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CUCTEMATU3AIIUA COBPEMEHHOI'O MACOPE3ATEJIBHOI'O ObOPYIOBAHU S
N OOEHKA HEMCITPABHOCTEU ITPOMBIIIJIEHHBIX BOJIYKOB
A. B. CrapyHos, A. B. I'punenko, A. A. JIykun, C. B. I'anenko, Y. H. CtapyHoBa

Pedepar. Ha ocHoBe aHamm3a KOHCTPYKIIMA COBPEMEHHOTO MscOpe3aTelIbHOro obopymo-
BaHMA, HCIOIb3YEMOI0 IepepadaThIBAIOIMMU MPEATPUATHAMY, YCTAaHOBJIEHO HX OOJIBIIOE MHOTO-
oOpasne, 0OOCHOBaHHOE KOHCTPYKIMOHHBIMA W TEXHOJOTHYECKUMHU TPEeOOBaHMSIMHM, IPEABSIBIIIC-
MBIMH K JaHHOMY BHIy MamuH. Llenb nccrmenoBaHHs — yCTAHOBHUTH INPHU3HAKH, XapaKTEPH3YIOIINE
MIPOMBIIIUICHHBIE BOJYKH, COCTABUTHb MX KIJIACCU(HKALUIO, OINPEAEIUTh OCHOBHBIE HEUCIIPABHOCTH
U CTENEeHb WX BIWSHHA Ha pabOTOCHOCOOHOCTH IIPOMBIIUIEHHBIX BOJTYKOB. OTmpeneneHbl KOH-
CTPYKTHUBHBIE W TCXHOJIOT'MYCCKHE Tpe60BaHI/IH K MNPOMBIIIJICHHBIM BOJYKaM. HpOBe}ICH aHaJIu3 u
BBISABJICHBI OCHOBHBIC TNPHUYWHBI BO3HUKHOBCHUA HeHCHpaBHOCTeﬁ IIPOMBIIIJICHHBIX BOJYKOB. VYcra-
HOBJIEHBI CTPYKTYPHBIE MapaMeTphl, XapaKTepPH3YIOIIHE TEXHHMUYECKOE COCTOSHHE MHPOMBIIIICHHBIX
BOJYKOB. BbpIOpaHa MeTOOWKa ampHOPHOTO PAaHXHPOBAHUS HAa OCHOBE AKCIIEPTHOH OLIEHKH CIELH-
QIMCTOB OCHOBHBIX HEHCIIPABHOCTEH Y3JI0B NPOMBIIIJIEHHOTO BOJYKA. YCTaHOBICHBI IPHU3HAKH,
XapaKTepu3yolue IPOMBIIUICHHbIE BOJNYKH, HAa OCHOBE JTOTO COCTaBIE€Ha HX KIACCU(PHKAIMSL.
IIpencraBneHa CTpyKTypHas cxema TexXHH4eckoil cuctemsl «IIpomslmieHHbI Bomdok». Onpenene-
Hbl OCHOBHBbIE HEHCNPABHOCTH M CTENEHb HMX BIUSHUS Ha TMOTEPI0 pabOTOCIOCOOHOCTH, paccMmart-
pUBaeMbIX YCTPOMCTB B IIpoliecce HKCIUIyaTauuu. Bcs COBOKYIHOCTb HEUCIPAaBHOCTEM IPOMBIIII-
JICHHBIX BOJYKOB CTPYNIIMPOBAaHA OTHOCHTENBHO TpPEX IOJICHCTEM: PEXyIleH, MOomaroImeld u Ipu-
BonHOH. [Ipu aHammsze HemcmpaBHOCTeH ObIIO BbIAETEHO 10 caMbIX BaXHBIX M3 HHX, BIMAIOIINX
Ha paboTOCIOCOOHOCTh BONYKA W BBHIMOJHEHHE WM TEXHOJOTMYECKOro Tmpolecca. Bes coBOKyn-
HOCTb TIPEJICTABICHHBIX HEHWCIPaBHOCTEH IPOMBIIIIEHHBIX BOJYKOB OblIa paHKHMpPOBaHA IO BECY.
Jns ux oneHku npuMeHsuack 10 OanpHas cUcTeMa M pacCTaBISUIMCh Oajulbl B COOTBETCTBHH CO
CIIOKHOCTBIO B mpenenax or 1 mo 10. B mepByto rpymmy ObUIM CrpyNIHPOBaHBI HEUCIIPABHOCTH
¢ panramu Oosiee 238 (HEHCHPaBHOCTH C 0OoJiee BBICOKOH BEpPOSITHOCTHIO MOsBICHHS). Bo-BTOpyiO
TpynIy BOLUIM HEUCIPABHOCTH C 3HaueHHeM paHra MeHee 150 (HeMCIIpaBHOCTH C MeEHBIIEH Be-
POSITHOCTBIO TIOSIBIICHMS). YCTaHOBIICHO, YTO MaKCHMAJIBHBII BEC MMEIOT HEHCIPaBHOCTH, O0O3Ha-
yeHHbIe Kak n6, nl0, n9. OHM XapakTepU3yIOT TEXHHUYECKOE COCTOSHHE PEXYIIeH MOICHUCTEMBI U
nofarouield. IlpuopuTter oOCITyXMBaHUSI M KOHTPOJS CIEIyeT YIENHTh JaHHBIM MOACHCTEMaM.

KioueBble ci10Ba: TpPOMBIIIJICHHBIE BOJTYKH, H3MEIbUYEHHE, TEXHHUYECKAs CHCTEMa,
YCTPOMCTBO, KJIacCU(HKALUS, AIPHOPHOE pPAaHKUPOBaHHE, HAIEKHOCTh, PabOTOCIOCOOHOCTH, HEWC-
MIPaBHOCTH, OTKa3, BEPOSATHOCTb OTKa3a.

BBenenne. CoOBpeMEHHOE CEIbCKOE XO- ux oOmyro knaccudpukarmo (puc. 1) wu
3SIMCTBO M TepepadaThIBAIONIME TMPOU3BOJACTBA  CHCNIATh BBIBOJ, YTO B HACTOSAIIEEC BpeMs JaH-
AKTUBHO HCIOJB3YIOT HH(POPMAIIMOHHBIC TeX- HBIH CEKTOp H300MIyeT pPa3HOOOpPa3HBIMU I10
HOJIOTHM sl  TOBbImicHUS 3()()EKTUBHOCTH  CTENCHM HM3MEIbUCHHUS MamuHaMu [15].
mpousBoacTBa [1, 2, 3]. Wx BHenpeHme mpo- B mpormecce 00pabOTKH COBpeMEHHBIE MSICO-
HCXOAWT KaK B TEXHHWKE, TaK W B TEXHOJOTH-  pe3aTellbHBIE MAaIIMHBI OOECIICYMBAIOT IUCIIEPC-
YECKUX JHUHUSIX npousBoictea [4, 5, 6]. Ucro- HOCTb YacCTHIl B JOBOJIbHO IIMPOKOM JHANa3oHe,

pHsl TOTPEOJICHUST MSCHBIX M3JCNMUH HampsMyl0  CO CPEAHEH BEMYMHOW B 3aBHCHMOCTH OT BHJa
CBs3aHa C Pa3pabOTKOW W MoOJepHHM3alMed  HM3Menb4eHHs (KpyHHOe, CpelHee, MENKOe, TOH-
CIICIMAIM3UPOBAHHBIX MAaIlMH, obecreunBaw-  koe u koutougHoe) ot 0,01 go 100 mm [16, 17].
IIMX U3MEJbYCHHE W OJHOPOIHOCTH CTPYKTY- CpenHee U MeNKOe M3MENbYCHHE OXJIAK/ICH-
pel nmaHHOM mpoxykuuu [7, 8]. OmHUM U3 HOTO U 3aMOPOKEHHOTO Msca, XKHpa, JKUPOCOIep-
MEPBBIX YCTPOWCTB JUI TOJYYEHHs MSICHOTO  JKAalllUX MaTEepHaliOB, CyOIIPOIYKTOB B YCIIOBHSX
¢apma Obuta MexaHWYecKass MsCOpyOKka, M300-  mepepabaThIBAIOIICTO IMPOM3BOJICTBA OCYIIECTB-
perénHas B 19 Beke Kapnom /[Ipesom. JSI0T C MOMOIIBIO BOJNYKOB. BbICOKas Mpou3Bo-
Bornee uem 3a mONyTOpaBEeKOBOH NEpPHON  JUTEIHHOCTh, MPOCTOTA KOHCTPYKIMU OCHOBHBIX
YCTPOMCTBO TPaHC(HOPMHUPOBAIOCH M3 MPOCTOTO  MEXaHM3MOB, YA0OCTBO B IKCILIyaTallu, 00CIy-
JIBYPYYHOTO C HW3OTHYTHIM HOJYKPYrOM HOXXOM  JKMBaHHM W PEMOHTE, NMPOBEICHUHM CAHWUTAPHOU
YCTPOMCTBA B CIIOKHYIO TEXHHYECKYIO CHCTEMY  OOpabOTKH M MHOTOE JIPYToe SIBISIOTCS OCHOBHbI-

[9, 10, 11]. bmaromapss ImHpPOKOMY TIpUMe- MU IPUYMHAMU MaccoBOTO ux
HEHHIO JaHHBIE YCTPOWCTBA IOABEpPralvch  wmcmoibs3oBanwms [10, 14].
MOCTOSSHHOMY ~ KOHCTPYKTUBHOMY COBEIIICH- Benymumn  3apyOeXHBIMH W OTEYECTBEH-
CTBOBAaHMIO: HM3MEHSUINCh  IIPOCTPAHCTBEHHOE  HBIMH KOMIAHUSIMH MO TPOM3BOJCTBY IPO-
pacriojo)keHHe ¥ KOJMYECTBO COCTaBISIO-  MBIIUICHHBIX BOJYKOB B HACTOAIIEE  BpeMs
IUX Y3JI0B U JJIEMEHTOB, YCIOXHSJICA Me-  SIBJISIOTCS: «Seydelmanny, «Kolbey,
XaHU3M u3MenbueHus, BupomsMmensuics ero  «Kramer + Grebe» (I'epmanust), Hualian Machin-
npusox [12, 13, 14]. ery (Kurait), «Laska» (ABcrpus), Inwestpol
AHanmn3 KOHCTpyKuuit coBpemeHHBbIX Ma-  (Ilompmia), «Wolfking (danus),
IIMH, WCTIOJNB3YEeMBIX B ycloBHAX mepepabatel-  «Palmia» (IIBermmst), OM3 (r. IlaBmoBo, P®),
BAIOIINX NPEANPHUATHH, No3BoMMI coctaButh  OAO «Toprmamm (r. Iepwms, PD),
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OAO '"Toprmam" (r. bapanosuun, PB),
HIIO «IBA+K» (r. Boponex, P®) u psn
Ip. [4, 5]. Beimyckaembie H3IeNUs HUMEIOT

pa3IMYHBIE CXEMBI
KOHCTPYKTHBHBIMH
HapaMeTpamu.
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Puc. 1 — Knaccudpukamus mscope3aTelNbHBIX MAaIIiH

Takass pasHOTHUIHOCTh KOHCTPYKIMH YCIIOX-
HSeT MX MOoJ00p K YCIOBHSM KOHKPETHBIX Ipea-
npusTHil. MHoOroneTHee wu3ydeHUMe  Ipolecca
U3MENBYEHUS] U YCTPOWMCTB  AJIA €ero

peanu3any IO3BOJIHIM CHOPMYIHPOBATH OC-
HOBHbBIC KOHCTPYKIIMOHHBIC MW TCXHOJIOI'MYECKUC
TpeOOBaHUs,  TpEenbsBIsIEMble K  JIAHHBIM
MammHaMm (puc. 2) [4, 5].
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Puc. 2 - Tp€6OBaHI/IH, MNPEABABIIACMBIC K TPOMBIIIJICHHBIM BOJTYKaM

[Ilupora ¥ MHOTOrpaHHOCTb KOHCTPYKLMOH-
HBIX ¥ TEXHOJIOTHYECKUX TPEOOBAHWH, MPEIbsIB-
JSeMBIX K JAHHOMY BUIY MAallMH U NPUBOJUT K
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3HAYUTEIHHOMY MHOTOOOpa3sHio0 CYyIIECTBYIOIINX
KOHCTPYKLIMH.
OKcImyaTanusi JaHHBIX YCTPOICTB HOKa3ana,
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YTO B HPOLECCE HM3MENbYEHHsS MSICHOTO ChIPbS,
¢dapm Ha BBIXOAE HE BCErga MNPEICTaBISAET W3
cebsi TOMOTEeHH3UPOBAaHHYIO cucteMy. OmHOW U3
MIPUYXH TaKOW HEOJHOPOAHOCTH (haplia sSBiIseTCs
HEpaBHOMEPHOE pacIpe/ielieHHe Msica 110 BCEMY
00bEMyY paboueil kKamepbl. ITO IPUBOAUT K CHU-
YKEHUIO Ka4eCTBa MPOYKTa, OBBIIICHHIO HArpy3-
KM Ha PEXyIIUHd MEXaHU3M U JPYTUe 3JIEMEHTHI
KOHCTPYKIIMH, CIHOCOOCTBYSl BO3HHKHOBEHHIO
OTKa30B B paboTe ycTpoucTs [4, 5, 9].

Lenp nccnenoBanmii — yCTaHOBUTH NPHU3HAKH,
XapaKTepu3yoIIue IPOMBIIIICHHBIC  BOJUKH;
COCTaBHUTh UX KJIACCU(HUKALHUIO; OTPENEIUTh OC-
HOBHBIE HEUCIIPABHOCTH U CTENEHb WX BIIMSHHS
Ha paboTOCOCOOHOCTh HPOMBIIIIEHHBIX
BOJIYKOB.

Martepuajibl U MeToAbl. B pabore Ha ocHO-
BE€ aHaJW3a MATEHTHOM M HAyYHO-TEXHHUYECKOH
JUTEPATyphl B 00JIACTH TpoIiecca N3MENbYCHUS U
COBPEMEHHBIX KOHCTPYKIHH MsICOpe3aTeNIbHBIX
MalllMH OTNpEeJeNICHbl: KOHCTPYKIIMOHHBIE U TEX-
HOJIOTHYECKHE TpeOOBaHMS, IMPEIbSIBIIEMBIE K
MIPOMBIINIJICHHBIM BOJYKaM, BBIABJICHBI HUX TI'PYII-
MUPOBOYHBIE  MpPU3HAKH,  COCTaBIE€Ha WX
KJIaccu(UKAIUs.

[lepsuunast pabora 1o opraHu3anuy HabIIo-
JICHUH 10 BBISBIICHHUIO HEWCIIPAaBHOCTEH TeXHUUe-
ckoll cuctembl «[IpOMBIIITIEHHBIA BOJIYOK» MPO-
BezieHa Ha 6aze kadenpsl «TexHUueckuil cepBHC
MaIlliH, 000pyNOBaHUS U 0E30IIaCHOCTH JKHU3HE-
nesitenbHocTHY IOYpI'AY. Beimava 3amanust Ha
MIpOBeIcHNE HaOIIOAeHUI BBIITOHEHA IPH BBIXO-
Jie MarkucTPaHTOB, OOYIIAIONIMXCS IO HaIpasie-
HUIO TIOATOTOBKH «ATPOMHXEHEPHS» Ha JIETHIOIO
MIPOM3BO/ICTBEHHYIO  NpakTHKy. HabOmonenus
TIPOBOAMIINCH B YCIIOBHAX JCHCTBYIOIIMX MSCOIIE-
pepabatbiBatoluX npennpustuii r. YensOuHcka
n Yensbunckoit obmactu: Arpoxonguar «PaBucy,
000 «Arpodupma Apuanm,
00O «Yebapkymbckas mnruma»y, 000 MIIK
«Pomkopy. HabnromeHuss mpoXonuin B TEYCHUH
50 cMeH, MPOAOIKUTEILHOCT CMEHBI COCTABIIS-
na 8 gacoB. [lon HaOMoOAEHIEM HAXOAMINCH MTPO-
MBINUICHHBIC BOJYKH CICIyrONuMX Mapok: Seydel-
mann AU 200 — 3 mr., Laska WW 200 — 4 mr.,
Laska WW 400G — 1 mr., Kilia WW-200 — 3 rr.

IIpoBenénubie HAOTIOACHMSI, TO3BOJIIIIN yCTa-
HOBUTh OCHOBHBIE HEHCIPAaBHOCTH CHCTEMBI
«IIPOMBIIUICHHBI BOYOK», M3Y4UTh CTPYKTYp-
HBIC TIapaMeTphl €€ COCTOSHHMS, OTOOpasKarolye
CTETICHb Pa3BUTHS HEWCIPABHOCTEH IaHHBIX
YCTPOMCTB BO BpeMs dKcIutyarauud. Ha ocHoBe
MOJTY4EeHHOH MH(OPMALIUH, HCIONB3YsI METOJIUKY
arnpHOPHOTO paHKKPOBaHMsA, ObUIa chopMHUpOBa-
Ha aHKeTa AJsi MOoCNeAyroue o0paboTku iaH-
HBIX. [IpoBEIeHBI aHKETHPOBAHKE CIICIHAINCTOB,
YYacTBYIOIINX B HAONIOACHUSX, W CTaTHCTHYE-
cKast 00paboTka pe3ynbTatoB [18].

CyTp MeTo#a 3aKiIIo4yaeTcsi B IIPOBEACHHUH
9KCIIEPTHOM OIEHKW JaHHBIX TPYMIOH PEcIoH-
JICHTOB, SIBIISIIOIINXCS CHEUAICTAMU B HCCIIe-
nyemoi obmactu. O1ieHKa BIUSHUAS KaKI0W HEUC-
MPaBHOCTH Ha PabOTOCTIOCOOHOCTH MPOMBIIIIIEH-
HBIX BOJYKOB ITPOBOAMIACH HA OCHOBE JINYHOT'O
OTIBITA PECTIOH/ICHTOB M aHAJIN3a IPON3BOICTBEH-
HBIX CUTYyaluil.
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B aHKeTHpOBaHMM y4YacTBOBAIM CIEIHAIH-
CTbI, pabOTarOIIKE HA BBIIIE NEPEUNCICHHBIX IIe-
pepabaThIBaIOIINX NPEIIPUITHSIX, BEAYIIUE TIpe-
mojaBaTeN B 00IacTH TepepadOTKH MSICHOTO
coIpbsl Kadenpsl «TeXHUYECKUi cepBHC MallnH,
000pyIOBaHUS M OE30MACHOCTH KU3HEACATEIEHO-
CTH» U MAaruCTpaHTbl, IMMPOXOAMWBIIHE ITPOU3BOI-
CTBEHHYIO IIPAKTHKY.

[To pesynpratam 06paboTku 35 aHKET MOCTpPO-
€Ha MaTpulla PaHroB HEMCIPaBHOCTEH U ompene-
JIeHA CTETIeHb NX BIMSHHS HA TIOTEPIO paboTOCTIO-
COOHOCTH JaHHBIX YCTPONCTB.

PesyabTatel m obcy:xaenme. PazpaboraH-
Hasl KJIaCCU(HKALUS TPOMBIIUIEHHBIX BOJIYKOB
(puc. 3) BrIIOYAET CIEYIOUINE XapaKTepHBIe
IPYNIHUPOBOYHbIE TPHU3HAKU: Ha3HA4YeHHe, I10
KOHCTPYKIMH M PACITIOIOKEHUIO paboyero mHeka
MUTAIOIIETO MEXaHU3Ma, 110 BUIy pabodero opra-
Ha, 110 CI0CcOo0y MOAAYH CHIPBSI, TI0 YHCITY 000pO-
TOB TIPHUBOJIA, 110 CIIOCOOY YNPABICHUS M OPTaHU-
3allMM BOJYKA, 110 THUIy peOpa Ha paboueil mo-
BepXHOCTH OapabaHa, 10 BUY XapaKTEpPUCTUKH U
¢$yHKIMSIM pUBOJA, N0 (opMe pazMmenieHus Oa-
pabana u mHeka [4, 19, 20].

BriiBnenHoe  pa3sHooOpasme  KOHCTPYKITHA
MIPOMBIIICHHBIX BOJYKOB OOYCIIOBJICHO HAIHYH-
€M TIPECTaBJICHHBIX KOHCTPYKIIHOHHBIX U TEXHO-
JIOTHYECKUX TPpeOOBaHMH, MPEIbIBIIEMBIX K HUM
U nojy4aeMomy nponykry [14, 15]. 3rto crocob-
CTBYET ITOCTOSIHHOMY HOUCKY ONTHMAIbHBIX KOH-
CTPYKTHBHBIX pemieHnil. CoBepLIeHCTBOBaHUE
KOHCTPYKIIMII OCYILECTBIIAETCS B HalpaBICHUU
obecrieueHnss MPUHYJUTENBHON MOAaYn M yXoAa
0T cBOOOIHOM mMoa4n ChIpbs U3 OyHKepa B pabo-
YyI0 30HY 32 CUET BBIIYCKa BOJYKOB CO IITHEKO-
BOW TO/1aueli, Kak 00ecreYnBalonX paBHOMEp-
HOCTh ¥ HEIPEPBIBHOCTH MPOLIECCa M3MENbYCHHUS.

B npennioxxeHHo# knaccudukanuy npennpu-
HSITA MOMNBITKAa 00BEJUHUTD Pa3pO3HEHHBIE CYIIle-
CTBYIOIIME CBEJCHMS O JaHHOM  Tpymme
MammH [21, 22]. Knaccudpukamus mo3BOISET
YIPOCTUTH BBIOOpP IPEACTABUTENSM IIPOU3BOI-
CTBa JIaHHOTO O0OpPY/IOBAaHHUS M MOXKET CITy>KHTb
KOHLIENTYyaJTbHOW OCHOBOW Mpoliecca MOJAEIUpPO-
BaHUS PaCCMAaTPUBAEMBIX YCTPOUCTB [23].

C MO3UIMMN HAJCKHOCTU TIPOMBIIIIICHHBIC
BOJIYKKM NPEACTABIAIOT CJIOXKHYIO TEXHUYCCKYIO
CHCTEMY, COCTOSIIIYIO M3 TPEX B3aMMOCBA3aHHBIX
MOJICHCTEM C TOCJIEAOBATEILHBIM PACTIONOKECHH-
€M DJIEMEHTOB [8§, 9].

[epBas moacucTeMa — MPUBOAHAS, COACPIKHUT
AIIEKTPOCUCTEMY M CHJIOBBIC arperarsbl, PUBOIs-
IIYe B JIBIXKCHUE BCE MEXaHU3MBI BOJTUKA.

Bropas moacucrema — pexyluasi, BKIOYaeT
KPECTOBLIC HOXHW W HCHIOABUXHBIC PEHICTKU C
OTBEPCTHSAMH, yCTAHOBICHHBIMH B OIIPEICICHHON
nocnenosarenbHocTu. IIpoxoas uepes pexymiuii
y3el, ChIpbe TNpHOOpeTaeT HEOOXOIUMYIO JHnC-
MEepCHOCTh JUIA  JajbHEHIIero MpOn3BOJICTBA
MPOYKIINH.

Tperbs moxcucreMa — MoJaroNIasi, BKIIOYAET
B ce0si OyHKep, KopIyc ImHeka u mHek. Obecre-
YMBAET MEPEMEIIEHHE ChIPhS K PEXYIEMY MeXa-
HU3MY, KaK NpaBHJIO BKJIIOYAE€T OAWH paboumid
(Tmomaroruii) MIHEK U OOWH, peke ABa, TUTAOIIIX
IIHEKa, NPUHYIUTEIBHO  OCYLIECTBIISIOIINX
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moJiavy ChIpbA Ha paboumii mHek. IIpencrasien-
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S BOITUKH Somp
2. HAKTIOHHO®E 2. mpAMEIE
1o pacIIoNOKEHITEO $ ITo dopme pebpa
padouero kH o crocody o Ha BHyTpPeHHefl
INITIIHIPA VIIpaBTIeHILT TIOBePXHOCTH ITUOIH/IPA
ITo cocoby Mogatnt L. pyumoft R .
CHIpH € 2 arTOMATIMMeCKIIt » o Trmy mraomero
3. MOMyaBTOMATIYECKINT MEXAHITMA
. y______
B peskymit 1. camoTexoMm
i - —* 2. MeXaHI3HPOBaHHAIL [lo xoHCTpVEIRIM
MEXAHITM ) TpOBALIE b3 N
ojaua
. 1. obrmt
B 1. mox peficTBIleM > MFIHEBILIY ATEHELT
N Ha ocHopHoOIT MACCEL = Y
TIHER 2. MIITAROIIIM [To pacmonoxeHITO
MEXaHH3MOM OTHOCHTEILHO e
padouero IHeKa
OVHE —» 1. pyuHasa .
> B Gyrxep N PYHHE . mprnmEIpHYeckTO
2. MeXaH3IHPOBAHHAL 5 .
2. KOHIIeCKIHt
3. CTVIIeHYAaTEOL
4. KOMOMHIIPOBAHHELT

Puc. 3 — Knnaccugukanus npoMbIIIIIEHHBIX BOJIYKOB

HpI/I OTOM HCUCHPABHOCTHU OTACJIbHBIX 3JIC-

B YXYALICHUM Ka4YeCTBa IPOAYKIIUH.

MCHTOB BOJIYKa BJIMAKOT Ha pa60Ty BCEH cH-
CTCMbI LEJIMKOM, BbIpaXKasiCh b0 B CHIDKE-

HUU TPOU3BOAUTCIBHOCTU yCTpOﬁCTBa,

CrpykTypHas cxeMa U (yHKIIHOHATHHEIC CBSI-
31 TEXHUYECKOU CHCTEMBI «ITPOMBIIIICHHBIN BOJI-

R195(00) YOK», MPEIICTABIICHBI HA puC. 4.
npodykm nepepabomru
Peocywyan llooarowasn IHpusoonasn
noocucmema noocucmema noocucmema
OCHOBHbBLE 21eMeHm®bl!
- HOMCH, - [5'1'?1’?\‘8.0.' - 3.?9K??7P0d6llfaﬂ?€.7b,‘
- pglﬂ emxKu - KO‘UHV'I'C‘ HiHeKa, - ..’JQ.H'EHH{]H nepedaua,‘
- MtHeR - ped_\‘fcmop

Puc. 4 — KoMIutekc TeXHUYIECKHAX B3aHMOCBSI3€H B IPOMBIIITICHHOW N3MENbYArOIIei MallinHe
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JIrobas TexHHWYecKas CHUCTeMa B IIpolecce
9KCIUTyaTallM{ IIOJBEPraeTcs 3HAKOIEePEMEHHBIM
Harpy3kam. Co BpeMeHeM HaKaIUIMBAaIOTCS MeJ-
KHE HEHCHPABHOCTH, KOTOPHIE CO BPEMEHEM MO-
IyT MepepacTH B CIOXKHBIA OTKa3 WM HOJHYIO
yTpary padoTtocrnocobHocTH. [To Mepe nosiBieHNs
MEJIKMX HEHCIIPABHOCTEH HaOIIONAIOTCS W3MEHe-
HUsI B BBIXOJHBIX pa6oq1/1x IMOKa3aTCiIsIX BOJIYKA:
CYIIECTBEHHO  IaJaeT  IMPOM3BOJUTENBHOCTD,
YXYALIaeTcs] Ka4YeCTBO KOHEYHOro IPOIYKTa, pac-
TYT 3aTpPaThl SHEPTUH W BO3PACTAeT BPEMs BbI-
TONTHEHHs pabodero mporiecca [8§, 9].

[posiBieHNsT HEUCTIPABHOCTEH MOMKHO JIETKO
HaOJIIoIaTh B MpOLECcCe IKCILTyaTallud TEXHOJIO-
ruyeckoro obopynoBanus. OJHAKO, CO BpeMEHEM
nro0as HEHCHPABHOCTh IEPEXOAUT B PE3KYIO

MOTEPI0 TTPOU3BOAUTEIHHOCTH M MOJHYIO yTpaTy
paborociocobrocTn. Hepeakxo 6a30Bbie  y37BI
MOJUIeXKAT TIOJHON 3aMeHe Ha aHaJOTHYHBIC
HOBEIE.

Ananmu3 WHQGOPMAIMOHHBIX HCTOYHHKOB H
PE3yJIbTaTOB SKCIUTyaTallMOHHBIX HaOIIOAEHUH 32
pabOTONl TPOMBIIIICHHBIX BOJYKOB ITO3BOJIMIN
OTIPEJEeNNTh TIepeYeHb Hanboliee 4YacTo BO3HUKA-
IOITNX HEWCIPaBHOCTEH, KOTOpPBIE B CIIydae HH-
TEHCU(PHUKAINN JATBHEHITNX MPOLECCOB BBHI3HIBA-
10T aBapHUifHBIC CIIydau. Y CIIOBHO, Bce HEHCIIPaB-
HOCTH MOKHO pa3felUTh Ha TPH TPYIIIBI C y4de-
TOM TNPUHAJISKHOCTH K 0a30BOMY Y3Iy: Pexy-
meMy, IIPUBOJHOMY M Tojaromemy. Beero mox-
HO BbIIenuTh 10 pa3sHOOOpa3HBIX HEHCIPABHO-
creit (Tabu.).

Tabmuna — AHanu3 HauboJee CIOXKHBIX HEMCHPABHOCTEH MO COCTaBIISIOIINM IOJCUCTEMaM Ipo-

MBIIIJICHHBIX BOJITYKOB

Tloacucrema Bomuka

Hawnbonee cnoxusie HEUCHPABHOCTU NMPOMBINUICHHBIX BOJTYKOB U UX

0003HaueHUE

IInTaromue n
MOAAIOLINE y3IIbl

ns — OOpaTHBII BEIHOC U3MEILUYEHHOTO MsICa B TIOJAIOIIUI OyHKEp

n; — HpHBOI[HOﬁ QJICKTPOABUTATEJIb CYIIECTBECHHO I'PECTCA

U cpabaThIBACT 3alUTa

HpI/IBOI[HLIC MeExa-
HU3MBbI

n; - Bo3unkHOBEHUE IMOCTOPOHHUX 3BYKOB B 3JICKTPOABUIATEIIC

n; — BO3HUKHOBEHHUE MTOCTOPOHHUX 3BYKOB B PEIYKTOPE

n4 — BykcoBanue npuBosa npu nepenayde BpamieHus

Ng — Msico HEAOCTAaTOYHO U3MEJIbYACTCA, IIPU 9TOM 3HAYUTCIbHO HArpeBasiCb

n; — 3abuBaHue PEHICTKU U3MECJIbUYCHHBIM MACOM

Pexymmii annapar

ng — Y1apsl ¥ IlyM BHYTpH padoudero 6apabana

ny — CHIKEHUE NPOIYCKHOW CIOCOOHOCTH OTBEPCTHIT HOKEBBIX

peLIeTOK

njo — O et cMATHS Msica, BMECTO PE3aHUs

Kak BumHO U3 TaONHIIBI HEUCTIPABHOCTH pac-
TIpeeIsTIoTCs. HepaBHOMEpHO. Tak, HampuMmep, Ha
MUTAIOLUUI U MOJAIOMIUN y3e]l IPUXOJUTCS OJHA
XapakTepHasi HEUCIPaBHOCTh — ns. B To Bpems
KaK BUIHO U3 TaOJIUIBI, HAUOOIBIIICEe YUCIIO HE-
HCIPAaBHOCTEN CKOHILEHTPHUPOBAHO Ha PEXyIIEeM
amnmnapare — ng, N7, Ng, Ng ¥ Nyo. Pexxymuii annapar
SABIIIETCS HanOoJiee HArpy>KEHHBIM Y3JIOM TPO-
MBIIIUIEHHOTO BOJYKA, 3TUM OOBSCHSCTCS JIOMH-
HUpYIOILlEE 4YuCiIo HeucnpasHocTeil. Ha BTOpom
MECTe IO YHUCIy HEHCIPABHOCTEW — MPUBOIHBIE
MEXaHU3MBL. B mpuBojie 00HApyKUBAIOTCS YETHI-
pe XapakTepHbIX HEHCIPaBHOCTHU: Ny, Ny, N3 U Ny.
[IpuBoA MPOMBIIIIEHHOTO BOJYKA HCIBITHIBAET
3HAUMTENbHBIE HATPY3KH, CPEIM HUX: Iepenaya
MAaKCHUMaJIbHOTO KPYTAIICTO MOMCHTA, HEPABHO-
MEpHOCTb HArpy3KH, TUHAMHYECKHE KOJIeOaHUs
u Jap.

Bcst cOBOKYNMHOCTh NpEACTABIEHHBIX HEHC-
MPaBHOCTEN TMPOMBILUIEHHBIX BOJYKOB MOXET
OBITh paHXHpPOBaHA MO Becy. st UX OICHKH
MOXKHO MPUMEHUTH 10 OalbHYIO CHCTEMY H pac-
CTaBUTh OAJIbI B COOTBETCTBHHU CO CJIOKHOCTBIO
B npenenax ot 1 go 10. ITocnemyromiast cratucTu-
YecKasi OIIEHKA TIO3BOJIUT TPAMOTHO KOPPEKTHPO-
BaTh TEXHOJOTWYECCKHE BO3IACUCTBHUSA, BOBPEMS
ONpEeNeNsATh 3pelollue OTKa3bl, MPOU3BOJIUTH
CBOEBPEMEHHYIO 3aMeHy HEUCIPaBHBIX
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37eMeHTOB [8].

ITpn nccnenoBaHUM TEXHUYECKOTO COCTOSTHHUS
CeNIbCKOXO3SIICTBEHHBIX MAIlIMH 4YacTo IpuOera-
IOT K METOJlaM CTAaTHCTHKH. B cirydae, koraa Her
KOHKPETHBIX JaHHBIX O HapaboTke, a MpPUCYT-
CTBYET TEXHHYECKasi HH(HOPMAILHS 110 OTJEIbHBIM
HEUCTIPABHOCTAM, YMCCTHO IPUMCHUTHL MCTOAUKY
anpuopHoro pamxupoBanus [18]. Ilposepka co-
TJIACOBAHHOCTH MHEHHH PECHOHAEHTOB  OCY-
MIECTBISUIaCh ¢ MOMOIIBI0 Kod(duimenTa KoH-
KOpAallM, 3HA4YCHHE KOTOPOI'O  COCTaBHJIO
0,75 [18]. bmzocTh 3HaUeHHsT KaHHOTO KO3 DU-
IUEHTa K €JMHHIE TOBOPUT O BBICOKOW CBSI3U U
COBITQJICHUN OILIEHOK OOJBIIMHCTBA PECHOH/ICH-
TOB. HpOBC}IeHHBIe HCCJICAOBaHU IO allpUOPHO-
MY pPaH)KUPOBaHHIO OLIEHOK PECIIOHACHTOB IPH
pacIpeneneHny HEUCIPaBHOCTEH IMPOMBIIILICH-
HBIX BOJTYKOB TIPENICTaBIICHBI Ha (pHC. 5).

[MomydeHHOE >MITMpHUYECKOE pacHpeseneHne
PaHTroB HEHCHPABHOCTEH, IMO3BOJSIET paccMaTpH-
BaeMble HEUCIIPABHOCTH Pa30UTh Ha JIBE TPYIIIIbL.
B mnepByro rpymiy OTHECTH HEMCHPAaBHOCTH C
paHramu Oosiee 238, U XapakTepuU30BaTh MX Kak
HEHCIPaBHOCTH ¢ 0oJiee BBICOKOI BEPOSTHOCTBIO
WX TOSABJICHUS, U BO-BTOPYIO T'PYIITy, HEUCIIPaB-
HOCTM C 3HaueHueM paHra wmenee 150, wu
XapaKTepHU30BaTh UX KaK HEHCIPABHOCTH C MEHb-
I BEPOSITHOCTBIO MOSIBJICHUSL.
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Puc. 5 — AnpuopHas TucTorpaMma paHroB (3aBUCHMOCTb CyMMBI allpHOPHBIX OLIEHOK BCEMU
pECTIOHACHTaMH XS OT BHJIa HEHCIPABHOCTH NPOMBIIIIIEHHOTO BOJIYKA 1)

Heo0xoauMo 0TMETUTb, YTO TIOSBICHUE HEHC-
MPaBHOCTEN Ng, Njg, Ny XAPAKTEPUIYET COCTOSHUE
pexymeit moacuctemsl. Kak BUgHO U3 puc. 5, 3tn
HEHUCTIPaBHOCTH HMMEIOT MaKCUMaJlbHbIM Bec. Mx
TIOSIBJICHHE BIICUET 3a COOOH 0TKa3 BCEW TEXHOJIO-
TUYECKON MAIlHUHBI.

B 3aBucmMocTH OT BHIa CHIpbs (TOBSAMHA,
CBUHHWHA, KOHIMHA, MJCO KypHIIBI) U €r0 COocTaBa
(COOTHOIIICHHE COCTUHHUTEILHOW TKaHU K MBI-
[ICYHON) 3aTYIUICHUE PEXKYIIUX 3JIEMEHTOB TPO-
HCXOAUT C Pa3HON MHTEHCHBHOCTBIO, YTO BIHSAET
Ha MEPUOJUYHOCTh 3aTOYKH. YCTAHOBIEHO, YTO
MIEPUOTNIHOCTH 3aTOYKH cocTaBysIa
16...24 gaca. [Ipu nmepepaboTKe TOBSIMHEI 3aTOY-
Ka PEXYIINX 3JIEMEHTOB TpeOoBaiach KaKIbIe
16...18 yacoB, cBuHUHBI, KOHUHBI — 20...22 yaca
U Msica Kypulsl — 24 yaca.

B psinoBoii aKcrutyaTaluu claeayeT YIeNuThb
0co00e BHHMaHHE KOHTPOJIIO MapameTpoB pado-
TOCIIOCOOHOCTH ~ PEXYIIMX dJieMEeHTOB. [lpu
Ha3HAYCHUH CPOKOB TEXHHUYECKOTO OOCIYXKHBa-
HUSI PEKOMEHIYETCS B IEPBYIO OdYepedb BBHITION-
HATH pabOTHI MO TOJJICPKAHUIO PabOTOCIIOCO0-
HOTO COCTOSHUS PEXKYIIHX DIIEMEHTOB MPOMBIIII-
JIGHHOTO BOJTYKA.

TpeTbst MO MOPSAKY CIOXHOCTH — HEUCTIPAB-
HOCTb N5, KOTOpasi MPOSIBIISIETCS B 0OPaTHOM BbI-
HOCE U3MEIbUCHHOTO Msica B OAAIOIINI OyHKep.
OTO eIMHCTBEHHAS HEWCIIPABHOCTH MUTAIOMINX U
MTOJTAIOMINX y3JIOB, OJHAKO MPHBOISAIIAS K OTKa3y
MIEPBUYHOHN TEXHOJIOTHICCKOH IICTIOYKH MTPOMBITII-
JICHHOTO BOJTYKA. {7151 KOHTPOJIS HEHCIIPaBHOCTU
ns TmpeljaraeTcs MPOU3BOJUTH 3aMep 3a3opa B
MO/IAI0IIEM MEXaHU3ME U B Ciydae JOCTHKECHHS
UM TpeanpeAeTbHON BEIWYHHBI — NPOBEICHUU
perynupoBkd. Ilpu HEBO3MOXHOCTH PETyIHPOB-
KH — TIPOLIEAYPHI 3aMEHBI SJIEMEHTOB ITHTAIOMIETO
Y MOJIAIOLIEro y3ia.

UetBepTas 10 paHry HEUCHPABHOCTH Ny OTHO-
CUTCSI K TNPHUBOJAHOMY MeXaHu3My. BykcoBanwue
NpUBOJIa TPU Tepeaayue BpalleHHs] yCTpaHSIETCs
IyTEM PETYJIUPOBKH CTEIEHH MPOBUCAHUS PEM-
HEW IOJ [JEHCTBUEM HArpy»eHHUs YCTPOHCTBOM
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KOHTpOJIsl. B mpakTHke sKcrulyaranuu clieayer
0co00e BHIMaHKE YAEIATH TOAECPKaHHUIO YUCTO-
TBI PEMHEH, OTCYTCTBUIO Ha HUX Pa3pbIBOB, MOMA-
JIaHUs Macel U JIp.

Jliis HazHa4YeHUS MPAaBIWIBHBIX M CBOCBPEMEH-
HBIX TEXHOJOTMYECKHX BO3JECHCTBUH, a TaKke
MOBBIIICHUS HAJIS)KHOCTH TPOMBIIIIEHHBIX BOTY-
KOB TpeOyeTcs naipHeimas padoTa:

- MIPOBECTH JOMOJIHUTENbHBIE WCCIEJOBAHMS
IO OTPEAEIEHUIO BEPOSITHOCTH TIOSBICHHST HEUC-
MPaBHOCTEH Ng, N}, Ns, N4 U No;

- YCOBEPILICHCTBOBATb PEXKYIIYIO MOACUCTEMY
JIAaHHBIX YCTPOMCTB;

- pa3paboTaTe MEpONPHSTHS, HANPaBICHHBIC
Ha COBEPIICHCTBOBAHHWE IPOIECCOB JHATHOCTH-
pOBaHMs, OOCIYKMBaHUSI M PEMOHTA BOJYKOB,
paboTaronx B pa3iUyuHBIX YCIOBHSX IMPOMBIII-
JICHHBIX TPEINPUATHI 1 HEOONIBIINX (EepM.

C yderoM TMpOBEICHHOTO PpaHKUPOBAHMS
IpeAaraeTcss BHEAPEHUE CHCTEMBI KOHTPOJIS
TEXHHYECKOTO COCTOSIHUS MPOMBIIIICHHBIX BOTY-
KOB C TPYNITHUPOBKON OOCITYyKHBAaEMBIX Y3JIOB IO
CTETICHU CJIO’KHOCTH OTKa30B. B mepByro ouepenp
9TO TOJACHUCTEMa PEXYyILero y3na. B Hacrosmee
BpeMsi Ha kadenpe «TexHHUueckud cepBHC Ma-
IMH, 000pyJOBaHMsI U OE30MacHOCTh KHU3HEes-
TtenbHOCTH» FOXxHO-Ypansckoro T'AY, aBtop-
CKUM KOJUUIEKTHBOM, IPOU3BOIUTCS IPOEKTHPOBA-
HHeE, pa3paboTKa 1 ONBITHOE UCIIBITAHUE HECKOIb-
KAX OOBaJOBOYHBIX M3MENBYAIOMINX MAIINH,
BKJIIOYasi MallHBI 10 TEpEeTHpaHuio Kabauka, B
KOTOPBIX HaOIIOMar0TCS oJ00HbIE
nporeccel [17]. B pesynbraTte nmpoBeieHHBIX HC-
CJIC/IOBaHUI1 32 CUET CBOEBPEMEHHBIX TEXHOJIOTH-
YECKUX BO3ACHUCTBHH (3aTOYKa M PpEryJIupoOBKa
3a30pa) yJaJoCh MOBBICUTb TEXHUYECKYIO TOTOB-
HOCTBH pexXymmx MamuH fo 0,95, mpu uckiroue-
HHUM CIIOXKHBIX OTKa30B. VICKIIIOWEHBI OCTaHOBKH
BOJIYKOB I10 TEXHOJIOTUYECKUM MPUYNHAM 32 CUET
CBOEBPEMEHHOI'0 KOHTPOJISI M OOHApYKEHHS TIpe-
JIOTKa3HBIX cOoCTOsiHUH. Pa3zpaboTaHbl pekoMeH-
Jaluy TMPOU3BOACTBY MO KOHTPOIIO Y3JI0B M Me-
XaHU3MOB IIPOMBIIIJIEHHBIX BOJTYKOB.
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BbiBoabl. [lepBbrie MexaHUUECKHE U3MENb-
YUTEIN W WX KOHCTPYKIMH H3BECTHHI ¢ 19 Beka.
OpHako, 10 CHX TOp BeOeTCS MX aKTHBHAS J0pa-
0OTKa C IENBI0 00ecleYeHnsT BLICOKOM HAIEXHO-
cti u Oe30Tka3HOCTH. [ GopMHUpOBaHUS BO3-
MOXKHBIX HalpaBJiIeHU COBEPILIEHCTBOBAHUS MPO-
MBIIIJICHHBIX BOJIYKOB HpOI/ISBe,E[eHa UX Ki1acCu-
¢ukanms. upokuii pasder mo MeENKOCTH W3-
Menpuerns msca ot 0,01 o 100 mm Tpebyer 3Ha-
YUTEIHHOTO Pa3HOOOpa3ns KOHCTPYKIHUN U Y3JIO0B
OTIENBHBIX BOMYKOB. C 3TOU medbio chopMyIIH-
POBaHEI OCHOBHBIC KOHCTPYKTHBHBIC W TEXHOIO-
THYECKUE TPeOOBaHMS, B KOTOPBIX YKa3aHBI Ipe-
JIeNbl  TOCTIDKMMBIX TMapaMeTpoB U YPOBHH HUX
BapbUpoBaHUsA. B MeTrogumueckoil uyacTh cCTaTbu
BBISIBJICHBI TPYIIIMPOBOYHEIE TPU3HAKU IPOMBIIII-
JIEHHBIX BOJYKOB. HamMeueHbl METOAMKHU aHaIM3a
MIPUYNH BO3HUKHOBEHHSI HEUCIIPABHOCTEH CHCTE-
MBI «TIPOMBIIICHHBIN BOMYOK». BriOpana mero-
KA alpHOPHOTO PAHXHUPOBAHUS C MOCICIYIO-
UM aHAJIU30M CTAaTHCTUYECKUX JAHHBIX U OMpe-
JIeJICHHEM Beca KaXKIOW BBISBICHHON HEHCIIpaB-
Hoctd. OCHOBOW Pe3yJIbTaTOB PabOTHI SABISCTCS
CHUCTEMATH3allisd TIPYNIIUPOBOYHLIX IPU3HAKOB
MIPOMBIIIVICHHBIX BOJTYKOB W COCTaBJICHHE KJlac-
cHU(UKAITMOHHON cXeMbl. [IpOMBIIUIEHHBII BOJI-
YOK COCTOMT M3 TPEX MOJCHCTEM: IPUBOIHOM,
pexywmweil u noparomed. Kaxpas moacucrema
SIBJISIETCS. TIPOJIOJKEHUEM TEXHUYECKON CUCTEMBI
«TPOMBIIUICHHBIM BOTYOK» U UMEET CBOM Xapak-
TepHI)Ie HCI/ICHpaBHOCTI/I. BI)IHBJ'[CH KOMILJIICKC
TEXHUUYECKUX B3aMMOCBS3€l B IMPOMBIILICHHOMN
H3MeEITbYaronIe MalrHe.

[IpoBeneH ananm3 Hamboiee CIOKHBIX HEWC-
MPaBHOCTEH MO COCTABJISIIOLIMM MOJICUCTEMaM
MPOMBIIUIEHHBIX ~ BOJYKOB.  BbIsiBIEHO 10
OCHOBHBIX HEUCIIPaBHOCTEH, 3HAUUTEIHHO BIUSI-
IOIIMX Ha TEXHOJOTHYECKUH IMpolecc M3Menbue-
HUS  MsAca. [Ipp paccMOTpeHHH  pabOThI

MHUTAIOIIETO U MOJAIOIIETO Y37I0B BBIABICHA OJHA
HEHCIPABHOCTb - OOpPATHBIH BBIHOC HM3MEJIbYEH-
HOro Msca B Tomaromuil OyHkep (00o03HaueHa
yepe3 CHUMBOJI Ns). KOHTpomp HewcrpaBHOCTEH
NPUBOJHOTO MEXaHW3Ma OOHapyXWJI 4YeThIpe
HanOonee 3HAYMUTENbHbIE W3 HUX: MPHUBOJHOU
ANIEKTPOABHUraTeNh CYIIECTBEHHO TIpeercs |
cpabaTbIBaeT 3alUTa, BO3HUKHOBEHHE IIOCTO-
POHHHMX 3BYKOB B JJIEKTPOIBHIATENE, BO3HHK-
HOBEHHE IIOCTOPOHHHX 3BYKOB B pPEIYKTOpE,
OykcoBaHWMEe TPHBOJAA TPH Ieperade BpaIICHUS
(obo3HaueHHBIE Yepe3 CHMBOJIBI N, Ny, N3 U
ng). CaMoif OTBETCTBEHHOW IOJICHCTEMOW IIPO-
MBIIIJICHHBIX ~ BOJYKOB  SBJSIETCSL  PEXYIIHHA
ammapaT, KOTOpBIH OOHapy)XHBaeT MATh HeHc-
MPaBHOCTEH: MACO HEIOCTATOYHO H3MeNIbyaeT-
csl, TIpU 3TOM 3HAYUTEIFHO HArpeBasich, 3a0H-
BaHHME PEIICTKH H3MEJIBYEHHBIM MSCOM, YyIaphl
W IIyM BHYTpH pabodero OapabaHa, CHM)KCHHE
MIPOITYCKHOH CIIOCOOHOCTH OTBEPCTHH HOMEBBIX
penieTok, 3GQeKT cMATHS Msica, BMECTO pe3a-
HUs (0OO3HAa4YEeHHBIE dYepe3 CHMBOJBI Ng, N7,
ng, Ng M Nyg).

IIpoBeneHHBIM anpUOPHBIA aHAJIU3 PAaHroB
MOKa3all, YTO HamOOJBIINI Bec OOHApPYKUBAIOT
HEHCIPaBHOCTH PEXKYIIEro anmapara (paHr  BbI-
me 238). B kadecTBe Mephl KOHTPOJS CIEIyeT
MPUHSTH PETJIAMEHTHbIE ACHCTBUS 10 TOAZEpKa-
HUIO BBICOKOTO TEXHOJIOTUYECKOTO U TEXHU4Ye-
CKOTO YpPOBHS PEXYILEro ammapara B Ipolecce
9KCIUTyaTaIiH MIPOMBIIIICHHBIX BOJTYKOB.
OcTanpHble HEUCHPABHOCTH YCTyHAlOIIHE I10
CTETICHU Beca PEXKYIIEMy alllapary cieoyeT KOH-
TPOJIUPOBATH B MEHBINICH CTETICHN.

TaxuMm o6pa3om, poBeeHHAsE paboTa MOXKET
OBITH HMCHONB30BaHA IMPEANPUATHIMH Hepepada-
TBHIBAIOLIECH MPOMBIIUIEHHOCTH I AaJbHEUIIEro
COBEpPILICHCTBOBAHMS CUCTEMbI KOHTPOJISI BOJTYKOB
u obOecreyeHus uX HaJAe)KHOCTH.
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SYSTEMATIZATION OF MODERN MEAT CUTTING EQUIPMENT AND ASSESSMENT
OF MALFUNCTIONS OF INDUSTRIAL GRINDERS
A. V. Starunov, A. V. Gritsenko, A. A. Lukin, S. V. Ganenko, I. N. Starunova

Abstract. Based on the analysis of the designs of modern meat cutting equipment used by processing plants,
their great diversity has been established, justified by the design and technological requirements for this type of machines.
(Objective of the study) To establish the features characterizing industrial grinders, compile their classification, determine
the main faults and the degree of their influence on the operability of industrial grinders. (Materials and methods) Design
and technological requirements for industrial grinders have been determined. An analysis has been carried out and the
main causes of malfunctions of industrial grinders have been identified. Structural parameters characterizing the technical
condition of industrial grinders have been established. A priori ranking technique has been selected based on an expert
assessment by specialists of the main faults of industrial grinder units. (Results and discussion) The features characterizing
industrial grinders have been established, based on this, their classification has been compiled. A structural diagram of the
"Industrial grinder" technical system is presented. The main faults and the degree of their influence on the loss of operabil-
ity of the devices under consideration during operation have been determined. The entire set of industrial grinding machine
malfunctions is grouped relative to three subsystems: cutting, feeding and driving. During the malfunction analysis,
10 most important of them were identified, affecting the grinder operability and its technological process performance.
(Conclusions) The entire set of presented industrial grinding machine malfunctions was ranked by weight. A 10-point
system was used for their assessment and points were assigned in accordance with complexity within the range from 1 to
10. The first group included malfunctions with ranks higher than 238 (malfunctions with a higher probability of occur-
rence). The second group included malfunctions with a rank value lower than 150 (malfunctions with a lower probability
of occurrence). It was found that the maximum weight has malfunctions designated as n6, n10, n9. They characterize the
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technical condition of the cutting and feeding subsystems. Priority for maintenance and control should be given to these
subsystems.

Key words: industrial grinders, grinding, technical system, device, classification, a priori ranking, reliability,
performance, malfunctions, failure, probability of failure.
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