTp TpyO

-1420 MM Ha poGounii Tuck no 10-12 Mlla;
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e 00’eM, 3alOBHIOBaHMH IOBITpsAM Yy BumpoOyBaHil cekuii, He MeHme 75 % 3arajabHOrO
00’eMy ceKil;
® KOHCTPYKIIsi OpOHEKaMepu MOBMHHA 3a0€3MEeYMTH TaciHHS TOBITPSHUX 1 yIAPHHUX XBUIIb,

BUHHMKAIOYHX MPHU [THEBMAaTHYHOMY PYHHYBaHHI TpyO, 30BHILIHINA BIUIUB SIKMX aHAJOTIYHO

MOTY)KHOMY BUOYXY;
® Ha TEpUTOPIi MOJIroHa TUCK HE MOBUHEH MiBUIyBaTHCs Ouibiie Hix Ha 0,01 MIla;
® TIOJIIFOH [TOBHHEH OYyTH OOJNAlITOBAaHWM CHELiaIbHUMH MPUIaJaMU TUCTAHIIIHOTO 3a1ucy

(na Bigcrani go 100 M) mapamerpiB pyHHYBaHHS, MaTH LeX Ul MiATOTOBKU TPYO IUist

BUINIPOOYBaHHS, BIUIUICHHS U1l BATOTOBJICHHSI 1 BUIIPOOYBaHHS PI3HUX 3pa3KiB.

BinnoBigHo 1m0 BUKIazeHMX BUMOr, B TpectTi “‘Bap’erantpybomnpoBinOyn” (M. Pamyxhuii
TromeHcbKa 0011.) OyB po3poOJICHHH MPOEKT, 3TifHO SIKOro OyB MOOYIOBaHUI HOBWIT MOMIIOH (Ha
Oepesi piuku AraH - c.M.T. HoBoarancbk TromeHchka 00J.) VISl MPOBENCHHS ITHEBMATHYHUX
BUIpoOyBaHb TpyoO. [ToniroH ckinanascs 3 nexy pozmipamu 12x44 M, 001aIITOBAHOrO KpaH-0aJIKOIo0.
B nexy posmimaiucst OJ0K peectpailii mapameTpiB JOCTIPKEHHS 3 anapaTypol0 BUMIPIOBaHHS i
JIIISIHKH 3 TTITOTOBKH TPYO J1si BUIIPOOYBAHb.

TpancropryBanHs TpyO Ha BHIpPOOYBaHHA B OpoOHEKaMepy IPOBOAIIOCS IO peiikam
CrieniajbHUMK Bi3KaMU. YJIaMKU y BHIAJKY iX YTBOPEHHs NPH PYHHYBaHHI TpyO YJIOBIIOBAIU B
OpoHekamepi, a NPy BUJIETI YaCTHH TPYOU 3 BIIKPUTOrO TOpIsS OpoHekamepH - B racTii. OCHOBHIM
€JIEMEHTOM TOJIIroHa, M0 3a0e3reuyBaB Oe3leKy MPOBEACHHsS ITHEBMATHYHHX BHIPOOYBaHb, €
OpoHekaMepa, KOHCTPYKIIIIO SKOI PO3IIISIHEMO JIETAIILHO JIaTi.

BpoHekaMepa € MOTY)KHOIO 3a1i300€TOHHOIO KOHCTPYKII€IO0 apOYyHOTO THIYy 3 KOPHCHOIO
JnoBxuHOI0 40 M. Apka BCTAHOBJIEHa Ha CHJIOBIW MMiano3i — QyHAaMeHTI B 3a51i300€TOHHOMY
BrKOHaHHI ToBUMHOI 1900 MM. B mijymo3i BcTaHOBiEHI Oajiku 3 TPhOX 3BapeHHX LIBEJIEPIB
Ne24, sxi 3a0e31e4yroTh B Oy/Ib-SIKOMY MICIIi 1O JIOBXUHI KaMepu KPITUICHHS JIOCIIIKYBaHHUX
CeKIIii TpyOOIpoBOa HaMiBXOMYTaMH 13 3ycHyuisim 110 10 T.

BpoHexamepa 3 ITyXoro TOpILS 3aKpUTa MOTY)KHOIO 3aJ1i300€TOHHOIO CTIHOIO TOBIMHOIO 2 M,
JIOJIATKOBO 3aXHILIEHOI0 B CEPEMHI MIIIKAMH 3 ITICKOM, SIKi CIIY)KaTh JUIsi PO3MOJJICHHS 3YCHUILIS
TOPLEBOro yzapa i Woro amoptu3aitii. BHyTpilHs moBepxHsi OpoHeKaMepu YKpiILUieHa KOXKYXOM 3
JIUCTOBOI CTaji TOBIIMHOW 30 MM, a 30BHIIIHS - CTaJbHOIO CITKOK 1 OOBaJioBaHa TIPYHTOM
ToBUIMHOIO 1 M. BinkpuTuii Topelp OpoHekamMepH 3axXHIlieH! HAOOPHUMH BOPOTAMH, 3B’ I3aHUMHU 3
KOHCTPYKIII€I0 KAMEPH 1 CKIIaZIHNX 3 TIOTY)KHHUX CTIHOK 1 3aKJIaJIHUX €IEMEHTIB KOPoOYaToro THIa
Bucororo 1o 400 mm. [Tpu3HaueHHs1 BOpIT BiIOMBATH MOBITPSIHY XBWIIO B OpoHekaMepy. 3BiATH
CTHCHYTE TIOBITpS 1O CHELiaJbHO BCTAHOBJIEHMM B CTelli OpoHEKaMepH APEHaKHUM Tpydam
MOBMHHO BWTIKATH Yy BEPTHKAJbHIM IuIomuHi. Ha CpuiHATTS TOPLOBOrO yaapy 4acTHHOIO
BiJIOKpeMJIeHOT TpyOH BOpOTa HE po3paxoBaHi. B 11bOMy BUIIAKy 3aKJIaHI €JIEMEHTH MOXYTh
3pyHHYBATHUCS 1 MiUIAraloTh 3aMiHi, @ TOPLIOBUI yIap TaCUThCS MACTKOIO.

HeoOxinHa Temnepatypa Merana TpyO B MOMEHT pyHHYBaHHsI 3a0€3MEUyeThCs 32 PaxXyHOK
BUKOPHCTaHHS HPHUPOAHOTO X0J04a (3MMOI0) UM HIIAXOM IPHPOTHOTO OXOJOMKEHHS CyXHM
JILOJIOM 200 PiIKUM a30TOM (JIITOM) 32 JIOIIOMOTOIO CIeLialIbHUX MPUCTPOIB.

Xapaxkrep nedopMyBaHHs ra3onpoBiiHOI TpyOU mpecTaBieHuid Ha puc. 1 - 3.

AwHaniz pe3ynbTaTiB MONITOHHUX (HATYPHUX) BHMIPOOYBaHb CBIAYHMTh, MIO 3 MOMEHTY
iHIIIHOBaHOrO pyHHYBaHHS B IIEHTPaIbHIA TPYOl IIBHIKICTH MarictpaipHOl TpilMHM (HA IBi
CTOPOHHM BIJl 1HII[iaTOpa) 3pOCTac i Ha BiJACTaHi MPUONM3HO 2-3 JiaMeTpiB BiJl HAJPI3Y AOcsATac
MakCHUMyMy. 3MiHa MHIBUJIKOCTI MO JOBXHHI HEHTPaIbHOI TPyOM MOXKe OYTM CHMETPUYHOIO
BiZiHOCHO Hajpidy (puc. 1) um Hecumerpuunoto (puc. 2). lle moB’si3aHo, Ha Hall MODISAL, 3
TEXHIKOIO TIPOBEJCHHS EKCIIEPUMEHTY 1 yMOBaMH CTapTy TPIIIMHH, 30KpeMa 31 3MILICHHSIM
IHILIFOIOYOr0 HAPI3y BIHOCHO CEPEeAMHH TPYOH 1 PI3HUMHU BJIACTUBOCTSMH METAlly TPYO B 30HI
JIOKAJILHOTO 3puBY [7-12]. 3araipbHOI0 3aKOHOMIPHICTIO 3QJIUILIAETHCS HASBHICTh MaKCHMyMY
LIBHIKOCTI Ha cTajii po3roHy TpimmHU. HeoOXimHO 3a3HauWTH, IO MpPU IMPOBEACHHI
€KCIIEPUMEHTY JIOTPUMYBaJIMCSl YMOBH, 3T1/IHO SIKOI BUCOKI IIBUIKOCTI PYHHYBaHHS 30eperiucs
NpU BXOJI BEpUIMHU TPIIMHK B JOCHIAHI JUISHKM TpyOu. 3abe3nedeHHs Takol yMOBH
3IIHCHIOBAJIM BIJNOBITHUM ITiI00POM B’SI3KOCTI MeETaly LEHTpaJibHOI TpyOH. 30Kpema, MpH
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KCV= 1.7 MJlx/M’ MakcuMmaibHa MBHAKICTH ckmagana 130 m/c (puc. 3); mpu KCV = 1.5
M/Jlx/M* MakcHMalbHA MIBUAKICTH cKiIama 180m/c (puc. 2), a npu KCV = 0.5 MJBK/M?, Vinax =
380 m/c (muB. puc.2) [13-16].
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Puc. 2. KiHeTHKa po3MOBCIO/PKEHHs pyHHYBaHHS IPU BUITPOOYBaHHI BiJjpi3Ka ra30npoBOY 3arajbHOI0 JIOBKHHOIO
160M. Tuck pyiinyBanns Pp =14MIla. [Toznauenns 1,2 — nocnigni Tpyou, 1020x20mm, crans X70; JIP — ninis
pyHHYBaHHS

BcraHoBieHo, 1O 70 MOMEHTY IPOXO/DKEHHS MAariCTpajbHOK TPILIMHOKW UISHOK
LEHTPAILHOI TPYOU BCTAHOBJIOETHCS MOCTIHHA IIBUIAKICTH Jekomrpecii nositps. [lpu Bxoxi
TPILMHU B JOCTIIHI JUISHKH 11 MBUIKICTH 3MIHIOETBCS B 3aJIKHOCTI BiJ B’SI3KOCTI MeTaiy
TpyO 1 Ha JeIKUX IUISHKaX MOXKe OyTH MOCTIHHOIO (CTaiisi KBa3iCTalliOHAPHOTO PYHHYBaHHS).
3HayeHHs MIBUAKOCTI pYHHYBaHb XapakTepu3ye oOmip Merany TpyO pPO3IOBCIO/KEHHIO
pyiHYBaHHS B KOHKPETHHX YMOBax BUIPoOyBaHb. HEOOXiHO BIIMITHTH, 10 pi3Ke 3HHKECHHS
LIBUJKOCTI B’SI3KOTO PYHHYBAaHHS CIIOCTEPIra€ThCsl MPU MEPETHHI KUIBIEBUX 3BapIOBATBHUX
1IBiB (IMB. pUC. 3), KOJIU B’SI3KICTh METaly JIOCHIJHOI TpYyOH, IO AOCIIIKEYETHCS, BHIIE, HIXK
nonepeHbOol (CTajis ralbMyBaHHs PyHHYBaHHS).

Bucnosku

1. IpoBexneHi HaTypHi BUIPOOYBAHHS Ha CHELiabHO OOJAINTOBAHOMY TOJIIOHI BiPi3KiB
TpyO, MpU3HAYEHUX /sl OYIIBHUIITBA MariCTpaJibHUX T'a30MPOBO/IB, SIKi JO3BOJIHIM OTPUMATH
KiHEMAaTUYHI Ta JWHAMIYHI MapaMeTpu pyHHYBaHHS MOJENIBHOTO ra3ompoBONY IMij poOoYrM
HABAHTAXXEHHSM 1 B YMOBaX, MAKCUMAJIbHO HAOIKEHUX JI0 EKCILTyaTal[litHUM.

2. AwHami3 pe3ynbTaTiB MONIMOHHUX (HATYpHUX) BHUIPOOYBaHb CBIMYUTH L0 3 MOMEHTY
IHII[IIOBaHOTO PYHHYBaHHS B LIEHTPaJbHINA TPYyOl MIBUIKICTh MaricTpayibHOI TpilIUMHU (HA IBi
CTOPOHH BiJ] iHILIaTOpa) 3pOCTaE 1 Ha BificTaHi MPUOIU3HO 2-3 IiaMeTpiB BiJ HA/API3y Aocsrae
MakCMMyMy. 3MiHa IIBUAKOCTI N0 JOBXHHI HEHTPAIBHOI TPyOM MOXe OYyTH CHMETPUYHOIO
BITHOCHO HaJpi3y BUKOHAHOMY B cepeiHiii TpyOi uu HecumerpuuHoro. lle moB’s3ano 3
TEXHIKOI IPOBEJICHHSI EKCIIEPUMEHTY 1 YMOBAaMH CTapTy TPILIMHHU, 30KpeMa 3i 3MIIIEHHSIM
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IHII[IFOFOYOr0 HA/IPi3y BIIHOCHO CepeIMHU TPYOH 1 Pi3HUMU BIACTHBOCTSIMU METaIly TPYO B 30HI
JIOKQJIBHOTO 3pUBY. 3arajbHOI0 3aKOHOMIPHICTIO 3aJIMIIAETHCS HASBHICTH MAaKCHMyMY
LIBHUIKOCTI Ha CTaJi1 PO3rOHY TPIilIMHH.

3. Ilpu mpoBeneHHI EKCIEPUMEHTY MJsl JOCSATHEHHS BHUCOKOI IIBUIKOCTI PYHHYBaHHS
30eperyincs TpH BXOAI BEpPIUIMHM TPILIMHU B AOCTIDKYBaHI AUISHKHA. 3a0e3redyeThcs Taka
YMOBa BIJIIOBIIHMM MiI00pOM B’SI3KOCTI METay LEHTPAIBLHOI TPYOH.
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Makarenko V.D., Vynnykov Yu.L., Makarenko Y.V., Chygyrynets’ O.E., Tkachenko S.M., Savenko V.1I.
SPEED OF METAL DEFORMATION OF WELDED PIPE SECTIONS IN THE PROCESS OF NATURAL
TESTS

It is clear that testing on Menage Charpey samples and other materials, which may not match the durability of pipe
walls, does not reflect the real picture of visco-plastic failures, which does not allow the development of a methodology
or model for predicting the residual life (failure-free) gas pipelines have a three-year term of operation. At the same
time, theoretical and laboratory studies do not always provide sufficient evidence for nutrition, directly related to the
reliability and trouble-free operation of pipelines. It is likely that in the laboratory minds of enterprises and scientific
foundations, it is important to create and identify all the factors that characterize the growing and widespread use of
metal in gas pipelines to represent nature. and testing of cutting gas pipelines with a length of 150-250 m. However, due
to the technical complexity of their implementation, in the field Our minds will never again be faced with the need to
identify a new set of registration parameters. In addition, the testing of highly labor-intensive procedures, including
ensuring the safety of their implementation, requires large material and hourly costs. Serial testing of enclosed pipes in
the drains of a specially lined landfill and cutting on this basis is quite consistent with the results of field testing of gas
pipelines. Field testing of pipes allows for consistently inexpensive research when testing new types of steel and pipe
designs. Therefore, laboratory data need to be verified and necessarily clarified based on the results of pneumatic testing
of long-life pipe sections, so that at the present time there is an urgent need to combine laboratory and field tests pipes
of the gas pipeline. Such testing is not widespread, but as a result of their experimentation, important information is
taken away from the behavior and power of metal in the minds of vantagement and exploitation, those closest to
exploitation. Full-scale testing was carried out at a specially trained test site for cutting pipes intended for the
construction of main gas pipelines, which made it possible to determine the kinematic and dynamic parameters of the
alignment of the model gas pipeline under operating conditions. importance and in minds as close as possible to the
operational ones. Analysis of the results of the field (natural) tests is to confirm that from the moment of initiation of the
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collapse in the central pipe, the fluidity of the main crack (on both sides of the initiator) increases and increases distance
approximately 2-3 diameters from the cut, reaching a maximum. Changing the fluidity after tightening the central pipe
can be either symmetrical or asymmetrical to the cut in the middle pipe. This is due to the technique of carrying out the
experiment and the formation of cracks, including displacements of the cutting edge in the middle of the pipe and
various influences on the metal of the pipes in the zone of local tearing. The underlying regularity is that the maximum
fluidity is not evident at the crack acceleration stage. It is necessary to note that in order to carry out the experiment, so
that the achieved high fluidity of the structure is preserved when the top of the crack enters the final plot. This is
ensured by consistent selection of the viscosity of the metal of the central pipe.
Key words: pipe, deformation, crack, plastic zone, test site.
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