MOTROL, 2008, 108, 117-123

BO3MOXHOCTH ITPUMEHEHM YT'JIEKOMHIO3UTHBIX TIOAIIMITHUKOB
CKOJIBXKEHIA B HACOCAX 1 IPYTUX MAIIMNMHAX CEJIbCKOXO34UCTBEHHOU
TEXHHUKU

Yury Seleznyov, Gennady lvanov, Pavlo Polyansky

Mykolayiv State Agrarian University, Ukraine
Krylova Street 17, Mykolayiv 54040, Ukraine

e-mail: ztd@mex.mdau.mk.ua

AnHoTamus. B pa60Te 0606IIIGHHO CHUCTEMHBIC HCCJICHOBAHUA W aHaJIN3 KOHCTPYKTOPCKO-
TEXHOJIOT'MYCCKUX HpOpa60TOK, OINBITHBIX TAaHHBIX MOJYYCHBI HEKOTOPBIC PE3YJILTATHI U PECIICHUS,
OIIPCACISIIOINE HAITPABJIICHUC ITOXUCKA ONITUMAJIbHBIX KOHCprKHHﬁ. ycTaHOBHeHO, YTO BKJIAABIIIN
TOAIIUITHUKOB CKOJIBXKCHUS W3 YIVIEKOMIIO3UTA SABJIAIOTCA Hanboee TNEPCHEKTUBHBIMU TIPU
HCTIO0JIb30BAHUH BOJIbI B KAYECTBE CMA3KH.. Y CTAHOBJICHO YTO TNEPCHNEKTUBHBIMU MaT€pruajiaMu st
W3TOTOBJICHUST BKJIQABIIICH IMOAIIUITHUKOB CKOJBXCHHS SIBISIOTCS yrjie- U CTEKJIOIUIACTUKU CO
CTCIUMaJbHBIMA  HAIlOJHUTENAMH, Ta OCHOBOM IS pa3pa60T1<H U CO3daHuA Pa3IMIHBIX
TOAIIUITHUKOB M3 YITICKOMIIO3UTOB MOXKCET CIYXKHUTb TpeXCJ’IOfIHbIﬁ FH6pHZ[HBII71 HNOAINHUITHUK C
yipaBJigs€MbIMU CBOMCTBaMH.
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BCTYIUVIEHHUE

D¢ deKTUBHOCT  CENBCKOXO3IHCTBEHHOH  TEXHMKM  BO  MHOTOM  ONpeAelsercs
paboTOCIIOCOOHOCTBIO  TOJIIUITHUKOB, KOTOPBIE  YacTo  paboTaloT B OKCTPEMAJbHBIX
9KCIUTyaTallMOHHBIX ycloBHsAX. TeHneHnueid 21 Beka cTalio MpUMEHEHHE B TPHOOTEXHHUECKUX
y3/lax HEMETaUIMYECKUX H3HOCOCTOMKHMX aHTU(QPHKIUOHHBIX MAaTepHaloOB. IOJHMEpPOB,
METaJUTONIOIMMEPHBIX M YIJIEPOJHBIX KOMIIO3HMIMOHHBIX MaTepuaioB. Jlpyroil Tennenmueil cran
OTKa3 OT TPaAULMOHHOI HedpdeKTHBHON CMa3KH - 3aMeHa Pa3IMYHBIX Macel BOIOH, ra3om,
BOJIOTa30BBIMH 3MYIBCUSIMU ... IIpMEHEHHE HOBBIX MaTepHaoB M HOBBIX BHIOB CMa3KH IpU
co31aHuM 3P (EKTUBHBIX IKOJOTHUECKH YUCTBIX MOAIIUITHUKOB IS CEJILCKOTO X035 CTBA CTaBUT
OTBETCTBEHHBIE 3a7auu Iepe] pa3paboTUMKaMKM HOBOW TEXHHMKH, KOTOpbIE HE DPaclojiaraioT B
JIOCTaTOYHOM KOJIMYECTBE OIBITHBIMHU JAQHHBIMH, PAacUeTHBIMU METOIWKAMHU, KOHCTPYKTOPCKUMU
npopaboTkamu. MexaHH4ecKuii MepeHoc TPaJUIHOHHBIX KOHCTPYKIMH, TEXHOJOTHH U METOIOB
pacdyera Ha HOBBIE KOMIIO3WIIMOHHBIE MaTepHajbl M CHUCTEMBl CMa3KM W OXJIAXICHUS dYacTo
MPUBOANT K OMMOKaM, AUCKPETUTHPYIOIUM IPOTPECCHBHBIC TEHACHIMH B MAIIMHOCTPOCHHUH.
ITosToMy mpu co31aHUH HOBBIX MOIIIUIHUKOB C UCTIOIb30BAHMEM HEMETAJUIMUECKUX BKIAAbIIICH
HEoO0X0o[MMO Ha 0a3e CHCTEMHO-aKCHOMATHYECKOTO IIOJXOAA YYHMTHIBATh (DU3MKO-XMMHYECKUE
CBOWCTBA MAaTEpUAJIOB, YCJIOBHA PabOTBI W PEMOHTa, OCOOEHHOCTH BBIOPAHHOH CHCTEMBI
OXJIaXKICHUS U CMa3KH, a TAK)KE BO3MOKHOCTH MX U3TOTOBJICHUS] B MECTHBIX YCIIOBHSIX.
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AHAJIW3 TIPEJBIAYIIUAX PE3VJIBTATOB UCCJIEJOBAHMI

B YHUJICII HT'AY HakomieH ONBIT 10 NPOEKTHUPOBAHUIO MOJIIUITHUKOB CKOJIBKEHHS C
HEMETaJUIMYECKUMH BKIIAJbIIIaMU, CMa3blBacMble BOAOHU. Takue MOAIIMITHUKY yCHEIIHO IPOLLIN
HCIIBITaHKs HA HEKOTOPBIX BOJONEPEKAUYNBAOLINX CTAHIUAX Y KPauHBbI.

HN3JJOXKEHUE OCHOBHOI'O MATEPHAJIA

Crnenyromeil 3agadeil sBIseTCsl CO34aTh U HCHBITaTh TakHe TOAIMIMIHUKH B
CeIIbCKOXO03HCTBEHHOM TeXHHKeE. ISl 9TOTO HYXKHO U3Y4HTh YCIOBHS PabOTHI U MMOTPEOHBIH CPoK
CiryKOBl KOHKPETHBIX Y3JI0B MAlIWHBI U pa3paboTaTb KOHKPETHBIE TEXHUUECKHe 3amaHus. [locme
9TOTO CTAHOBHUTCSI BO3MOKHBIM IIPOCKTUPOBAHNE M U3TOTOBJICHHE 3KCIEPUMEHTAIBHBIX 00pa3NoB,
CTEHJIOBBIC HCIBITAHMS, JOBOJKA KOHCTPYKIMM M HM3TOTOBJICHUE IOJIIMITHUKOB UISL pabOTHl B
9KCIUTYyaTalHOHHBIX YCNOBUsX. Hy)KHO OTMETUTB, YTO MpH IKCIUTyaTaluy OOJbIIOE 3HAYEHHE Ha
HPOLIECCHI TPEHUS ¥ U3HALIMBAHUS OKa3bIBaeT TECILUIOBBIIEICHHUE B 30HE (YPUKLMOHHOTO KOHTAKTa -
MU HarpeBe MPOHCXOIUT U3MEHEHNE CBOMCTB MOJIMMEPHOTO CBA3YIOILErO M HAMONHUTENEH, IpU
3TOM COBOKYNHOCTb BCEX TPHOOTEXHHUECKHMX IPOLECCOB B 30HE KOHTAKTOB ONpEeiseTcs
Harpy304HO-CKOPOCTHBIM ¥ TEIUIOBBIM PEKHMOM paGOTHI IOJIIMITHUKOB. [IpH MOBBIICHUH ATHX
XapaKTepUCTUK O HEKOTOPOTO IpeieNia pa3BHBAETCS WHTCHCHBHAs NECTPYKIMS MaTepPHAJNIOB,
NpUBOAAIIAS K IIOTEpEe MEXaHHYECKOW IPOYHOCTM MATpHIBl, M HapyOIeHHI0 paboThI
TpUOOCUCTEMBI.

Ilpn TpeHuu B BOJE NPOUCXOAUT KAUECTBEHHOE M3MEHEHHE MEXaHU3Ma TPEHHs
MmarepuaioB. OOWIbHAs BOASHAS CMa3Ka CHMKACT TEIUIOBYIO HANPSDKEHHOCTh M KO3(D(QUIMEHT
TpEHHs B y3II€.

B pesynprate 00600IIeHNST CHCTEMHBIX HCCIEIOBAHMHA M aHaIM3a KOHCTPYKTOPCKO-
TEXHOJIOTHIECKHX MPOPa0OTOK M ONIBITHBIX JAHHBIX IIOJy4eHBl HEKOTOPBIE pe3yJbTaThl U
pelIeHus, oNpeeNsIolie HalpaBIeHHe MONCKa ONTUMAIBHBIX KOHCTPYKIMH. Y CTaHOBJIEHO, 4TO
BKJIQJIBIIIN HOAIIAITHAKOB CKOJIBXKEHHS U3 YIIeKOMIIO3UTA SBIISIOTCS HanboJiee MepCIeKTHBHBIMA
IIPY HCHOJNB30BaHUM BOJBI B KadyecTBE CMa3Kd. OTO, IPEXAE BCETO, OTHOCHTCA K BOJO-
nepekadynBaomuM  HacocaM. HawnOonee onTHMambHBIM —CTPYKTYPHBIM —COUYETAHHEM  JUIS
YIIICIUIACTUKOBBIX  MOJUIMIHUKOB SBISIETCS SHOKCHJIHAs MaTpuUla C aHTHOPUKLHOHHBIMU
HAIOJIHUTEJISIMU U3 Topolika rpadura. Ha usHococToiikocTh M K03 (ULIMEHT TPeHHUs OKa3bIBaeT
CHJIBHOE BIIMSHHE OPUEHTAIMs YIIEPOIHBIX BOJOKOH OTHOCHTENIBHO MOBEPXHOCTH TPEHHUS, UTO
HEOOXOIMMO YYMTHIBATH NPH KOHCTPYMPOBAHMM TMOAMIUNHUKOB. Ha paboTy MOAUIMITHHUKOB C
BOJSIHOM CMa3KOW OKa3bIBaeT BIIMSHHE KAadeCTBO BOABI M cCaMa CHUCTeMa e¢ paclpeneleHHs.
Heo0xoquMo0 NpOIODKUTH HMOMCKOBEIE PA0OTHI B ATOM HANpaBJICHHWH, a Takke IO OTpaboTke
TEXHOJIOTHM W3TOTOBJIEHMS IOJIIMITHUKOB C BKJIAABIIIAMU H3 YIVICIUIACTHKA U YIIIEPOJ-
YIJIEPOJHOTO KOMIIO3MTa C Pa3IHYHBIMH HAIOJHHUTEISIMH, B TOM 4YHCIE II0 BHEAPEHHIO
TEXHOJIOTHH TOJYYCHHs YIIIEPOJI-yIJIEPOIHBIX KOMIO3UTOB N0 nareHty 5523.Takas TexHOIOrus
MO3BOJIMT TIONMy4aTh KOHKYPEHTOCIOCOOHBIE BKJIAIBIIIM MOANIMIHUKOB 0€3 NPHMEHEHUs
JIOPOTOCTOSIECH AMOKCUIHOI cMOoubl. [ 3Toro HeoOX0AUMO CO3AaTh COBMECTHOE MpENIpHUsITHE
B TOpOZE, CMOCOOHOE H3rOTAaBIMBATh M3JEIMS M3 YIIEKOMIIO3UTa, OPraHW30BaTh MOATOTOBKY
CHeNUaNuCTOB Ha 0a3ze y4eOHO-HAayYHO-TIPOU3BOACTBEHHOW Jaboparopuu — «YTIIEpOHBIH
komno3ut» - YHIUI-YK YI'MTY, BeinenenueM 3Toi 1abopaTopun HEOOXOJUMBIX TOMEIICHUN 1
OpPraHM30BaTh IOCTOSHHO JEHCTBYIOIIMII CeMHMHAp U OKEJIAIOIIMX OCBOUTH  HOBYIO
CIEIUAIBHOCTb.

ITony4yeHHass METOAMKA PAacCUETOB M KOHCTPYHPOBAHUS HA 06a3e CHCTEMOJIOTHU MO3BOJIHUT
CO37aBaTh U BHEJPATh KOHKYPEHTOCIOCOOHBIE MOUIMITHUKH M3 YTIEKOMIO3UTa KOHCTPYKIMU
YI'MTY nns pa3nuuHbIX TOPUBOIOB 3SHepromammH. HeobxoaumMo nponoimpkuTh 0000mieHne
MOUCKOBBIX ~ KOHCTPYKTOPCKO-TEXHOJOTHYECKUX pabOT MO CO3JaHHMIO  YTJIIEKOMIO3UTHBIX
MOIIUITHAKOB CKOJIBKSHUS IS PA3JIMIHBIX MAIIUH.
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HekoTopsle pe3ynbTaTel KOTOPOTO, @ TAKXKE PEKOMEHAAIMU 10 HX MPOEKTUPOBAHMIO,
MIPUBEJICHBI B JAHHOM OTUETE.

YT1eKoMNo3UTel HaXOQIT O4YEeHb HMIMPOKOE MpPHUMEHEHHEe B TpHOOTeXHuKe. Pasnmmunble
o6JracTi NPUMEHEHHs! TIO{IIUITHIKOB U3 YIIIEKOMIIO3HTa TPeOyIoT obecredeHne uX HaJeKHOCTH,
cpoka ciryObl 1 9koHOMHYHOCTH. HanGosnee BeposITHBIMU 00JIaCTSIMU BHEPCHUSI TIOAIINITHUKOB
U3 YrIIEKOMIIO3UTA SBJISFOTCA!

1. 3aMeHa MOJIINITHIKOB Ka4eHHsI B BOJONICPEKAYNBAIONINX HACOCAX, A TaK JKE B APYTUX
MalliHax, paboTaoIKX B arPECCUBHBIX CPeiaX U MPH BUOPAllMOHHOM Harpyske.

2. CamocMa3bIBalOIMECS HOMIIMITHUKA 111 MEXaHU3MOB IHEPUOAHYECKOTO ACHCTBUA.
Ceifyac M3roTaBIMBaIOT (TOPOILIACTOBBIC M YIVICIUIACTHKOBBIC NOJUIMIHUKY. BBenenue rpadura
MO3BOJISIET IPHUAATh CBOWCTBAa caMocMasbiBaeMocTH. Ha ocHoBe rpadura pa3paboTaHbl HOBBIE
KOMIIO3UTHI: HUTPAH, YIIECHUTAII, CHINIMPOBAHHBIA Tpadur, ¢Toporuactsl ¢ rpadpurom n
MetayulamMy, Qropyriepoasl. OZHAKO 3TH HOAIMIUITHUKH SIBISIIOTCS TOPOTOCTOSIIUMHU ¥ MMEIOT
CJIOXKHYIO TEXHOJIOTHIO U3roToBiIeHeHHs. Hanbosee mepceKTHBHUMU B 3TOM CIIydae MOTYT OBITh
YIIENIACTUKY C HAIIOIHUTCIIAMHU.

3. HdeiinByaHble MOAIIMIHUKKA CyJOB. B 3TOM cilydae, mo HaliemMy MHEHHIO, MOXHO C
HauOonbmed 3(QEKTUBHOCTBIO BHEIPUTH  YIVICIUIACTHKOBBIC IOJUIMIHUKA IO IIATEHTY,
nonyyeHHomy - ULITACTI.

4. MamuHbl HOBOTO MOKOJIEHHS, B KOTOPBIX MOIUIMIHUKH MOTYT CMa3bIBaThCsl BOZIOM.
Takne 5SKOJNOTMYECKH YHCTHIE IIOJIIUIHUKA Hanbojiee HSKOHOMHYHO W3rOTAaBIMBAaTh U3
YIIEPOJHBIX KOMIIO3UTOB.

B nmanHOlf paboTe mNpoOM3BENEHO CpaBHEHHE TPUOOTEXHUYECKUX XapaKTEPUCTHK
MOJIMMEPOB € Pa3INIHBIMI aHTU(PUKINOHHEIMH HAITOJTHUTEISIMH. Takue IoJIMMephl HTPaloOT POJIb
MaTpUIbl B YIJIENJIACTUKOBBIX TOJUIMITHUKAX. 3agadell KOHCTPYKTOPOB SIBISIETCS BBIOOD
ONTHMAJIbHONW MATPHIBI M HAIMONHHUTENEH B YIJIENIACTUKOBBIX MOIUIMITHUKAX JUIT KOHKPETHBIX
YCIIOBUH JKCIUTyaTaluH.

B pesynprare mnposeneHHeix HHMP 1o ganHoMy BOIpOCy BBINOJHEH aHalu3
pa3pabOTaHHBIX KOHCTPYKIUH ITOMIIUITHIKOB ¥ MX BKJIANbIIIEH U3 PA3IMYHBIX KOMIIO3HUIIHOHHBIX
MarepuaioB. [lOAMIMITHUKKM MaIIMH B IIpoliecce padOTHl HOABEPTaIOTCS CIOKHOMY (H3HKO-
XMMUYECKOMY BO3JCHCTBUIO, HE MOJJAIOLIEMYCS CTPOrOMYy MAaTeMaTHYeCKOMY OIHCAHMUIO.
ITosTOMy IpH KOHCTPYMPOBAaHMM IMOJIIUIHUKOB M HMX BKJIAJbIIICH IPUXOJUTCA UMETh AEI0 C
3a7a4aMy OPraHH30BaHHO CIIOXKHOCTH, PEIaeMbIMH METOAAMH CHCTEMOJIOTHU.

Tak B nanHOM paboTe caenaH aHaIU3 pabOTHI MOIIUITHUKOB C MO3UIMU CUCTEMOJIOTHH,
BBIJCIICHBI BXOJHBIC (YIPABISIONINE) W BBIXOAHBIC XapPAaKTEPUCTHKH IOAUIMIHHKOB, MOKa3aHa
pONb CTPYKTYPHBIX NapaMeTpOB CErMEHTOB MOAUIMIHUKOB M BIHUSHHE MX Ha TPEHHE, H3HOC,
BUOpOCTONKOCT, MPOYHOCTh. Oco0oe BHMMaHME YIEJICHO TEXHOJOTMYECKUM IapaMeTpaM, BO
MHOTOM OIpEEIISIONINM CTPYKTYpHBIE CBOMCTBA. [IpoBeeHHbIE TPHOOTEXHUIECKHE HCIIBITAaHUS
9KCIICPHIMEHTAIBHBIX 00pa3loB MMOKA3aJIM BO3SMOXKHOCTH CO3JaHMS HAJCKHBIX HMOAIINIHUKOB U3
YIIIEMIacTHKA, a TAKKE IO0Ka3aHbl IIyTH JAJIbHEHIIEr0 COBEPLUICHCTBOBAHUS YTUX ITOAUIMITHUKOB C
LENbI0 TOBBINICHHS WX KOd(QQUIMEHTa IOJIC3HOTO JeHCTBUS, CPOKa CIYXKOBI, IPOYHOCTH H
BUOPOCTOMKOCTU. OTH pabOThI MPOBEAEHBI IMOCNIE 3KCIUIYTAI[HOHHOTO MCMBITAHUS OIBITHBIX
MOLIMITHUKOB U3 YIVIEIIACTHKA C PA3IMYHBIMH HAMOJIHUTENSAMH, @ TaKXKe YrJIEpOA-yriIepoaHbIX
BKJIQ/IbILICH ITOAIMITHUKOB IIPY CMA3KE BOJIOM.

B pesynbTare mNpoOBEAEHHBIX HCCIEAOBAaHUH U KOHCTPYKTOPCKO-TEXHOIOTHYECKUX
IPpopabOTOK MPEATIOKEHO TPH BapHaHTa YIIICKOMIIO3UTHBIX MOIIIHITHUKOB, CMa3bIBAeMBIX BOJIOM:

- MOALMIHUKA C CErMEHTHBIMM YIJICIUIACTUKOBBIMHM BKJIAIbINIAMU JUI1 yCTAHOBOK
0OJIbIIElH MOIIHOCTH,;

- TOAUMIHMKM €  LEJIbHOM  YIIEMIACTUKOBOM  BTYIKOM I MallbIX
BOJIONIEPEKAUNBAIOIINX HACOCOB;

- TOJIIUMHHUKKA C YIIEPOA-YIIIEPOJHBIMH BKIAIBIIIAMU A8 BBICOKOTEMIIEPATYPHBIX
YCIIOBUH JKCIUTyaTaluH.

C  pesynpTaTaMd  CTCHAOBBIX  HCIBITAaHWH  aHTU(QPUKLUUOHHBIX  MAaTepHAJOB,
HCIIONIb30BAHBIX Ul BBINICNPUBECHHBIX YIJICKOMIIO3UTHBIX IMOALIMIHUKOB. IIpoBeneHHbIE
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UCTIBITAHUSA CTaBMJIM CBOEH LENbI0 BBIOOP ONTHUMAIBHOTO KOJMYECTBA AHTH(PPHKIHOHHOTO
HAIOJHUTENS B TIOBEPXHOCTHOM Clloe 00pa3LoB mpHu cMmaske Bojoil. CMa3ouHoe JeHCTBHE BOJBI
UMeeT CBOIO crenuduky. Boma B TOHKMX clOSX Ha TOBEPXHOCTH ILNUIOB BajJoB 0OJagaeT
YIPYTOCTBIO (hOPMBI, OIpenersieMOll MOAyJIeM CIBHIa, KOTOPBIA PE3KO IafaeT C yBEIHMYCHHEM
TONIMHB! ci10sl. Boxa Oojee akTHBHO B3aMMOAEHCTBYEeT C MaTepHalIoOM TPYIIUXCS AETaneil 1o
CPaBHEHHIO C MHHEpaJBHBIMH Maciamu. OIHAKO IMOBPEXJCHHE TPYIIUXCS IMOBEPXHOCTEH He
Haboaercst pu pasieHusx 10 /7 MIIa. Boxga nmeer 6oinee HU3KYIO BA3KOCTH - IpuMepHO B 40
pa3 MeHblIyIo, yeM y Maceln. Ilo 3Toif mpuunHe TONIIKMHA CMa30YHOTO BOASHOTO CJOSI AOJDKHA
ObITh HeOonblnasg. Ha 3Ty BeIMYMHY CYIIECTBEHHOE BIIMSHHE OKa3bIBAIOT aHTU()PUKIMOHHBIC
HaMoJHUTeNU. Boja mMeeT BBICOKYIO TEMIOCTOMKOCTB, TEIUIOEMKOCTh, TEIUIOOTAAUY, TEMIOTY
mapooOpa30BaHus - BCE 3TO yIy4lIaeT TEIIOBOM pexuM noamunzuka. [Toaromy Bosa ocobGeHHO
s¢dexTrBHA IS BEICOKOCKOPOCTHBIX MOANIMIIHUKOB, B KOTOPBIX CYIIECTBYET IpoOiieMa O0TBOJA
Tera.

B 30HE QpUKIMOHHOTO KOHTaKTa HMEIOT MECTO HJIEKTPUUECKHE SIBIICHHS, TIPUBOISIIHIE K
00pa30BaHMIO JBOMHOTO 3JIEKTPHYECKOTO ciosi. Bce 310 cHmkaer m3Hoc u mosbimaer KITJ{
MOJLIMITHUKOB, a TaKXKe YBEINYUBAET HECYIIYI0 CIIOCOOHOCTh mapel TpeHus. OnHako 3Tu
BHEIIHHE XapaKTEePUCTHKM HE MOJJAIOTCS TEOPETHYECKOMY OIMCAHHIO H3-33 CIIOXKHOCTH,
HEPABHOBECHOCTH, W MHOTOKPUTEPUAIBHOCTH BHYTPEHHUX TporeccoB. Iloatomy Heobxoanmo
HaKOIJIEHHE SKCIIEPHMEHTAIbHBIX JaHHBIX, CBA3BIBAIOIIMX BXOJAHBIE, BBIXOJIHbBIE U CTPYKTYpHBIE
XapaKTepUCTUKH TPUOOTEXHWYECKHX Yy37I0oB. B naHHO# pabore 000OIIEHBI BBIXOJHBIC
XapaKTePUCTUKH YTIICKOMIIO3UTHBIX MOAIIAITHAKOB HA OCHOBE CTEH/IOBBIX UCITBITAHHH.

B pesympraTe NpOBEAEHHBIX HCIBITAaHWH M aHaIM3a MONYYEHHBIX JAHHBIX CIEAYET
OTMETHTH CIIeAyIoee:

1. Bxiagplliy NOJUIMITHUKOB CKONBXEHUS U3 YIJIEKOMIIO3UTa SIBIAIOTCS Hamboiee
MEPCIIEKTUBHBIMU MPHU UCTIOIb30BAHUM BOABI B KAYECTBE CMa3KH. DTO, IPEXKJIE BCETO, OTHOCUTCA K
BOJIONEPEKAUMBAIOIIUM HACOCAM H ASHCTBYIOIIMM YCTPOWCTBAM CYOB.

2. Haubonee onNTHMaabHBIM COYETAHHUEM JUIS YIVICIJIACTHKOBBIX IOAIIMITHUKOB
SIBISIETCSL MAaTPHIA ¢ AaHTU(QPUKINOHHBIM HAIIOJHUTEIEM U3 IPaUTOBOTO MOPOIIKA.

3. Ha m3HOCOCTOHKOCTh M KO((UIMEHT TPEeHHsI OKa3bIBAIOT CYIIECTBEHHOE BIIMSIHUE
OpHEHTAIMsl YIJIEPOJHBIX BOJIOKOH OTHOCHTENHHO IIOBEPXHOCTH TPEHHUsS, 4TO HEoOXOIUMO
YUYHUTHIBATh NIPHU KOHCTPYUPOBAHHUH MTOJIIHITHAKOB.

4. Ha paboTy MOJIINIHUKOB ¢ BOJHON CMa3KOil OKa3bIBaeT BIMSHUE Ka4eCTBO BOIBI U
cama cuctema e€ pacnpeneneHus. HeoOXoauMo NpoJOKUTh IOMCKOBBIE PabOThI B 3TOM
HaIpaBlICHUH.

5. HeobxomuMo mpoOXOKUTH pPabOTy MO OTPabOTKE TEXHOJOTUH H3TOTOBJICHUS
MOAUIMIHUKOB C BKJIAJBIIAMH M3 YIJEMIacTHKA M YIJIEpOJ- YIIEPOAHOTO KOMIIO3HTa C
Pa3IMYHBIMH HAIIOJTHUTEIISIMH.

6. Haspenu ycnoBusi BHEOPCHUS TEXHOJOTHM IOTYYCHUS YIJIEPOI- YIJICPOIHBIX
KOMIIO3UTOB 110 TaTeHTy 5523, 4ro MO3BONMT NOJy4aTh MOIIIMIHUKK 03 IPHMEHEHHUS
JIOPOTOCTOSIIIEH STIOKCHAHON CMOJIBL.

7. Jlna opraHum3anuMu TpPOU3BOACTBA M3JEIMH U3  YIJIEKOMIO3UTa HEOOXOAUMO
OpraHU30BaTh MOJATOTOBKY CHELUAIUCTOB Ha 0aze yuyeOHO-HayyHOHU J1abopaTopuu «YTIIEpOIHBIN
kommosut» YHUJICIT HT'AY.

OcCHOBOH A7 TakuX pa3paboOTOK MOXET CIYKUThb 3HeprocOeperaromas TEeXHOJOTHS
MOJTYYEeHUs YTIIEKOMIIO3UTOB Ge3 CMOJIBI M MoTpebiaeHus eKTposHeprun. [lo MHEHHIO MHOTHX
YKPaWHCKHX U 3apyO€XHBIX CIICIHAIICTOB BHEAPEHHE 3TOH TEXHOJIOTHU COBEPIINT PEBOJIIOLUIO B
MIPOU3BOJICTBE YIIEKOMIIO3UTOB U CHU3UT UX CTOUMOCTb.

B cBi3M C TEPCHEKTHBHOCTBIO YIJIEKOMIIO3UTHBIX —ITOJIIUITHUKOB —CKOJIBXCHHUS
pa3paboTaHO TpU BapHaHTa TEXHOJOTMYECKHX IPOIECCOB, KOTOPbIE MOXHO PpEalH30BaTh B
CIIOXKMBIIUXCS YCIOBUSX B T. HuKomaeBe myTeM coO3[aHHsS COBMECTHBIX MpeAnpusTuii. OmHako
JUIL pealu3aliy 3THX TEXHOJOTHH HEoOXOJUMO TPOBECTH IOATOTOBUTENBHYIO paboTy MO
JIOBOJIKE ~ TEXHOJOTHUECKMX TPOIECCOB U  BHIOOPY  ONTHMAIbHBIX  CTPYKTYPHBIX M
TEXHOJIOTHIECKHUX ITapaMETPOB IPH N3TOTOBIEHUN KPYITHBIX CEIMEHTHBIX ITOJIIUITHUKOB, a TAaKXe
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MEJIKHX MOJIIMITHUKOB, H3TOTaBIMBAEMBIX METOZIOM HaMOTKH. Oco00e BHUMaHNE HYXKHO yJEIHUTh
TEXHOJIOTHU M3TOTOBJICHHUS] TEPMOCTONKHX MOJIIMITHUKOB U3 YTIePOA-YIIepOoJHOro KoMnos3ura. B
3TOM CIlydae CYMIECTBYeT NpoOiemMa CO3aHHMs TEXHOJIOTHUECKOH YCTAaHOBKH [UISl TOIYyYeHHUS
YIJIEKOMIIO3UTOB METOJIOM KapOOHM3allMM B Cpele YIIepOACOIEpIKallero rasa IO MaTeHTY
VYxpanunst Ne5523.

JanpHelimue paGoOTH CBSI3aHBI C W3TOTOBJIEHHEM OJKCHEPHMEHTAIBHBIX M OIBITHBIX
00pasroB, MO3TOMY HOTPeOYIOTCSl JOMONHHUTEIbHBIE CPECTBA Ha MPHOOpETeHHE MaTepuaioB U
H3rOTOBJIEHHE JETallel TeXHONIOTHYECKOro 000pyI0BaHuUs, a TaKkKe NMPUOOPETeHHE CTEHI0BOTO U
ZIpyroro o0OpyaoOBaHUs.

Jlnst opraHuM3allii TEXHOJIOTMYECKOTO yJacTKa KapOOHHU3alUKM HEoOXOJMMO BBIIEITHTH
nomenienne He Meree 20 M ¢ OBOIOM BOJIBI, Ta3a W CHCTEMbI BEHTHITSIIHHL.

J1st TOIrOTOBKY CIICIUAIMCTOB U Pa3BUTHS Hay9IHO-IIPOU3BOJICTBEHHOH 0a3bl CO3MaHMs
W3IENUHA U3 YIIeKOMIIO3UTOB cUuTaeM IenecoodpasusiM B HI'AY opranmsanuu yueOHO-HAayqIHON
nmabopatopun  «Yriekomnosur». Ha 0a3e Ttakoif mabopaTopuy NPeNCTaBUTCS BO3MOXKHBIM
OpraHmM30BaTh IDIaTHOE oOydeHue, npoBoauTh mouckoBsle HUP um OKP mo npumenenuio
YIJIGKOMIIO3UTOB B PA3NIMYHBIX OOJACTSAX, CO3aBaTh KOHKYPEHTOCIOCOOHbIC MOJUIMIHUKU H
JpyTHe U3AeNus MUPOKOTo Ha3HAuCHUs.

Ilo TemIonpoOBOJHOCTH, H3HOCOCTOMKOCTH, 3nekTpomnpoBonHocTd YYK oGmamaer
Gonpinoit  aHmsoTporuell. KoHCTpykTop mpu Ha3HAUeHUH OPHEHTAIMM BOJOKOH JOJDKEH
YUYUTBIBATE TPU (PAaKTOpa : MPOYHOCTH, TEIUIONPOBOJHOCTb, H3HOCOCTOHKOCTh. MHOrma sTH
(haKTOPBI MOTYT HAXOAUTHCS B IPOTUBOPEUNH U TOT/IA HYXKHO HCKAaTh KOMIIPOMUCCHOE pELIeHHE C
YYETOM CTETICHN BaXKHOCTH KaXJ[0ro (pakTopa B KaXKIOM YaCTHOM CIIydae.

Takum o6pazom, YYK - o510 Marepman ¢ ympaBiIsieMbIMH CBOMCTBaMH, TpeOyrommit
MEPECTPONKH HHKEHEPHOTO MBIIIJIEHHsS B IIPOLECCE MPOEKTHPOBAHUS, M3TOTOBIEHUS U
9KCIUTyaTauy MamuH. OCOGEHHOCTh B TOM, YTO J€Taldb M MaTepHal CO3/Aa0TCsl OJHOBPEMEHHO,
MO3TOMY HH)KE€HEP-KOHCTPYKTOP IHOJDKEH OBITh M HHXKEHEPOM- TEXHOJIOroM, T.K. HMEHHO B
MpoLEecce TEXHOJNOTHU (OPMHUPYIOTCSl BBIXOIHBIE XapaKTEPUCTHUKH MPOEKTHPYEMOTO H3JEIHs.
Crnenyer oOpaTuTh BHUMaHHE HA HEKOTOPHIE OCOOCHHOCTH M CBOMCTBA YIJICPOIHBIX BOJIOKOH U
yriepoja Kak yHUKaJIbHOTO XUMHYECKOT0 jIeMeHTa. Best xkuBast mprupona obs13aHa yriaepomay, Kak
OJTHOMY M3 OCHOBHBIX KOMIIOHCHTOB CJIOXKHBIX OMOJOTHUECKUX KOMIO3UNU. B HacTosmee Bpemst
H3BECTHO HECKOJBKO MIJUIMOHOB OPraHMYECKHX COeIUHEHHMH yriepona. MHTepecHbIM akTopoM
SBJIAIETCA TO, YTO YIJIEPOJA caM Mo cebe MOxkKeT 00pa3oBbIBATh PA3NIUYHBIC CTPYKTYPbI OT rpadura
JI0 anMasza ¢ Pe3KO OTIMYAIOUIMMUCA (PU3NKO-MEXaHWYECKUMH CBOMCTBAMHU. DTO pelKuil ciaydait
BO3MO>KHOCTH YNPaBJIsATh CBOMCTBAMU MaTepHana, He €ro XUMHYECKHM COCTaBOM, a yCIOBUSIMU
(GOpMHpOBaHUS CTPYKTYPhl YIJepoja 3a CUeT YNPABIAIOIMIMX TEXHOJIOTMYECKHX IapaMeTpoB.
VYrneposy cam  MOXET 00pa3oBbIBaTh  BBHICOKOMOJIEKYNISIPHBIE ~ COCAMHEHHS-  MONUMEPHI,
HeoOXoauMbIe U1 (POPMUPOBAHMS BOJOKHHCTBIX CTPYKTYp. B HacTosmee Bpems yriiepoiHble
BOJIOKHA IIOJMYy4alOT W3 BUCKO3HBIX, IOJUAKPWIOHUTPWIBGHBIX - IIAH BoiokoH u
KaMECHHOYT'OJIbHOTO IeKa. Jlydiiero kadecTBa yrilepoJHBIC BOJOKHA HOIYYalOT U3 BUCKO3HBIX
BOJIOKOH, KOTOPEIE B CBOIO OYepe/b MOIY4aloT U3 Iennoio3sl. Llemmonosa npeacrasmser codoit
caMblil pPacHpOCTpaHEHHBIH BO300HOBIAEMBIN MoaMMep. ExerogHo B mpupoae CHHTE3UPYETCs
okono 100 MmIIMapIoB TOHH LEJUIIOJIO3BI, KOTOpas COINEPKUTCS BO BCEX OJHOJETHUX H
MHOTOJIETHUX pacTeHMsX. M1 NMpOHM3BOACTBA BHCKO3HBIX BOJIOKOH B OCHOBHOM HCHONB3YETCS
LIEJUTI0TI03a, BBINCIACHHAS M3 XBOWHBIX IOPOA IOPEBECHHBI ( €71b, COCHA, JMCTBEHHHULA).
VYrepoHbEIe BOJIOKHA BBITYCKAIOTCS B BUIE TKAHEH, IPSDKH, )KIYTOBBIX BOJIOKOH, BOIJIOKOB, JICHT
C IUIOCKHM U OOBEMHBIM IuleTeHHeM, HUTeil. Ilo mpodHOCTH yriiepoiHbBIE BOJIOKHA HPUHSTO
JIENUTh Ha TPU TPYNIBI HU3KONPOYHBIE ¢ mpenenoMm mnpounoctH MeHee 500 MIla, cpexmeit
npoyHocTH ¢ npenenamu - 500-1500MI1a, BeIcokonpoUHbIe ¢ IpeneaoM mpounocty ceeime 1500
MIla. Moaynps ympyroctd MOXKeT HU3MeHsThes B mmpokux mpeaenax ot 30 mo 700 I'Tla. VYK
SBIAETCS TMEPCHEKTUBHBIM MaTepHanoM A M3TOTOBICHHUS BKIAJbIIIEH MOAMIMITHUKOB
CKOJIBXKEHHMSI, MOPIIHEBBIX KOJIELl, MOPUIHEH MM HaKIaAOK Ha MOPIIHH, LMIMHIPOBBIX BTYIIOK,
BAJIOB, CeJeNT KJIAMaHOB, 30J0THUKOB, TIPEIKAMED, JEKTPOJIOB ...
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BbIBO/IbI

B pesynprare INpoOBEJEHHOTO aHanMM3a HAYYHO-TEXHHYECKOH HMH(OpMAamuH IO
HEMETAJUINIECKUM IOJIIUITHUKAM, CTPYKTYPHBIM U BBIXOJHBIM XapaKTEPHCTHKAM HPHUMEHSEMbIX
MOJIUMEPOB, PA3IMYHBIX KOMITO3HUIMOHHBIX M THOPUIHBIX MaTepHaioB, a TaKKe TEOPETHUECKUX
HCCIIEIOBaHUN B OOJACTH TPHOOTEXHHWKU IIPEACTABISICTCS BO3MOXHBIM CHENATh CIEAYIONIHe
BBIBOJIBI.

1. TpuboTexHuKa - HayKa 0 TPEHUH, CMa3Ke M U3HAIINBAHMU MAIIUH B HACTOSIIEE BpeMs
HAaXOJMTCSA B Hayaje HOBOIO 3Tala Pa3BUTHUS. CIOXKHOCTh (DM3MKO-XHMHUUYECKHX IIPOLIECCOB,
MPOTEKAIOMNX HA MOBEPXHOCTU TPEHHS HE MOXKET ObITh ONMCAaHAa KIACCMYECKUMU METOJaMHU
COBpEMEHHOH Hayku. Pemnrenne 3Toif 3aga4y, M0 HamleMy MHEHHIO, BO3MOXKHO TOJIBKO C MO3HIUU
CHCTEMOJIOTUH TPUOOTEXHHWKH, CHHTE3UPYIOIIeH 3HAHMS Pa3iIMYHBIX M3BECTHBIX HayK Ha 0Oase
KHOEPHETHKH 1 HEPaBHOBECHOH TEPMOIUHAMHUKH.

2. Haubomee mepCreKTUBHBIMU MaTepUalaMi Ui W3TOTOBJIEHHS BKIJIAJBIIICH
MOUIMIHUKOB ~ CKOJBXKEHHs  SBIAIOTCA yrie- ¥ CTEKIOIUIACTUKM CO  CIEHHAlbHBIMU
HAIOJHUTENAMH, a TaKXKe YTJIEKOMIIO3UTHl Ha MUPOYTIIEPOIHON MaTpulle, 00JIaqaroIie Xopouen
AQHTTU(QPUKIIMOHHOCTBIO, MPOYHOCTBIO, H3HOCO-, TEPMO- M BHOPOCTOMKOCTBIO, CIHOCOOHOCTBIO
paboTtaTh B pe4HOI U MOPCKOH BOZE.

3. OcHoBubIM HamnpaBiaeHueM HUP mo naHHOW TeMe MOKHO OBITh 0000MICHNE OTBITHBIX
NaHHBIX 10  YIJIEKOMIIO3UTHBIM  TpHOOcHCTeMaM Ha  0a3e HOBOH  pa3paboTaHHOM
CHCTEMOJIOTHYECKOH  MOJENM  BCEX  HEPAaBHOBECHBIX  IIPOIECCOB,  IPOTEKAIONMX  Ha
B3aMMO/ICHCTBYIOIINX ITOBEPXHOCTSIX TPEHHUSI.

4. IlpakTH4yeckUM BBIXOJOM HaHHOW paOOThl MOJDKHBI OBITH HOBBIE WH)KEHEPHBIC
METOJUKU pacueTa W KOHCTPYHPOBAHUS Y31OB TPEHUs C MPHUMEHEHHEM KOMIIO3MIIMOHHBIX
MaTepHasoB.

5. OcHoBOI1 151 pa3pabOTKH U CO3/AaHUS PA3INYHBIX MOJIIHITHUKOB U3 YTIEKOMIIO3UTOB
MOXET CIIy)KHUTb TPEXCIOHHBIN THOPHIHBIIN MTOJIIUITHHK C yIPaBIsIeMBIMH CBOHCTBAMH.

6. JlanpHelmue ITOMCKOBBIE PA0OTHI IO CO3MAaHMIO d(Q(PEKTHBHBIX MOMIHITHHKOB XXI|
BeKa JOJDKHBI OBITH HAIPaBJICHBI HA MTOTYYCHUE YTIIEKOMIIO3UTOB O€3 MPUMEHEHHST CMOJIEL.
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POSSIBILITIES OF APPLICATION COAL OF COMPOSITE BEARING3F- SLIDING IN
PUMPS AND OTHER MACHINES OF AGRICULTURAL TECHNIQUE

Summary: The article deals with the analysis of designs amchnological methods and
generalization of experimental information determinthe direction of research on optimum
constructions. It has been stated that the shefiBding bearings made of carbonic composite are
very perspective when water is used as a lubriddm@.perspective materials for making the shells
of sliding bearings are also carbonic and glasstiglawith special fillings. The three-layered
hybrid bearing with the guided properties can se&wéhe basis for creation and development of
different bearings.
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