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The elements of maintainability and technological reliability of flax harvesters

The investigation is aimed at enhancing the efficiency of using flax harvesters which was assessed by
means of the production capacity of machine units as components of these harvesters.

The use of flax harvesters under real conditions of harvesting fiber flax is investigated. The author studies
the duration of maintance in shifts and in the basic time of the shift, as well as the distribution of the operating time
with respect to the technological failure and the duration of removing failures of flax harvesters. The author also
determines the qualitative and quantitative relations between the quoted indices and suggests the model equations
of regression which describe the revealed quantitative changes in these indices. The author determines the laws of
distribution of the operating time before failures and the terms for removing them/ The paper specifies the number
of technological failures of the harvester per hour of the shift of its operation. The paper analyzes the correlation
between the production capacity and the coefficient of using the shift working hours of the flax harvester unit and
the number of technological failures of the harvester per hour of the shift time.

On the basis of the specified coefficient of the correlation and the correlation ratios with the use of the
Student t-criterion the author determines the non-linearity of the correlation between the harvester unit
production capacity per hour of the shift time and the terms for removing technological failures. Within the shift
time and the part of this term in the structure of the shift time which are described with the equations of dipping
hyperbolas. The changes in the investigated production capacity depend on the partial coefficient which takes
into account the idle time of the harvesting unit due to the process of removing technological failures. The above
changes also depend on the reliability coefficient of the technological process and can be described with the
equations of the corresponding gradually ascending hyperbolas.

The author reveals the curve linear correlation links between the production capacity of the harvester
unit per hour of the shift time and the term of the shiftly technical maintenance of the flax of the flax harvester,
the part of this term in the structure of the shift time, partial coefficients of using the time for the shiftly technical
maintenance with respect to the duration of the shift and the level of providing shiftly technical maintenance.
The corresponding correlation and regression models are determined as well.
fiber flax, harvesting, combine, use, production capacity, maintainability, technological reliability, failure,
operating time
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Po3poOKka  TEXHOJOTIYHOIO  MPOIECY BaKyyMHOI'O
a30TyBaHHS TOPIIHIB JBUTYHIB B IMYJIbCYIOUOMY IYUKY
J1a3MHu

B crarTi BH3HA4Y€HO OCHOBHI NPHUYMHH, IO TNEPEIIKOKAIOTh BHUPIMICHHIO 3a/adi YIOCKOHAJCHHS
ABTOTPAKTOPHUX JBHUTYHIB BHYTPIITHHOTO 3TOpaHHA Ha 0a3i 3aCTOCYBaHHS 3MIITHIOBAIFHUX 10HHOA30TOBAaHMX
mapiB, 30KpeMa HEIOCTAaTHhO BHCOKOI IIBHAKOCTI HACHYCHHS [OBCPXHEBUX MLIAPiB MeTamy a3oroM (depe3
HH3BKHI pOOOYMIT THCK Ta3y) Ta MOJKIMBOCTI HEPEXOAY TIIOYOr0 PO3PsAYy y AYTOBHH, IO MOXKE IPU3BECTH 10
OTIJIABJICHHS MOBEPXHI JeTall, Ky 00po0isiioTs. Po3pobieHo eeKTHBHY TEXHOJIOTiI0 BaKyyMHOTO a30TyBaHHS
B MYJIbCYIOUOMY IyuKy Iu1a3Mu. [Ipu 11boMy 3aCTOCOBAHO CIOCiO e(hEeKTHBHOTO OYMIIEHHS MMOBEPXHI MOPIIHIB
HIJSIXOM KaTOJAHOTO — PO3MMJIIOBAHHS B CEPENIOBHUINI aproH — BOJEHb LIO CIpHsie (OPMYBaHHIO PIBHOMIPHOT
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00poOKH. 3acTOCyBaHHS NEPIOJMYHOTO YepelyBaHHS IMKJIIB HACHYEHHS Ta PO3CIIOBAHHS A30TOBAHOTO ILApy
JI03BOJIMJIO HE TIJIBKM MPUCKOPHUTH TIpoliec An(y3iHHOTO HACHUEHHS, a i KOHTPOJIIOBATH HOTO.
aBTOTPAKTOPHI IBUI'YHH, F0JIOBKHU NMOPIIHS, BAKYYMHE 230TYBaHHS B NYJIbCYIOUOMY MYYKY IJIa3MH
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Pa3paboTKka TeXHOJIOTHY€eCKOro Mpoecca BAKYYMHOI0 a30THPOBAHUS MOPIIHeii

}IBI/IFaTeJIeﬁ B MYJIBCHPYIOIIEM ITYIKE IJIa3Mbl

B craree omnpeneneHbl OCHOBHBIE TPHYHMHBL, KOTOPBIE MPEMATCTBYIOT —PEIICHHIO  3aJaqu
YCOBEPILCHCTBOBAHUS ~ aBTOTPAKTOPHBIX JBUTraTeNedl BHYTPEHHErO CropaHus Ha 0Oa3ze NPUMEHEHUs
YKPEIUIIOIMX HOHHOA30THPOBAHBIX CJIOEB, B YAaCTHOCTH HEJOCTAaTOYHO BBICOKOW CKOPOCTH HACBHIICHUS
MOBEPXHOCTHBIX CIIOEB METaaia a30ToM (depe3 HH3Koe pabodee JaBICHHE ra3a) M BO3MOXXHOCTH Tepexona
TIEIOUIETO pa3psia B JYTOBOM, YTO MOXKET MPUBECTH K OIUIABIMBAHUIO TOBEPXHOCTH JETalli, KOTOPYIO
oOpabarbiBatoT. Paspaborana 3¢(exTnBHas TEXHOJOIUS BaKyyMHOTO a30THPOBAaHHS B ITyJIbCHPYIOLIEM ITy4Ke
wiazmel. [Ipy sToM mpumeHeH crnocod 3()(EeKTHBHONW OYMCTKM MOBEPXHOCTH MHOPLIHEH IyTeM KaTOIHOTO
pacmbUIeHUsT B CpeA€  aproH — BOAOPOA, 4YTO CIOCOOCTBYeT ()OPMHUPOBAHHMIO PABHOMEPHOH 0OpaOOTKH.
[IprmMeHeHne NEpPHOAMYECKOTO YepeJOBaHMS NWKIOB HACHIMICHUS M PACCEMBAHUS a30THPOBAHHOTO CIIOS
MIO3BOJIMJIO HE TOJIBKO YCKOPHTH Iporecc 1] dy3nOHHOT0 HACHIIIEHNUS, HO M KOHTPOJINPOBATH €T0.
ABTOTPAKTOPHBbIE [BUIaTeJIH, FOJIOBKH NOPIIHS, BAKYYMHOE a30THPOBAaHHE B MYJbLCHPYIOLIEM MNy4YKe
TJIa3MbI

IMocranoBka mnpoOaemMu. 3pOoCTaHHS eKCIUTyaTallifHUX MapaMeTpiB CyYacHHX
ABTOTPAKTOPHUX JIBUTYHIB BHUKIIMKAE HEOOXIAHICTh 3aCTOCYBaHHS B SIKOCTI MarepiajiB Iuis
BUTOTOBJICHHS TMOPILIHIB allfOMIHIEBUX CIUIaBiB, OCHOBHHUM HEJOJIKOM SIKMX € HHU3bKa
TETUIOCTIHKICTB, 0 00MEXYE iX piBeHb (PopcyBaHHS

[lepciekTHBHUM CIIOCOOOM Ul TIJBHUILCHHS XapaKTEPUCTUK MOPIIHS € METOH
jorHOro MIa3MoBoro asorysanus (IA). Moro cyTHIiCTb MOIATAE Yy TOMY, 1O Y PO3PIIKEHOMY
ra3oBOMY CEPEIOBHII, SIKE MICTUTh a30T, MK KaToaoM (IeTayuiro) Ta aHoJoM (CTiHKaMu
BaKyyMHOI KamepH) 30YKYeTbCs Tiirouuii po3psia. [Ipu 1mboMy, MO3MTHBHI 10HH ra3zy 3
BHCOKOIO €HEepriero OoMOapIyrouM TOBEpXHIO KaToy, HarpiBaloTh ii J0 TeMIepaTrypu
HAaCHYCHHA Ta AU(YHIYIOTH B II0 TIOBEPXHIO, (POPMYIOUN TBEPIUI PO3YHH a30Ty B METali, a
MPU JOCATHEHHI MEX1 PO3UMHHOCTI — HITPpUAHI (a3u.

AHani3 ocTraHHIX JocHigxeHb i myOjikauiii. AHami3 OCTaHHIX JOCITIHKEHb 1
nyOmikamii 1mojao 3actocyBaHHs MeTtoAy [A CBIqUUTH MpoO Te, IO MOCTIHHO BiAOYBaETHCS
MOUTYK HUISX1B HOTO yIOCKOHAICHHS.

Agstopu po6iT [1, 2, 3, 4] npornoHyOTh BeCTH mporiec Audy3iHHOr0 HaCHYEHHS a30TOM
y TUTa3Mi MyJIbCYIOYOTO CTPyMY, IO 3a0e3Meuye HeAONMYIICHHS TIePeX0/1y TIII0UOro PO3psLy
y JAyroBuii (4epe3 Mally TPHBAIICTh IMIYJIbCIB BEIMKOT HANpPyrd) 3 OAHOYACHUM
30UTBIICHHSM HIBHIKOCTI MIPOIIECY .

VYV pobori [5] moka3aHo 3acToCyBaHHS KOMOIHOBAaHOTO IIyJIbCYIOUOTO PEXKUMY
HAaCHYECHHS a30TOM Ta BYIJICLIEM INPH LUKIIYHOMY HAarpiBaHHI Ta OXOJO/DKEHHI CaJKH, IO
NpU3BOJAUTE 10 e(deKkTy mpuckopeHHs AudysiiiHux mporeciB. Po3pobieHo MareMaTHuHy
MOJIENTb Ta METOJUKY Ul TEOPETUYHOTO ONKCY KiHETHKH Tpolecy aAnu(y3iiHOro HaCHYCHHS
METaliB B PEXKUMI XIMIKO-€pMOIMKIIYHOI OOpOOKM 32 OLIHKOI EHEPreTHYHUX
XapakTepucTHK (eHeprii akTuBAIll Ta akTHBaliiHOrO 00’eMy) mporecy. [Tokazano [6], mio
3aCTOCYBaHHS TEPMIUYHMUX IMKJIIB TIPW a30TyBaHHI, HANPUKIAJ, THUTaHy OOyMOBIIIOE
MiBUIICHHS HOTO MIITHOCTI TIPU 33I0BUTbHIN MJIACTHYHOCTI.

ABtopu [7] BkaszyroTh Ha IepeBard Ta30TEPMOLUKIIYHOTO METOIY PEryJIOBaHHS
npolecy a30TyBaHHS. TexHoJoris OOpoOKM MpU IbOMY IMOJIATa€ Yy MEPIOAUYHOMY
YyepeayBaHHI IIUKJIIB HACHUCHHS MPU NMPOTOYHOMY a30TYBaHHI Ta PO3CIFOBAHHS a30TOBAHOTO
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mapy TMpd MaKCUMajJbHO MOXKJIMBOMY 3HW)KEHHI HAaCcH4YyK4oi 3/aTHOCTI aTtMocdepwu.
HonatkoBa iHTeHcUIKallis Tpolecy BiIOYBAaeThCS 3a paxyHOK HOro JBOCTAAIMHOCTI —
HACHYEHHS Ta PO3CIIOBAaHHS Ta3y MMPOXOIUTH IPH Pi3HUX TEMIIepaTypax.

TakuM 4YMHOM, OCHOBHOIO NPUYHMHOIO, $IKa TIEPEIIKO/KAE BUPILICHHIO 33134
JIOKOPIHHOTO YJOCKOHAJICHHsSI aBTOTPAKTOPHHUX ABWUTYHIB BHYTPIIIHBOTO 3rOpaHHs Ha 0a3i
3aCTOCYBAaHHSI 3MIIHIOBAIBHUX 10HHOA30TOBAaHMX IapiB € Te, M0, HE 3BaXKalOUd Ha
HAaKOIMYEHUW JIOCBIZ, 3arajbHy TIO3UTHBHY OIIIHKY Ta JAOLUUIBHICTh 3aCTOCYBaHHS Yy
BUPOOHHUIITBI Ta PEMOHTHIH MPAKTHULII, TEXHOJIOTi BAKyyMHOI'O a30TyBaHHS B IIyJIbCYIOUOMY
IyYKy IUIa3MH Ma€ psA HEBHPIIIEHUX MPOOJIEeM, HEAOCTATHS BUBUCHICThH SIKMX YCKIJIQIHIOE
PO3pOOKY HayKOBO-OOIPYHTOBAHMX MPHUHIHUIIIB 11 peaizaiii [8, 9,10].

IMocTtanoBka 3aBaanHs. OxHak, HEOOXITHO 3a3HAYMTH, IO ICHYIOUl HA JaHUH dac
HiIXO/M IIOJI0 3aCTOCYBAaHHS METO/Y 10OHHOIUIa3MOBOTO a30TyBaHHS BUKOPHCTOBYIOTh JIMIIIE
OKpeMi TOTEeHIIWHI MOXIJIMBOCTI Horo iHTeHcudikamii Ta migBumeHHs edekrtuBHOCTi. Ha
CHOTOJIHIIIHIN JIeHb 3aJUIIAI0ThCS HEBUPIMICHUMHU MUTAHHS 1100 'BY3bKHX MICIL" METOY,
30KpeMa HeIOCTaTHhO BHCOKOI MIBHIKOCTI HACHMYCHHS INOBEPXHEBHX IIAPIB METANy a30TOM
(uepe3 HU3bKHUIT pOOOUMIA TUCK ra3y) Ta MOXKJIMBOCTI MEPEXOY TIIFOYOr0 PO3PsAy y IyrOBHI,
10 MOKE MPU3BECTH 10 OIUIABIICHHS MOBEPXHI JeTaji, sIKy o0poOiisitoTh. Tomy po3pobOka
e(eKTUBHOI TEXHOJOT1] 10HHOIUIA3MOBOI'O a30TyBaHHS AIIOMIHIEBUX CIUIaBIB 3 YCYHEHHSIM
3a3HAYCHUX HEJIOJIIKIB € aKTyaIbHOIO 33/1a4€CHO.

Buxiiag ocHoBHOro marepiany. [A NopIiHiB 13 alOMIHIEBOTO CIUJIaBY MPOBOIWIN B
ycranoBmi BIITA-1, mo po3pobimena nHa 06a3i IHctuTyty mnpobmem wminnocti im. I'.C.
[Mucapenka HAH VYkpaiuu (puc.l).

YcranoBka BIITA-1 Bkirouae: BakyyMHY KaMepy; CUCTEMY BiKadyBaHHs aTMOchepu
Ta Ta3iB (BakyyMyBaHHsS); cHCTeMa 3a0e3IEYeHHs Tra3oM; CHCTeMa BUMIPIOBaHHS Ta
peryJIlOBaHHS ~ TEMIepaTypH; CHCTEMa EJIEKTPOXXKUBIICHHS, CHUCTEMa aBTOMATHUYHOTO
YIPaBIiHHSA TEXHOJIOTIYHUM ITPOIIECOM.

B mporreci A 3MiHHUI cTpyM depe3 MOHIKYIOUN TpaHCPOPMATOp TOCTYIAE HA BXiJ
EJIEKTPOHHOTO OJIOKY YIpaBIIiHHS, Aaji — Ha IBa KOMYTYIO4i THpUCTOPH. bIok yrpasiiHHS 3a
JIOTTIOMOTOI0 3MIHHOT'O OTIOpPY JI03BOJISIE 3MIHIOBATH TPUBAIICTh IMITYJIBCIB [TO/1a41 HATIPYTH HA
TUpUCcTOpH. KOMyTyIO4i THUPUCTOPH PEryJIOITh AMIUIITYJy CTPYMy Ta TPUBAIICTh HOTO
NPOXO/DKEHHS TI0 TEPBUHHIA OOMOTII MiABHILYOUOro TpaHcopmaropa. I3 BTOpuMHHOI
oOMoTku TpaHchopmatopa  migBumiena go 1000..1200 B wnHanpyra mnogaetbcs Ha
BUTIPSIMIISTFOYHNA JT10JJHUI MiCTOK, Ha BUXO/II 3 SIKOTO OTPUMYETHLCSI OJTHOIIOJIIPHA ITYJIbCYyHoUa
Harpyra, sika, y CBOIO 4YEpry, IOJAEThCS Ha KaToOA-AETalb Ta AaHOJ-CTIHKH BaKyyMHOI
YCTaHOBKH.

Pucynok 1 — Ycranoska BITTA-1
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Texnonoriunuii miporiec [A Bkirouae B cebe MiATOTOBYI oreparlli, Oe3rmocepeaHbo
npoBeseHHs [A Ta 3aBepIuanbHi oneparii.

[TinrotoBui omepariii BKIIOYAIOTh: OYUIICHHS KaMepu Ta 00JIalHAaHHS 3a JOIIOMOTOI0
aBilalliifHOTO racy, OYMILEHHs JeTajeil BiJ ipXi, OKAJIMH TOIIO; 00E3KUPIOBAHHS MOBEPXHI
JeTajaei 3a JIOMOMOTOI0 aBiallifHOTO racy ad0 yauTCHIpUTY; MOHTAX JeTajied y BaKyyMHY
KaMepy 3a JI0TIOMOT'Ol0 CMeliaIbHOro 00Ja HaHHS.

Jns BupasieHHs OKCHJIHOI TUTIBKM 3 TIOBEPXHI MOPIIHIB 3aCTOCOBYBAJIM KaTOIHE
posmuitoBanHs. CripoOu npoBect [A 6e3 monepeHbOro OUUILEHHS MOBEPXHI MPU3BOIMIN
JI0 TOTO, 1[0 BOHA Majla He YOPHUU KOJIp, TUIIOBHA IS a30TOBAHOTO QFOMIHIIO, a IIBUJIIIES
cipuif 3 TBMSHUMHU TUIIMaMHU JliaMeTpOM JIeKiIbKa MiliMeTpiB. MikpoaHali3 IIUX MOKPUTTIB
MI0Ka3aB, 110 BOHM 30aravyeHi MarHieM, MiCTSATh 3HAYHY KUIBKICTh (pocdopy 1 Kajiro, a TaKox
NesIKY KUIBKICTh HATPito 1 Cipku. byB 3po0yieHnii BUCHOBOK, 1110 MMOKPUTTS MOKE YTBOPUTHUCS
B pe3yJIbTaTi B3a€MOJIII 13 MaCTHIHHO-OXOJIO/KYIOUOIO PiITUHOIO, [0 BUKOPHCTOBYETHCS TIPU
MexaHiuHii 00poOIIi neranei (puc. 2a).

el
iy

a - IOBEPXHS B 30HI TBMSHOI IUISIMH; O - TIOBEpXHSA 3pa3Ka Iicisl TOTePeTHbOI OYHCTKH,
B - TIOBEPXHA 3pa3ka micis [A

Pucynoxk 2 — Metasnorpadidsi g0CIipKEHHs! TOBEPXHI 3pa3KiB

Bynb-sxuit OKCHIHUN MIap HA MOBEPXHI ATIOMIHIEBOTO CIUIABY i€ K AUQY31HHUNA
Oap'ep, MepeIKOKAOYUNA TPOHUKHEHHIO a30Ty, 1 3aBa)ka€ YTBOPEHHIO a30TOBAHOIO MIapy.
Takum uywHOM, momepeaHss 0OpoOKa HEOoOXiJHAa id BUIAJICHHS 3a0pyIHEHb, BHECEHUX
3MalllyBaJTbHOIO OXOJOJDKYIOUOI0 PiIMHOI0. byna mpoBeneHa cepisi eKCIEPUMEHTIB 3 METOIO
BU3HAYCHHS il ONMTUMAaJIbHOTO pexuMy. BapiroBanm gac oOpoOKu, 3MICT pPeakIiiHOro rasy i
TPUBAJICTh IMITYJIbCY, TOYMHAIOYH 3 TPUBAIOCTI KaTogHOro posnumoBanHs 20 xB., Tuck 40
[Ta, BUKOPHCTOBYBaHHS 3MIIIAHOTO aprOH-BOJHS B cmiBBigHOMmEHI 4 :1, Ttemmneparypu 420
°C, manpyru 500 B 3 nepionamu nogaudi i BigkiarodeHHs imiysbey 40 1 100 Mkc BiImoBigHO.
EdexT BrmmuBy 00poOKM MEPEBipsUIH, BUBYAIOUN CTPYKTYPY METOJIOM PaCTPOBOi €JIEKTPOHHOT
Mikpockomii. AHaii3 MikpodoTorpadiii moBepxHi MOPIIHIB MICJIS KaTOJHOTO PO3MUIIOBAHHS
npotsiroM 20 XB. B cyMinii, o Mictuth 1o 50 % ckiaoBUX peakIiitHoro rasy, mokasas, 110
puXJie TIOKPUTTS HE BUIAISETHCA 332 PAXyHOK JIMINE MiABUINECHHS KOHIEHTpAIlii CKIaJ0BOI.
30UIbIICHHS TPUBAJIOCTI 00poOKHM 10 1 TOA. TakoXX HE MPHUBEIO JI0 TOBHOTO BUIAICHHS
PUXJIMX TOKPHUTTIB, IPOTE MOKHA OyJIO CrIOCTEpiraTH MepIly MOsiBY B HUX HECYLLIbHOCTEH,
neski 3 skux manm jgiametp g0 10 MxM. 3amicTh 30UIbIIEHHS TPUBAJIOCTI 0OpOOKH OyII0
BUpILIEHO 30UTbIINTH yac Aii immynbcy Hanpyru 10100 mke. [Topiiens 3 puxiauM HOKPUTTAM
OyB 00poOsieHni n0aaTKOBO mpotsroM 1 rox mpu TpuBamocti mii immyiascy 100 mxc. B
pe3yJIbTaTi pUxJie MOKPUTTS TOBHICTIO 3HUKIIO (pHc. 20).

TexHOMOTIYHUN TPOIeC MOYKHA TMPEACTABUTH Y BUIJISAL JIOTIYHOTO JIAHITIOTA, IO
BKJIIOUa€ B ce0€ OCHOBHI €TarH:

[TonepeHKO MIATOTOBIICHI JI€TaJl 3aBAaHTAXYBAIM Y BaKyyMHY Kamepy Ta MOYMHAIHA
MpoIeC BaKyyMyBaHHsI KaMepH JI0 TOCSTHEHHs y kamepi Tucky 1...3 Ila.
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Jani momaBayim y Kamepy Ta3oBy CyMiml 3 OaJOHIB 4epe3 PEeAyKTOpH Ta KIIalaH
rosikoBoro tumy "I'A3-BIJIBIIE- BKJI" no tucky 10...20 Ia.

Ha xomm'roTepi cucTteMrd aBTOMATHYHOTO YMPABIIHHS TEXHOJIOTTYHHM IPOIIECOM
3aJaBaldi MaKCHMajbHy poOOYy HAmpyry, IO IMOJAETbCS Ha EJNEKTPOJM YCTAHOBKH,
IIBUAKICTH 3pOCTaHHS POOOYOi HANIPYTH Ta BCTAHOBIIOBAIH TEMIICPATYPHHUH PEXHUM IPOLIECY
IIISIXOM BCTQHOBJICHHS BEPXHBOT'O Ta HYKHBOT'O IIOPOT'iB TEMIEpaTypH.

VYV pasi 3'IBiIeHHS MIKpOAYT CHCTeMa TOJa€ CUTHAJI HAa THPUCTOPHUH PEryJIATop
Hanpyrd. Ilpu npomy Hampyra Ha jAeTali TMOHMKYEThCS HA BEIMYMHY, BH3HAYCHY LM
PEryJIATOPOM.

I[lo pmocsrHeHHi 3agaHOi  TeMIepaTypd MpOIECy a30TyBaHHS  BiJOyBaeTbCs
aBTOMATHYHE 3HIDKCHHS BHUXIJHOI HANpyTH Ta JEeTalb OXOJOPKYEThCS [0 BEIWYMHHU
HIDKHBOTO TOpOry Temmeparypu. I1oTiM BuXigHa Hampyra aBTOMAaTHYHO MiJBUIILYETHCS 0
JOCATHEHHS BEPXHBOTO TOPOTY TemIeparypu Jetaini. TakuM YWHOM BiOYBa€ThCS
aBTOMAaTUYHE PETyJIIOBAaHHSA IPOIECYy a30TyBaHHS. BEIMYMHHU CIIPALIOBAHHS PpETYISTOpa
Harpyru (BEpXHBOTO Ta HIDKHBOTO IMOPOTIB TEMIIEPATypH) MOXYTh 3aJaBaTHCS Y MekKax
1...540°C, 1o 103BoJIsI€ 1101aBAaTH Ha AETallb MyJbCYIOUY HANpyry Ta OTPUMYBATH ITyJIbCYOUl
TEPMOIIMKIIU, III0 3HAYHO ITiIBUIIY€E MIBUIKICTh IU(y31HHOr0 HACHYCHHS €Tl a30TOM.

Bennunny pobouoro THCKy y KaMmepi B IpOLEC a30TyBaHHS MiATPUMYBAIH y MeXax
20...200 ITa B 3a1€KHOCTI BiJI TUTOIII, Macu Ta KOHQIryparii gerami, mo oopooiseTses. Yac
a30TYBaHHS 3aJIKUTH BiJ] MaTepiaily AeTalli, Macu CaJIKi, HEOOXiTHOT TOBUIMHU IU(DY31HHOTO
nrapy ta ctanoButh Bix 0,5 1o 24 roqus.

[Micns A Bukmoyanu poOodyy Hampyry, NPUIUHSAIM TOAABAaHHA Ta3dy y BaKyyMHY
KaMepy, BiJKadyBaJii 3 Hel 3a JOMTOMOTOI0 CUCTEMHU BaKyyMyBaHHs Ta3 10 THcKy 1...5 Ila ta
BUTPUMYBaIK (OXOJIOMKYBAIN) AeTali mpoTsiroM 3...15 roauH B 3aJIe)KHOCTI BijJl BETMYMHU
CaJIKM JIJISl BUKITIOYCHHS TTOBE/ICHB Ta >K0J00eHHs. [Ticis 0XonomKeHHs] BURMAIOTh JAeTalli 3
BaKyyMHOI KaMepH.

B pesynbrari 06poOku amominieBoro crutaBy AJI-21 copmyBanucst 3MillHEHI mapu
TOBINUHOKO O01M3b6K0 10 20 MKM.

[IpoTsiroM BCHOTO TEXHOJOTIYHOTO TPOLECY 1OHHOTO a30TYyBaHHS YK€ BaKIHBO
pETEeNbHO KOHTPOJIIOBATH Ta BUTPUMYBATH BU3HAUCHI ONTUMAJIbHI 3HAUYEHHS TEXHOJOTIYHUX
napameTpiB.

[Ticns mouatky IA mpotarom 3 roi. cTpyMm po3psiay NOYMHAB 3pOCTaTH, MPH LEOMY
iHIII TapameTpu Iue He 3MiHoBamucs. [licas AEKUIbKOX XBWJIMH I1HTEHCHUBHE 10HHE
OoMOapyBaHHS MPUBOAMIO 1O PI3KOr0 MIABUIICHHS Temmeparypu mnopiiHiB. [IIBuakicTh
nigBuiieHas temnepatypu 1,8 K/xB. Oyma myxe BHCOKOK st TOro, 1mo0 i MokHa OyJio
KOMIICHCYBAaTH 3a JIOTIOMOTOIO JO/aTKOBOTO MPHUCTPOIO HArpiBy, IIO IMOBOJIi pearyBaB Ha
3MiHy pexxumy. 11[o06 yHUKHYTH TeperpiBy aqlOMiHIEBHX JeTalieil TUCK ra3y NMOHU3WIH Bij
150 no 140 Ila. 3umKeHHs THCKY, IPOTE, BUSABUIOCS HEAOCTAaTHIM ISl TOTO, 100 3amo0irTu
NOCTIHHOMY MIABHINEHHIO CHJIM CTPYyMy 1 TemmnepaTypu. TakuM YMHOM, CTajla OYE€BHIHOIO
HEOOXI/IHICTh 3HWKEHHS 1 Hampyru pospsay. Heszabapom BusBHIIOCS, IO MIiCHs HOTO
3HIKEHHSI BChOTO Ha 4 B 3HH3MIMCS TeMIepaTypa, a TaKoxX CTpyM pospsay. s toro, mob
HOPIIHI HE OXOJOAWINCS A0 HU3BKHX TEMIIEpaTyp, 4epe3 JAeKiIbKa XBWIMH MOTPiOHO Oyii0o
HiIHATH TUCK 1 HATIPYTY 0 TIEPBUHHUX 3HAYCHb.

BuBYeHHS 30BHIIIHBOTO BHIVISAY JeTaled, MiAJaHMX a30Talil, J03BOJMIO
BCTAHOBUTH, MIO PI3Ke MIJBUIIEHHS THUCKY pPO3PALy 1 TEMIepaTypd CHIBHAIO i3 3MIHOIO
KOJIbOPY MOpHIHIB. OUEBHUIHO, 110 3pOCTAHHS CTPYMY PO3psLy OyIIo MOB's3aHE 3 YTBOPEHHSAM
OJTHOPITHOTO MIApy HITPUAY AITIOMIHIIO HA BCIH MOBEPXHI K MIHIMYM OJHOTO MOPIIHS, IO, Y
CBOIO uepry, MPHUBEJIO [0 AaKTHBHIIIOI BTOPUHHOI eMicii €JIeKTPOHIB 3 MOBEPXHI 1 TaKUM
YHHOM J10 iHTeHCH]iKaIii po3psay. 3BiICK BHUTIKAE, IO JUIsI YHUKHEHHS CUTYAIlil, IPH SAKii
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TEeMIlepaTypa yCcepearHl KaMepu He MiJAaBaTUMEThCsl PEryJIIOBaHHIO, HEOOX1HO HaJaBaTH
NWIBHY yBary KOHTPOJIO 32 MPOTIKaHHSAM MPOLECCY, pearyrouoro Ha Oy/Ib-sIKi YUHHUKH, 110
JIETKO 3MIHIOKOThCH.

Jlo TOro X, AOAaBaHHS aproHy IO a30THOI IUIa3MU CIPHsIE€ MPUCKOPEHHIO 3POCTAHHS
mapy HiTpuAiB. PakTUYHO, PU I0AaBaHH1 0 peakiiitHoro razy 15% aprony micist oOpoOku
npoTsAroM 6 roj popMyBalluCs MIAPU HITPUIIB TOBIIUHOK OIM3bK0 20 MKM.

Jocmimkenns metanorpadii mokaszaid, MO MO BCIA MOBEPXHI MOPIIHIB TOBIIMHA
mapiB XiMiuHUX 3'€eHaHb HEe Oyia ogHaKoBOIO. HezanexHO Bii TpUBAJIOCTI 1 Temmeparypu
00pOOKHM CHOCTEpIraeThCsl HAasBHICTh IOMITHOTO TpAJi€HTAa: TOBIIMHA IIApy 3pOCTAE Y
HaNpsIMKY J0 HWO)KHbOI 4acTUHM mopiuHiB. KpiM TOro, BiMiueHO, IO Ha KpasX BEPXHbOI 1
HIDKHBOI YacTHH TIOPIIHIB TOBIIMHA Iapy BHsBHWIAacs MiHiMansHOW0. lle, HMoBipHO,
NOB'A3aHO 3 IHTEHCUBHIIIMM OoMOap/lyBaHHSAM KpaiB MOPIIHIB. 3poOJeHe MPUITYILIEHHs, 110
30LIBIIEHHS TOBIIMHY IIapy Yy HANPSMKY 10 KaToJa BUKIMKAHE HEOTHOPIIHUM PO3MOILIOM
TEMIIEPATYPH B TIIFOUOMY po3psii (puc. 2B).

MoyHa TpPHUITYyCTHTH, W0 y HIDKHI YacTHHI MOPIIHIB, TOOTO MOONM3Y KaToja,
T'YCTHHA TUIa3MU 3HAYHO BHIIE, HIXK y BEPXHil, IO MPUBOIUTH JI0 CHIIBHILIOTO PO3irpiBaHHS
HIDKHBOI YaCTHHM TOPIIHIB. B mutsx 3a0e3nedeHHs OJHOPIAHIIIONO PO3MOALTY IUIa3MHU B
PO3psAli BCIO MapTii0 MOPIIHIB JTOJATKOBO MOKPUBAIHM ATIOMIHIEBOIO ILTUTOIO, IIO CIY>KHUTh
JOTIOMDKHUM KaToJoM. MK IUIMTOI0 1 BEPXHBOIO YACTHHOIO TOPIIHIB BCTAHOBIIOBAIH
QNIOMIHIEB] TPOKJIAJAKH 3aBTOBIIKM S MM. B pe3ynbraTi BIAMIHHICTH B TOBIIHMHI IIapy
HITpUAIB, M0 cPOpPMyBAIMCS HA TOBEPXHI BEPXHBOI 1 HIDKHBOI YAaCTHH IMOPIIHIB, CKIIAAAJI0
muie 10%. [Tpu upomy Oinbin TOBCTI iapu (iKCyBaducs B IX BEPXHIN YaCTHHI.

3aBIsAKH PI3KOMY 3pOCTAaHHIO TYCTHHHM IUIa3MU Micis 5 roaud azorusanii npu 480 °C
TOBIIMHA a30ToBaHMX InapiB nepepuinyBana 20 mxm (puc. 3). Ilpore, mpu mogambIioMy
301IBIIEHH] HIUTFHOCTI TIa3MU BiOYBajIoOCs pO3TPICKyBaHHS MIapy 1 HOTO BiAIIapOBYBaHHS,
0COOJIMBO B 30HI BEPXHBOTO 1 HIDKHBOTO KpaiB; TaKOX CHOCTEpiraiacsi mosiBa OKPYIIIHX
ropoukiB 3HauHux (miamerpom mo 100 mkwm) posmipiB. SIkmio BimmapoByBaHHS xo4a O
YaCTKOBO MOJKHA OyJIO 3MEHIIMTH, MOHU3MBIIYM HIBHIKICTH OXOJIOJUKYBAHHS CaIiHHS MiCIIs
a30THu3allii, TO YTBOPECHHS TOPOMKIB HISIKUMH CIIOcOOamMH 3amo0irtd He Brayiocs. Takum
YMHOM, MOKHA BBA)XaTH, 110 TOBIIMHA mmapy 10 20 MKM Oyia rpaHudHOIO it (POPMYBaHHS
OJIHOPITHUX MIITHO 34EIUICHUX 3 OCHOBOIO IIapiB HA BCIX JIETAJISIX MapTii.

1 - 6e3 00poOKH; 2 - miciIsT BAKYYMHOTO a30TYBaHHA B MYJIbCYIOUOMY ITYUKY TUTa3MU

Pucynox 3 — 3aranpHuii BUA MTOPIIHIB ABTOTPAKTOPHUX JABUTYHIB BHYTPIITHHOTO 3rOpaHHs

163



ISSN 2414-3820 KoHcTpyroBaHHSsI, BAPOOHHIITBO Ta EKCILTyaTallisl CUTLChKOrocrioiapchkux MariuH, 2017, Burt. 47, 4.l

TakuM 9MHOM, y3arajbHIOIOUM MOKHA 3a3HAYHTH, IO MPOIEC iI0HHOTO a30TyBaHHSI
CKJIAJAETbCs 3 TPbOX CTaail: KAaTOJHOrO OYHMILEHHS JeTaii, augy3iiiHOro HacHYeHHs
MOBEPXHI Ta OXOJO/UKEeHHS. BiH BKIIIOYae€ HACTYIHI MOCiIOBHI omepartii: 1) BigkauyBanus
noBiTpst 10 po3pimkenHs 5 [la; 2) IlpoayBka BakyyMHOI Kamepu pOOOYOI0 CYMIIIIIIO
npotsirom 5-15 xB. ipu trcky 1500 ITa; 3) [ToBTopHE BigkauyBaHHS CYMIIIll 10 PO3PiIKEHHS
1,33 Ila; 4) Ilogaua Ha eneKTpoaM HAmpyru (IeTainb - KaTOMA, CTIHKM KaMepu - aHOJ) Ta
30y/DKEHHS TJIIFOYOTO PO3PsAy Ta 10HHE OYMINCHHS JeTalll KaTOJHUM PO3MWICHHSIM IIPH
Harpy3i 500-1100 B; 5) 3uwkenHs Hanpyru 1o pobOouoi. BcraHoBieHHS HEOOXiITHOTO
po6oyoro tucky cymimi (10-20 ITa); 6) ITpoBemenust audy3iiiHOrO HAaCHYEHHS MMOBEPXHI
JeTajl y TIi4YoMYy pOo3psiii B IMITYJIbCHOMY PEXKHMI.

Edexr Big mnepiogMdHOro depeayBaHHS IIMKIIB HACHYEHHS TMIPH MPOTOYHOMY
a30TyBaHHI Ta PO3CIIOBaHHS a30TOBAHOIO APy NP MAKCUMAIbHO MOKJIMBOMY 3HMKCHHI
HACHYYI0UOi 3aTHOCTI aTMOC(Epr B yMOBaX HUKIIYHOI 3MIHU TEMIEpPaTypH JOCSATAETHCS 32

paxyHOK BIUIMBY Ha (akTop, SIKMW y 3HAYHIA Mipi BH3HA4Ya€ IMIBHJAKICTh HACHYCHHS —
koedimient audysii. Lleit koediuieHT, K BIOMO, 3al€KUTh BiJl TeMIepaTypu Ta IPaji€HTy
KoHIeHTpawii. OTKe, 32 paXyHOK TEPMOLMKIIB MOKJIMBO HE TUIBKH NMPHUCKOPIOBATH MPOIEC
T Qy31iHHOr0 HACUUEHHS], @ 1 KOHTPOJIOBATH HOTO.

BignoBimHo [0 BHKJIAQACHOTO BHINE, HA IMEPIIOMY INBIHKII mporecy (cramis
nudy3iiiHOro HacHUYCHHs) BiIOYBA€ThCS a30TYBaHHS IMPHU MPOTOYHOMY IOJaBaHHI poOOUOi
CyMimii ra3iB y BaKyyMHY Kamepy yCTaHOBKH. [Ipu 1iboMy MOBEpXHS J€Taji HaCUYyEThCS
A30TOM 3 YTBOPEHHSIM HITPUAHOI 30HU. 3TiAHO 3 3aKOHOM udy3ii Dika HaWOUIBII AKTUBHO
niporiec npotikae nepiri 15-30 xBumH. [ MakCHMaIbHOTO BUKOPUCTAHHS TITBKHA HAHOUTBIIT
aKTUBHHX MepioaiB Au¢y3iiHOro mporecy, came 1ei yac i 0ysno o0paHo y SKOCTI TPUBAJIOCTI
MIBIIMKJIIB HACUYCHHS Ta PO3CIIOBaHHS a30TOBAHOro Imapy. Takui miaXil OpU3BOAHUTH 0
3HAYHOT'O MiJIBUIICHHS IBUIAKOCTI (OopMyBaHHS 1u(y31iHOTO mapy.

Hani, Ha ngpyromy ertami (cramist po3citoBaHHs) mmogady pobodoi cymimn rasis
npunussaioTh. [Ipun 1mpomy BigOyBaeThecst 11 AMcoliaiis, a a30THUH MOTEHIAJ] Majae
npakTUYHO 70 HyJsA. OCKUTBKH HITPUHA 30HA CKIIATAETHCS 3 METAcTaOUIbHUX (a3, y SKUX
a30T € aKTHUBHUM Ta 3aTHUM A0 IUQY3ii, CTBOPIOETHCS BHCOKHI TPai€HT KOHICHTpAIil Ha
MEXI HITPpUIHOI 30HM Ta 30HU BHYTPIIIHBOTO a30TyBaHHA. [louymHaeThCs TpoIEC
BUPIBHIOBAHHS KOHLIGHTpALii, mpu sKkoMy audy3is a30Ty BiAOyBaeTbcs MEPEBAXKHO B
mMOUHY jaertanm, sika migsirae oopooii. [Iporec GopmyBaHHS a30TOBAHOTO IIAPY 3HAYHO
HPUCKOPIOETHCH.

Ha eramni karogHOTO OYMINEHHS KOHTPOJIOETHCA TeMIleparypa po3irpiBy aeram T, Ta
yac ounmieHHA. Skmo mnporsrom 5-20 XB. ngerank HE HArpiBaeThCs A0 TEMIIEPaTypH
T, = 200°C, To Ha 30...40 B 30iibIIyI0Th HAMpPyTy, sIKa MOJAETHCA HA YCTAHOBKY, 3HOBY
BUMIPIOIOTH TEMIIepaTypy Ta MPUIUMAOTh pIlIEeHHS I0J0 HEOOXiJHOCTI MOAAILHOTO
30UIBIICHHS HAMPYTH — 1 TaK PyXaloThest 3a nukioM. SIkio x T, nepebinpirye 350°C — na
5... 10 ITa 3MeHIIYIOTh THCK y BaKyyMHIN KaMepi, BAMIPIOIOTh TEMIIEpaTypy Ta MPUHAMAIOTh
PIIICHHS 1010 HEOOX1THOCTI MOIaTbHOTO 3MEHIIICHHS THCKY.

Ha erami audy3iifHOr0 HacCMYEHHS KOHTPOJIOETHCS TeMIeparypa po3irpiBy aeraii T,

Ta yac HacuueHus. ko T, nepebinburye 540°C — na 30...40B 3MeHIIyIOTh HANPYTY, sAKa
NOJA€ThCS HAa KaToJl, 3HOBY BHUMIPIOIOTH TEMIEpaTypy Ta NPUHMAIOTh PILICHHS LI0J0
HEOOXITHOCTI MOAAIBHOTO 3MEHIICHHS! HANpYTd — 1 TaK PyXaroThCsA 3a IHUKIOM. SIKIIO X
temneparypa gerani T, crae menmoro 3a 420°C, to Ha 30...40B 36i1bI0yI0Th HAIPYTY, SKa
NOJA€ThCS HAa KaToJl, 3HOBY BHUMIPIOIOTH TEMIEpaTypy Ta HPUHMAIOTh PILICHHS LI0J0

HEOOX1THOCTI TOJJATBIIIOTO 30UTBIICHHS! HAIPYTH — 1 TaK PyXaIOThCS 33 MUKJIOM. Y pasi, KOJu
Hanpyry migsumiero go 1100 B, a temneparypa T, sanumaerses mermoro 3a 420°C — na
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5...10 Ila migBHIIYIOTh THCK Y BaKyyMHIi Kamepi, BUMIPIOIOTh TEMIIEPATypy Ta MPUHMAIOTh
pIlIeHHs] OAO0 HEOOXITHOCTI MOAANBIIOrO MiJBUIICHHS THUCKY. Ha erami OXONOIKEHHS Y
BaKyyMHIi KaMepi KOHTPOJIOIOTh TeMIepaTypy JHeraji, HanpukiHii eramy T mae OyTu
OJIU3bKO KIMHATHOI.

BucHOBKH. 3aCTOCOBYBaHHS KaTOAHOTO PO3MMIIOBAaHHS B CEPEIOBHUIII apTOH — BOJICHb
B criBBiaHoIIEeH] 4:1 npu tuckosi 40 I1a, Temneparypi 420 °C, nanpy3i 500 B npotsirom 1 ron
npu TpuBanocti aii imMmynbcy 100 MKC eQEeKTHBHO OUHIINY€E€ TIOBEPXHIO Ta CIIPHUSIE
(dbopmyBaHHIO PIBHOMIpHOT 0OPOOKH.

[epionuune yepemyBaHHS LUKIIIB HACHUEHHS Ta PO3CIIOBAHHS a30TOBAHOTO IIapy MpH
MaKCUMaJIbHO MOKJIMBOMY 3HM)KEHHI HACHUYI0YOi 31aTHOCTI arMocdepr B yMOBaxX HUKIIYHOT
3MiHM TeMIeparypu miaBuiLye koedimieHT audysii. 3acTocyBaHHS TEPMOIUKIIB PUCKOPIOE
npouec 1udy3iiHOro HaCHYEHHsI, Ta Ja€ 3MOT'y KOHTPOJIFOBATH HOTO.

Po3pobneno edexkruBHy TexHomorito A anroMiHI€EBHX CIUIaBIB TOBIIMHOIO MIApy 0
20 mkM 3 3abe3neueHHsIM (OpMyBaHHS OJTHOPITHUX MIIHO 34YEIJIEHUX 3 OCHOBOIO IIApiB Ha
BCIX JIETaJISIX TapTii.
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Development of the Technological Process of Vacuum Nitriding of Engine Pistons in the

Pulsating Plasma Beam

Principal reasons which hinder the decision of task of improvement of auto of tractor engines internal
combustion on the base of application of strengthening ionic nitriding layers are certain in the article, in
particular it is not enough to high-rate of satiation of superficial layers of metal nitrogen (through low working
pressure of gas) and possibilities of transition of glow-discharge in arc, that can result in melting of surface of
detail which is processed. Effective technology of a vacuum nitriding is developed in the pulsating bunch of
plasma. The method of the effective cleaning of surface of pistons is thus applied by cathode dispersion in an
environment an argon is hydrogen, that is instrumental in forming of even treatment. Correlation is an argon —
hydrogen at cathode dispersion is 4:1 at to pressure 40 Pa, to the temperature 420 °C, to tension 500 V during 1
hour at duration of action of impulse 100 mkm effectively clears a surface and instrumental in forming of even
treatment.
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Application of periodic alternation of cycles of satiation and dispersion of the nitrided layer allowed not
only to accelerate the process of diffusive satiation but also control it. Periodic alternation of cycles of satiation
and dispersion of the nitrided layer at the maximally possible decline of saturant ability of atmosphere in the
conditions of cyclic change of temperature promotes the coefficient of diffusion.

Effective technology of the ionic nitriding of aluminium alloys is developed in thick layers to 20 mkm
with providing of forming of homogeneous, firmly coupled with basis layers on all of details of party.
auto-tractor engines, piston heads, vacuum nitriding in a pulsating plasma beam
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J1o po3paxyHKy 3€pHOIIOTOKY CYMIII 3MIHHO1
MIOPUCTOCTI T10 TJIOCKOMY BiOpOpeIiery

Ha nigcraBi KOHTHHYaJIbHOT MOJIENIi BIOPOPO3PIKEHOI'0 CUIIKOTO CEPEIOBHIIIA BUBEICHO i apoOOBaHO
po3paxyHKaM# 3aMKHEHI (GOpMyIIH JIsl HAOJMKEHOTO OOYMCIICHHS MIBUAKOCTI 36PHOIIOTOKY 1 MPOTYKTHUBHOCTI
IUIOCKOTO BiOpopeliera, HaXWJICHOTo IO TOPU3OHTY, IPH PYCi 110 HBOMY HIAPy JApiOHO3EPHHUCTOI CyMillli 3MIHHOT
nopuctocti abo nuromoi mMacu. B ocHOBY TeopeTHYHOI MOJENI IMOKJIAJeHO BONAapaMeTPUUYHY PpEOJIOTIdHY
3aJIeXKHICTb, JIe, KpIM JIiHIHHOTO B’S3K0ro onopy aedopmarlii 3cyBy, BpaxoBaHa HasiBHICTb y BIOpOpo3pimkeHiit
CyMillli 3aJIMIIKOBOTO CYXOT'O TEepTs, SIKE NMPUHHATO NMPONOPLUIHHMM Ha/UIMIIKOBOMY BHYTPIIIHBOMY THCKY.
Posmonin xoHIleHTparii 3epHIBOK IO TOBIIMHI PyXOMOTO IIapy CENapOBaHOTO Marepially armpoKCHMOBAHO
KBaJpaTHAM TPHOXUWICHOM, KOC(]Ii€EHTH SKOTO 3aJeKaTh Bill aMIUTITYIH i YaCTOTH KOJHMBaHB BiOpopermiera Ta
craHy #oro po6ouoi moBepxHi (HasBHOCTI pebep, pudiIis, TOIMO). Y X0l MPOBEACHUX PO3PAXYHKIB JOCIIHKEHO
BIUIMB DI3HUX YMHHUKIB HAa OCHOBHI KiHEMAaTHYHI XapaKTEPUCTHUKH 3epHOMOTOKYy. Ha BimMiHy Bix Bimomux
JOCTI/DKeHb 3 MJaHOl TEeMAaTHKH, 3alpOINOHOBAHMN TyT CHOCIO pO3paxyHKy HE TOTpedye HHCIOBOTO
KOMIT FOTEPHOTO IHTerpyBaHHsI HENHIMHUX JTU(epeHIiaIbHUX PIBHSIHB APYTOro HOPSIKY.

IUIOCKe HaXHjieHe Bi0popelieTo, ycTajeHHil 3epHONOTIK, 3MiHHA MOPHUCTICTH, JiHiliHO-B’A3KMii omip,
3aJIMIIKOBE CyXe TepTsl, KBA/IPATHHII TPHOXYJIeH, IBUAKICTH PyXy, NPOAYKTHBHICTH pelieTa

B.II. Onbmanckuii, npog., 1-p ¢.-m. Hayk, C.A. XapueHko, A01., KaHJ. TeXH. HAYK
Xapvrosckuil HayUOHANLHBIIL MeXHUYeCKUll yHugepcumem ceibckozo xossatcmea umenu Ilempa Bacunemnxo,
2.Xapvros, Ykpauna

K pacyerty 3epHONOTOKA CMeCH MePeMEeHHOM MOPUCTOCTH O MJIOCKOMY BUOpoOpeieTy

Ha ocHOBe KOHTHHYaTbHOW MOJIENH BHOPOOKIYKEHHOW CHIMYYel Cpelbl BHIBEICHO W alpoOHpPOBAHO
pacueTaMH  3aMKHyTble (OpPMYJIBI JUIi  NPUONMKEHHOTO  BBIYMCICHHS CKOPOCTH — 3€PHONOTOKA U
NPOU3BOAUTENBHOCTH IIOCKOTO BHOpOpelIeTa, HAKJIOHEHHOTO K TOPH30HTY, NPH JBIKCHHH O HEMY CIOS
MEJIKO3ePHUCTONH CMECH IIePEMEHHOW MOPHCTOCTH WM IUIOTHOCTH. B TeopeTHueckylo MOIENb 3a0KEHO
JBYXIapaMeTPHUUYECKYIO PEOJIOTHYECKYIO 3aBHCHMOCTb, TA€, KPOME JTMHEHHOTO BA3KOI'O CONPOTUBIICHUS CABUTY,
YYTEHO Hajuuue B BHOPOOXKIDKEHHOM CMECH OCTaTOYHOIO CyXOrOo TPEHHUs, KOTOpPOE€ MPHHATO
MPONOPIIMOHANBHBIM U30BITOYHOMY BHYTPEHHEMY JIaBJICHHIO. PacripelesieHne KOHIEHTpPAIlMU 3€peH 10
TOJIIMHE JBIDKYILIErOCsl CJIOSl CENapUpPOBAHHOIO MaTepuaja amllPOKCHMHUPOBAHO KBAAPATHBIM TPEXUICHOM,
KO3((UIMEHTBI KOTOPOTO 3aBHUCAT OT aMIUIMTYIbl M YacTOThl KoyieOaHMW BUOpopelieTa ¥ COCTOSHHS €ro
paboueii moBepxHocTH (Hamnaus pedep, pudieit u np.). B xoxe NpoBeJEHHBIX PACYETOB HCCIICIOBAHO BIIHSHUC
pa3nuYHbIX (AKTOPOB HA OCHOBHBIC KUHEMATHYECKUE XapaKTEPHUCTHKU 3€PHOMOTOKA. B OTiIHYMEe OT U3BECTHBIX
UCCIICIOBAaHMI 10 JAaHHOM TeMaThKe, MNPEIIOKEHHbBIH 3/ech Crnocod pacyera He TpeOyeT YHCICHHOTO
KOMIIBPIOTEPHOTO HHTETPUPOBAHUS HEJMHEHHBIX U hepeHInaNbHBIX YPABHEHHI BTOPOTIO MOPSIKA.
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