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IHomupeHHs TPaB’SIHOI POCJMHHOCTI B 32JI€KHOCTI BiJl BiKy Ta 3IMKHYTOCTI OyKoO-
BHUX HACAIKEHb JIiCONMapKoBOI 30HU M. JIbBOBa

Biosorist Ta eKoJorisi pOCIMHHOCTI B Jlicax Ay)XKe pi3HOMaHITHA 1 pOpMyeThCS B TIPOLIECi TpUBaA-
7101 eBosolii. 30epeKeHHS Ta CTaJie BUKOPUCTAHHS JIICOBUX €KOCUCTEM € OJHIEI0 3 HAHOUIBII BaXKIIH-
BUX €KOJIOT1YHHX I[iJIel ChOroAHI. ¥ poOoTi 0co0IMBY yBary Oyio CpsSIMOBaHO Ha POCIMHHICTH OYyKO-
Bux JiciB (Fagus sylvatica L.) niconapkoBoi 30Hu M. JIbBoBa. bykoBi micu JIbBIBChKOI 00J1acTi € 0J1-
HUMH 3 HaWOUIbII MPOAYKTHUBHUX B €BpOIl 1 XapakTepU3ylOTbcsd O0araTUM BHJIOBUM Pi3SHOMAHITTAM
TpaB’SIHUCTUX POCIUH. JKHUTTEBICTH JICOBOI POCIMHHOCTI CYTTEBO 3aJICKHUTh BiJI JIEPEBHOTO SPYCY.
BruB nepeBHOro HaMeTy Ha TpaB’STHUM SPYC 3MIHIOETbCS POTATOM BEreTalliifHOTo mepiofy.

Knrouosi cnosa: pocnuHHICTh, OYKOB1 HACAPKCHHS, BIK, 3IMKHYTICTb.
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JOCJAIIXKEHHS BILTUBY HAQIMHOCTI OBJIATHAHHS HA EQEKTHUB-
HICTb ®YHKINIOHYBAHHA ABTOMATHYHUX JITHIN

Po3risiHyTO mMUTaHHS 3aCTOCYBaHHS CYYacHHMX METOJIB BU3HAUEHHS HAMIMHOCTI OOJIaTHAHHS
JUISL BUPIIIICHHS 3aBAaHb MiABUIEHHS e(PEeKTUBHOCTI (PYHKITIOHYBaHHS aBTOMAaTHYHUX JIIHIM HA M-
pUEMCTBAX JIICOBOI Ta JAEPEBOOOPOOHOT TPOMHUCITOBOCTI. J[OCTHiKEHO BIUTHB HAIWHOCTI O0JIaTHAHHS
Ha ()aKTUYHY POYKTUBHICTH aBTOMATU30BAHUX BUPOOHUYHUX CHUCTEM.

Kiro4oBi cjioBa: nmoka3HUKY HAIIHHOCTI, PaKTOpU BUHUKHEHHS BiIMOB, KOE(DIlli€EHT TOTOBHO-
cTi o0nmamHaHHs, KOe(IMIEHT TEXHIYHOTO BUKOPHUCTAHHS, aBTOMaTH30BaHI BUPOOHWY1 CUCTEMH, HECTa-
OUTBHICTD TPUBAJIOCTI ONepalliif, imiTamiiHe MOAETIOBaHHS, Pe3ePBYBAHHS.

AKTyanabHicTb. HaniiiHicTh 00651a1HaHHS 3yMOBIIIOE 3HAYHHUN BIUTUB Ha €(PEKTUBHICTH (DYHKIII-
OHYBaHHS aBTOMAaTUYHUX JIiHIN. J[oCTiKeHHsT HaIIMHOCTI TOIIJILHO TPOBOIUTH 32 JOIIOMOTOI0 iMiTa-
niitHoro MonenmoBaHHsA. Po3po0iieHHs CTPYKTYPHO-KOMIIOHYBAJIbHUX CXEM aBTOMAaTHYHHX JIiHIN aae
MO>KJIUBICTH T1JIBUIITYBATH MPOIYKTUBHICTh Ta €EKTUBHICTH BUPOOHHUIITBA.

Meta — npoeKkTyBaHHSI CTPYKTYpPHHX CXEM KOMIIOHYBAaHHS OOJIaAHaHHS, SKi miaBuuifnm Ha-
JiiHICTh Ta e()eKTUBHICTD (DYHKIIIOHYBAHHS aBTOMATUYHHX JIIHIH.

HoBu3na. 3HauyHi BTpaTH yacy (pyHKI[IOHYBaHHSI TEXHOJOTIYHOTO OOJaJHAHHS CHPUYHUHSIOTh-
Csl B IEpILly Yepry HEHaIIHHICTIO TEXHIKH, HEJ0JIIKaM1 B OpraHizalii mpari Ta iHIIMH (HakTopaMH 30-
BHIIIHBOTO BIUTUBY. B mporieci TpuBanoi ekcruryaraiiii 00jaJHaHHs TOPYIIYIOTCS 3a/1aHl YMOBH B3a-
€MOJII M MeXaHi3MaMH, JETalsIMH, IHCTpyMEHTaMH, 3arOTOBKaMH, 3ac00aMU KepyBaHHS, SIKi CIIPH-
YUHEHI [HUKJIIYHOIO HECTAOUIBHICTIO TMapaMeTpiB poOOTH aBTOMAaTW4HOI JiHII. ToMy dOCHiITKEHHS
SIBHIL HAAIMHOCTI JIIHIH 3 TO3UI[I{ 3HOIIYBAaHHS 1 HAKOIMYYBAHHSI TTOIIKO/KEHb € HEJOCTATHIM.

MeToauka aociiikeHb. B aBTOMaTHYHUX JIiHISAX BIJIMOBH BIUIMBAIOTh HAa TEXHOJOTIYHY Ha-
JiHICTh Yepe3 BUIMAKOBUN XapaKTep po3MIpiB 1 MEBHUX XapaKTEPUCTUK 3arOTOBOK, MTapaMeTpiB Bep-
CTaTiB Ta iX BY3JIB, IHCTpyMEHTIB. Ha BiIHOBIIEHHSI HOPMAJILHOTO MpoIiecy (HYHKIIIOHYBaHHS aBTOMa-
THU30BaHOI BUPOOHUYOT CUCTEMH BUMAaraeThCsl MeBHUH dac. Burpartu yacy Ha BiAHOBJIEHHS HOPMaJlb-
HOT poOOTH 00JagHAHHS 30UTBIIYIOTh TPUBAJICTh IHTEPBAJIIB BUITYCKY 1 3HIKYIOTh (DaKTHUHY MTPOTYK-
TUBHICTh OCHOBHOTO Ta JIOTIOMIXXKHOTO 0OnagHaHHs. TakuM 4MHOM, y Tipolieci PyHKIIOHyBaHHS Bepc-
TaTiB CIIOCTEPITa€ThCS MOCIIOBHE YEpryBaHHS JIBOX PI3HHX IMEPIOAiB — nepioan Oe3nepediitHoi podo-
TH ty 1 IEpiOU BiTHOBICHHA POOOYOro craHy MamMHHM ts. CHiBBIJHOIICHHS MK IIMMHU TapamMeTpaMu
BHU3HAYA€E TEXHIYHUN PIBEHb YCTaTKyBaHHS Ta €(DEKTHUBHICTh HOTO BUKOPUCTAHHS y BUPOOHUITBI. BiH
OLIIHIOETHCS YACTKOIO yacy Oe3nepebiiiHoi poOoTH (dacy HampalifoBaHHs) — ty 1 KOS(IIliEHTOM TOTOB-
HoCTl K. BuTpaTtn 4yacy Ha BiIHOBJICHHs HOpMaJbHOT POOOTH OOJagHAHHS 30UTBIIYIOTH TPHUBATICTh
IHTEepBaNiB BUIYCKY 1 3HWXKYIOTh (DAKTUYHY MPOAYKTUBHICTh BepcTarTiB. PeanbHi moka3HUKHM HaliiHO-
CTl aBTOMaTUYHUX JIIHIM BU3HAYAIOTHCS 32 Pe3ysbTaTaMu (aKTHYHUX CIIOCTEPEIKEHBb 1 BUMIPIOBAaHb 3
X HaNE)KHOIO MaTeMaTUYHOI0 00poOKor0. DAaKTUUHI CHOCTEPEKEHHS 1 PO3PaxXyHKH (PAKTUYHHUX MOKA3-
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HUKIB HAJIIHOCTI MEXaHI3MiB 1 MPUCTPOIB B yMOBAX €KCILTyaTallii JOIIIPHO CYMIIIaTH 3 aHAJIOTIYHH-
MU JOCTIHDKEHHSIMH TPOYKTUBHOCTI Ta cTabimbHOCTI. CTabUTbHICTh (DYHKITIOHYBAaHHS aBTOMATHYHUX
TiHiM XapakTepusyerbes mapamerpom Epnanra K ms intepsany Bumycky. Ilapamerp Epnanra K ms
1HTEepBay BUITYCKY 3aJIe)KUTh B TEPIITy 4epry Bia mapamerpa Epnanra tpusanocti nukiy Ky 1 koedi-
nieHta rotoBHocTi MamuHu Kr. 3a qonomororo ¢popmyinu (1) MokHa aHaIi3yBaTH BIUIMB Ha MapaMeTpu
1HTEpBaJIIB BUITYCKY HE TUIBKH HAJIMHOCTI BEPCTATIB, ajie i yCiX 1HIIUX MO3aIMKIOBUX BTPAT, BUKIIU-
KaHUX K TEXHIYHUMHU IPUYMHAMH, TaK 1 30BHIIIHIMH OpraHi3aliiHO-TeXHIYHUMHU.
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3 MeTOI0 MiATBEPAKEHHS JOCTOBIPHOCTI OTPUMAHUX aHATITUYHHUX PO3B'A3KiIB Ta anpodarii ai-
TOPUTMIB MOJICITFOBAHHS TPUBAJIOCTI IHTEPBAIIB BUITYCKY MPOYKITIi, MM TTPOBETH KiIOCPHETUUHUHN EKC-
MEPUMEHT. 3a CIeliaJbHO CKJIQJIEHUM aJIrOPHUTMOM 1 BIAMOBIAHOIO MPOTPaMoI0 Ha MEPCOHATIBLHOMY
KOMIT FOTEp1 TeHEPYBAIUCh mepioau Oe3nepediiiHol poOOTH ty Ta BITHOBJICHHS POOOTO3JaTHOCTI Ma-
IIMH tp 1 TPUBAIOCTI TEXHOJOTIYHUX OMepalliii t; 3 BIaCTUBUMHM iM 3aKOHaMHU po3nofiny. TpuamicTs
4yacy HampalroBaHHA ty 1 Yacy BIIHOBJICHHS tz MAIOTh XapakTep BUIMAIKOBUX BEJIIMYWH 1 PO3MOAUISIOTh-
Ccsl B MIEPEBaXKHIM OLIBIIOCTI 32 €KCIIOHEHIIAIbHUM PO3MOIUIOM, TOMY napameTp Epnanra Tyt nopis-
Hio€ oauHMIl. CIiBBIAHOIIEHHS CEPEIHIX 3HAUYCHb TPUBAJIOCTI Yacy HaIpaIlfoBaHHS ty 1 Yacy BiJIHOB-
JIeHHS tp 33/1a10ThCs Koe(ilieHTOM TOTOBHOCTI K, KM HISIKUM YMHOM He BHU3HAYae 1 He 0OMExXye iX
a0COMIOTHUX BenuvHH. LI BenwMumHM 3ajie’kaTh BiJl THIY TEXHOJOTIYHOTO OOJIaJHaHHS, HOTO CTaHYy,
opranizanii o0CIyroByBaHHs, piBHs Oprasizamii mpari sik OCHOBHOT'O, TaK 1 JOMOMI>)KHOTO TIEPCOHAITY
Ta HU3KH 1HIUX (akTopiB. TOMY s 3pyIHOCTI aHAII3y Ta y3arajJbHEHHS Pe3y/IbTaTIiB €KCIIEPUMEHTIB

MH KOPUCTYBAJIUCh BIIHOCHHUMHU BEJIMYMHAMH 4acCy HAIPAIIOBaHHSA [, / t,, 1d4acy BiHOBICHHS 7, / a

JI0 CEPeIHbOI TPUBAIOCTI UKITY. BubOip AianazoHy BapiroBaHHS BXITHUX (DaKTOPIB y KIOEPHETUIHOMY
eKCIIepUMEHTI 00YMOBITIOIOTH IX pealbHI BEJIWYMHU B JIEpeBOOOPOOHOMY BHpOOHMUTBI. TpuBamocTi
TEXHOJIOTIYHHUX OIepalliid 3MIHIOIOTHCS B IOCUTh MTUPOKOMY JTialma30Hi — BiJl NEKIIBKOX CEKYHJ 10 Je-
KiJIbKOX XBHIJIHH i Gibiie. Ix mapamerp Epnanra sminroerses Bin 1 go 100 i 6inbire.

Pe3yabTaT aociaixkeHb. 3a po3poO0JICHOI0 METOIUKOIO MPOBOJIUIOCH IMITAIlIHHE MOJEITIO-
BaHHs Tpolecy (YHKIIOHYBAaHHS MAIIMHU 3 BpaxyBaHHAM ii HaxiitHocTi. [Ipu mipomy ¢ikcyBanucs
(hakTU4HI 3HAYCHHS 1 OOYMCITIOBATIUCS CTATUCTUYHI XapaKTEPUCTUKH TPUBAIOCTI 1HTEPBATIB BUITYCKY
MPOAYKIIT tis U151 PI3HUX CITIBBIIHOIICHb BEJIMYUH HAJIMHOCTI Ta MPOJYKTUBHOCTI MamuH (Tadm. 1).

Taoua. 1. Iucnepcisi inTepBaJjiiB BUILYCKY 32 JaHUMH KOMIT’IOTEPHOTO

eKCIEPUMEHTY ISl Pi3HOT0 Yacy HANPAIOBAaHHS t, i KoedinieHTa roroBHocTi Kr

f . K 0.50 0.60 0.70 0.80 0.90 0.95
B
10 19.05 8.04 3.53 1.29 0.33 0.15
20 33.33 13.87 6.01 2.17 0.50 0.20
40 80.00 3341 17.04 5.58 1.10 0.33
60 91.17 49.56 20.58 6.25 1.46 0.36
80 103.06 50.19 27.04 7.80 1.50 0.41
100 200.10 67.87 34.08 11.16 1.96 0.55
160 409.00 79.20 51.12 15.63 2.76 0.71
200 461.00 142.60 67.23 19.53 3.99 0.96
400 571.00 310.63 85.20 26.04 6.35 1.02
600 721.19 232.39 96.00 32.62 8.39 1.53
800 834.27 371.87 136.33 43.40 10.03 2.09
1000 1452.04 512.43 211.57 72.14 14.35 3.39

OTpumaHi pe3yabTaTH IMITAIliIHHOTO MOJIEITIOBAHHS IS IPOTHO3YBAaHHS HAIIMHOCTI aBTOMATH-
YHUX JIIHIA OJJTHO3HAYHO MiATBEPKYIOTh, 1[0 CEPEIHE 3HAUCHHS TPUBAJIOCTI IHTEPBAIIB BUITYCKY IPO-
TyKIii BU3HAYAETHCS TIIBKH CEPEIHBOI0 BEIMYMHOIO MUKy MAIIUHH 1 KOE(iiEHTOM ii TOTOBHOCTI.
Ha nucnepcito iHTepBaiiB BUITYCKY, OKpIM KOe(illi€eHTa TOTOBHOCTI, ICTOTHO BIUIMBA€ TPUBAJICTD TIE-
pioay 6e3mnepebiiftHOl poOOTH TEXHOJIOTIYHOTO YCTAaTKyBaHHS, TaK 1 4ac BITHOBJICHHS MOTO Mpare3aar-
HOCTI. 3MEHIIICHHS HAIMHOCTI YCTaTKYBaHHSI TIPU3BOAUTH 10 CHIIBHOTO 3pocTanHs aucnepcii Din (puc.
1). IHTEeHCHBHICTH LOTO 3POCTAHHS MiABUIIYETHCS 31 30UIBIICHHSAM BiTHOCHOI BETMUYMHH Yacy BiJTHO-
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BJICHHSI (g/ E) 1 BITHOCHOT'O 4acy HaIlpallOBaHHs (E/ E ). Benmuunna aucnepcii iHTepBany BUILYCKY

MPSIMOTIPOTIOPIIiiHA BITHOCHIM BEJIMYMHI Yacy HaIpalffOBaHHS HE3aJeKHO BiJl BETUYMHHU Koe]illieHTa
TOTOBHOCTI. 3Ha4HE 3POCTaHHS JUCHEPCii IHTepBaly BUITYCKY i3 3HIKEHHSIM HaAIMHOCTI BEpCTATIB,
MPUBOAUTH 0 IHTEHCUBHOT'O 3MEHIIIEHHS MapaMeTpa CTa0lIbHOCTI, SKHl OCOOIMBO Pi3KO 3HMIKYETHCS

13 3MEHIIIEHHSIM KoedillieHTa TOTOBHOCTI (pHC. 2).
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OCHOBHI BUCHOBKHM CTaTUCTUYHUX JOCIIIKEHD:

1. 3MeHmmeHHs HaIIHHOCTI OOJagHAHHS MPU3BOIUTH J0 3HAYHOTO 3POCTaHHS TUCIIEPCii IHTEepBa-
JiB BUIYCKY MPOAYKLIi. 3HaYyHe 3pOCTaHHS AUCHepCii IHTepBally BUITYCKY 13 3HM)KEHHSIM HaJIHHOCTI
MaIIiH, TPU3BOIUTH 10 IHTEHCUBHOTO 3MEHIIIEHHS MTapaMeTpa cTablTbHOCTI sl IHTEpBaTy BUITYCKY.

2. HanifiHiCTh TEXHOJIOTIYHOTO OOJIaJIHAaHHS CTBOPIOE 3HAYHUHN BIUIMB Ha (PAaKTHUYHY HPOJYKTHB-
HICTh Ta €()EKTUBHICTH aBTOMATUIHUX JIIHIK y IepeBOOOpOOHIii ramy3i. CepenHe 3HAUCHHS TPUBAJIOCTI
IHTEepBaiB BUITYCKY MPOJYKIIii BU3HAYAETHCS BEITUYUHOIO CEPEIHHOIO 3HAUCHHS Yacy TEXHOJIOTIYHOI
omepairii 1 koedilieHTOM TOTOBHOCTI Bepcrtata. [linBuieHHs] HaAifHOCTI aBTOMATHYHUX JIIHIN HE0OXI1-
JTHO TIPOBOJUTH 3 BUKOPUCTAHHSM CTPYKTYPHOTO PE3epBYBAaHHS, PO3POOJICHHS CXE€M KOMIIOHYBAHHS
TEXHOJIOTIYHHX JIHIN, CTPYKTYPHO-TIApaMETPUIHOI ONITUMI3AIlii.
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Research on the influence of equipment reliability on the efficiency of

automatic lines operation

The problems of usage of modern methods of definition of reliability of the equipment for the
sanction of problems of increase of efficiency of operation of the automated manufacturing systems on
firms of a timber industry complex are esteemed. Influencing reliability of the equipment on effective
output of the automated manufacturing systems in a wood-working industry is studied. Refuses in
technological lines influence on reliability through casual character of sizes and certain descriptions of
purveyances, parameters of machine-tools and their knots, instruments. On-stream of equipment the
conditions of interplay between gears, parts, tools, bars are degraded, which one are conditioned by
cyclical instability of parameters of activity of contribution links. For contribution links the failures
influence technological reliability through random nature of the sizes and miscellaneous characteristics
of parts, parameters of machine tools. The factors, which one influence activity of lines: temperature
and humidity of environment, treatment schedules, temperature both properties of working fluids and
gases, friction coefficient, deterioration of the tool, decrease of its stability, proficiency of staff,
organization of service, error in time schedule controls and other. For reliability prediction of the
automated lines such parameters of reliability will be used: parameter of intensity of a flow of failures;
a function of reliability; a mean time of activity; service life; mean technical resource; a mean time of
repair; intensity of repair; an operational readiness coefficient; Factor of technical usage. The
parameters of reliability are intimately connected to parameters of productivity of the automated lines.
The reliability of a production equipment considerably influences effective output and efficiency of the
automated manufacturing systems in a wood-working industry. Reliability of equipment considerably
influences on the actual productivity of the automated production systems. The outcomes of simulation
modeling confirm, that average value of duration of intervals of output is determined in average value
of time of an operation and operational readiness coefficient of the equipment. The reduction of
reliability of the equipment conducts to useful increase of a dispersion of intervals of output and to a
decrease of parameter of stability of operations. The reliability augmentation of the automated
manufacturing systems is executed with the help of structural reserving, by minings of the schemes of
accommodation of the equipment, structural - parameter optimization.

Keywords: parameters of reliability, factors of originating of failures, operational readiness
coefficient of the equipment, factor of technical usage automated manufacturing systems, instability of
duration of operations, parameter of stability, simulation modeling, backuping is automated.
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CYUYACHUH CTAH, CTPYKTYPA TA ILISAXH
3BAI'AYEHHS JEHAPO®JOPU PAIBCHKOI'O [TAPKY

BuBYeHO TaKCOHOMIYHY CTPYKTYpY aBTOXTOHHOI Ta KyJIbTHBOBaHOI AeHApodiaopu PaiBcekoro
napky. 3IiHCHEHO PO3MOILT ASHAPO(IOPH 32 KUTTEBUMHU (HOpMaMH, TPYIaMU POCTY Ta MOXOKEH-
HSM. BHBYEHO TakCOHOMIUHY CTPYKTYpY AEHAPO(IOpH, peKOMEHIOBAaHOI 1O BUBYCHHS 3TiHO HaBUa-
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