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Annomayua: npogeden aHanUu3 83aUMOCEA3€El NAPAMEMpPO8 6NPLICKA, MONIUBONOOAYU U yMeueK MONauea u
Hailoeno nauboree @rusmenvHvle napamempwvl. Hailoeno xosguyuenmol enusnus u NOCMPOEHbL 3A6UCUMOCTIU
KOI(hpuyuenmos euusHusL HA COOMEEMCMEYIoOwue um napamempol. Hcnonv3ys noiyyenHvie 3a6UCUMOCTU,
0XapaKmepu308aHbvl GIUAHUE MEXHUYECKO20 COCMOSIHUSL NPeYUSUOHHBIX NAp HA I heKmusHble noKazamenu 08Uamers.
Yemanoenenvr  3asucumocmu  usmenenus XapakmepucmuKu 6NPLICKA OW  MAIbIX OMKIOHEHUll Napamempos,
Xapaxkmepusyruwux mexHu4ecKkoe cocmosnue npeyu3uoHHbIX nap.

Kniouesvie cnosa: monnugonodaua, KodQppuyuenmol 6IUAHUA, NOKA3AMENU O8U2AmMensl, OMKIOHeHUe
napamempos.

Ilon TeXHMYECKHMM COCTOSIHUEM NPELU3HOHHBIX Map TOIUIMBHOM ammapaTypbl [TOHMMAETCS:
JUaMeTpalbHBIN 3a30p NPEUNU3UOHHBIX Map, H3HOC OTCEYHOM KPOMKH IUIyHXepa U HepeyCKHBIX (OTCEYHbIX)
OTBEPCTUH AJsl maphl IUTYHXKEp-TWIIb3a M M3MEHEHMs XOoJa IUTyH)XKepa OT M3HOca KyJlauka, TOJKAaTelsl U
XBOCTOBHKa IUTyHXKepa [1].

I[J'IH Har"u€TaTCJIbHOTO KJlallaHa OCTar0TCA HeﬁCTBYIOHlHMH ApryMCHTaMMU: ,HHaMeTpaJ'IBHBIﬁ 3a30p U
HN3MCHCHUEC XOJla pa3rpy3Ku M3-3a NU3HOCA KOHUYCCKUX YIUIOTHUTCIIBHBIX ITOSCKOB. HHS[ UIJIbl paCObLIUTEIIA
YUYUTBIBAOTCA ,E[I/IaMeTpaJ'IBHHﬁ 3a430pP, MUHUMAJIbHOC MEPEMCIICHNUEC UTIJIbI, UYTO MCHACT U KUHCMAaTUYCCKUC U
JAUHAMUWYCCKUC MMapaMETPhI BIIPBICKA M3-3a U3HOCA KOHYCA YIIJIOTHCHUS. 3,[[601: XKE HCO6XOZ[I/IMO YUUTHIBATH
N3MCHCHU 3(1)(1)6KTI/IBHOFO IpoXoaHOro CE€YCHUA U3-3a 3p03HI>'IHOF0 HU3HOCa, HWIN 3aKOKCOBBIBAHUS
pacibUIMBAOIINUX OTBepCTI/If/i. I[J'ISI YKa3aHHOTO TEXHHUYCCKOI'0 COCTOSAHHA MNPCUHHU3NOHHLIX IIAp BbIXOJHBIC
rnmapaMeTpbl JU3CJIA CHUTAOTCA paBHBIMU UCXOAHOMY COCTOSHUIO.

Oco00 311ech CleayeT OTMETUTh TaKO€ O0CTOSITENBCTBO, YTO 3a MpeACIbHbIEC 3HAUYCHNSI OTKIOHEHUH
MaJIBIX MapaMeTpOB MPUHUMAIOTCS 3HAUYEHUs Npu HapaboTkax Oosiee 6000 vacoB, a CKOPOCTH W3MEHEHUS
MaJIBIX OTKJIOHEHWH TPUHHMAIOTCS Kak cpelHue apuMeTHYecKWe IO JaHHBIM, IMpHBEJICHHBIM B [1].
[IpuBeneHHBIH HIKE aHATN3 HE SBJSETCS aOCONIOTHO HOBBIM, MOJO0HBIE TaHHBIE €cTh B paboTax [2 — 4] u
JIp. HO HAIIM Pe3yJbTaThl KacalOTCS OCHOBHOTO IPHHIUMA, JUCKPETHBIE M3MEHEHHUS ITHUX MapaMEeTPOB H
ONpeAeNeHHs] OCTaTOYHOr0 pecypca TOIIIMBHON anmnapaTyphl U JU3esl.

Ha pucynkax 1-4 n300pakeHbl pacueTHbIC, 10 MAaTEMAaTUYECKON MOJENIH, U IKCIIEPUMEHTAIbHBIC
3HAUCHMsI OTKJIOHCHWI TOKas3aTeneil Au3ens OT OTKJIOHEHHH IapaMeTpOB TOIUIMBHOM ammapaTypbl IO
Hapabotke (T, gac).

PacueTHble 3HaUCHHS TTOJTyYEHBI 10 MATEMAaTHYECKOI MOZIEIH TPOIecca BIPBICKA B MaJIbIX
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OTKIIOHEHHSX TIpU HapaboTku uepe3 kaxpie 1500 yacoB. BrixoaHbie mapamMeTpbl AU3eisl CPABHUBAIHCH C
IKCIIEPUMCHTAILHBIMHI TOKA3aTENSIMU, & PACUCTHBIC JAaHHBIC IMOJYYCHBI MO MATEMAaTHYECKOW MOJEIH U
MeTouKe pacdera npemioxkenHoi B.I1. Mypassessim u B.A. KynakoBeium [5,6].

[Ipu 3TOM M3MEHEHUE MapaMeTpoB Au3elsl (PUCYHKH 1—2) mMpUHUMaIHCh paBHBIMH HyJro. Ha sTux

pucynkax wu3MeHeHUS N0, Ou3enst, TOJXy4YeHHbIE JKCHEPUMEHTAIBHO, SBISTIOTCA MaKCUMAaIbHO
BO3MOXXHBIMH OT OJTHOBPEMEHHOTO (CYMMAapHOT0) BIIUSHUS U3MCHEHHS [TapaMeTPOB TOILIMBHOMN amnmapaTypbl
W JH3eNsd, a pacueTHbIe JaHHble TU((GEepeHIINPOBaHbL, T. €. TOJIBKO OT TeX, KOTOphle HAHECEHHl Ha
KOHKPETHBIN PUCYHOK, KaK CpEJHHE OT JEHCTBHUS U TapaMeTPOB.

YcraHOBNEHHBIE B3aMMOBIMSIHUS HE TPOTUBOpeYaT Hay4yHbIM pabotam [3,4,7] u map., HO ¢akT
IPaKTUYECKOTO COBIAICHHS IKCIIEPUMEHTA U PacueTa JaeT BO3MOXKHOCTh COXPAaHHUTh HAIEKAY, YTO MOXKHO
HAUTH KPUTEPUH TPEACITHHOTO COCTOSIHHS JU3Es, KaK [To/IcKa3aHo B padore [1].

Ananu3 JaHHBIX (pHCYHKa 1) MOKa3bIBaeT, YTO yBEIMYEHHE M3HOCA MPEHU3UOHHBIX map (AN, k, U)
TpeOyeT yBelInueHus IIMKI0OBON noaauu (), HO TeM He MeHee, e€ pocT 10 128 mm He ymayulnaeT KauecTsa
pacubutuBanus (O3gp), mpu Hapabotke B mpeaenax 6000 gacor (dzg)mexur B mpemenax 50 MKM, KOTaa B

nepuox Hapabotku or 0 go 2000 wacoB OH JEKHUT B mpenmenax 15-26 MKM, KOTOpBIE CUHTAIOTCS
ONTHUMAJIBHBIMU [8].

MomHocts au3enst N, CHIDKaeTcsi MpaKTUYeCKH Ha TPETb, a YIASNbHBIN 3(PQEeKTHUBHBINA pacxof
TOTLTHBA {J, BO3PACTAET TOXKE HA ITY YK€ MPAKTUIECKH OTHOCUTEIHHYIO BETHINHY.

Omryrumoe  yBenuueHue 3(M(EKTHBHOTO TMPOXOIHOTO CEUCHHS OKHA OTcedkd (uf), 3a cuer
KaBHTAIIMOHHOT'O M3HOCA OTCEYHOM PErylMpyeMOoi KPOMKH TPeOyeT YBEIMYEHHs aKTHBHOTO XOa TUIYHKEpa IS
pocta (Q,) u cHwkenus (dzg), IPU 3TOM HECKOJIBKO CHIKAETCS TOJBKO 10 HapaboTku, pasHoi 3700 uacos [9].
OTHOCHTENTLHO HHTCHCHBHBIA H3HOC MPEIU3MOHHBIX Tap MPaKTHYSCKU 3aKaHYMBACTCS TIPU 3TOM ke HapaboTKe, a
YBEJHUCHHE [IUKIOBOW MOJAYM MPH 3TOW HapabOTKe cocTaBisieT Bcero 25%, MBUTATENIbh HE TEPSACT MPAKTHUCCKH
MOIITHOCTH. Y AeTbHBIN 3(PEKTHBHBIN pacxo] TOIUIHBA ocTaeTcs B penenax 210 — 217 o/x Bm-u.

Ha ocHOBaHMM MONYYEHHBIX AAHHBIX IO MalbIM OTKJIOHEHUSIM (PUCYHOK 1) MOXHO ObLIO OB
YCTaHOBUTH TpeeNbHON HapaboTkoi 4500 4acoB TONBLKO MpEABAPHUTENBHO, & HE OKOHUYaTeNnbHO. [loToMmy,
YTO HAJ0 TNPOAHATU3UPOBATH OCTABIIMECS Maylble OTKJIOHEHUS (PUCYHOK 2) — 3TO BO-TIEPBBIX, H
MIPOAHAIM3UPOBATh M3MEHEHHs] pabodMx IMPOILECCOB MO OTAETBHBIM IUKJIaM TOIIMBHOW ammapaTypsl U
JTU3eIIs TI0 KOHITY HapaOOoTKH, cooTBeTCTBYyomIeH 4500 4acoB, BO-BTOPHIX.
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Puc. 1. H3menenue noxkazameneii ouzenn KamA3-740 om manvix omkionenuii napamempos no
napatomxe (Ng)g = 160 kBm; n=2600 1/mun. sxcnepumenm pacuem
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OnryTrMas moTepsl MOIHOCTH (PUCYHOK 2(a)) HacTymnaet mociie 4500 4acoB u3-3a pe3KOro pocrta
onepeskenus nojauu (©) u 5pHeKTUBHOTO MPOXOTHOTO CEUEHUS PACTIBLIUTENS (14f) ), @ CHHIKEHHE KECTKOCTH

IIPYXKUHBI MIJIBL (Pg) IPUBOIUT K POCTy auamerpa Kammm (d3p), BerencTsue 4ero magaer Momuocts (N,) u

BO3pacTaeT yJeNbHBIH pacxo]l TOInBa (J,). 3aMeTHM, YTO BCe ATO OIMSTH ke Ha rpaHuie 4500 yacos, T.e. U 1O
STHUM MaJIbIM OTKJIOHEHHSIM MOKHO MTPEIBAPUTEIIEHO YCTAHOBUTH MpeesIbHYI0 HapaboTky 4500 yacos.
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Puc. 2. H3menenue noxkazameneii ouzenn KamA3-740 om manvix omkionenuit napamempos no
napabomxe (Ng)o = 160 kBm; n=2600 1/mun. sxcnepumenm —— pacuem ======"

MBI ke yNOMSHYJIM O HEPAaBHOW M3HOCOCTOMKOCTH JETajeil W y3J0B, & yYWUThIBas JOIYCKH Ha
M3rOTOBJIEHUE, TEPMOOOPabOTKY, COOPKY TOIUIMBHOM CHUCTEMBI M PETYIMPOBKY, yOexmaemcs B TOM, YTO

HEPABHOMEPHOCTH (A(,) MOJaYM TOIUIMBA MO HMIMHAPaM Oojiee upeBarta 4yeM 4To-1nb0. [losTomy He MeHee
Ba)KHBIM MTAPaMETPOM CJIEIYEeT CUMTATh BEJIMUYNHY OCTATOYHOTO JIaBIIeHUsS B TpyoorpoBoje (Pycp,) (prUCyHOK
2 (a)). CHWKeHUE OCTATOYHOTO IABJICHHS 3aTSATUBaeT (OPMHUPOBAHHS UMITYJIbCA JABICHHS U MOMEHTa
Havayua TPOTaHUs UIJIbL. DTO MPUBOAUT K YXYIIICHHIO KayecTBa pacrbuieHus(d30), CHIKEHHIO MOLIHOCTH
(N.) 1 yBenmuueHuto pacxoa Tominsa (ge). 3aMeTHM, 4TO 3TO OIIyiaeTcs npu Hapadorke 4500 yacos, koraa
PE3KO YBEIMUUBAETCSI HEPABHOMEPHOCTD NOJAYH 110 LIIIMHIPAM.

Takoe siBjeHHE ObLIO YCTAHOBJICHO JIJISI AaBTOTPAKTOPHBIX au3esied Ha ypoBHe 1500 — 1800 vacor
Hapabotku [10,11].

HemmoTHOCTH NPEIU3MOHHBIX Nap B TOIUIMBHOW ammapaType Ju3esieil BO3pacTaloT ¢ HapabOTKOH
nokasaHoll Ha pucynke 2 (6). Cneyer OTMETUTB, 4TO yBenudeHue yreuek B pacmbuiutene (Qyu) u (Qyx)
MPHUBOAT K PE3KOMY MaJCHUIO0 OCTATOYHOTO JaBIeHUS (Pypy;), BCICACTBUE YEro PACTET CPEAHHUA 0ObEMHBIN
JIMAMETP Karuik, MPOLIECC TOPEHHUs 3aTATMBAeTCs JaJeKO 3a BEPXHEW MepTBOM TOYKOW, YTO MPUBOJIMUT K
PE3KOMY YMEHBIIIEHHIO MOIIHOCTH W YBEJIMUYEHHBIM pacxojaMm TorummBa (J.). V3 mpuBeAeHHBIX MaHHBIX

MOXKHO YCTaHOBHUTbH, YTO 3TO HACTyNaeT B IMpejaenax cymMmapHOil Hapabotku 4500 daco, Korjga muamerp
Karu yBenmanBaetcs ¢ 20 MKM 10 48 MKM, 9TO HEJOIMYCTUMO ISl OBICTPOXOMHBIX Au3eneit [10].

[IpenBaputenbHo caenaeM BbIBOJ O ToM, 4yTo 4500 MOTOYAacoB C Halled TOYKM 3pEHUA, IO
MIPUBEACHHOMY aHAJN3Y, MOXXHO CYUTATh TAPAaHTHPOBAHHBIM PECYpPCOM, OTMETHM STO Ha pucyHKax 1 — 4
BEPTHKAJIbHOM juHUeH A — B, pa3nenus neproa HapaOOTKK Ha JOIYCTUMBIN (CIeBa) U OMACHBIN (CrpaBa).

Wuterpanbhas (Q) u nuddepenimansHas (AQ) XapaKTEpUCTUKHA BIPBICKA MPU  MPOUYHUX
ONITUMAJBHBIX MapaMeTpax TOIUIMBHOW amlmmapaTypbl U JAU3ENs ONMPEACISIOT MOIMHOCTHBIE W 3()()EeKTHBHBIC
nokazatenu. [1pu 3ToM KauecTBO paclbUICHUS IO CPETHEMY 00bEMHOMY AMAMETPY KaIUTH JOJKHO JIEKATh B
npexenax 20 — 30 MKkM 11 Hepas3aeneHHbIX kamep cropanus [10,11].

Ha pucynkax 5 — 9 noka3zaHbl pe3ysbTaThl 00pab0TKH OCITHIIIOrpaMM O€3MOTOPHBIX UCIIBITAHUHN U
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Pe3yJIbTaTOB pacyeTra MO MaTEMaTHYECKON MOJENH BIPHICKA B MAaJIbIX OTKJIOHEHMSIX JUISI UCCIICAYEMOTO
mmsenss KamA3 - 740.

[poananu3upyeM H3MEHEHHS MapaMeTPOB XapaKTEPHCTHK BIPBICKA, PE3yIbTAaThl KOTOPHIX OyIyT
UCTIOJIb30BaHbl JUIsS aHalIW3a TPOIIECCOB CTOPAaHUs C JIBYX TO3WIMIA: BO-TIEPBBIX, STHM OyJeT JOoKa3aHa
[IPaBOMOYHOCTh MAaTEMAaTHYECKOW MOJCIHM BIPHICKA B MallbIX OTKIOHEHHUAX, BO-BTOPHIX, IIOSBUTCS
BO3MOXXHOCTh HAYYHO OOOCHOBAHO BBOJUTH KOPPEKIIHIO MPOIIECCOB BIPHICKA JIJISI COXPAHEHHS TPUEMIIEMBIX
MapaMeTPOB MPOIECCOB BHITOPaHUS TOIUIMBA U YBEIMYCHUS MPOOJDKUTEIBHOCTH SKCILTyaTallK JTU3SHs, a
HauOoJIee JKeIaTeIbHBIM apryMEHTOM (B MOCJIEACTBUU) MOSBUTCS TOYHAS TPAaHUIIA TAPAHTHIHOTO MEPHOAA,
HAOCHOBE KOTOPOTO OYET TOYHO YCTAHOBJICH U OCTATOYHBIN pecypc. DTO JUIsl TEXHUKH, KOTOpasi paboTaeT B
arpapHoOM MPOM3BO/ICTBE ceiiyac, KaK HUKOIAa SIBIIIETCS Han00JIee BasKHBIM.
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Puc. 3. OmknonenuenapamemposenpsiCKa 0m UsMeHEeHUARAPAMEMPOE «RIYIHCEP-UNBb3A) d, U

«Kanau-ceono» 6,(Ng)g = 160 kBm; n = 2600 1/mun; ¢p=26 zpad. n.xoj1. éana. IKCHEPUMEHM
PACUEH!  ——mm—————

IToCKOJIBKY, OCHOBHBIMH OTPEIENISIONIMMA MapaMeTpaMy MPOJIOIDKUTEIBHOCTH BIIPBICKa (¢2),

ABJIAIOTCA n / ( ). KaecTna pacineria O Jaootomy mapaerpasit

OTKJIOHCHUA XAPAKTCPUCTUKHU BIIPBICKA NPHUHHUMACM HU3MCHCHUC /oy P2, 3, n, KaK

mapaMeTpoOB, BIUAOIINX Ha KAa4CCTBO PACIIbUIMBaHWA B Ha4Yali€ IMMOJa4M U B KOHIIC IMOJa4Yn (pI/ICYHOK 3, a).
HaHHI)Ie ITOKa3bIBAKOT U B HCKOTOpOﬁ CTCIICHU MMPEAOCTEPETAIOT O TOM. UTO UBMCHCHUEC CKOPOCTHU

BNPBICKA 110 TIepeHEMY W 3aHeMy porTaM ( ), HanGoee CymecTnerHb 10 HapaboTkit 3000 Hacos, mpi

u3HOCE n = 5,2 MKM, a 3aTeéM, Kak Obl BOCCTaHABIHMBAIOTCS, MPHOIIKASACH K MOCTOSHHOMY 3HAYEHHIO B
npezgenax 5 — 7 MM /IUKI. XOTsI U3BECTHO, YTO YMEHbBIIICHHE THAPABINYECKON TUIOTHOCTH TPEIM3UOHHOM
napsl “TWib3a — IUTYH)KEp” CYIIECTBEHHO OKAa3bIBAIOT BIMAHME Ha (OPMHUPYIOLIMI UMIYJIbC NaBieHus Ppu
ero ckopocts u3MeneHusi (dP,/dp), no xoropomy dopmupyercs uMmnyisc (dP,/dp), a XapakTepuCTHKY
BIpBICKa onpenienseT (dPyldp) (ypaBHenus npusesens! B padote [1]).

[NosiBuBmmiics “napamokc damamOepa” paspemuM, Tak Kak YTEUKH dYepe3 HETUIOTHOCTH Maphl
“TUib3a — MIyHXep” HaZo paccMaTphBaTh COBMECTHO, Kak JiBa mporiecca: GOPMHPOBAHHE BOJHBI JIABICHUS
BO BXOJI¢ B TPyOONIpoBOA M OTpakeHHOUW BOHEI ( ) (YpaBHEHHE TpPHUBEICHO B padote [1]), KOTOpBIE U TIO
(daze W MO aMIUTUTY/IE MOTYT WCKaXXaTh WMITYJbC, BXOJSIIMN B TpyOONPOBOJ BHICOKOTO JIABJICHUS, Kak
mokasaso B pabore [1].
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3TOT GaKkT MOATBEPIKIAET, YTO POCT MPOJOKUTEIHPHOCTH BIPBICKA OMPEACISIETCS TEM, YTO
YBEJIMYEHHAs UKJIOBast noja4a (AQ,) BEIET K YBETMIEHHUIO MPOIOJHKUTENBLHOCTH BIPbICKA (Ag)) (PUCYHOK
3, a). OTcroa u BCe MOCIEICTBUS, B YaCTHOCTH, YXY/IICHHE KauecTBa pacibuieHus (03p), Kak 1o
nepeaHeMy, TaK U 1o 3agHeMy (poHTaM. JJOMOTHUTENEHO 3TO MOKHO OOBSICHUTD CIEAYIOINM,
yBeJMUEHHAs [IUKIIOBAs Nojada rnp (uf) = const yBenuuuBaeT (¢2) MPOAOIKUTEIBHOCTD OAAYH.
Hanoxenue npsiMoii BostHbl aaBienus (dP,/dyp) va otpakennyto (Wi/z) maet oy THMBbIi OTPUIIATEIbHBIN
3¢ deKT — raBieHne B KOHIIE BIPBICKA PE3KO MaaaeT, Ka4eCTBO pacibuieHus (030) yXyamaercs mo
nepeiHeMyY U 3aHeMy QpOHTAM, Y4TO TIOATBEPIKAACT U PACUET M DKCIIEPUMEHT, HO TeM HEe MEHee BelTMIMHA
HapaOOTKH MPEUU3UOHHBIX Nap OMATh (hukcupyetcs B paiione 4500 yacoB. Mbl He CTaHEM yIeNATh 3TOU
HapaboTKe BHUMAaHHUE JI0 TeX MOp. 0K HE MPOaHAIM3UpyeM U3MEHEHHE BXOAHOTO UMITYJIbCA JIABICHUS B
TpyOOMPOBOJ MOCIIEe HATHETATEIHLHOTO KiarnaHna. Eciiu 9Ta Belrm4yiHa 10 HapabOTKE COXPAHUTCS U B KOHIIE
BIPHICKA (IJ1s1 aHAJIN32 UTJIA-PACTIBUIATEND) IPH IBOSKOM U3MEHEHUH ( )p 10 6E3MOTOPHBIM U MOTOPHBIM
UCTIBITAHUSM, TO HAIIM OKUJAHUS U HAJICHKBI ONIPABIAIOTCS.

PaccMoTpuM OTKJIOHEHHS NapaMeTpOB BIPHICKA OT H3MEHEHUS MapaMeTpoB ‘‘KiamaH-ceqio”
(pucysok 3, 0).

VY3en “knanaH-ceno” MOXHO paccMaTpUBATh Kak IUTYHXEp, HO C MEHBIIUM JAHaMETPOM, Y KOTOPOTo
AKTUBHOE BO3MYIIEHHE BXOJHOTO MMITYJIbCAa OCYLIECTBIISCTCS A0 BBIXOJA Pa3rpy304HOTO MOSCKA U3 KaHajla
cemna (h, = ). Ecmu h,> , To BO3MyIIIEHHE OCYIIECTBISACTCS IIYH)KEPOM, a CKUMAIOIIUICS 00beM paBeH
cymme (V,, + V,), rameHue Bo3MylLICHHUs B Hadyaje TPyOOIPOBOJA BBICOKOTO JABJICHHUS OILYTHMO, XOTs Ha
KOHIIE TPYOOIPOBOA HE CTOJb SIBHO, T.K. IEPEMELICHNUE UIJIBl U €€ TUaMEeTp 3HAUYUTEIbHO MEHbILIE X0Aa U
JUaMeTpa TUTyHXKepa.

I/ICXO]ISI M3 3TOro0 OYCBHUJIHO U U3MCHCHUS MMapaMETPOB, OMPECACIAIOIINX U3MCHCHUA XapaKTCPUCTHUK
BIIPBICKA U KA4ECTBA PACIbIIMBAHMS OT NapaMeTPOB “KiamaH-ceio” (pucyHok 3, 0).
U3 TIOJTYY€HHBIX JaHHBIX, KOTJa IIOJAHOCHUJIACh ITOCaJOYHAsl KOHYCHasl TIOBEPXHOCTH (hK = Var).[(a)KC Ha O4YCHb MAJIYIO BEJIIMUNHY (

), [1] cKOpOCTh M3MEHEHHUs IaBJIEHUS B MaJbIX OTKJIOHEHHAX OLIYTUMO TIAJIaeT, a mocie 3akpeiTus Kianana (h, = 0) ocraroyHoe JaBieHne
PE3KO0 YMEHBIIACTCS, 10 MPEICIIOB 3HAYUTEIBHO MEHBIIINX, YeM YCTAHOBIICHO IS CITyvasi HOBOU ammapatypsl (ypaBHerus 16 — 18).

Orcro/ia ¥ pocT NPOAODKUTEIBHOCTH BIPBICKA Kak MO nepeaneMy (Agp), Tak u 1o 3aaHemy (Ag));
¢ponTam Brpbicka. [Ipu coxpaHeHHH XOja pa3rpy3KH HarHETAaTENBLHOro KiamaHa ( = const), OCTaTOYHOE
JIaBJICHUE YMEHBIIIAeTCsl HE BBIXOZS 3a Ipezen cHikeHus nopsaka 3 MIla, a ato yxke ompenenser, 4to
HarHeTaTeNIbHbIM KiamaH OoJjiee upeBaT HE MO M3HOCY JAMaMeTpa pasrpy304HOro MOSCKA, a MO IJIOTHOCTH
3allOpHOTO KOHyca. OJTOT apryMeHT MOJATBEPKIAECTCS W TEM, YTO COXpaHEHHE OCTATOYHOTO JIaBJICHUS
crocoOcTByeT Gosiee YeTKOMY Havaiay (opMHUpOBaHUS BOJHBI JaBJECHUs Ha BXoae B Tpyborposox (dP,/dt),
NIPY 3TOM CPEJHUN OOBEMHBIN JHaMETP KAIUTH M0 HapaObOoTKe MEHIETCSl He3HAYUTENFHO. Y BETMUCHUE HKe

() = var no HapabOTKe HPHBOAUT K PE3KOMY YXYALICHHIO KayecTBAa paclbLIMBaHus (PUCYHOK3, 0)
( ()= van).

AHanm3 MPHUBEJCHHBIX JIAHHBIX BCENSIET OMATh MBICIb M HAJICHK/I Ha TO, YTO HapabOTKa 1O KIaraHy,
paBHas 4500 gyacoB, kak Obl COXpaHSET CBOE KPUTHUECKOE JOCTOMHCTBO. HECKONBbKO HWKE, NaAuM 3TOMY
OKOHYATENIbHBIN CTaTyC KaK Mapamerpy.

N3meHeHus XapakTepUCTHK BIPHICKA OT MMapaMeTPOB WIJIa-paCIbIINTENh IPUBEACHBI HA PUCYHKY4.
AHaIM3 3TUX JTaHHBIX MTOKA3bIBACT, YTO [0 MEPE YMEHBIICHHS THAPABIMYECKON IIIOTHOCTH (AU)
MIPOAOJKUTENBHOCTD BIIPBICKA YMEHBIIAETCA IPAKTHUYECKH B 3 pa3a, a MPoI0JKUTEIBHOCTD IIEPEAHETO

(A@2), n 3aaHero (Agy); pouToB 10 40 TpasycoB MOBOPOTA KOJIEHUATOTO Bajla. Y TEUKH Yepe3 HEIUIOTHOCTH
pocturatoT 10 40 MM~ /uuki( ),BCIEACTBUE YETO, AaXKe PU IOCTOSHHOM 3HaYEHUH MEPEMEILICHHS UTITbI
octatoyHoe aaBieHue (P,qp,)cHIKaercs 10 3 ¢ 9 MIla. Bee 3T BiIusHHS IPUBOIAT K PE3KOMY YXYALICHHUIO
KadecTBa paclbUIMBAHUSA BOOOIIIE, a IO TIepeaHeMy | 3aaHeMy dporTam (d3g) mocturaer 100 u 6omee
MUKpOMeTpoB. [Iporiecc BIropaHus pH 3TOM 3HAYUTENBHO cBUTraeTcs 3a BMT, 4To CHMKaeT MOIIHOCTh
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Y KPYTSIMIUA MOMEHT JIA3EIIs.

3}1601) 0c000 OTMCYaeM, UYTO TMPCACIbHO JOIMYCTUMBIM HW3MCHCHUEM CJICAYCT CUHUTATh

IPOJODKUTEIIBHOCTD BIIPBICKA ((2) — KoTopast ¢ 260 ymenbinmmiach Ha 80. a cpenHuil 0OBEMHBIN THAMETP
KaIIu Bo3poc 1o ppoHTam 10 60 MKM.
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Puc. 5. Omxnonenue napamempos 6npvicKa RO UIMEeHeHUI0 pacnoliumens (0e3momopHuvle

ucnoimanus): (Ng)g = 160 kBm; n = 2600 1/mun; ¢y = 26 zpad. n. Kor.eaia. IKCnepuMeHn

pacuem

VYuuThIBas yBenMUEHUE NPOJOHKUTENBHOCTH BIIpbIcka A0 100, 3HaUUT CyMMapHOe ¢opaBHO28
rpaaycaM IOBOPOTa KOJICHYATOTO Bajia. Eciy cpemHuii AuaMeTp Karii B OCHOBHON BIIPBICK COCTABIUT 18
— 25 MKM, TO YXyIIIEHUE B 00ITeM cirydae He mpeBbimaeT 12 — 14 MxMm k HapaboTke 4500 gacoB. Takum
00pazomM, 3a30p 4 MKM B UTJIe-paCIIBUIMTENIC M BOCCTaHABIIMBaeMas yTeuka B mpeaenax 40 — 45 MM3 HE
NpUBEAET K HapyIIEHUIO padoyero mpouecca qu3ens. JlaHHoe 00CTOsTENbCTBO CIEAYET YUYUTHIBATH IIPU
aHanmu3e paboyero mpoiecca Ju3esl.

CaMbIM TOJIOKUTEIBHBIM (PAKTOM OCTAETCs TO, YTO €cid 3P PEKTUBHOE IPOXOIHOE CEUCHUE

pacrbutuTens ()p 3a BpeMs HapabOTKK HE MEHSETCS (PUCYHOK 5, &), TO pabovre yIacTKH XapaKTEPUCTUKHU U
1o (GpoHTaM U 3a BpeMsI OCHOBHOTO BIPBICKA COXPAHSIOTCS MIPAKTUYECKU TIOCTOSHHBIMU, a €CITH
M3MEHSIOTCS, TO Ha HEOLTYTUMYIO BeMUUHY. B mpoTtrBoBec BeaeT mapameTp( ),lI0 CPaBHEHUIO C
MOTOPHBIMH HUCTIBITAHUSIMHU (PUCYHOK 2, 0), CBSI3aHO 3TO BEPOSITHO C TE€M, YTO €CIIN BO3PACTAET
KHHEMaTH4ecKas BI3KOCTh C POCTOM TEMIEPATYPhl U YTEUKH YBEINUUBAIOTCS, B CBS3U C POCTOM

HHTGFpaJ'II:HOﬁ XAapPaKTCPUCTHUKHU BIPLICKA.
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MoTopHbIe HCIIBITaHUS U OCIUIIOrpadupoBaHre mapamMeTpoB nuddepeHnnaaIb-HON XapaKTepUCTHKH
BIIPBICKA (PHCYHOK 5, 0) MafOT OCHOBaHME 3aKIIOYNTH, YTO YBEIMUYEHUE TIPOXOAHOTO CEUECHUS PACTIBUTUATEIS,
3a CUET IPO3UNHOr0 U3HOCA pacubUIMBaroux oreepetuit 1o 0,052 ¢ 0,028 MM2 MPUBOJAT K 3HAYUTEIbHOMY
POCTy MIPOJOIDKUTEIBHOCTH 33THETO (PPOHTA. ITO MOKHO OOBSICHUTH TOBRDKMMAHHUEM TOTIIMBA UTJIOHN TTOCIIe
OKOHYaHHUsI OTCEYKH. YBENU4eHHe ( )p MPUBOAMT K YMEHBIICHHIO yTEYEK TOIUIMBA. VI3MEHEHHE yTeuek
TOIUIMBA B CTOPOHY YMEHbUIEHHs HaYMHaeTCs ¢ p=0,035 o 10 0,052, mpu Hapabotke ¢ 4500 10
6000 gacos.

Boieoown

Nwmes pe3ynbpTaThl aHAIM3a H3MEHEHHUS MMapaMeTpoB MuddepeHnnanbHON XapaKTepUCTHKHU BITPHICKA,
MOJKHO Y€ C YBEPCHHOCTBIO YTBEPXK/IaTh, UTO HapaOOTKa TOIUTMBHON anmapaTypsl 10 4500 yacoB siBIIsIeTCS
rapaHTUpoBaHHOW (Oe3ynpeuHol) HapaOOTKOH. DTO Mbl M THPUMEM 3a OTIPABHOW IYyHKT JadbHEHIIUX
WCCIIeIOBAaHUH ISl OTNPEAETICHUs] OCTaTOYHOTO pecypca, HO Mpexkae HeoOXOAMMO YCTaHOBHUTH NPEACIBHO
JIOIIYCTUMBIE MaJIble OTKJIOHEHUS TEXHUYECKOIO COCTOSIHUS MPEUU3HOHHBIX Nap U PEryIupOBOK TOILUIMBHON
anmnaparypsl.
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BILIUB TEXHIYHOI'O CTAHY NPELU3IIAHUX [TAP HA E@EKTUBHI IOKA3HUKU
JTN3EJS

AHnomauina: nposedeno ananiz 63acM038'3Ki6 napamempis YnopCcKy8amHs, NAIUGOno0ayi i UMOKI6 naiuea i
3HAUOEHO HAUOLIbWL 8NIU606I napamempu. 3Haioeno Koegiyienmu 6naugy i noby006aHi 3anelicHOCmi KoeiyicHmie
6NAU8Y HA BIONO0GIOHI imM napamempu. Bukopucmogyiouu ompumani 3aneiCHOCMI, O0XapaKmepuso8aHo 6NIuUs
MeXHIYHo20 CMAaHy NpeyusitiHux nap Ha egexmusHi NOKA3HUKU O8U2YHA. BcmaHo8neHo 3anedxcHocmi 3MiHU
XapakmepucmuKky 6NPUCKYBAHHS 6i0 MAIuX GIiOXUleHb NApaAMempis, WO XapaKkmepusyloms MeXHIYHUL CMaH
npeyusitiHux nap.

Knrwouosi crosa: nanusonodaua, koeiyicumu 6niugy, NOKA3HUKU OBUSYHA, GIOXUIEHHS NAPAMEMPIE.

INFLUENCE OF TECHNICAL STATE OF PRECISION PAIRS ON THE
EFFECTIVE REFRACTIVE DIESEL

Summary: the analysis of the relationship of injection parameters, fuel and fuel leaks and found the most
influential parameters. Found influence coefficients and built according to the influence coefficients corresponding
parameters. Using the obtained dependence, characterized by the influence of the technical state of precision pairs on
the effective performance of the engine. The dependence of the characteristics of the injection of small deviations of
parameters characterizing the technical condition of precision pairs.

Keywords: fuel supply, factors influence performance of the engine, the deviation parameters.
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