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Ipoyec cnopyodoicennst Haghmosux i 2az06ux ceeponosu, ocobauso nubokux (nonao 3000m), cynposodicy-
EMbCA CKIAOHUMU 2IPHUYO-2€0I02TYHUMU YMOBAMU, WO CNPUYUHAIOMb BUHUKHEHHS YCKIAOHEeHb, cepeo AKUX NPUuxo-
njienHs OypuIbHOl KOJOHU € OCHOBHOIO NPUYUHOIO CEPUO3HUX NPOCMOie ma asapiti 3 OypuibHum abo 2eodizuynum
iHcmpymernmom. [ns nikeioayii npuxonieHs 3acmocosyioms pPizHi YOapHi MeXauizmu, HaubLibu po3no6CrOONCEeHUM
ceped saxux € 2iopasniuni yoapui mexanizmu (I'VM), wo marome npocmy koncmpykyiio, Hadiini y pobomi. J{ns nio-
BUYEHHS epexmuUeHOCmi NiKei0ayii npuxonienb 00 3aCmMOoCY8anHs NPONOHYIOMbC bazamoxkamepHuil 2i0pasiiuHull
yoapuuu mexanism (I'VM-F), siopayitnuii ciopaeniunuti yoapuuii mexanizm (I'VM-B) ma ziopaeniunuti yoapruil
Mexanizm, emonmosganuil y oypuavny konony (I'VM-BK). 3 memoio yoockonanenns pobomu I'VM Ha 3Haunux enu-
OUHAX 8 YMOBAX BUCOKUX BUDTIIHUX TheMNnepamyp po3pobieHo peyenmypy mepmMocmiiuKo20 8UCOKO8' A3K020 MACMUNA
01 YOapHux Mexanizmie, 00 CKIady K020 6x00amv Mazym ma 600nul posuun nosiakpunamioy (IIAA). 3acmocy-
6anHA OaHux KOMnowenmie niosuwye mepmocmitixicmo macmuna oo 140C ma 3abesneuye nadiuny pobomy yoap-
Hux mexanizmie Ha enudbunax 0o 5000-6000u.

Ki1ro4oBi clioBa: NpUXOIUIEHHS, YIapHi MEXaHi3MH, MaCTHIa, Ma3yT, nojiakpuiaamin (ITAA), cynshoHo.

Ipoyecc coopysicenusn nepmsanwbix u 2a308bIX ckgaxcun, ocobenno 2nyooxux (ceviue 3000Mm), conposoacoaem-
€Sl CILOJCHBIMU 20PHO-2€002UYNECKUMU YCAOBUSMU, NPUBOOSUMUMU K BO3HUKHOBEHUIO OCLOICHEHUT, CPeOU KOMOPbIX
npuxeamul OYPULbHLIX KOJOHH AGNSIOMCS OCHOBHOU NPUYUHOU CePbe3HbIX NPOCMOes8 U agapuii ¢ OYPUIbHbIM U 2€0-
Qusuneckum uHCmpymenmom. [ IuKeuoayuy npuxeamos npUMeHsiom paiuiHsle YyOapHvle Mexauusmvl, Haubo-
Jlee pacnpoCmpanerHbLMU cpedu KOMOoPbIX AGNAIMCA 2udpasiuieckue yoapuvle mexanusmul (I'VM), omauuarowue-
€51 NPOCMOMOU KOHCIMPYKYUU U HAOEHCHOCMbIO. J]I5 nogblueHus d(hdekmusHocmu TuKeUuoayuu npuxeamos npeo-
NA2aromes K UCHONb308AHUI0 MHO2OKAMepHbLI 2uopasiuyeckuti yoapuuli mexanusm (I'VM-F), eubpayuonnwiii 2uo-
pasnuyeckuil yoapmwiti mexanusm (I'VM-B) u cudpasnuueckuil yOapuvliii MexXaHusm, 6MOHMUPOSAHHBLI 8 OYPUTLLHYIO
xonouny (I'VM-BK). C yenvto nosviuenust nadesxicnocmu pabomot I'VM na 6onvuux 2nybunax 6 yciosusx blcoKux
3a00UHbIX MeMnepamyp paspabomana mepmoCmouKds 8blICOKOBI3KAsL CMA3KA 0I5 YOAPHbIX MEXAHUZMO8, COCMOsL-
was us masyma u 600no2o pacmeopa noauaxpuiamuoa (ITAA). Ipumenenue Oannbix KOMHOHEHMOS NOGbIUIACT
mepmocmotuxocmo cmasku 00 140C u obecneuusaem nadexcrnyio pabomy yOapHbix MeXaHu3Mos Ha 2nyOurax 0o
5000-6000w.

KiroueBble clioBa: IPUXBAT, YAapHbIE MEXaHU3MBbI, CMa3KH, Ma3yT, noauakpuiamun (ITAA), cyasdoHoII.

In practice of construction of oil and gas wellspecially deep ones (over 3000 m), the processilingl is
accompanied by difficult geological conditions tlyate lise to complications. Among them sticking is caraid tc
be the most frequent cause of significant downtiames failures of drilling and geophysical tools. Teleast
sticking, various percussion mechanisms, amonghwifie most common are the hydrayiercussion mechanis
(HPM) that are reliable and have a simple structusee utilized. To improve operational reliabilignd efficienc
of the percussion mechanism and expand the sphierits @application, multichamber hydraulic percuss
mechanism (HPM-M), vibration hydraulic percussioeamanism (HPMY), and hydraulic percussion mechani
built into the drill string (HPM-DS), are used. Hegesistant high viscosity lubricant composition vaeveloped fc
percussion mechanisms to improve the HPM ction at great depths at high bottomhole temperaurEhis
composition includes oil fuel and aqueous polyaanile solution (APS), which increases the lubricduetrma
stabllity by 20-300C (approximately up to 1400Cy gmovides the possibility to udget mechanisms at depths o
to 5,0006,000 m. These developments ensure effective irgjea$ sticking due the mechanisms operati
efficiency and reliability.

Key words: sticking, percussion mechanisms, lulntigaoil fuel, polyacrylamide (PAA), sulfonol

Beryn. IlpuxomuieHHs KOJOHH TpyO ¥y
CBEPJIJIOBHHI € OJJHUM 3 HAWOIIbIII PO3MOBCIOKE-

AHaJi3 cydyacHHMX 3aXodiB Ta BiTYM3HSIHHUX
IOCHiT:KeHb. Y TpakTHill OypiHHS CBEPAJOBHH

HUX YCKJIaJHEHb, BUHHUKHCHHS SKOTO 4YacTO MpH-
3BOJIMTH JIO CEPHO3HUX aBapiil Ta MPOCTOIB ITiJT Yac
OypiHHSA CBEpUIOBHHHM. 3i 301IBIICHHIM TIUOMHHU
CBEP/UIOBUH YacTOTa 1 CKJIAJAHICTh NPUXOIUICHb
OypuibHOI KOJIOHH 3pOCTaioTh. Butpatn 4acy i
E€KOHOMIUHI 3aTpaTd Ha JIKBIJAIi0 MPUXOIUICHb
3pOCTarOTh iIHKOJIH B I€CATKH pasis [1].
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I JIKBlgamii IPUXOIUICHD JIyXKe IIUPOKO 3aCTO-
COBYIOTb yJapHi MEXaHi3MH Pi3HOTO TNPHHLAITY
Iii: rigpaBiiubuit yaapauii Mmexadizm (I'VM), 30y-
JHUK NpYxKHAX KonuBaub (BYK), mpucrpoi s
niksizauii npuxomiens (YJIII), rinpasniuni ta mMe-
XaHi4Hi sick Tomio [1].

MexaHIYHUN SC TPUCTPIA MexaHIgHOI il
CKJIaJ]a€ThCSl 3 KOHYCHOI MapH, Kopryca 1 Baia.
HemomikoM I,OTO TPHUCTPOIO € CHCTEMATHIHUI
BUXI1JT 3 Ty Yepe3 3aKJIMHIOBaHH KOHYCHOI MapH,
sIKa MPALIIOE B CEPEAOBUILI OypOBOTO PO3UHUHY.
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30yaHKK NpyXHUX KonuBaHb BYK — 3actco-
COBYIOTb ISl JIKBIALil MPHXOMICHL BCIX IPYIL.
OCHOBHHMM HOTO €JIeMEHTOM € TeJiKoinHa pi3n0a,
sIKa TIJT JI€0 MPYKHUX CHJI PO3MIEIUTIOETHCS, 1 00-
HOK, pO3TalllOBaHUI Ha ILITOKY, 1110 HAHOCUTDH yja-
pu o koBaany. BYK mpatitoe B peskumi cTBOpeHHS
IMIYJIbCHO-IMHAMIYHOTO BIUIUBY SIK yropy, TaK i
BHM3. OcHoBHUM HenoiaikoM BYK e HemocraTHs
KUTBKICTB yIIapiB IS BUBIIFHEHHS KOJIOHH.

VJIIT npusnayeHuid ajs JikBigaiii nudepeH-
iHUX TpuXoIieHb. HegonikoM nporo mpucTporo
€ 3aCTOCYBaHHsI IMakepa, IO MOKE 1HKOJIM 3aKJIu-
HIOBAaTH, Ta HEOOXIIHICTH, BU3HAUYEHHS MIHIMAaJb-
HOT TVIMOWHU CITYCKY MPHUCTPOIO 1 MiHIMaILHO He-
00XimHO1 Baru OypHiILHOT KOJIOHH.

ligpaBniuamii  ygpapauit mexanisMm  (I'YM)
CKJIaJIa€ThCS 3 PYXOMOTO IWIMHHJCIS, Ha SKOMY
3aKpIIUIEHUH TIOPLICHb, Ta HEPYXOMOIO LUIIH/PA 3
JIBOMa KaMepaMy Pi3HOTO IONEPEYHOro Mepepisy,
HEJIONIIKOM SIKOTO € 3HWKEHHs €(EKTUBHOCTI JIiK-
Bifjamii NPHUXOIUIEHb 31 30UIBLICHHSAM TIHOWMHH
CBEPIJIOBHHHU.

Haii0inbm po3moBCIOKEHUM MIPUCTPOEM ISt
JKBiAAIl MPUXOIUICHD IMia Jyac OypiHHS CBEPIIO-
BHH Ha PI3HUX POJOBHUINAX HAIIOI KpaiHU 1 3a py-
oexeM € ['YM [1], o0 mosiCHIOETBCS MPOCTOTOIO
KOHCTPYKIii, HaAlfHICTIO pOOOTH MpH 3acToCy-
BaHHI MacTHJIA JUTsl ICTAJICH TEPTS.

MeTta po6oTH TIONSATAaE B YAOCKOHAJICHHI
koHcTpyKUii ['YM Ta posmmpenHi obiacti HOro
3aCTOCYBaHHS, IO JOCSTAETHCS 3MIHOIO KOHCTPY-
kiii ['YM Ta po3poOsHHIM HOBUX PEIENTyp Mac-
THIIL.

Buxaax ocHoBHUX MatepiadiB. {1 mocsr-
HEHHS TIOCTABJICHOT METH BHECEHO KOHCTPYKTHBHI
3MiHH y Oym0BY Bimomoro mpuctporo [1]. Posrns-
HEMO CITOYATKy KOHCTPYKIIIFO Ta IPUHIIUI POOOTH
I'VM (mus. puc. 1).

[TpucTpiit 3acTOCOBYIOTH ISl JIKBiAawLii mpu-
XOIUICHb, SKI BUHUKIM T JI€0 Mepenagy TUCKY
a00 y pe3yNibTaTi 3aKIMHIOBAHHS KOJIOHH y CBEPJI-
nmoBuHI. OCHOBHUM €JI€MEHTOM ITHOTO IPUCTPOIO €
3alIOBHCHUI MAaCTHJIOM i T€pMETU30BaHWMA CTYIIiH-
YacTHH HWIIHAP. Y HIDKHBOMY ITiHApI (MeHIIOo-
ro JiaMeTpa) pO3MilleHHH MOPLICHb, 3'€AHAHMH 3
HETPUXOIUIEHOK OypUIIbHOIO KONOHOMW. Ilin miero
CHJIM TNPY/KHOCTI TMOPIIEHb MOBUIBHO IepeMily-
€TBCsI YTOpY, a MICIIsl JOCATHEHHS PiBHS BEPXHBOTO
uuninapa (Oiibworo niameTpa) HOro IMIBHAKICTH
Pi3KO 3pOCTaE, 1 BiH HAHOCHTD y/ap IO MPHXOILIe-
Hill OypHWIBHIH KOJIOHI.

I'VM cknamaerses 31 mmmHAeas 1, mepexi-
HUKIB 21 7, nwiiHzapa 9, 110 Mae aBi Kamepu pi3-
HOTO JiaMeTpa, Ootika 4, moprrHs 51 mroka 6. Ycs
cuctema ['YM repmetnsoBaHa i 3aloBHEHA MacTH-
JIOM.

Jlns 3amoBHEHHST MaCTHIJIOM MIPHCTPIA BCTa-
HOBJIIOIOTH MiJl KyroM 45 10 ropu3oHTy (auB.
puc. 2). Ulnanru 2 i 6 3'enHyroTh 3 oTBOpamu 12
I'VMa 1 macocom 11 HAmoBHIOIOTH MACTHJIOM LIH-
migap 3. Y MOMEHT, KOJM MAacTHIO BHTIKaTHME
yepes 1paHr 6 i mpo3opy Tpyoky 10, Hacoc BUMH-
KaroTh, BIT €JHYIOTh ITUIAHTH, & OTBOPH MPHUCTPOIO
TEePMETU3YIOTb.
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\
1 —wnunoenwv; 2 —eepxniil nepesioHUK,
3 —yunindp; 4 —oouok; 5 —nopuenv,
6 —wmox; T —HudCHIl nepesionux |
8, 9 —omeopu ona 3arueanns macmuia
Pucynok 1 —T'igpaBiiunuii ynapauii MmexaHizm
I'ymMm

Jst pobotn 3 'YMoM Bix' eqHyI0Th HEmpH-
XOILICHY YaCTHHY OypHIIBHOI KOJIOHH 1 MififiMatoTh
ii. ITixroToBneHU: NPUCTPIH OMYCKAIOTh y CBEPA-
JIOBUHY 1 MPUENHYIOTH JI0 TPUXOIUICHOT YaCTUHH
OypuibHOI KOJIOHH. BinTak OypuibHY KOJOHY Ha-
TATYIOTH 13 3yCHJUIAM, LIO MEpEBHIIyE ii Bary Ha
200-800kH. ITouaTrkoBa MIBHUAKICTH LINUHAEHSA 3
nmopirHeM Oyae HHU3BKOIO Yepe3 Te, IO BiH pyxa-
€TBCS YrOpy 3a PaxyHOK IepeTiKaHHS MacTHia 3
BEPXHBOI MOPOKHUHU (BEJIMKOTO JiaMeTpa) y HU-
KHIO (Majoro jaiamerpa) 4yepe3 TpPU MOCIITOBHI
oTBOpH. IIpOHIIOBIIHK BiAPI30K AOBKHUHOI 213 MM,
MOPIIICHD TMOTPAILISLE Y IIHAP 3 i3 MO30BKHIMU
nazamu. [Ipu oMy TuIOINA IS IEpETiKaHHS Mac-
TWIA i3 OUIBIIOI MOPOKHMHU Yy MEHIIY 301imbLry-
erbest mpuOnu3Ho y 200pasziB. MacTtuno BiJIbHO,
Maibke 0e3 THUCKY, IepeTikae BHU3, a MIMHHACTb 1,
o 3’ €IHAHWUN 3 HE MPUXOIUICHUMHU OYPHIIBHHUMH
TpyOaMu, MHUTTEBO TEPEMIIIYETHCS yropy, i Oom-
KOM 4 HaHOCHUTH YAapH MO HIKHBOMY TOPLIO LLTi-
IIEBOTO TMEPEeBiHUKA 2, 0 BUKOHYE (YHKIII KO-
BaJIa.
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1, 7 —uinenw; 2, 6 —unane; 3, 4 —npodxu; 5 —xawoy; 8 —saenywixa;
9 —mpumaui; 10 —npozopa mpyoxa; 11 —nacoc;, 12 —nanusnuii omsip

Pucynok 2 —Cxema 3anoBHenHsi 'YM macTuiiom

Le#t ymap mepemaeTbcs NpUXOIUICHIH Oypu-
JIBHIHA KOJIOHI Yepe3 KopIyc Iuinapa 3 i mepesi-
HUKa 7. {1 MOBTOpPHOrO HaHECEHHs yAapiB Oypu-
JIbHY KOJIOHY po3BaHTaxyroTh Ha 10-20kH, mac-
THIIO TIEPETIKAE 3 HIKHBOI (Maoro aiaMeTpa) mo-
POXHHMHHU LWITiHApa y BepxHio. [licns nepeTikanHs
MacTtuia ['YM roroBuii 1o MOBTOPHOTO yaapy.

Jnst 3niiCHEHHS yiapiB, CIIPSIMOBaHUX BHU3,
I'VM po36uparoTh, MOBEPHYBIIN HATIHAP 3 pa3oM
3 nmopirHeM 5 Ha 180°,1 3HOBY 30HparOTh.

Jnist cTBOpEHHS yJapiB KOJIOHY PO3BaHTaXYy-
10Th Ha BennuuHy Baru OBT, BinOyBaeThcs moBi-
JIbHE MEpeTiKaHHs MacTUiIa 3 HIXKHBOI TOPOKHUHHI
mwniaapa 3y Bepxuio. [licias Bxoay mopiiHs B Oi-
JBIIY NOPOXXHUHY THCK MacTW/IA Pi3KO 3HUKYETh-
cs1, OBT magae BHU3 10 yTIOpY, IIOKH TOPELb IIEpe-
BIZIHMKA IUMWH/EIS HE BAAPUTH 110 TOPLIO LUTiLe-
Boro mnepesiguuka 2. Lleit ynap nepenaerbcs npu-
XOTUTICHIH YaCTUHU OYPMIIBHOI KOJIOHH. 3a TTOTpeOun
yaapu TOBTOPIOIOTh. UMCIIO ymapiB Mg pi3HUX
BHIIaKiB KoiauBaeThes Big 1 mo 100.

Barowmuii Hegonik ['YMy nosnsirae y Tomy, 1o
3a BuOiiHOi Temneparypu nonag 100 T 3actocy-
BaHHs HOro HeIOLIbHE Yepe3 3HAa4yHE 3HIKEHHS
B'SI3KOCTI MacTWIIA, 110 NMPU3BOAUThH J0 3HUKEHHS
CHJIU yapy Y IPUCTPOI.

Jst 301IBIICHHS CHIIH yapy TPOMOHYEThCS
NPUCTPIH, y AKOMY Ha TO30BKHBOMY IINHHJIEII
TOCIIIOBHO PO3MILIEHO /1Ba 1 GiNblIE MOPLIHIB, &
Ha I0310BXHBOMY LIWUIIHAPI — /ABi 1 Oijblie Kame-
P BHCOKOTO THCKY 3 MEPEX0J0M Yy KaMepH HH3b-
KOTO THCKY [2].

Jis BUKOHAHHS TIOCTaBJICHOI 3aJadi Hamu
MIPOIIOHYETHCS ~ OaraTOKaMEpHHH  TiApaBIidHUN
ymapuui Mexauism (I'VYM-B), cxema sikoro 306pa-
JKeHa Ha puc. 3.
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Jst cipoLeHH st cxeMu KOHCTPYKLUIT Ha puc. 3
BiOOpa)KEHO JUINIE JBa MOPIIHI Ta JBI Kamepu
BHCOKOTO THCKY 3 IEPEX0J0M Y KaMepH HU3BKOTO
tucky. [puctpiit 'YM-b cknamaerscs 3 mo310BXK-
HBOTO PYXOMOTO WIMWHJAENSA 2, Ha SKOMY 3aKpiIl-
JICHO JIBa TOPIIHI 5, Ta MO37J0BKHEOTO HEPYXOMO-
ro muiiHapa 3 3 JBOMa KaMepaMu BUCOKOTO THCKY
9 i nBoma kamepamu HHU3bKOTO THCKY 10.VY HmX-
HIf YaCTHHI HIMUHICIb 3aKIHIYETHCS IITOKOM 6, a
Yy BEpXHI — TEPEeBIAHUKOM [UIS 3’ €IHAHHSI 3 HE
MIPUXOIUIEHOI0 OYpUIBHOIO KOJOoHOK0. Kopmyc uu-
miHgpa 3 y BEepXHid 4acTUHI 3 €qHAHUM 31 muTine-
BUM TIEPEBITHUKOM 12, HIXKHIHT TOPCLb SIKOTO BH-
KOHy€ (yHKILi KOBa/1a, & y HIDKHIN Y9acTHHI — 3
NIEPEBITHUKOM 7 VISl 3’ €/IHAHHA 3 MPUXOILIEHOIO
OypWIBLHOIO KOJIOHOI. Ha BepXHBOMY MOpIIHI 3a-
KpituleHnii Ooiok 4. BHyTpimHS cuctema mnpu-
CTPOIO TEPMETH30BaHA 1 3aITIOBHEHA MACTHJIOM Ye-
pe3 otBopu 81 11. IIpuctpiit npaitroe tak. Bix' exa-
HYIOTh HE MPUXOIUICHY YacTUHY OYypWIIBHOI KOJIO-
HU 1 migifimMaroTh 1i 31 cBepuioBunu. ['YM-b coyc-
KalOTh Y CBEPJIOBHHY 1 MIPUEAHYIOTH JIO MPUXOTI-
JICHOT OYypWJIBHOI KOJIOHM ILTIIEBUM 3’ €HAHHSAM
13. JI;st cTBOpeHHS yaapy OypHIIbHY KOJIOHY HaTs-
TYIOTb 13 3yCHJIIAM, 1110 TepeBuinye ii Bary Ha 200-
1000 kH, ane MeHIIMM JOITyCTUMOTO 3yCHJUIS Ha
pospus. Ulnuupaens 3 MOpLIHEM CHOYATKY pyxa-
€TbCSL YTOPY 32 PAaXyHOK NEPETiKaHHs MacTuia 3
BCPXHIX KaMep y HIDKHI 4epe3 TPH IO3J0BXKHI
OTBOPH, TOMY HOT'O IIBUAKICTH OyJie HU3BKOIO.

[potimoBnmn  Bipi3ok AOBXKHHOW 213 MM,
0o0u/IBa TIOPIIHI MOTPAIUISIOTh Y KAMEPH BEIUKOTO
nmiametpa. [Ipu mpomy mioma Juis TepeTiKaHHS
MacTuia 13 OUTBITO] MOPOXKHUHHU Y MEHIIY 301J1b-
myerbest npuonuzno y 400 pasis. Mactuiio Bijb-
HO, Maiixe 0e3 THCKY, IIepeTiKae BHU3, IIITHH]ICITb
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1, 7 —nepesionux, 2 —wnunoenv, 3 —yuninop,
4 —boiiok, 5 —nopuens, 6 —uwmox,
8, 11 —omeopu 015 3anoMno8y8aAHHI MACMUIA,
9 —kamepa sucoxoeo mucky, 10 —kamepa Huzbk020
mucky, 12 —nepesionux, 13 —wniyese 3’ cOonanmus

Pucynok 3 —bararoxkamepHuii rigpaBJaiunmii
yAapHuii MexaHizM

10a)
108 )

MUTTEBO TIEPEMINTYeThCS yropy i Ooiok 4 HaHO-
CUTH YAapH O HW)KHBOMY TOPLIO LUTILEBOTO Iie-
peBimauka 12, mo Bukonye QyHkiii koBama. Llei
yzap nepefaeTbes NpUXOIIeHIH OypuIbHIlN KOIOHI
4epe3 KOpIyc MpUCTPoro. Jlisi MOBTOPHOTO HaHe-
CeHHs yzapiB OypHIIbHY KOJIOHY PO3BaHTAXKYHOTh
Ha 20-40kH. ITicns nepeTucaHHﬂ MacTHJIa 3 HHKHIX
KaMep y BEpXHi IPUCTPiil TOTOBHIA 10 TOBTOPHOTO
ynapy.

3a cocoboM, ONMHMCAaHWM BWIINE, CTBOPIOIOTH
yaapy, 1o CHpsIMOBaHi 3HM3Y-BBepX. st 3miiic-
HEHHS y/apiB 3BepXy-BHU3 MPHUCTPIl po30UPaIOTh,
WIIHAP 3 MOpIIHAMH ToBepTaioTh Ha 180°, mo-
BTOpHO 30upatoTh 1 'YM-b npunaruuii 1uis HaHe-
CEHHsl y/1apiB 3BEPXy-BHH3.

OnHuM i3 BIIOMHX CIHOCOOIB TiJBHIICHHS
e(eKTHUBHOCTI TiIPaBIiYHUX YAapHUX MEXaHi3MiB
€ CTBOpPEHHsI JOJATKOBHUX BiOpamiiHMX KOJIWBaHb
Ha TIPUXOIUICHY OypHIIbHY KOJIOHY Iepe]] HaHe-
CCHHSIM KOXHOro yzapy. JUisi 1bOro pekoMeHy-
€TBCs 3CTOCOBYBATH BIODALINHHMIT TipaBIivHMH
ynapuuii Mexanizm (['YM-B), cxema sikoro HaBe-
JieHa Ha puc. 4.

OCHOBHUM BY3JIOM IIPHUCTPOIO € BiOpaTop, mo
CKJIaJ]A€ThCSl 3 BEPXHBOTO Ta HIKHBOTO KOJIIC.
Bepxue koneco 3 npusmMatnuHuME 3y0amu 3 BcTa-
HOBJICHO Ha TMOJOBKEHOMY LIMUHAENI 1, a HIDKHE
KoJieco 4 3 IUIAaBHUMHK TepexollaMH MiX Mpu3Ma-
TUYHUMH 3y0aMH — Yy BEPXHHOMY HEPYXOMOMY
NEPexXimTHUKY 2. Y HWKHIA YacTHHI INIMHHACISA
po3wmitieHi nopieHs 9 3 6oiikoM 8 ta mrTokom 12.
VY KOpITyCcHIH 4acTHHI MPHUCTPOIO HIDKYE Mepexi-
HHUKa PO3TAalllOBaHUH LWIIiHIDP 5 3 KamepaMu BUCO-
KOro 7/ i HU3bKOro 6 THCKY, HUIiHAPa 301JIbIICHOTO
nmiameTpa 10 Ta HwKHBOTO nepexigauka 13. BHyT-
pIlIHS cHCTeMa MPUCTPOIO 3allOBHEHA MAaCTHIIOM,
sIKe HaIIOMIIOBYIOTb 4epe3 oTBopu 11.

[Mpuxnun poGOTH MPHUCTPOIO MOJSIrae y Ha-
crymHOMy. He mpuxoruieHy dacTuHy OypHiIbHOL
KOJIOHH BiJ €IHYIOTH Bia mpuxormieHoi, a 'YM-B
OIyCKaIOTh Y CBEPAJIOBHHY 1 32 JOMOMOIOIO ITi-
1eBoro 3’ enHaHHs 14 min eJHYOTH 10 MPUXOIUIe-
HOi yacTWHHU OypuibHOI KoJoHW. Biarak cTBOpIO-
10Th HaBaHTaxeHHS Ha ['YM-B 6ing 30-100 xH.
[TopiieHp epeMIIyeTbCs Y HMTIHAP 301LIBIICHOTO
niamerpa 10 BKIIIOYarOTh pOTOP Ha MOHIKEHIN Tie-
penadi. BepxHe komeco 3 moBepTaeThCS BIPAaBO
pasoM 3i LINUHIENEM, MOYEProBO IMiAHIMAIOYUCH
yropy, a TOTIM yjaapsi€e 0 HWKHBOMY Kojecy 4,
CTBOPIOIOYM BiOpallifo, sKa MepeaaeTbcs Ha MpH-
XOIUIeHy KoJoHy (mepepis A-A, puc. 4). Ilix yac
BiOpawii mopmeHs 9 He 3HOLIYETHCS, TOMY LIO BiH
o0epraeTsCsi B LUIIIHIAPI 301IBIIEHOTO JiaMeTpa
10. Cuna yaapy mig yac BiOpaiiii perysroeTbcs BU-
COTOIO MPU3MATHYHKX 3YOiB T4 HABAHTAKCHHSIM Ha
npuctpii. Yacrory BiOparmii 3MiHIOIOTH LIBHIKIC-
TIO 00epTaHHS poTOpa 1 KIJIBKICTIO MPU3MATHYHHUX
3y0iB Ha HW)KHBOMY Kouieci BiOparopa. Hampy-
JKEHHs, sIKe BUHHKAE MDK 3yOamMu BiOpaTopa Tif
4ac yaapy 3MEHUIYIOTb, 30UIBIIMBIIN TLIOMLY MO-
IIEPeYHOro nepepizy 3yOiB Ta iX KIIBKOCTI Ha Bep-
XHbOMY KoJieci. BUKIIOUMBIINM POTOp, HPUIHHS-
10Th BiOpamio. BypwibHy KOJNOHY HATATYIOTH i3
3YCUILISIM, sIKe TepeBullye Bary kojonu Ha 200-
1000 xH. Ilopmiens 9 3 Ooiikom 8, MPOMIIOBIIH
KaMepy BHCOKOTO THCKY 7, TOTPaIUIA€e 10 KaMepu
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Monoxenxs 3ybuis BibpaTtopa
3__ A0 HaHECEHHs yaapy

1 —wnunoenwv, 2 —eepxnili nepesionux, 3 —6epxue
KOJleco 3 npusMamudHumu 3yoamu, 4 —nHudicHe
KOJIeCO 3 NPUSMAamuyHumu 3yoamu, 5 —yuninop,
6 —xamepa HuzbK020 MUCKY, T —Kamepa UCOK020
mucky, 8 —6otiox, 9 —nopuens, 10 —yunindp 30i-
avluernozo diamempa, 11 —omeopu 014 3anoeuenns
macmunom, 12 —wumox, 13 —nuoicniii nepesionux,
14 —wniyese 3’ eonanns
Pucynox 4 —Biopaniiinuii rinpaBmxiunuii
YAapHHUI MeXaHi3M
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HHU3BKOTO THUCKY 6, IIMTUHJIEb MUTTEBO TIEPEMILITy-
€TbCSL yropy, 1 OoHOK 8 ymapsie B HIKHIH TOpelb
BEPXHBOTO TEpEeXiJHUKA 2, KUl BUKOHYE POJIb
HAKOBAJIbHI.

st moBTOpeHHs! BiOpauii OypuiIbHY KOJOHY
3HOBY po3BaHTaxyioTh Ha 30-100xH. ITicis mepe-
TiKaHHS MacTWJIa MOPIICHb MEPEMIILy€eThCsl Y HU-
JKHE TIOJIO’KCHHS 1 PUCTPi TOTOBUH 10 poOOTH.

Jocein 3acTtocyBanHsa [ 'YMa y pi3HUX yMOBax
CBIJTUHTH, 10 32 BUOIiHHOT Temrieparypu monas 80-
100%C BuHHKaIOTh IPOOJIEMH Y POOOTI MPUCTPOIO
yepe3 3HKEHHS B’ I3KOCTI MACTHJIA T BIDTUBOM
BUCOKHX TeMIeparyp. BHacmiok mporo cyTTeBO
3MEHIIIYEThCS CHIIa YAapy IO MPHUXOIUIeHIH Oypu-
JIBHIT KOJIOHI.

st nokpameHas podotu I'YM y ceepanosu-
HI HEOOXiIHO pO3POOMTH MAaCTHIIA, PEOJIOTIUHI
BJIACTUBOCTI SIKOTO O CYTTEBO HE 3HMKYBAIUCH B
yMOBaX BUCOKUX BUOIHHUX TEMIIEPATyp.

3a3Buyail IS 3alOBHEHHS po00Y0i KaMmepu
I'VMy 3acToCcOBYIOTh aBTOMOOITBHI TPaHCMICIHHI
MacTuia abo au3enabHi MiHepaibHi Mactuna JII1-8,
AI1-11, JII1-14 Ta iami. Y mepemdeHnx MacTHIax
31 30LIBIICHHSM  TEMIepaTypu  3HHKYEThCS
B’ s3KicTh. Hampukian, yMoBHa B SI3KiCTh MacTHIIA
JI1-11 3a Temneparypu t=20°C cranosurs 100c¢ i
3HIKYETBCS 10 15 ¢ 31 migBHUIIEHHSAM TeMIiepaTy-
pu 1o 80-100C. IMpucanku 10 TpaHCMICiHHUX abo
JOU3eNbHUX MAacTHI 1e(iluTHI 1 HU3bKOS(PEKTHBHI.

Ha puc. 5 naBemeno rpadiuni 3anexxHocTi
B’ s3kocTi MacTmia JII1-11 Bixg TemrmepaTypu.

Jiist 301bIIeHHs B’ I3KOCTi MacTUIa CHOYaTKy
NPOBOAMIIHN Ja00paTOPHi TOCTIKEHHS 3 Ma3yTOM.

MazyT — B's3Ka piguHa TEMHO-KOPUIHEBOTO
KOJIBOPY, IO CKIIAJAEThCS 13 CYMIll BYTJICBOJHIB,
Ha)TEHOBHUX CMOJI, acalibTeHIB, KapOOHIB, KapOi-
IiB Ta opraniyanx Metajgomictkux crmoiayk (V, Ni,
Fe, MgTouo), po3unHHMI Y TU3EITBHOMY MAILHO-
My. ®i3uKO-XIMI4Hi BJIaCTHBOCTI Ma3yTy 3aJ€kKaTh
BiJl XIMIYHOrO CKJIady CHpOi HaTH Ta CTyNEeHA
BiTOHY (ppaKiiif AUCTHUIATIB.

I'yctuHa Ma3 YTy KOTHMBAETBCA B MEkKax BiI
890 1o 1000kr/m” 3a Temmeparypu 20°C, Temnora
sropanas 9100-1000Gkain/kr.

VY HapoJHOMY TrOCHOJApCTBI Ma3yT 3acTOCO-
BYIOTb SIK MMaJHMBO JJISl HAPOBUX KOTIIB, IPOMHCIIO-
BUX KOTEJICHb PI3HOTO NPHU3HAYCHHS, ApOBHX ra-
30BHX TypOiH. 3a HOPMAJILHOI TEMIIEPaTypH YMOB-
Ha B'A3KICTh MasyTy JyXky BHCOKa 1 ii 4uciose
3HAYCHHS BUMIPSITH HE MOXKITUBO.

Jowmimka mMazyty a0 mactmia JI1-11 cipuse
301IBLICHHIO HOTO PEOJIOTIYHUX BIACTUBOCTEH.

Bnue teMriepaTypu Ha peoIOTiUHI TapaMeTpu
MacTWiIa 3a pi3HOI KOHLEHTpawlii MaszyTy Joci-
JOKyBaJld HarpiBaHHAM HOro y Iedi, MaKCHMalbHa
temmeparypa skoi csarae 200C, Ta moapoBoro Bic-
kozumerpa BII-5. [lns exoHoMii yacy Ta mMacTuia
BUMIpPIOBaHHS YMOBHOI B SI3KOCTi IPOBOANMO €KC-
npec-metrofoM. Temmeparypy Mactuia (pikcyBamm
nipomerpoM. sl OTpUMaHHS AOCTOBIPHUX JaHUX
KOXXCH JOCIIIJ MOBTOPIOBAIN TPHYI 1 33 KiHLCBHIT
pe3yJIbTaT npuiMany cepesne 3HaueHHs. Kouuen-
Tpalilo Ma3yTy y macTuii 3MmiHroBanu Binm O mo
50%. MasyT BBOIMIHM 10 MacTUJIA, PETENBHO Tie-
PEMIITYBaH, MOTIM CyMIIIl HanlBaJII/I JI0 331aHOi
TEMIIEPATyPH I BUMIPIOBAIM YMOBHY B’ S3KICTb 110~
MepPEeHBO HATPIiTUM BickozuMeTpom BII-5.
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1 — cymiw macmuna 3 emicmom mazymy 25%; 2 —cymiw macmuna 3 emicmom mazymy 50%
Pucynok 6 —3ane:xxHicTh yMOBHOI B’ I3KOCTi CyMmillli MacTHi1a 3 Ma3yTOM Bil TeMnepaTypu

3a pe3ymbTaTaMd JOCIIDKCHb IO0YIOBaHO
rpa¢ivHi 3aJIeKHOCTI YMOBHOI B'SI3KOCTI MacTHIia
Bl TeMmmepaTypd, SKi HaBEIECHO Ha pUC.
6.'padiyni 3aneKHOCTI, HaBeICHI Ha puc. 6, CBia-
4arTh IPO 3POCTaHHS YMOBHOI B'S3KOCTI CyMimii.
Ilpore, 3 HI,Z[BI/IH_ICHHHM TEMIICPATYPH, PI3HHLIS
MK YMOBHOIO B’ AI3KICTIO MacTWJIa Ta CyMimIi mac-
TWJIA 3 Ma3yTOM CYTTE€BO 3MEHIIyeThcsl. Hampwu-
kiaz, 3a temneparypu 110 °C ymoBHa B’ s3KiCTb
MacTuia CTaHOBUTH 15 ¢, a yMOBHA B’ S3KICTh Cy-
Mimr Mactuiaa 3 BMictoM masyty 25%1 50% Bin-
noBigHo cranoButh 24¢1 30c.

OTxe, HOMIIIKA OPraHiYHUX CIIONYK Ha OCHO-
Bl HAQTOMPOMYKTIB CJIa00 ITABUIIYE TEPMOCTIH-
KICTh MiHEPAITLHUX MACTHIL.

3HayHO €()EeKTHBHIIIOW IOMIIIKOI 0 MiHe-
paNbHHUX MaCTHJI, Ha Hally AYMKY, € BOIHHIA PO3-
4yuH nomakpmwiaminy (ITAA), mo Bosoie BUCOKH-
MH PEOJIOTIYHUMH BJIACTHBOCTSMH, a TEPMOCTIiHi-
Kicte csarae po 200°C. [lns mpoBeneHHs HOCHi-
JOKEHb BUKOPHCTOBYBAIM BOMHI po3unHH [IAA
0,5%, 1,0%ra 2,0%xonnenTparii. [jis piBHOMIp-
HOTO JHCIEPryBaHHSA BOAHOTO po3unHy [IAA y
MacCTHJIO BBOZIIIN TTOBEPXHEBO-aKTUBHY PEUOBHHY
— cynb(oHOI.

3a pesyibpTaTamMu J1a0OpaTOPHUX TOCIIKEHB
BCTaHOBJICHO:

— cyMmim 30epirae arperaTHBHY CTiHKiCTh 3a
KOHIICHTpAIlil Cyab(GOHOIY y BOJHOMY PO3YHHI
ITAA nonag 1%;

— PCOJIOriuHI MTapaMeTpu CyMIlli 3pOCTaroTh
npu KOHueHTpauu [TAA y BoAHOMY PO34HHI;

— TepMOCTilKicTh cymimii csarae 120-140C.

110)
110)

3 MPAKTHIHOTO JOCBify OypiHHS CBEPIOBHH
BiZIOMO, 1[0 HalMEeHIE yacy Ha JIKBiJalilo Mpu-
XOIUICHb BUTPAYa€ThCsl, KOIM YCYHCHHS YCKiIal-
HEHHS MIPUCTYTAIOTh 3pa3y Micis HOro BUHUKHEHHS.

J1g 11b0T0 TIPOTIOHYETHCS 3aCTOCOBYBATH TiJI-
paBIIYHUM yOapHUH MEXaHi3M, BMOHTOBaHHH Yy
oypwibHy konony (['YM-BK), cxema sikoro HaBe-
JieHa Ha puc. 7

OCHOBHOIO OCOOJIMBICTIO IIHOTO yAApHOTO
MEXaHI3My € IIUHACTb Ta BEPXHIH NMEPEeBITHUK Y
BEpXHIl YacTWHI MPHUCTPOIO, IO MAIOTh KBaJapaT-
HUH Tiepepis3 i3 3a1001KHUM 3aX00M.

I'YM-BK cknamaetnscs i3 nmeraneid, mo mnepe-
MIIITYIOTHCS 3 HE MPUXOIIICHOIO OypHUIBLHOIO KOJIO-
HOIO: IIMHUHAEIS 1 3 KBaIpaTHUM IepepizoM, 0oii-
Ka S, nopuiHs 6 Ta WTOKA 7, @ TAKOXK JETANEH, 10
3B's3aH1 3 NPHUXOIUICHOIO 6ypI/IJ'IBHOIO KOJIOHOIO:
BEPXHIA nmepexiquuk 2 3 mronopom 3, uwiinapa 4
3 IBOMa KamepaMu PI3HOTO JiaMeTpa i HKHBOIO
nepexignuka 8. 3i10paHuii NPUCTPiH 3a3BHUait
BcTaHOBIOIOTH Ha OBT. KpyTHUit MOMEHT depes
KBaJpaTHUI Tepepi3 mepesaeTsesi Ha KOpIyc Mpu-
crporo (puc.7 nepepi3z A-A).

Hupkymsriss 6ypoBOro po3dnHy 3MiHCHIOETHCS
gepe3 MyCTOTUTHH mIuHAeNb 1, 1 mporec OypiHHS
CBEPIJIOBHHU 3/IIHICHIOETHCS 32 HOPMAJIBHUX YMOB.

B MOMEHT BMHUKHEHHS MPHUXOIUICHHS CTBO-
PIOIOTH PO3TATYIOYE 3YCHIUISL, sSIKEe MPHOIM3HO Ha
20-30% mnepeBuillye HaBaHTaKCHHS Ha JIOJIOTO.
Bracigok 11b0ro 3pi3arThCs MITOMOPU 3, LIMHH-
nenb 1 BUTATYETbCSA 3 KOpITyca, a MacTHIIO Yepe3
MIUTMHA TOpmHA 6 meperikae BHU3. BHacmigok
IpOro OypuiIbHA KOJOHA HATATYEThCA 1 3AIMCHIO-
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€Tbcsi yaap. s cTBOpEHHsS HACTYHHOTO yaapy
OypuibHY KOJIOHY po3BaHTaxyloThb Ha 10-20 xH,
IpY OMY IITOK / TEPEMILIYEThCS BHU3, MaCTHIIO
nepetikae yropy i ['YM-BK roroBuii mo mostop-
HOI'O VIany.
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1 —wnunoens; 2 —eepxuiil nepexionux;,
3 —wmonop; 4 —yunindp; 5 — 60tiok;
6 —nopuwenv; T —wmox; 8 — HudCHIl nepexionux
Pucynox 7 —TinpaBiaiuynuii ynapHuii MmexaHi3m,
BMOHTOBAHHUIi Y OyPUJIbHY KOJIOHY
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BucnoBku

Po3pobrneno Tpu moamdikamii TigpaBIivyHHX
YAApPHAX MEXaHI3MIB, IO TiIBUITYIOTh €(PEKTHUB-
HICTh iX poOoTH. Y OararokamepHOMY TiApaBiid-
HOMY YAapHOMY MeXaHi3Mi e()eKTHBHICTH POOOTH
MiABUILIYETHCS 32 PaxyHOK 301TbIICHHS KiTBKOCTI
KaMep BHCOKOTO 1 HU3BKOTO THCKiB, IO CHpHSE
30UTBIIEHHIO CHJTN YIapiB IJis BUBUILHEHHS OypH-
JIBHOI KOJIOHH. Y BiOpalliifHOMy TifpaBIidHOMY
yIapHOMY MeXaHi3Mi cujia yAapy miJ yac BiOparii
PETYIIOETbCS BUCOTOI0 NPU3MAaTHYHHUX 3YyOiB Ta
HaBaHTA)XEHHAM Ha NPUCTPii a yacrora BiOpamii
3MIHIOETHCS MBUAKICTIO O0EPTaHHS POTOpa Ta Ki-
JTBKICTIO TIPU3MATHIHUX 3y0iB HA HUKHBROMY KOJIe-
ci BiOparopa, IO CTBOPIOE JOAATKOBI BiOpawiiiHi
KOJINBAaHHA Ha OypPHJIbHY KOJIOHY Iepesl HaHEeceH-
HSIM KOXXKHOTO yaapy. linpaBmiuHuii ygapHuii me-
XaHi3M, BMOHTOBaHHUIl y OypHJIbHY KOJIOHY, OCHO-
BHOIO OCOOJIMBICTIO KOHCTPYKIII SIKOTO € IIIHH-
JeNib Ta BEPXHIH MEPeBiIAHUK y BEPXHiM YacTHUHI
NPUCTPOIO, IO MAaIOTh KBaJApaTHUIl mepepi3 i3 3a-
noOixHUM 3axonoM. Taki Moaudikamii KOHCTPYK-
1ii garoTh 3Mory Biiodatn I'YM 6e3mocepeHno
y KOMITIOHOBKY OypHJIbHOI KOJIOHH, MUTTEBE 3aCTO-
CyBaHHsI TIPUCTPOIO TiJl YaC BUHUKHEHHS MPHXOII-
JICHHSI Ta 3MEHIIICHHS BUTPAT 4acy Ha JIKBIJIAIIIO
YCKIIQAHEHHS.

Po3pobieno perentypy BHCOKOB' SI3KOTO Mac-
THJIA IS 3alIOBHEHHS KaMmep TiApaBIivyHUX yaap-
HUX MEXaHi3MiB, TEPMOCTIHKICTb SKOTO CSTae
140°C. 3aBasKu LbOMY PO3LIUPIOIOTHCS MOXKIIHBO-
cti 3actocyBanus ['YM.
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