Ne 2 (78), 2015 BICHUK YEPHIT'IBCBKOI'O JEP2)KABHOI'O TEXHOJIOI'TYHOI'O YHIBEPCUTETY

VISNYK OF CHERNIHIV STATE TECHNOLOGICAL UNIVERSITY
VK 621.822

I'.L. XimiueBa, 1-p TexH. HayK

B.B. Kypuusk, acnipant
KuiBchkuii HalliOHAJIBHUHN YHIBEPCUTET TEXHOJOTIH Ta nu3aitny, M. Kui, Ykpaina

3BIVIBIHEHHSA PECYPCY OITIOPHO-YIIOPHUX HNIAIIUITHUKIB
HA OCHOBI KBAVIIMETPUYHOT O IIAXOAY

A.A. Xumu4eBa, 1-p TEXH. HaAyK

B.B. KypbLisik, acnupanT
KueBckuil HalmoHaNbHBIA YHUBEPCUTET TEXHOIOTUM U qu3aiiHa, . Kues, Ykpanna

YBEJIMYEHHUE PECYPCA OIIOPHO-YIHOPHBIX NOALINUITHUKOB
HA OCHOBE KBAJIUMETPUYECKOI'O IOAXOJA

Hanna Khimicheva, Doctor of Technical Sciences

Valentyna Kuryliak, PhD student
Kyiv National University of Technology and Design, Kyiv, Ukraine

THE INCREASE OF RESOURCES OF THRUST AND RADIAL BEARINGS
ON THE BASIS OF QUALIMETRICAL APPROACH

Tonoenoio npuyunolo nepeduachozo uxody iz 1ady niOWUNHUK08020 8Y31d € HEOOCMAMHbO pemenbHe 00C1Y208Y8aAHH S,
wWo, y c8010 uepzy, npu3eo0unb 00 CKOPOUeHHs PO3paxyHKoeozo pecypcy. Buacna npoghinakmuka ma konmpons 00cny2o8y-
6aHHSL ONOPHO-YNOPHUX NIOWUNHUKIE. SUMIDIOBAHHS MEMAEpamypu, NepioOudHull aHanis AKOCmi Macmuud, wymy, eiopayii
3HAYHO 3MEHULYE PUSUK BUHUKHEHHS NePeOACHUX NOWKOONCEHb NIOWUNHUKOSUX 8Y3T16. 3anponoHO8aHO HOBUL KOHMPOIbHO-
excniyamayitinuil Memoo 0/t OYIHIOBAHHSA SIKOCMI 00CIY208Y8aHH ONOPHO-YNOPHUX NIOWUNHUKIE 3 MmOl 30inbuienHs
CMPOKY iX eKCANyamayitinoco pecypcy 6 Meicax KeaniMempuyHozo nioxooy ma po3pooOieHo mexuiuHOo-KOHMPOIbHY Kapmy
0715 pikcysants pobouux napamempis NIOWUNHUKOBO20 8Y31d CYOHOBO20 BAIONPOBOOY.

Knrouogi cnosa: xonmponvho-excniyamayiiinuil Memoo, onopHo-ynopHi RIOWUNHUKY, PO3PAXYHKOBULL pecypc, CYO08ull
8A10NPOGIO.

Ia6HoU NPpUYUHOTL NPeEXCOe8PEMEHHO20 8bIX00A U3 CMPOS NOOUUNHUKOBO20 V31d AGTIAEMC HEOOCMAMOYHO MUWAMENbHOE
00CIydHCUBaHUE, YMO, 8 CE0I0 0YEPedb, NPUBOOUM K COKpauyeruio pacuemnozo pecypca. Ceoespemennas npo@uiakmuka u KoH-
MponL 00CTYHCUBAHUS ONOPHO-YNOPHBIX NOOWUNHUKOS: UIMEPEHUe MeMnepamypbl, nepuoOuteckull anaiu3s Kaiecmed mMacid,
wiyma, suOpayuu 3HAYUMeNIbHO YMEHbUAem PUCK 03HUKHOBEHUS NPEHCOEBPEMEHHBIX NOBPEHCOEH UL NOOUUNHUKOBBIX V306.
IIpeonooicen HOBbITE KOHMPONLHO-IKCHILYAMAYUOHHBLIL MEMOO O OYEHKU KAYeCmea 00CIYHCUSAHUS ONOPHO-YROPHBIX HOOWUN-
HUKOB C YENbl0 Y8eNUYeHUsi CPOKA UX IKCAYAMAYUOHHO20 Pecypca 6 npeoenax KeanuMempuiHo2o nooxooa u paspabomana
MEeXHUYECKAasi-KOHMPOIbHASL KApMa O/isl (PUKCUPOBAHUS PAOOYUX NAPAMEMPOE ROOULUNHUKOBO20 Y311d CYO08020 8ALONPOBOOA.

Knroueswie cnosa: konmponsHo-sKcniyamayuonHblii Memoo, ONOpHO-YNOPHbIe NOOWUNHUKY, PACYemHblll pecypc, cy00-
6011 8a10NPOBOO.

The main cause premature failure of the bearing unit is not thorough service, which in turn leads to a reduction in the
estimated resource. Timely prevention and control services supporting-thrust bearings: temperature, periodic analysis of oil
quality, noise, vibration reduces the risk of premature damage to bearings. A new control and operational method for
assessing the quality of services of basic and persistant bearings was offered to increase the term of their operating life
within qualimetric approach and a technically-control card for recording operating parameters of the bearing assembly of
ship shafting was developed.

Key words: Control and operating method, basic and persistant bearings, estimated resource, ship shafting.

IMocranoBka mpo6Jemu. OnopHO-yNOpHI NIAMMUIHUKY € HaMBaXKIUBIIMMH JETaIsIMU
OUTBIIOCTI MAIIMHOOYAIBHUX MamuH. Jo iX Hecydoi 37aTHOCTI 1 HaJAIHHOCTI BHUCYBAIOThCS
BHUCOKI BUMOT'H. 3 I1i€1 IPUUMHU BKe OaraTo poKiB Il MIAIIUIHUKY € PEAMETOM IHTEHCUBHUX
nociipkeHb. Ha cboro1HI OOPHO-YIOPHI MIIMIUAITHAKY € HEBI €EMHOIO YACTHHOIO CYTHOBOTO
BaJIOTIPOBOJY, OCKUIBKM BOHU MEPENAIOTh YIOp, KWW BUHUKAE M1 Yac poOOTH I'BUHTA HA KO-
proyc cynHa. IcHYIOTh MeXaH14H1 IPUYKHH, K1 IPU3BOJAATH 10 3aKJIMHIOBAHHSA Ta JedopMaltii
MIJMKAITHAKOBOTO BY3J1a, TAKUX SK: BUKPUILYBaHHS, KOPO3is, HAsIBHICTh CTOPOHHIX YaCTUHOK
TOILIO, aJIe TOJIOBHOIO IPUUMHOIO MIEPEUacCHOTO BUXOAY 13 Jaly MiALIUMIHUKOBOTO By3JIa € He-
JOCTaTHBO peTesibHE 00CIYrOoBYBaHHS, 1110, B CBOIO YEpry, MPU3BOJUTH 10 CKOPOUYEHHS pO3-
PaxyHKOBOTO poOodoro pecypcy. € ¢dakrtopu, sSKi BIUIMBAIOTh Ha €KCIUTyaTallliHy JOBrOBIY-
HICTh MIJIUIMITHUKOBOTO By3Ja CYJHOBOT'O BJIOIPOBOAY B MeXaX pO3paXxyHKOBOI'O pecypcy 1
B OCHOBHOMY 111 (DaKkTOpH € HacHiAKOM HekBamiikoBaHoro oOciayroByBaHHs [1]. 3a pe3ynb-
TaTaMU MPOBEJACHUX JOCIIKEHb OyJI0 BUSBIEHO, 1110 43 % BUNAAKIB — 1€ HEIOCTaTHE 3Ma-
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1ryBaHHs, a y 27 % BUMNaAKax — HEAKICHUA MOHTax [2]. BkazaHi npuYuHU NPU3BOAATH 10
PO3LEHTPOBKH, JedopMallii Ta IPOTUHY BAJIONIPOBOAY, a B JESKUX BUIIAKaxX 1 10 HEOOX1IHO-
CT1 MOBHOI 3aMIHU HIAIIMIHUKOBOTO By3Ja. [IpUuMHOIO TakuX HACHIJIKIB € HEJOTPUMAaHHS
peKoMeHAalliil BUPOOHMKIB Ta HEBpaXyBaHHS BUMOI YMHHHUX HOPMATUBHUX JIOKYMEHTIB HiJ
Yyac yCTAHOBJIEHHSI Ta 0OCIyrOBYBaHHS MiJIIUITHUKOBOIO By3Jsia. ToMy BUpILIEHHS MpoOieMu
IIPOJIOBXKEHHS CTPOKY €KCILIyaTalli OIOPHO-YIIOPHUX MIAMIUITHUKIB 32 PAXYHOK KOHTPOJIIO 1X
00cIyroByBaHHs ITiJ] Yac eKCIUTyaTallil € akTyaJIbHUM MUTaHHSAM Ha CbOTOJIHI.

AHaJIi3 OCTaHHIX AoC/igxkeHb i myOuaikamiii. 3aBISKH CydyaCHUM JOCHIIPKEHHSIM ICHYE
MO>KJIUBICTh PO3PAaXOBYBATU PECYPC MIAIMIMITHUKIB 3 BUCOKOIO TOYHICTIO Ta Y3TOJHKYBATH MK
co0010 JIOBrOBIYHICTh MIJMIMIHUKIB 1 MamnH. OfHaK TparuiseThbes, Mo (pakTUYHA JOBrOBIU-
HICTb MIJIIUITHUKIB € HWXKYE po3paxyHKoBoi. | HaciigkoM 1poro € 6arato npuyunH. Hanpuknarn,
HEMNPUITYCTUMO BUCOKE HABAaHTA)KEHHS1, HEJIOCTATHE 3MalllyBaHHs a00 HEBIIMOBITHUI MacTUIIb-
HUN MaTepiall, HEMPaBWIbHUI MOHT@X MIJIIUIIHUKA, HEJOCTaTHS e(peKTHBHA repMeTu3allis,
MOca/iKa MiIITUITHIKA 3 HAMIPHUM HATSATOM 1, BIATIOBIIHO, HEIOCTATHIN BHYTPIIIHIN 3a30p a00
HaJMIpHUI BHYTPIIHINA HaTsAr niamunHuka. KoxHa cuTyaiiss NopopKye cnetu@idHi MmomKo-
JOKCHHSI TIINIMITHUKA, KA HAXOJWTh BIIOOpaXEHHS B XapaKTepHIA KapTHUHI MOIIKO/HKCHHS.
Tomy 31€0UTHIIIOTO CTa€ MOKIMBUM T YacC JOCIIIPKEHHS TONIKOPKEHD MIIIUITHUKIB 3aBYac-
HO TOTEpeDKYBATH iX MiJl 4ac TEXHIYHOro oOcimyroByBaHHs. OrJis] OCTaHHIX JOCTIDKEHb BU-
SIBUB, 1110 ONOPHO-YIIOPHI MIIIUITHUKY MPAIIOI0Th B OCHOBHOMY B YMOBaX BHCOKHX BTpar Ha
TEPTS Ta HEMOXKJIMBOCTI 3a0€3MeueHHsT HaJeKHOTO MacTWIbHOTO KinHa [2]. M.S. XnomneHko,
JTOCIDKYIOYM JUHAMIKY pOOOTH MIIIIMITHUKIB, BUSBHB, 110 HAJICKHUI CEpBIC eKCIUTyaTaii
MIIIUITHUKOBOTO BY3Jla MOMEPEAUTh OUIBIIICTh €KCIUTyaTalldHUX IOIIKO/PKEHb. Takox 3a-
BJIaHHSIM OOCIYrOBYBaHHA NIAIIMOHUKOBUX BY3diB 3aiimamucs M.JI. I'enxin, O. ['nmasos,
C.IO. KoBanenko, B. Conoryd, M.B. ®omin Ta iami. Po6otu [3] i [4] po3rasgaroTe yMOBH, B
SKUX IPALOI0Th PI3HOTO TUITY MIIMIMITHUKYA. Y HHUX PO3IJITHYTI OCHOBHI IPUYMHHU, SIK1 IIPU3BO-
JSITh 10 3aKJIMHIOBAHHS Ta 3HOCY YHOPHHUX HUIIIMIHUKIB. Y po0oTi [5] aBTOp poOUTH aKUEHT
Ha JIeTAIbHOMY OIHCI JIii, 5IKi Tpeba 3aCTOCOBYBATH BIPOAOBK YChOTO pOOOYOTro pecypcy mil-
IIUITHUKOBOTO BYy3Jia. AJie€ TUTaHHS KOHTPOJIIO OOCITYrOBYBAaHHS €KCIUTyaTallii yIOpHHX TiI-
UIMITHUKIB HE PO3MIIAJAEThCs. 3 Ti€l MPUYMHY, 110 aBTOPH ONMUPAIUCh HA HAsBHI HOPMaTHBH
eKCITTyaTallli MiJIIMITHIKOBUX BY3JIIB, a TAKOXK Ha Te, 10 3a3Ha4€HI BUPOOHUKOM BKa31BKU Ha-
JISKHO BUKOHYIOThCS. Y po00Ti [6] aBTOp 3a3Hayae, 1110 y 3BUYaHUX YMOBaXx MpaBWJILHO BHO-
paHuii Ta MPaBUIIbHO €KCIUTyaTOBAaHUM MIIIIMITHUKOBUI By30J Mae 90 % m1aHcIB BiAIpalroBa-
TH CBIi pecypc MPOTArOM BCTAHOBJIEHOTO CTPOKY ekcruryatamii i 10 % manciB BuiiTH 13 namdy.
ABtop [7] Harosourye, 10 HaBITh HalKpalla MiJIIUITHAKOBA CTaJlb HE 3MOXE KOMIICHCYBaTH
HEJIOJNIKK 3MalllyBaHHS Ta 3HA4HOI Jedopmariii BagonpoBoy. OIIHIOBAaHHIM SIKOCTI TOTOBOT
MPOJAYKIli HA OCHOBI KBaJIMETpUYHOTO minxoay 3avmMammcs [.I. Asrampnos, B.B. Edimos,
T.JI. Caari Ta iHu1i. J{oCniIHUKY KOHTPOJIIO SKOCT1 ToBapiB [§; 9; 10] BceOIUHO pO3IIISIHYNIN Ta
BOK y IIUX Ta IHIIKX poOOTaX MPO OLIHIOBAHHS SIKOCTI TEXHIYHOT MPOJIYKILIi, IKa 3HAXOAUTHCS Y
JIOBTOCTPOKOBIN eKcruTyarailii, Hemae. Lle moB’si3aHo 3 TUM, 10 BUPOOHHUK HE MPHUIUIAE JI0C-
TaTHBbOI yBaru MpOJyKIlii, SIka 3HaXOUTbCS B MEPIOAl eKCIuTyaTalii. ToMy Take JOCIIKEHHS
OLIbIlIE 3aI[IKaBUTh BJIACHUKIB BEIMKHX TOPrOBUX CY/IB, /i€ B €KcILTyaTauii 3Haxoastbes 90 %
OTIOPHO-YITOPHHUX MAIUAITHAKOBUX BY3JiB [11].

BuainenHs He BUpilleHUX paHille YacTHH 3arajibHoi npoduaemu. IIpoeneni Hamu
aHAJIITUYHI TOCIIHKEHHSI TIOBOASTh, II0 HUHI Y IIPOIIEC HEBIANOBIAHOI €KCILTyaTalli OIIOPHO-
YIOPHUX MIJAUIMIHUKIB IX PO3pPaxXyHKOBHUH pecypc poOoTH 3MeHuIyeThes. lle € ocHOBHUM
YUHHUKOM JUIS IPOBEJEHHS MOJANIbIINX JOCIIKEHb Y HAIPSIMKY BUPILIEHHS MPOOIeMU Ha-
JaHHS AKICHOTO 00CITyrOBYBaHHS IMIIITUITHUKOBUM BY3J1aM CYIHOBOTO BaJIOIIPOBOIY.

I'onoBHOIO MeToO10 1i€l po0OTH € PO3pOOIIEHHS METO/1y OLIHIOBAHHS SKOCTI OOCIYTOBY-
BaHHS ONOPHO-YIMOPHUX MIALIMITHUKOBUX BY3J11B HA OCHOBI KBaJIIMETPUYHOTO MITXOMY.
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Buknag ocHoBHoro marepiaay. KoHTposib 006CcIyroByBaHHsI ONMOPHO-YHOPHUX IT1IIIMII-
HUKIB IIPOBOJUTHCS HAa OCHOB1 HOpMaTuBHUX JNokymeHTiB Ta [[OCT 520-2002 (JACTY 520-
2003). [TiAmuImHIKOBHIA BY30J1 CYIHOBOTO BajompoBoay po3paxoBanuii Ha 40 000 roauH po-
00TH, ajie BHACTIIOK MPOOJIeMH HESIKICHOTO 0OCIyrOBYBaHHSI 1€ MOKAa3HUK 3HUXKYETHCS Ha
20 % [4]. [Ans BupilieHHs Ipo0sieMU HESIKICHOTO 0OCIYrOoBYBaHHS Ta MPOJOBKEHHS TEPMIHY
pecypcy OMOPHO-YIMOPHUX MIIIIUIHUKIB Y MeXaX pO3paxyHKOBOro OyJo 3alpONOHOBAHO 0
HassBHUX METO/IIB OIIHIOBAHHS SIKOCTI TOTOBOI MPOAYKIIIl, TAKUX SIK: KOMIUIEKCHUH, OpraHo-
JNeNTUYHUH, TudepeHniioBannii, 00’ €KTUBHUMN, 10JaTH HOBUI METO/I, IKMM Ma€ Ha3BYy KOHT-
poJibHO-ekcuTyatauiiuui meton (KEM).

Metong KEM MokHA BiTHECTH 0 TPYNU METOAIB aOCOJIOTHOTO PIBHS OIIHIOBAHHS SIKOCT1
MPOAYKLII 32 Ti€l MPUYUHMU, 1O BIH IPYHTYEThCS HA pEalbHUX BUMIPIOBAHHSX, OTPUMAHUX Y
mporieci ekcruryatarii. Mera KEM nonsirae B o1iiHIOBaHHI PiBHS SIKOCTI MTPOYKIIIi HA OCHOBI KO-
HTPOJIbHO-EKCIUTYaTallIiHIX BUMIPIOBAHb, SIKI O€3M0CEPETHRO OTPUMYIOTBCS ITiJ] 4ac pOoOOTH J10-
BIOCTPOKOBOI TEXHIYHOT IpoayKuii. Takuii MeTos 1ae HalOUIbII BIPOTiAHI pe3yabTaTH MaiOyT-
HBOTO Jie(heKTy NPOJIYyKIlii, OCKUIbKM OTPUMaHI IiJ] 4ac KOHTPOJIIO IapaMeTpu poOOUYoro CTaHy
MO>KJIMBO NPOAHAII3YBaTH Ta 3aCTOCYBATH 3alI00LKHI 3aX0IH JUI YHUKHEHHS OLIKODKeHHs. [{o
IIPOYKIIII, sIKa Ma€ IOBTUH CTPOK eKCILTyaTallli, HaJleXaTh ONMOPHO-YHOPHI NIIIIUITHUKOBI BY3/I1
Yy CHUCTEMI CyTHOBOT'O BaJOIPOBOJY, SIKI HA ChOTOJHI HE BIANPALbOBYIOTH NlependadeHuii pooo-
yuii pecypc. | npuunHoro 1poro y 75 % Bumaakax € HeskicHe 0OCIyroByBaHHs By3ia. Meron
OIIIHIOBAHHS SIKOCTI mimmmHuKiB Ha ocHoB1 KEM HaBenenwmii Ha puc.

Merta oniHIOBaHHS PiBHS: 30UIBIICHHS PECYPCY OMIOPHO-YIIOPHUX
I ITUITHAKIB CYTHOBOTO BaJIOIIPOBOLY

IMoka3HuKH AKOCTI: TeMIlepaTypa, piBeHb MaCTHIIA, IKiCTh MAaCTHIILHOTO MaTepiay,
1ryMm, BiOpatisi, OOTHCHEHHS KPHIIIOK, 3a30p

Buoip metoay ouinoBanus piBHs sxocti — KEM

OuinroBaHHs PiBHA AKOCTI: 32 TapaMeTpoM 0a30BOT0O pecypCy

IepeBaru 3actocyBannsst KEM: Ge3nocepeHiii KOHTpOIIb TapaMeTpiB, aHai3 JTaHUX
IIPH 3MIHHUX PEKUMax pOOOTH BY3Ja, 301IbIICHHS 0a30BOI'0 PECYPCY 3a PaXYHOK KOHTPOJIIO
3a SIKICTIO 00CITYyTOBYBaHHS

Puc. Peanizayis KEM 0151 onopro-ynopruux niOoutuntuxie

Jlist peanizaliii Ha TPaKTUIll HOBOTO METOY OIIHIOBAHHS €KCIUTyaTOBAHOI MPOIYKIlIi Oy-
JIM CTBOpEH1 KOHTpoJsibHO-ekciutyaTauiiiii kaptu (KEK). Po3po6iienns Ta 3acTocyBaHHs Tako-
ro TUIly KapT JOMOMOKE BJIACHUKAM MIJIIUITHUKOBUX BY3J1iIB HAOYHO MPOCIIIKYBATH 3a SIKiC-
TIO 0OCIyroBYBaHHS, 1110, Y CBOIO 4YEpry, JOMOMOXKE 3a0IIaJUTH KOLITH Ha IepeayacHii
3aMiHl MiAMUITHUKOBUX BY3JiB. Tomy HasBHicTh KEK momomoske o6cmyroByrodoMy mepco-
HaJly aHali3yBaTH MPUYMHU BIIMOB Ta KOHTPOJIIOBAaTH HEOOX1/H1 eTanu nepesipok. [Ipuknan
KEK n7151 onopHo-ynopHOTO MiJMIMITHUKA HAaBEACHUN y TaoJl.
Tabmmis
Koumponvno-excniyamayitina kapma onopno-ynopHux niowunuuxie oykcupy «basanvmy
InTepBanm Tex- 3BiT npo npoBeaeHni Heoo6xigni 3axonu ans

KonTpoasni napamerpu

HIYHHX NepeBipoK

KOHTPOJIb

YCYHEHHS BiIXWJIEHb

Temmeparypa

Pa3 y 2 ronunn

3HaueHHs TeMIIepaTypu

Bupisnstu 1o 90 °C

PiBenr MacTtuia

Pa3 y 12 rogun

3HauYeHHS THCKY

3abe3neunTH piBeHb MacThIa

SIxicth MacTHiIa

Pa3 y 12 ronun

SIxicth MacTHiIa

3aMIHATA MacTWIbHUI Ma-

I'ycre / pinke Tepian
. . HassHicTb un Bi HICTb THUCHYTH T'BUHTH TH
HasBricts BiGpamii Pa3 y 12 romun asjBHIC ACYTHIC 3arucHy / nona
IyMy MAacCTHJIO

OOTHCHEHHS KPUIIIOK Baja

Pa3 y 3 micsmi

HasiBHICTB pO3THCHEHHS

3aTUCHYTH KPHUIIKH

3a30p Mix rpeOHEM I'BHHTA Ta
OMOPHOIO ITUIKOI0 Baja

OpuH pa3 Ha pik

3HaveHHs 3a30py

Hapatu HoMiHaJIbHE 3HA-
YCHHS 3330y
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Ha 6a3i Oykcupa «bazansT» 1500BOTO Ki1acy OyJiv IPOBEACH1 JOCITIKEHHS 11010 3aCTO-
cyBanHa KEM, ne npoTsaroMm ekcruiyaTallii OopHO-YHOPHUX MIJIIMITHUKOBUX BY3JIB OYJI0
BUSIBJICHO JIOIUIbHICTH HOTO BUKOPUCTAHHS.

Pecypc onmopHuX miAMIMITHUKIB BU3HAYAETHCS 32 POpMyIIoro 1:

b

L = ayay; ?r : (1)
1€ a; — Koe(ilieHT, sIKUi BpaxoBye 3a7aHy MMOBIpHICTh 0€3BIAMOBHOI poOOTH (CTYMIHb Ha-
JIMHOCT1) MIJIIUITHUKA; d23 — KOEQIIEHT, SIKHH BpaxoBYeE SIKICTh MaTepialy Ta YMOBHU €KC-
rryartamii miamumnanka; C, — 6a30Ba AMHAMIYHA BAHTAXKHICTH IIIIITUITHAKA 332 KATAJIOTOM; R —
PO3paxyHKOBE €KBIBaJCHTHE HABAHTA)KEHHS Ha MIJUIMITHUK; b — MOKA3HUK CTETEHs, AKUH 10-
PIBHIOE JUI pOJIMKOBUX NiamunHuKiB — 10/3. 3 piBHsHHSA (1) pecypc miamunHuKa, y ToguHax
po0OOTH, MO’KHA BU3SHAYUTH 32 GpopMyJoro (2):

_10°7  10°L @
1800 60n

7€ ® — KyToBa IIBUJAKICTbh Bajia (KUIbLSI MIALIMIIHUKA), paja/c; n — 4acToTa oOepTaHHS Baia
(KiTbIS MiAIIAITHAKA), XB .

[Ticnst 3acToCcyBaHHS €KCIUTyaTalliiHOr0 METOy A0 MIAIIUITIHUKOBUX BY3J1iB Oykcupa «ba-
3aJIbT» OYyJI0 BU3HAYEHO, IO WOTO 0a3oBmil po3paxyHkoBuil pecypc 3 40 000 roaun Biampa-
mroBaB 39 588 roauH, 0 cTaHOBUTH Ha 1435 roaun Oulbllie, HDK HONEpeAHINd pecypc poboTu
OTIOPHUX MIIMIUITHUKIB IIHOTO OyKCHpa.

Cepen HallOUIBII MOMIMPEHUX MPUUYUH BUXOMY 3 JIay ONOPHO-YIIOPHUX MiJIIMITHUKIB Oy-
JIM BU3HAUYEHI TaKl: HEIOCTATHICTh MO/Aa4ul MacTHIA M1 Yac 3aIMycKy MiAMIUITHIKOBOTO BY3JIa,
HU3bKA SIKICTh MAaCTUJIBHOTO MaTepialy, HeNPaBUIbHICTh KOHCTPYKIIT NIAMIUITIHUKOBOTO BY3-
Ja, MIBUILEHHS KPOMKOBUX HABaHTAXX€Hb, HEJOCTATHS KOPCTKICTh Bajla Ta MIJIIUITHUKA,
OKHCJICHHS y Ipolieci eKcIuTyaTalii, He3aJ10BUIbHA (UIbTpAllisl MacTUa BiJ MEXaHIYHHUX JIO-
MILIOK 1 TBEPAUX MPOJYKTIB OKUCICHHS. YCYHEHHS IIUX NPUYUH 3a0e3reuye HOPMaJIbHY pPo-
00Ty miAmMNHUKIB. BuacHa npoduiakTika Ta KOHTPOJIb 00CIYyrOBYBaHHS OIOPHO-YHOPHUX
MIJMKIHYKIB (BUMIPIOBAHHS TEMIIEPATypH, NEPIOAUYHUIN aHaII3 SIKOCTI MacTHIIa, IIymMy, BiO-
pailii) 3Ha4yHO 3MEHIIY€ PU3UK BUHUKHEHHS NepeJYacCHUX MOIIKOHKEHb MIIIIUITHUKOBUX BY-
3J1iB Ta AONOMArae 3a0llaJuTH BUTPATH Ha iX PEMOHT Ta MOTOYHE 0OCIyrOBYBaHHS.

BucHoBkM i npono3uuii. 3arpornoHOBaHO BUKOPUCTAHHS KOHTPOJIbHO-EKCILTyaTallliiHOro
METO/ly B Me&XaX KBaJIMETPUYHOTO MIIXOAY JJIs OI[IHIOBAHHS PIBHS SKOCTI OOCIYyrOBYBaHHS
MIJMKUITHAKOBUX BY3JIIB HA TOProBEIbHUX cyAaX. Takox po3poOsieHa cneriajbHa KOHTPOJIb-
HO-€KCIUTyaTaliiiHa KapTa Uis ONOPHO-YINOPHHUX MIIUIMIHUKIB CYyJHOBOTO BaJIONPOBOAY Ta
oOrpyHTOBaHa JIOLUIBHICTS ii 3acTocyBaHHs Ha npakTull. 3actocyBanHs KEK naouHo nemon-
CTpY€ BECh JKUTTEBUN LMKJI €KCIUTyaTOBaHOI TEXHIYHOI MPOAYKLIi 3 peaabHO (PIKCOBAHUMHU
po6ounmu napameTrpamu. 3actocyBanHss KEM it oniHIOBaHHS SIKOCT1 IHITUX THITIB MAalllk-
HOOYAIBHOT IPOYKIIIT Y Mepioji eKcITyaTalii noTpedyBaTUMe MPOIOBKEHHSI HAYKOBUX J0C-
JIKEHb Yy IbOMY HaIPSIMKY.
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ENERGY CRITERIA IN MECHANICAL ENGINEERING TECHNOLOGY

Paccmompensl snepeemuyeckue Kpumepuu, KOmopwle NPUMEHSAIOMCA 8 MeXHoro2uu mawunocmpoenus. Ilpeonocen
HOBULIL DHepeemudecKull Kpumepuil: oelicmeue mexuono2uieckou cucmemvl. Ha ocnose snepeemuueckux xpumepues yoenw-
Has paboma pezanus, Oelicmsue MeEXHOIOSUYECKOU CUCmeMbl U MmpyooemMKocmy 00pabomKu 8binoaHeH 6bl00p sapuanma
0bpabomku euympenHell yuruHopuyeckou nogepxnocmu. Ilpumenenue sHepeemuuecKux Kpumepues HaApsioy ¢ MexHUKo-
DKOHOMUYECKUMU NOBbILUAEM Ihpexmugnocms 8b100pa 8apUAHMO8 MeXHOL02ULECKO20 NPpoYeccd.

Knrouesvie cnosa: xpumepuii, yoenvnas paboma pezanusi, oelicmsue, mexHoi02u4eckas cucmemd.

Posensinymo enepeemuyuni Kpumepii, sIKI 6UKOPUCTNOBYIOMbCA 8 MEXHONO2TT MawuHo0y0y8anHs. 3anpononoeano Hoguil
enepeemudnull Kpumepii: Ois mexnono2iunoi cucmemu. Ha ocnosi enepeemuunux Kpumepiig numoma poboma pizanus, Oisi
mMexHon02iunol cucmemu i mpyoomicmkicnmes 00pobnenHs UKOHAHO 6ubIp gapianma oopodIeH s 6HYMPIUHbLOL YUTTHOPUUHOL
nogepxmi. 3acmocysanns enepeemuyHux Kpumepiis nopso 3 mexuiko-eKOHOMIYHUMU NiOsuuye epekmuenicmo 8ubOpy sapia-
HMIB MEXHOI02TUHO20 NPOYECY.

Knrouogi cnosa: kpumepiii, numoma poboma pizanns, 0is, MexHON02IYHA cUCEMA.

The energy criteria used in mechanical engineering are considered. New energy criterion: action of technological
system is offered. On the basis of energy criteria specific work of cutting, action of technological system and complexity of
processing the selection of options for processing of the inner cylindrical surface is carried out. Applying of energy criteria
in addition to technical-economic criteria increases the efficiency of option selection for processing.

Key words: criterion, specific work of cutting, action, technological system.

IlocranoBka nmpo0OaeMsbl. Pa3BuTue COBPEMEHHOIO MAIIMHOCTPOEHUS IMPOUCXOIUT ITy-
TEM BHEJIPEHMs] B MPOU3BOJICTBO HAYKOEMKHUX TEXHOJIOIHH, COBPEMEHHOro 000pYyAOBaHMS,
PEXYIEro MHCTPYMEHTAa M TEXHOJOTHYECKOro obecreueHusi. BbIOOp HOBBIX TEXHOJOTHIA
OCYIICCTBJIACTCA IO TPAAUIIMOHHBIM TCXHHUKO-3KOHOMHUYECCKHUM KPUTCPHUAM, KaK IIPaBHIIO, I1O
TPYAOEMKOCTH 00pabOTKH U ce0ecTOMMOCTH u3aenus. Takol Moaxoa He BCerjaa J1aeT 00bek-
TUBHOE CyXJeHue 00 3(p()EeKTUBHOCTH BHEIPEHUS TOW WJIM UHOW TEXHOJOTHH. TeXHUKO-
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