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BBEJIEHUE

N3yuenue nucuurmuibl « TexHolornueckoe o0opya0BaHUe MUIIEBBIX MPOU3-
BOJICTB MaJIbIX MPEANPUSTHID CTyACHTaAMHU COMPOBOXKAACTCS MPOBEICHUEM J1abopa-
TOPHOTO MPAKTUKyMa.

Ero neabio saBiasiercst GopMUpOBaHUE Yy CTYIEHTOB 3HAHUN B 0OJACTH TEXHO-
JIOTUYECKOTO 000PYI0BaHHUS, OCYIIECTBISAIONIEr0 00padOTKy MUILEBBIX MPOIYKTOB,
npaBuiIbHas U Oe30macHasi KCIUTyaTalys KOTOPOro BO3MOKHA MPU 3HAHUU MPUHIIN-
noB paboThl, KOHCTPYKLUN, TEXHUUYECKUX U TEXHOJOTUYECKUX BO3MOKHOCTEH JaH-
HOTO BU/Ia TEXHHUKHU.

JIaGopaTopHbIe 3aHITHS CITIOCOOCTBYIOT 00JIee TITyOOKOMY YCBOCHHIO JICKITHOH-
HOTO Kypca, (POpMHPOBAaHUIO HABBIKOB paciyeTa TEXHOJOTUYECKOr0 000py1I0BaHUS M-
IIEBBIX MMPOU3BOJICTB, U3yUYEHUE €T0 KOHCTPYKLIUMA, HABBIKOB PabOThI C pa3IUYHbIMU
MCTOYHHKAaMU HH(POPMALIMH, aHAIU3a U 000011IeHN HEOOXOIUMBIX CBEJICHUI, CBSI3aH-
HBIX C BBIOOPOM TEXHOJIOTUYECKOTO 000pPYAOBaHMS, C OCHOBHBIMH TPEOOBAHUAMH IO
€ro AKCILTyaTalHH.

B pesynbTate ocBOeHUs J1aOOPATOPHOIO MPAKTUKYMa MPOUCXOAUT MOITAHOE
(opMupoBaHrue yMeHU U HaBBIKOB. [0 OkOHUaHNU Kypca CTYAEHT JIOJIKEH:

YMers:

- TI0JIb30BAThCS METOJMYECKUMH M HOPMATHBHBIMU MaTepHalaMH, TEXHUYE-
CKUMHU YCJIOBUSIMHM U CTaHJapTaMU MPU MPOCKTUPOBAHUHU, pacueTe U moadope odbopy-
JIOBAHUSI MAJIbIX MUILIEBBIX MPEANPUSTUH.

- HaBbIKaMU MPOEKTUPOBAHUS MAJIBIX MUIIEBBIX NPEANPUITHA U TEXHOJIOTHYe-
CKUX JIMHUU.

Bnanets:

- HaBbIKaMU MPOEKTUPOBAHUS TEXHOJOTUYECKOTO 000PYI0BaHUS MaJIbIX MHUIIIe-
BBIX ITPEIAINPUITUNA U TEXHOJIOTUYECKUX JIMHUM.

Meroanueckue yKka3aHus K Kax 01 JJabopaTopHOU paboTe BKIIOYAIOT TEOPETH-
YECKUE CBEJICHMUSI, ONMCAaHNEe TaOOPaTOPHOTO 000PYI0BaHUA. YKa3aHus 110 OpraHu3a-
U pabOThI, COJIEP)KAHNE OTUYETA O BBHIIIOJIHEHHOW paboTe U MOPSAKE €€ 3alIUThI TPU-
BeJIeHBI B paznene «O01mmme TpeOoBaHus, MPeabsIBIsIEMbIC K JIJA0OPATOPHBIM paboTam.

OBILINE TPEBOBAHMUA,
HPEABABJIAEMBIE K JABOPATOPHBIM PABOTAM

JlaGopaTopHblie pabOTHI CTABAT CBOCH IEIbI0 U3YyUYUTh YCTPOUCTBO TEXHOJIOTH-
YeCKOTro 000pY0BaHUS, 1aTh CTYyICHTAM HaBBIKH 10 OMMMCAHWIO KOHCTPYKIIMHU U pa-
OO0THI MaIIIMH U aIlllapaToB, COCTABJICHUIO TIPUHIIUITHAIIBHOM CXEeMbl MallTUHbI. PaboThI
BBITIOJTHSIOTCSL B JTA0OPATOPUH TEXHOJOTUUECKOTO 000pyaoBaHus Kadeapsl Ha Oaze
YCTAHOBJIEHHBIX JJI51 U3YYE€HUSI CTYyICHTAMHU MAIIIUH.



bpurana crynenToB (3-4 yenoBeka) BHayaie U3ydyaeT METOAUYECKUE YKA3aHMUS,
IpaBUJIa OXpaHbl TPyAa, a 3aTEM IIyTEM OCMOTpPA MAlIUH 3HAKOMUTCS C YCTPONCTBOM
U paOOTOM MAIlIMH B LEJIOM, a TAaK)K€ U3Y4aeT KOHCTPYKITUIO MAIIIKH.

N3yyenue ycTpoicTBa U pabOThl MAILIMH CYUTAETCS 3aKOHYEHHBIM I1OCJIE TOTO,
KaK CTYZICHT CAMOCTOSITEJIbHO O(hOpMIIsieT MHAUBU Ty aJIbHBIM OTUYET.

Bcewm crynenTam HEOOXOAMMO BBITIOJIHUTH U OPOPMUTH B MHIUBHUIYaIbHOM OT-
4yeTe caeAayroniee:

1. Ha3Banue u nienp paboThI.

2. HauepTuTh NpUHIUMHUATIEHYIO CXEMY HU3y4aeMON MaITUHBI.
3. 3anucaTh TEXHUYECKUE XaPAKTEPUCTHKN MAITUHBI.

4. Onucatph NpUHIUI €€ padOTHI.

Bes ocHOoBHast pa®oTa BBINONHSIETCS CTYAEHTOM B JIaDOpaTOPUH, HEMOCPE.-
CTBEHHO Ha 3aHATHsX. [Tociie okoHUaHMS 3aHATUI CTYAEHT NPEACTaBISET MaTepUalbl,
MOJIy4eHHBIE B pe3yJibTaTre pabOThI (CXEMBbI, ONMCAaHUA) IPENOJABATEN0. ITH MaTEPH-
aJIbl IOJITBEPKJAI0OT BBITIOJHEHHE CTYACHTOM J1a00paTOPHOUM pabOThI U SIBISIFOTCS OC-
HOBOH 17151 oopmiieHust otueta. [locne atoro paboTa AomKHA OBITH 3allUIIEHA CTY-
JEHTOM.

OTt4er 10KEH OBITh BBIMOJHEH Ha JMcTax (popmata A4 ¢ OTHON CTOPOHBI JIH-
cTa, B neyatHoM Bapuante. [llpudt TekcToBoi yactu pazmep — 12 (17151 3aroJioBKOB —
14), Bun mpudta — Times New Roman, unrepsan 1,5. [lons crpanuiibl: 1eBoe 3 cM,
npasoe 1,5 cM, BepxHee U HkHee 2 cM. HyMmepanus crpanun BHU3Y CIIpaBa.

Crpykrypa otuera:

. TUTYJIBHBIN JINCT;

. COJIep>KaHuUe;

. TEKCTOBAsI YaCTh;

. CITUCOK UCIOJIb3yeMOU JIUTEPATYPHI.

TemaTuveckuil IJIaH JadopaTOPHbIX padboT

KonunuectBo yacos
11\/{(';[ HanmenoBanue nabopaTopHoit pabOThI O4Has 3a04Hasd
dbopma dbopma
1 BecokonTponbHOEe 060py10BaHNE 2 -
2 Mukpoi03aTopbl 2 2
3 DTUKETUPOBOYHBIE MAITUHBI 3 -
4 3aKaTOYHBIE MAIIIUHBI 3 2
5 J103UpOBOYHBIE MAIITMHBI 3 2
6 HaGuBouHble MalIuHBI 3 2
NTOI'O 16 8




TpeOoBaHusi K TexXHUKe 0€30MACHOCTH MPH BBHINOJHEHHH J1A00PATOPHBIX
padot

JlabopaTopHblie pabOThI MPOBOASTCS B COOTBETCTBUU C YU€OHBIM IJIAHOM U pac-
MHUCAHUEM YUYEOHBIX 3aHSITHUH.

Ha nepBoM 3aHsATUM MpENOJaBaTENlb MPOBOJUT UHCTPYKTUPOBAHHUE CTYJCHTOB
0 TEXHHUKE 0€30MacCHOCTH, oOpaliasi BHUMaHUE Ha OMaCHbIE MOMEHTHI TP IIPOBeEIe-
HUU pabOT U CIOCOOBI X MPEAYIPEKACHUS, MEPHI IEPBOM MOMOIIU TIPU OXKOTaAX, MO-
PAXEHUU DJICKTPUUYECKUM TOKOM M JPYTUX HECUACTHBIX CIIydasix; BO3MOXKHBIE TPU-
YUHBI BOSHUKHOBEHUS MTOKAPOB U CIIOCO0AX UX TYIICHHUS.

B xypHasie HHCTpyKTaXka BCE CTYJEHTHI MOJMUCHIO0 TOATBEPKAAIOT O3HAKOMIIE-
HUE C MPaBWIAMH TEXHUKH 0€30M1aCHOCTH.



JIABOPATOPHAS PABOTA Ne 1
BECOKOHTPOJIBHOE OBOPYIOBAHME

Heanr padoThl: NOSydeHHE MPAKTUYECKUX YMEHHUI M HAaBBIKOB IO M3YyYEHHUIO KOH-
CTPYKLIMH U MPUHLHUIIA PAOOTHI BECOKOHTPOJIBHOIO 000PYI0BAHHUS.

3agaya: U3y4yuTh KOHCTPYKIHIO M NPUHIUI PabOThl BECOKOHTPOJIBHBIX aIllapaToB
NBA-105 u H2-11BA-108.

1.1. KIIACCUDPUKALUNA BECOKOHTPOJIBHOI'O OBOPYTIOBAHUA

Knaccudukanmonnasi cxeMa BECOKOHTPOJIBHOTO 000PYI0BaHUsI PHIOHOW Mpo-
MBIIIJIEHHOCTH pa3paboTaHa u gaetcs Hamu Ha puc.l.1. OHa cOAep>KUT YEThIPE OCHOB-
HBIX TIPU3HAKA, 10 KOTOPHIM MPOU3BOJIUIIOCH JIOTUUECKOE JEJICHUE KiiacCupuiupye-
MOTO MHOKECTBA.

[lo uCHOMHEHNIO BECOKOHTPOJIBHOE 000PYJ0BaHUE 1IEIECO00pa3HO MOApa3/Ie-

JATh Ha O€peroBoe U CyJI0BOE, MpUUEeM Ha O€peroBbIX PrI000Opa0ATHIBAIONINX MPE/I-
OPUATHAX MOKET UCIIOJIB30BaThCS COCTaB 00eux rpynn. BecokoHTpoiabHOE 000pya0-
BaHHUE TIPUMEHSETCS Ha ydacTKaxX MOATOTOBKHU PHIObI K 3aMOPaXUBAHUIO (B CYJOBBIX
YCIIOBUSX), B COCTaBE KOHCEPBHBIX U MPECEPBHBIX JTUHUHN, a TAK)KE MPU aBTOHOMHOMU
paboTe B pa3IMYHBIX TEXHOJIOTHYECKUX MPOLECCaX.

Kak yka3piBasioch BO BBE€JICHUH, OCHOBHbBIE (DYHKIIMH, BHITIOTHSIEMbIE BECOKOH-
TPOJILHBIM 000PYI0BaHUEM, — KOHTPOJIb M COPTHPOBAHUE MPOIYKIMHU 1O Macce. Be-
cOKOHTpOBHBIN aBTOMaT H2-MUIBA-106, pa3zpaborannsiii B OIITO «Texpribnpom» (B
Hacrosiiee BpeMs OAO «PrIOTEX1IEHTPY), MPOU3BOUT TAKXKE CTAOMIN3ALNIO MACChI
MPOAYKTa, OCYIIECTBIsAS AUDPEPEeHIMPOBAHHYIO 3IMBKY >KUAKUX HHIPEIUCHTOB
KOHCepBOB. Ha 0a3ze mocnegHMX KOHCTPYKUUWA BECOKOHTPOJIbHBIX aBTomaToB (H2-
NBI', H2-UBA-107, H2-IBA-108) oTkpblach NepCEeKTUBA CO3/IaHHSI CUCTEMBI aB-
TomaTuaeckoro peryiauposanus (CAP), mo3Bossitoiieit ocyecTBUTh 00PaTHYIO CBSI3b
C I03UPYIOIIUM 000pyI0BaHUEM U, TAKUM 00pa3oM, CTAOUIU3UPOBATh MIPOIIECC, B KO-
TOPOM OOBEKT 00paOOTKHU SIBISAETCA OOBEKTOM KOHTPOJISI PacCMaTPUBAEMOTO Kilacca
MaIlyH. YKa3aHHble (yHKIIUH, BBITIOJHIEMbIE COBPEMEHHBIM BECOKOHTPOJIBHBIM 000-
PYyZIOBaHHUEM, TIO3BOJITIOT BBIJICIIUTH €T0 B OTJICIBHBIN KJIACC TEXHOJIOTHUYECKOTO 000-
PYyIOBaHUS PHIOHOM MPOMBINIJIEHHOCTH, HE BKITIOYAIONINN B CBOM COCTaB BECOM3MEPH-
TeIbHBIE, PETUCTPUPYIOIINE, TOZUPYIOIINE U IPYTUE TEXHOJIOTUYECKHE YCTPOUCTBA U
MaivHbl. B kimaccudukaiuu, koTopas npuBejieHa Ha puc.l.1, ykazaHbsl MapKu Beco-
KOHTPOJILHOTO 000PY/I0OBaHUSI, CEPUITHO BBITTYCKAEMbIE B PHIOHOM MPOMBIIIIIICHHOCTH.



BecokoHTpoIEHOE 060pyI0BaHHE
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ITo HCTIOTHEHHMIO Beperosoe CynoBoe
[To obmactu B cocrase Ha yugacrtkax B cocraBe
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Mapka cepuiHbIX HNBA-105 H2-UBA-401 H2-UBI'
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HNBA-106 H26-UBJ] H2-UBA-108
H2-UBA-1071 <=

Puc.1.1 Knaccuduxaronnasi cxeMa BECOKOHTPOJIBHOTO 000PYI0BaHUS



1.2. BECOKOHTPOJIbHOE O5OPY TIOBAHUE BEPEI'OBbBIX
PBIFOOBPABATBHIBAIOIINX ITPEAIIPUATUN

[TepBblii BeCOKOHTpObHBINA aBTOMAT Mapku UBA co3nan B 1964 r. B 00benu-
Hennu «TexpreiOnpom» (r. Kaauaunrpan). ABTOMAT IPUHAMAI KPYTIIbIe KOHCEPBHBIC
0anku Ne 3, 6, 8, HanOJIHEHHBIE PBHIOOI, OITPEIEIIST UX MAacCy U COPTHPOBAJ MOTOK Ha
TPU TPYNIIBL: «HEIOBEC», KHOPMay, «1iepeBecy. [1og «HemoBecoM» 3/1eCh MIOHUMAIOTCS
0aHKU ¢ MacCcoi MPOAYKTA, MEHBIIIEH MUHUMAILHOM JOITYCTUMOMN BETMIUHBI, IO «TIe-
peBecom» — O0JIbIIIeH MaKCUMaIbHOM BEIMUMHBL. BaHKU ¢ Maccoll «kHOpMay HaXOAsATCs
B IIpeJieax JOMyCKOB HOMUHAIBHOTO 3HAYEHHUSI MACChI TPOAYKTA (C YU4E€TOM CPETHETO
3HAUYE€HUS MacChl KOHCEepBHOU Taphl). [lo crmokuBiIeiicss nmpakThuke OaHKU C Maccou
«HOPMa» U «IEPEBEC» YACTO HAMPABIISIIOTCS B €IMHBIN MOTOK HA JATbHEUIITYIO TEXHO-
JIOTUYECKYIO OTIepallrio, a B 0aHKU C MacCOM «HEJIOBECY BPYUHYIO 0OABIAETCS HEOO-
X0IUMasi OPIMS ChIpbs. ECTECTBEHHO, YTO TaKOE HAJIOKEHKE MTPUBOJUT K 3HAUUTEIb-
HOMY TI€pepacxojly pbhIOHOTO ChIpbs. [IpuMeHeHHE BECOKOHTPOJBHBIX aBTOMAaTOB
mapku UBA B cocTraBe KOMIUIEKCHO-MEXaHU3UPOBAHHBIX JIMHUW MOBBIIIAET ITPOU3BO-
JTUTENLHOCTh TPY/Ia Ha ATOW OMNEepaly B YEThIPE pa3a, MO3BOJIAET 00ECIeUUTh MOTOY-
HOCTh TPOU3BOJICTBA, CHU3UTHh MOTEPU CHIPbS, COKPATUTh MPOU3BOJICTBEHHBIC IJIO-
IaJu, MOBBICUTh KayeCTBO NMpoAyKuuu. BecokoHTposbHbil aBTomat MBA-105 ocy-
IIECTBIISIET KOHTPOJb U COPTHPOBAHUE HA TPHU TMOTOKA KPYIIIBIX U (PUTYpHBIX OAHOK
Ne2,3,6,17, 19, 21. Texaudyeckue XapaKTepUCTUKH aBTOMaTa MpUBeIeHBI B Ta0. 1.1.

Tabnuma 1.1 TexHuyeckue XxapakTepUCTUKA BECOKOHTPOJIbHOTO aBToMaTa IBA-105

[Tokazaremu Bennunna
TeopeTudeckasi NpOU3BOAUTEILHOCTh, OAHOK/MUH 120
VY cTaHoBIIEHHAs MOUTHOCTD AJIEKTPONpUBOAa, KBT 0,45
JlormycTuMast MOTPeIIHOCTh B3BEIMBAHUS, T +2
JlomycTuMoe OTKJIOHEHHE Beca 0aHOK OT HOMUHAIILHOTO, %0 +3
["aGapuTHBIE pa3mMepbl, MM

JUTMHA 1735

HIMpUHA 1214

BBICOTA 118
Macca, xr 780

OO6mmii Bu BecokoHTposibHOTO aBTomata MBA-105 n3o6paken Ha puc. 1.2.

[TpuemnsIil koHBeiep 1 aBTomMara npuHUMAET OAHKU U3 OJTHOPSIIHOTO TOTOKA U
HaIIpaBJIIET UX K 3arpy304Hoi 3Be3n04ke 4. [IIHek 2 u noanpy>KMHEHHbIE HAIIPABIIS-
IolUe 8 MpeaHa3HAuYeHbl JJIi CHHXPOHHU3AIUN C PUTMOM Pa0OTHI pabOUMX OpPraHoOB
aBTomara. C MoMoIIbI0 HaMpaBIsIoLIei BBOa 5 6aHKa monaaaeT Ha miat(opmy B3Be-



HIMBAOIEro ycTpoiicTBa 6. Bo BpeMs B3BemmBaHus 0aHKa ¢ MOMOILBIO poTopa 7 co-
BEpIIACT JIBIXKEHHE 10 OKPY>KHOCTH. OT TaHr€HUUANBHBIX U PAAHAIbHBIX €€ IepeMe-
HMICHUI MPeoXPaHsIOT COOTBETCTBEHHO OrpaHUUUTENh 18 B ieepHOe orpaxkaenue 19.
Kpowme Toro, kaxmas u3 miardopm cHabkeHa KOJIOHKaMH MIPeI0XPaHEHUs ITPH 3aKIIH-
HUBaHWM 0aHOK 17. banku ¢ Maccoii "mepeBec” ¢ MOMOIIBIO 3Be3109KHU 15, HampaBis-
folieit 16 momagaroT Ha TOUKY BbixoAa 14. AHATOTMYHO ¢ MOMOIIIBIO 3Be3104ekK 11, 9 u
Harnpasisronux 10, 8 octagpHbIe OaHKU HAIIPABIIAIOTCSA B TOUKH BhIxoja 13 ("Hopma')
u 12 ("Henosec"). Bes KOHCTpyKIMS aBTOMaTa CMOHTUPOBAHA HA CTaHUHE 21 1 nMeer
orpaxxaaromiue asepubl 20, mpegoXpaHSIONue phlYaXHbIE MEXaHU3MbI B3BEIIMBAIO-
IIMX YCTPOMCTB OT BHEIIHETO BO3ACHCTBHUS.

CoptupoBanue 6aHOK 10 MoTOKaM "miepeBec”, "Hopma", "HemoBeC" OCYIIECTB-
JISIETCS C TOMOIIIBIO B3BELITUBAIOIIETO YCTPONUCTBA, n300paxeHHoro Ha puc. 1.3. [lepen
paboTol aBTOMAaTa MPOU3BOJUTCS HAJIAKa U PEryJIMPOBKA B3BEIIMBAIOIIETO YCTPOl-
CTBa Ha HOMUHAJIBHYIO MaccCy MPOAYKTa C YYETOM CPEAHEN MacChl KOHCEPBHOM Taphbl.
JI71s1 TOTO Ha phlYare B3BEIIMBAIOIIETO YCTPOICTBA YCTAHABIMBAETCS TPy3 8 MACCO,
paBHOM HOMUHAIBHOMN. 3aduKcupoBaB Ha MIaThopMe | KOHTPOIIbLHYI0O HOMUHAJIBHYIO
Maccy, ¢ nomoibto raek I u BuHTa 12 HaXOaAT COCTOSIHUE PAaBHOBECHUSI KOPOMBICIIA 2.
BepxHue n HM>KHUE MTpeaenbl JOIMyCKa HOMUHAIBHON MacChl ONPEAEIAIOTCS IepeMe-
IICHHUEM raek 6 Mo BUHTaM 7.

Bsibod dawox Bb0d Sumon
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Puc 1.2 O6mwmit Buj BecokoHTpoibHOTO anmapaTta MBA-105
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Puc 1.3 B3pemmuBatoriee ycrpoiicteo UBA-105

B MoMeHT ycTtaHOBKHM OaHOK Ha maTGopmbl [ OHU HaXOASTCS HA MMOCTOSTHHOM
BBICOTE OTHOCHUTEJIBHO POTOpA 5, 3aKperieHHOro Ha ctanuHe 10. B 30He B3BemmBaHus
XBOCTOBHK 3 KOpPOMBICJA 2 B 3aBUCUMOCTH OT MacChl OaHKHU C MPOJYKTOM 3aHUMAET
OIHO W3 TPEX BO3MOXKHBIX MOJOKEHHUH, ONpeaensieMbix Konupamu 4. MacisaHbld
nemndep 9 npenHazHavyeH ISl OTANICHUS WHEPIIMOHHBIX KOJIeOaHUN KOpOMBICIA 2,
BO3HMKAIOIIKMX B mpolecce B3pemuBanus. I[lmardgopma I ¢ Oankoil, nBurasice mo
HaIpaBJISIIOIIMM Komupa 4, MpUHUMAET pas3JinuHble 1Mo BbicoTe nojoxenus I, 11, 111,
KOTOpbIE OMPENENISIOT 3aXBaT 0AHOK Ha BBIXOE OJJHOM U3 TPEX 3BE370UYEK ChEeMa.

BecokonTponbHbiii aBTomaT UBA-105 1103B0OJISIET KOCBEHHBIM 00pa30M OIICHHU-
BaTh TOYHOCTb U CTAOMIIBHOCTH PabOThl HAOMBOYHBIX MalluH, Hanpumep, MHA-115.

[Ipu u3MeHeHun mapameTpoB pexkuMa paboThl pabouero opraHa (BuOpaTopa)
HaOMBOYHOW MallIMHBI BCJIEICTBHE HECBOEBPEMEHHON HACTPOUKHU WIJIM U3MEHEHUH Xa-
PAKTEPUCTUK PHIOHOTO CHIPHSI HAOIIOJAETCS OTKJIOHEHHE MAacChl phIObI B OaHKaxX OT
3aJIaHHOTO HOMUHAJILHOTO 3HAYEHHMSI, 9TO (DUKCUPYETCS MPU MACCOBOM HAINPABIICHUU
KOHTPOJIMPYEMBIX OaHOK C MPOAYKTOM B O1HY U3 (ppakiuii ("HemoBec" nim "mepenec')
BECOKOHTPOJILHOTO aBTOMATA.

ABTOMAT 7151 KOHTPOJIS MacChl TBEPAOT0 KOMIOHEHTA U AU PepeHITupoBaHHON
3anmuBku H2-MBA-106 cepuitno Beimyckaercs ¢ 1977 r. OH MOXeT 10/1aBaTh B IIUJINH-
npudeckue B ¢purypusie 6anku (Ne 2, 3, 6, 8, 17, 17a, 19, 19a, 50, 55) pacturtenpHOe
Maciio g1o3amu oT 5 10 110 r. TexHnueckue XxapakTepUCTUKA aBTOMATa IIPUBEICHBI B
tabn. 1.2.
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Tabmuna 1.2 Texuudyeckue xapakTepUCTUKH BECOKOHTpOIbHOro aBromara H2-MBA-106

[Toxa3arenu Benuunna
TeopeTudeckasi NpoOU3BOAUTEILHOCTh, OAHOK/MUH 63
YcTaHoBIEHHAs MOITHOCTB 3JIEKTPONIPUBOIa, KBT 1,5
JlommycTMoe OTKIIOHEHHE Beca OaHOK OT HOMUHAJIBHOTO, %o +3
["abaputHbie pa3Mepsl, MM

JUTHHA 1750

HIMpUHA 1000

BBICOTA 1300
Macca, Kr 1410

BecokonTtposbnblii aBToMar H2-MIBA-106 mo3BoisieT OCyIeCTBIATh aBTOMA-
TUYECKOE B3BEIIMBAHUE OAHOK C IPOAYKTOM U CTAOMIIU3UPOBATH MACCy COJEPKUMOTO,
€cJIu ee KoJiebaHue HaxoauTcs B npenenax £7,5 % oT HOMHUHAIBLHOTO 3HAYCHUSI.

Cralunmn3aius Macchl KOHCEPBOB OCYIIECTBISIETCS MMyTeM U pepeHImpoBaH-
HOM 3aJIMBKH HEOOXOIUMOM J103bI Macia B OaHKH 10 3ajmaHHoro npenena (+ 3 % ot
HOMUHAJIbHOTO 3HauyeHust). ABromat H2-MBA-106 BkJII0OUEH B COCTaB TEXHOJIOTHUYE-
CKMX JIMHUU MPOU3BOJICTBA HATYPAJIbHBIX M OJIAHIIMPOBAHHBIX BUIOB KOHCEPBOB. O0-
Ui BUJ BEeCOKOHTposibHOTO aBTomMara H2-MBA-106 npuenen Ha puc. 1.4.

f 2 3

8 7
/700601) Macaa
ym. i
- : : ;
e
Todbod
\z7] T JaHOK
/ / o
Ombod o,
. Ombod Fawow, o
ne 30aumoix
MICAOM

Puc 1.4 O0uwmii Bug aromara H2-MIBA-106

ABTOMAT MOXET IEepeMellaTbCsl U YCTaHABIMBATBHCS B padodee MOJI0KEHHUE C
MTOMOILBIO POJMKOBBIX ONOP 8, PEryJIUPYEMBIX OIOp 7, HPUKPEIUIEHHBIX K CTAHUHE 6.
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[Ipuem GaHOK ¢ pbIOOH U IPYTMMU KOMIIOHEHTAMH KOHCEPBOB OCYILIECTBIISECTCS TPHU-
€MHBIM KOHBEMEPOM 5, HA KOTOPOM MMEETCS MEXaHM3M CUHXPOHHU3ALWU JIBUKECHUS
0aHOK ¢ puTMOM padoThl MaIuHb! 10 (aHanoruyHeiil y manmasl UBA-105). Kontposb
Macchl 0aHOK € MPOAYKTOM OCYIIECTBIISIETCA Ha B3BEIIMBAIOLINX YCTPOUCTBAX POTOPA
4. Crabunu3zanys Macchl MPOUCXOIUT € IIOMOIIBIO 3alIOMUHAIOLIETO YCTPOUCTBA 3, KO-
TOpOE€ MOAAET KOMaHIy Ha J1o3aTop 2 Maciia. Bcero momaercss 4eTwhlpe pa3HbIX KO-
MaH/Ibl, B COOTBETCTBUH C KOTOPHIMU B OAHKM MOCTYMHAET ONpe/IeJICHHas 1032 Maca.
Jlo3upoBaHue >KUAKOW 3aJMBKH MPOUCXOJUT HA HANOJHUTEIBLHOM POTOpe 9; macio
nocrynaet u3 0aka 1.

CxeMa TeXHOJIOTUYECKOTO MpoIiecca, peaaInu3yeMoro B BECOKOHTPOJIBLHOM aBTO-
mare H2-MIBA-106, nuzo6paxxena Ha puc.1.5.

YcranoBka 6aHok 17 Ha maTdopMbl B3BEIIUBAIOIIUX YCTPOMCTB 23 MPOUCXO-
IUT AaHAJIOTUYHO PAHEE PACCMOTPEHHOM KOHCTpyKumu mamuHel UBA-105: ¢ momo-
IIBI0 KOHBEKEpa 25, IHEKA MEXaHW3Ma CUHXPOHU3auu 24, 3B€3109€K YCTAHOBKH 16.
B 3aBHCHMOCTH OT BETMYMHBI MacChl OAaHOK € MPOAYKTOM Ha J103aTOp Maciia CHelt-
aJIbHBIMHU YCTPOMCTBAMM MOAAIOTCS KOMAaH/Ibl Ha JI03UPOBAHUE KUJAKOU 3anuBKU. Jlo-
3aTop Macia cHaOxkeH ymopamu 13, 14, 15 aBTOMaTH4EeCKOW YCTaHOBKH COOTBET-
CTBEHHO CpeAHEN, MUHUMAJIBHOM U MaKCUMAJIbHOM Macc JO3bI Maciia, pa3HUIA MEXKTY
KOTOPBIMHU ONPEEISAETCS P PEryaupoBKe (Mo BennunHe paccrosauid L1 u L2).

8 7
Nodbod macsa

L _jum e

-t \ 1—-

7 Iodbod
\Z Sy oo

PN i
Ganon Ombod Garok,

ne 3arumbn
MICAOM

Puc 1.5 Cxema texnonoruueckoro nporecca apromata H2-MBA-106

[Topuust MakcUMaIbHOM J03bI Macia OMPENEseTCs paCCTOSSHUEM Y, KOTOPOE
perynupyeTcs creuanbHou raiikoi 12 mo mroky 11, uMeroneMy BUHTOBYIO HApE3KY.
[Ipu no3upoBaHUU MOPILIEHb 9 IBUKETCS BOPABO U OTKPHIBAET OTBEPCTUE B KOPITYCE
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UIMHApA 3, yepe3 KOTOpoe MOpIus Maciia MomnajaeT B IPUEeMHYI0 BOPOHKY 19 ¢ 3a-
nopHbIM KpaHoM 20. PaGouwii nopiiens § 103aropa coBepIIaeT ¢ MOMOIIBIO KPUBO-
mwuna [ v maTtyHa 2 BO3BpaTHO-MIOCTYNATEIbHOE JIBUYKEHUE, OTKPBIBAS 32 KaXK]IbII X011
BcachIBarouii kinaman 7. [lpu cpabateiBanuu mo6oro u3 ynopos 13, 14, 15 (tpu xo-
MaH/Ibl YIPABISAIOIIEr0 YCTPOMCTBA) U3 BOPOHKHU 5 Macio 4 MPOXOAUT YEpe3 103UPY-
folue kinananel 6. [Ipu 3ToM 1032 Maciaa COOTBETCTBYET 00BEMY MEKY MOPIIHIMH §
u 9. Ecniu ynopsl He cpabaThIBalOT, TO MOpIIeHb 9 3a cueT npyxkunbl 10 MIOTHO npu-
AT K MOPUIHIO 8, TEM camMbIM BIPBICK Macjia B J03aTOp HE MPOUCXOIUT (Y4eTBepTas
KOMaH/1a YIIpaBJISIFOIIET0 YCTPONUCTBA, ITo1aBaeMas JijIsl 0aHOK C Maccoi, MEHBIIIeH MU-
HUMaJILHOM JIOMYCTUMOM BEJIMYMHBI). 3aJIMBKA MAacjia OCYIIECTBISECTCS Ha HANOJIHU-
TeabHOM poTope 18, Kyna 6aHku mojaroTcs 3Be3/104Kkoit 16 ¢ potopa 21.

Hananka u perynupoBka B3BEMIMBAIOIINX YCTPOWCTB aBTOMATa IPOU3BOJIUTCS C
MTOMOIIBIO TPpy3a 22 Tak ke, Kak B aBTomate IBA-105.

IIpumenenune BecokoHTponbHOTO aBroMara H2-MBA-106, coBmemaromiero
omepaluy B3BEIIMBAHUS U JO3UPOBAHUS, B TEXHOJOTHUYECKUX MPOIECCaX MO3BOISAET
OCYILIECTBJISITh MAIIMHHOE arperaTUpoBaHUE, COKpAIllaTh MPOU3BOACTBEHHBIC ILIO-
maau, a o CPaBHEHUIO C MACII03aJIMBOYHBIM aBTOMAaTOM — 3KOHOMHTh Pacxo]l Macia
B cpeaneM Ha 1,5 %.

1.3. CYAOBOE BECOKOHTPOJIBHOE OBOPYIOBAHHME

B cynoBbIX yCIIOBUSAX B COCTABE TEXHOJIOTMYECKUX YUACTKOB IMOATOTOBKU PHIOBI
K 3aMOpPaXMBAHUIO HAXOJIUT MPUMEHEHUE TUApocTaTHYecKoe ycrpoiicto H2-MBA-
401, mpeaHazHayeHHOE AJI1 KOHTPOJISI MacChl pac()acOBaHHOM B MPOTUBHU PHIOOITPO-
nykiuu. TexHuueckune XxapakTepUCTUKH YCTPOUCTBA MpuBeieHbI B Tabm. 1.3.

Tabnuma 1.3 Texuuueckue xapakrepuctuku ycrpoiictsa H2-1MMBA-401

ITokasarenu Bennunna

ITpon3BOAMTENHFHOCTRIO J103/MUH 12-14
Jlnarna3oH KOHTPOJIsA, KT 12-16
[TorpemHocTh KOHTPOJIS, %0 +1,5
Jlomyckaemslii yroJ1 KpeHa, paj (rpaj) 0,35
MunumansHas paboudas Temneparypa, °C (20)
["abapuTHBIC pa3Mepbl, MM:

JUTMHA 550

IIUPHHA 530

BBICOTA 1075
Macca yctpoiicTBa ¢ paboydeil )XMIKOCTBIO, KT

C QJIIOMHHHUEBBIM KOPITYCOM 77

C YYTYHHBIM KOPIIyCOM 110
OO0CTyKUBAIOIINIA TEPCOHAI, YEIL. 1
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Koncrpykiusa BecokonTponsHoro ycrpoiictea H2-MBA-401 mnpuBeneHa
Ha puc. 1.6.

YCTpOUCTBO COCTOUT U3 CIEAYIOINUX OCHOBHBIX YacCTEM: TPy30BOM IUIOLIAIAKI
|, cTpenoyHoro MexaHu3ma 2, rpy30BoOro norJiaBka 3, TUpEeBOro norviaBka 4, kopiyca
5, mogmoHa 6, koxxyxa 7, appeTHBHBIX BHHTOB 8. [IpuHumm paGoThl yCTpoiCTBa
H2-MBA-401 3akmrouaercsa B cieayrouieMm. Ha rpy3oByto mmomanky I 3arpyskaercs
pBIOONIPOYKIIMS, Macca KOTOPOH MOJUIEKUT KOHTPOJt0. C MOMOIIBIO appeTUBHBIX
BUHTOB § IUIOLIAJKa OCBOOOXAAETCS, U IPY30BOM MOIJIABOK 3 MEPEMEIIAECTCS BHU3,
HaIIPaBJSIEMBIN IIAPHUPHBIM TAPAIIIENIOTPAMMOM. Y POBEHb IIPECHOW BOJBI, IPEIBa-
PUTENBHO 3aJIMTOM B KOPITYC 5, MOBBIIIAETCS, BBI3bIBAs IEPEMEIICHUE BBEPX THPEBOIO
IOIUIABKa 4, KOTOPBIN TAKXKE HAIIPABJIAETCS IIAPHUPHBIM NapajiesiorpaMmomM. ['upe-
BOI IIOIIJIaBOK CBSI3aH C 3y04aToil peiKoi, KOTopas IepeMeIaeTcsi OTHOCUTENIBHO CEK-
TOpa CTPEIOYHOTO MEXAHU3MA 2, yCTAaHOBJIEHHOIO HA TPpy30BOM Ioriaske 3. [Tomoxe-
HHE CTPEJIKH NPOTUB OTMETKH "O" COOTBETCTBYET YCIOBHOW HOMHMHAJIBHOM Macce
OpyTTO, KOTOpask 3a/1a€TCsL MACCOW I'MpH, TOMELIEHHON B CHIEI[MAJIbHBIN KapMaH rupe-
BOTO IoIruiaBka. OTKIOHEHHsI CTPEJIKH MO MIKAJIE BIPABO WJIK BJIEBO MPOUCXOIAT MIPU
nepeBece WK HEJ0BECe KOHTPOJIUpyeMoi Macchl. Jliis rameHus: KojaeOaHui MmoriaB-
KOB B HIDKHEH MX YaCTH 3aKPEIUIEHbI IJIOCKUE KOIbIa-AeMI(pEpPHI.

A-A

500
Y

Eh%uu?

Puc. 1.6 BecokonTponbHoe ycrporictso H2-MBA-401

UyBCTBUTENBHOCTh NMPUOOpPA U MOTPEUTHOCTh U3MEPSEMOI BEIMYMHBI HE TIpe-
BBIIIAET JOMYCTUMBIX 3HAYEHHM, TaK KaK MOIUIABKUA yCTPONCTBA JOCTUTAIOT COCTOS-
HUs paBHOBECHS BHE 3aBUCUMOCTH OT YIJIa HaKJIOHA Cy/lHA. BHeapeHue ruipocraTu-
yeckoro ycrporctsa H2-MIBA-401 Ha yyacTkax moAroTOBKH PhIOBI K 3aMOPaKUBAHUIO
B CYJIOBBIX YCJIOBHSX MO3BOJISIET MOIYYUTh SKOHOMHUIO ChIpbs 10 4,51 T.

14



Becokxontponbhbiii aBTomar H2-MBA-108 cripoekTupoBaH W NPUHST K CEPHil-
HOMY Tpou3BoACTBY B 1984 1. (OIITO "Texpoionpom'"). ABTOMAT OCYIIECTBIISIET COPTH-
POBaHKE HAMIOJHEHHBIX pbIO0I OaHok Nel4k Ha Tpu noToka: "Hemosec”, "HopMma', "miepe-
Bec". ABTOMAT NpeJHa3HadeH i1 padOThl B COCTaBE KOMILIEKCHO-MEXaHU3UPOBAHHBIX
JIMHHA, T1aBHBIM 00pa3oM IpH MPOU3BOACTBE pecepBOB Ha cynax mp. 12911. Texuuue-

CKHC XapPaKTCPUCTUKN BCCOKOHTPOJIbHOI'O aBTOMATa IIPUBCACHEBI B Tabmn. 1.4.

Tabmuma 1.4 Texauyeckue xapakTepUCTUKH BECOKOHTpOobHOTo aBTomMara H2-MBA-108

[lokazarenu Bennunna

TeopeTtnueckas MpoOU3BOIUTEIBHOCTD, OAHOK/MUH 48
[Ipeaen perynupoBKH BEIUYHUHBI JOIMTYCTUMOTO OTKIOHEHHUS MacChl 2+30
OT 3a1aHHOM (TIOTOK "HOpMA"), T
HomuHanbHas MOIIHOCTH 3J€KTpoABUTraTess, KB 0,37
YacToTa BpaleHus (4UciIo 060pOTOB B MUHYTY), €™ 15,2(910)
HomuHanbpHast MOIIHOCTB OJIOKA yIIPaBICHUS U MPOYHUX MOTpeOuTe- 0,7
seit, kBT, He Ooiee
["abapuTHBIE pa3mMepbl, MM

JUIMHA 1560

IUpUHA 780

BBICOTA 1400
Macca, Kr 500

OOmmii Buj BecokoHTposbHOTO aBToMata H2-MBA-108 uzobpaxken Ha puc. 1.7.
Ha xopmyce 1 aBTroMara yCTaHOBIEHBI 3arpy304HbIA 2 M COPTUPOBOYHBIA 4 KOH-
Beliepsl, Tpeodpa3zoBarTesb 3 U CUCTeMa aBTOMAaTHYECKOro ynpasiieHus 5. [IpuBos aB-
TOMaTa OCYILIECTBISIETCS OT AnekTpoaBuratens tuna 4A71B6POMS, kotopslil uepes
penykTop 7 nepenaeT Bpallarolliii MOMEHT Bajly 8 U IIHEKY 14.

Ha 3arpy3ounom koHBeliepe 2 aBToMaTa MexIy COpTUPYEMbIMH OaHKaMH yCTa-
HaBJIMBAETCS MHTEPBAJ, paBHbIN 1Iary mHeka 14. Mexay Beaymumu (Bai 8) u BeIo-
MbIMHU (Bas1 9) 3BE3/10YKaMHM KOHBeEepa HaTSHYThl BTYJIOYHO-POJMUKOBBIE 1IEIHU, pac-
CTOSIHUE MEX Y KOTOPBIMH paBHO nuametpy 6anku Ne 14 k. BepxHsist BeTBbh KOHBeliepa
CKOJIB3UT MO HEMOJABWXHBIM u1aHkaMm 10 u 11 u moaBmwxkHOM nnaHke 12, kotopas ¢
MOMOILBIO PbIYaroB, 00pa3yooIIMX MapaieorpaMM, COBEPIIAECT KayaTelbHbIE JIBU-
KEHUSI B BEPTUKAIBHOM MIIOCKOCTH. baHka, mocTymas Ha MIIaHKy 12, omyckaercs BMme-
CTE C BEpXHEW BETBBIO KOHBeWepa Ha pabouyro matdopmy 6 mpeodpazoBatens 3, T1e
HaxXOJIUTCS B TeUeHUE BpeMeHu, paBHoro 0,5 obopoTta Beayiero Bana 8. KymaukoBo-
PBIUXKHBIN MexaHu3M 13, CBSI3aHHBIN ¢ BAJIOM §, OCYILIECTBIISIET OCTAHOBKY OaHKH Ha
cepeauHe paboueit matGopmsl 6.
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Puc.1.7 I'naBHBIN BU 1 BUJ CBEpXY Ha KOoHBeHeps! aBTomata H2-MBA-108

Bo Bpems BeicTOsI OaHKM Ha mipeoOpazoBatesie 3 B TeUCHUE MEPBOM MOJTOBUHBI
1UKI1a GOPMHUPYETCS U3MEPUTEIBHBIN CUTHAI, 3aBUCSIINI OT MacChl OaHKHU C MPOTYK-
TOM, U KOMIIEHCAIMOHHBIA CUTHAJ, MPEAHA3HAYEHHBIN JJI1 MCKIIOUYECHUS BIUSHUS
KAauKM Cy/lHa Ha paboTy aBToMara. Bo BTOpoii MOJOBUHE LIMKIIa HA BBIXOAE peodpa-
3oBaresis (OPMHUPYETCS] CUTHAN, YUUTHIBAIOIIUN KOPPEKLUUIO MOTPEUIHOCTH BCIE-
CTBHUE 3arps3HEHUS] TOBEPXHOCTH TIATHOPMBI 6 M1 NU3BMEHEHHS TEMIIEPATYPhI OKPYKa-
FOLIEU CPEIBI.

KunemaTtuueckas cxema mpeoOpazoBaress nokasana Ha puc. 1.8. [Ipeobpasona-
T€JIb COCTOUT U3 U3MEPHUTEIHHOIO U KOMIIEHCAIIMOHHOIO MEXaHU3MOB. M3MepuTenb-
HBII MEXaHU3M BKJIIOUAET TOPU30HTANIbHBIE KOpoMbIcia 3, 4, 5 1 BepTUKaJbHbIE 3Be-
Hb4 6, 7 ¢ npyxuHOK 9. KoMneHcalmoHHblii MEXaHU3M COCTOUT U3 TOPU30HTAIIEHOTO
KopoMbIcia 8 ¢ npyxuHoit 10. YpaBHOBelIMBaHUE TOPU30HTAIIBHBIX KOpOMBbIced 3, 8
OCYIIECTBJISIETCS C TIOMOIIBIO PEryJIUpOBOUHBIX raek 11 u 12. [Ipenen nepemenienuit
MEXaHU3MOB 33J]al0T OrpaHuuuTeNn xoaa 13 u 14.

Ha BepTukansHOM 3BeHe 7 3akperuieHa miatdopma 17 ¢ rupsiMu, Macca KOTO-
PBIX paBHA HOPME 3aKJIaJIKU CBIPhsI C YYETOM CpeHel Macchl mycToil 6anku. Ha 3Bene
6 3akperuieHsl paboyas (I) u stanonnas (2) mnatdopmsl. [Ipu B3BemmBanuu Ha pabdo-
yeil iargopme I 6anku ¢ ppIOOit peiuar 6 3aHUMAaET CpeIHEE 10 OTHOLIEHUIO K Orpa-
HUYUTENIO 13 MON0KEeHNE MpU yCIIOBUU PABEHCTBA €€ MACChl C MACCOM FMPb, YCTaHOB-
neHHbIX Ha Tiatdopme 17 (momoxenue "Hopma'). [lpu 3TOM OBICTpOMY 3aTyXaHUIO
COOCTBEHHBIX KOJIEOaHUI U3MEPUTETHHOTO MEXaHU3Ma CIIOCOOCTBYIOT Aemmdep 15 u
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appetup 16. [Tonoxxenus: "6ompine" u "MeHble" HOPMbI YCTAaHABIUBAIOTCS MPH Pa3-
HOCTH YKa3aHHBIX MacC U MPOMOPIIMOHANIBHO €. JTajoHHas miaTtdopma 2 rpu nepu-
0JIMYECKON YCTAaHOBKE Ha HEM KOHTPOJIBHOTO Ipy3a MpeaHazHayeHa s GopMUpOBa-
HUSI CUTHaJIa KOPPEKIUHU, MPONOPIUOHATBLHON MOTrPEIIHOCTH, BBI3BAHHOW 3arpsi3He-
HUEeM T1aThopMbl | 1 3MEHEHHEM TEMITepaTyPhl OKPYKAFOIICH CPEIbI.

KoMrneHncanroHHbIi MEXaHU3M 3a CYET YCTaHOBKH OayljlacTHOro BUHTA 18 cMe-
IIEH OTHOCUTEIBHO OocH KopoMbicia 8. [lepeMelieHus U3MEPUTEIILHOTO U KOMITEHCa-
IIMOHHOTO MEXaHW3MOB, BBI3BaHHBIC KauyKOW CyJHA, B PaBHOW Mepe BIUSIOT Ha 00a
MEXaHHM3Ma, YTO IMO3BOJISIET HE YUUTHIBATh UX. [lepeMelennsi yka3aHHbIX MEXaHU3-
MOB, BbI3BaHHbBIEC OTKJIOHEHUEM MACChl OAHKH C CHIPHEM OT 3aJaHHOM, epeIatoTCs ye-
pe3 BUHTHI 19, 20 Ha mIThIpU U3MEPUTENBHOTO 21 U KOMIIEHCAIMOHHOTO 22 MEXaHO-
TPOHOB, BKJIFOUEHHBIX B MOCTOBBIE CXeMbl. MEeXaHOTPOH MPEJCTaBISET COOOM criapeH-
HBIN BaKyYMHBIU JTUOJ] C MOJIBH>KHBIMHU aHOJIAMH, MEXaHUYECKU CBSI3AHHBIMU CO IITHI-
peM. IIpu nepemenieHun MTHIPS U3MEHSIETCS Pa3HOCTh BHYTPEHHHUX COMPOTHUBIICHHUI,
KOTOpasi B MOJIOKEHUH ""HOpMa'" paBHA HYJIIO. B COOTBETCTBUY C ITUM U3MEPUTEIIbHBIN
Y KOMIICHCALIMOHHBIE CUTHAJIBI, IPOMOPIUOHAIBHBIE OTKIIOHEHUSIM IITHIPEN OT Cpea-
HETO0 MOJIOKEHUS, IEPEIaI0TCA Ha BXOJl CHCTEMbI aBTOMATHYECKOTO yrpaBiieHus. Cu-
CTEMa aBTOMATHUYECKOr0 YIpaBJieHHUs MpeJHa3HauYeHa JUisl 00pabOTKHA CUTHAJIOB, TO-
CTyHaromux OT mpeoOpazoBaTesi, U MOJaud CUTHAJIOB Ha HUCIIOJHUTENbHBIC OpTaHbl
AJIEKTPOMAarHuThl COPTUPOBOYHOTO KOHBeWepa. Ha copTupoBoyHOM KOHBeMeEpe ¢ 1o-
MOIIb IMOJBH>KHBIX HAPaBJSAOMHKX 15 (puc. 1.8), CBSI3aHHBIX € TOJKATEISAMHU JIEKTPO-
MarHuTOB MPOUCXOJUT pa3jieliCcHHe MOoTOKa Ha Tpu (pakiuu: "Hopma", "Hemosec",
"mepesec'.

Puc.1.8 Kunemaruueckas cxema rnpeoopazonaresns apTomata H2-MBA-108
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1.4. TPEBOBAHNA, ITPUMEHAEMBIE K BECOKOHTPOJIbBHOMY
OBOPYIOBAHHIO. IIOKA3ATEJIN KAYECTBA EI'O PABOTDI

BecokonTponbHoe 000pyA0BaHKE PIOHOM TPOMBIIIIEHHOCTH O3BOJISIET MEXa-
HU3HUPOBATh PYYHOU TPYyJl B TEXHOJOTHYECKUX OMEpalLUAX, B KOTOPBHIX HEOOXOAMMO
OCYILECTBIIATh YUET U KOHTPOJIb IIPH BBIITyCKe PbIOHOM NpoyKuu. COBpeMEHHBIE BE-
COKOHTPOJIbHBIE aBTOMAThI OCYLIECTBIISIOT TAK)KE (QYHKIMH, CBA3aHHbBIE C COPTUPOBA-
HUEM U CTaOWINM3aleil TOTOBOM MPOIYKIIMH 10 MAcCe, YTO MO3BOJIAET COKPATUTH IO-
TEPU U YBEJIIMYUTH BBIXOJ KOHEYHOrO MpPOAyKTa. BO3MOXHOCTH pabOThl BECOKOH-
TPOJILHOTO O0OPYJOBAHMS B COCTABE JIMHUI, a TAK)KE arperaTUpOBaHUE U3MEPUTENb-
HBIX YCTPOMCTB € pa3IU4YHbIM TEXHOJOTUYECKUM 000PYA0OBAHUEM CO3/1at0T OJIaronpu-
ATHBIE YCJIOBHSI AJI1 aBTOMATH3alUU pbI0000padaThIBarOLIEro Mpou3BoacTBa. U, Hako-
HEll, B HACTOSIIEE BpEMs CO3aHbl IPEANOCHUIKH JJIsl CO3/IaHUS CUCTEMbI aBTOMaTHYe-
ckoro perynupoBanust (CAP) Ha 6a3e BECOKOHTPOJBHBIX aBTOMATOB, MO3BOJISIONIEH
OCYILIECTBIISATH OOPATHYIO CBSI3b C TEXHOJIOIMUECKUM 000pYI0BaHUEM, PEXKUM PAOOTHI
KOTOPOT'O KOHTPOJIUPYETCH.

ObecrieueHne 3aJaHHOTO KadyecTBa BbITYCKAaEMOW MPOIYKIIMH OO0YCIOBIEHO
TOYHOCTBIO M CTAOMJIBHOCTBIO TEXHOJIOTMYECKOTr0 000pyOBaHUS U ompenesser 3¢-
(PEeKTUBHOCTH €ro MpUMEHEeHHs. BKirovasch B CUCTEMY YIpPaBIEHUS TEXHOJOTHUYE-
CKMMHU TpolieccaM (KOMIUIEKCOM MEpPONpUATUN, MOBBIIAMUX 3()(HEKTUBHOCTH
IPOU3BOCTBA), BECOKOHTPOJIbHOE 000pYA0BaHNE CIIOCOOCTBYET MOBBILLIEHUIO IPOU3-
BOAUTENILHOCTH TPyAa, SKOHOMUU MaTE€pPUAIbHBIX PECYPCOB, CHUKEHUIO c€0ECTOMMO-
CTH Y YJIYUYUIEHUIO YCIOBHUI TPy/la U KyJIbTYphl IPOU3BOJICTBA.

O61mume TpeOoBaHusA, KOTOPHIM AOJKHBI YIOBIETBOPATH MAIlIMHBI pACCMATPUBA-
€MOT0 TUIIa, ONPEEIIAIOTCS Ha OCHOBE aHaJIN3a METOOB YIPaBJICHUS MPOLIECCaMU 110
KPUTEPHUAM HAIE)KHOCTH. Hale)KHOCTh TEXHOIOTMYECKOW CUCTEMBI, B COCTAaB KOTOPOU
BXOJIUT BECOKOHTPOJIbHOE 000PYI0BaHUE, CIEAYET OLIEHUBATH 10 MMapaMeTpaM TOYHO-
CTH U3MepeHus. B pbIOHON NMPOMBIIIIIEHHOCTH OTCYTCTBYIOT YHUBEPCAJIbHBIE BECOU3-
MEPUTENhHBIC YCTPOUCTBA, CIIOCOOHBIE ¢ HEOOXOUMON TOYHOCTHIO pabOTaTh KaK B
OeperoBbIX, TaK U B CyIOBBIX yCI0BHsX. B cuity ciennduyHbIX ycinoBuid paboTsl 000-
pyJIoBaHMs Ha cynax (mepenajbl TEMIEPaTypHBIX PEKUMOB, BO3JICHCTBUE arpecCrB-
HBIX CpEJl, KauKa Cy/JHa) B OTPACiIM pa3padaThIBaIOTCS MAIIMHBI B OEPEroBOM U CY0-
BOM UCIIOJIHEHUSX, HAJC)KHOCTh KOTOPBIX pa3JInyHa.

VYpoBeHb HAZIE)KHOCTH BECOKOHTPOJIBHOI'O 000PYAOBaHUS 110 TapaMeTpam TOY-
HOCTHU CUYHMTAETCS YAOBJICTBOPUTENbHBIM, €CIM 3HaueHHE Kod(p(dUlMeHTa TOYHOCTU
K.(t) 3a paccMaTpuBaeMblil TPOMEKYTOK BPEMEHU HE MPEBBIILIAET €r0 HOPMATUBHOTO
3HaueHus K;o:

K.(t) < Ko, (1.1)
rae K;0 — HopmatuBHoe 3HaueHue K, o BceM KOHTPOJIMPYEMBIM MapamMeTpam
OPOAYKIIHH.

18



Koadpumment K (t) sBisieTcs BeTUIMHON, KOJUUECTBEHHO XapaKTepUu3yromien
TOYHOCTh TEXHOJIOTHYECKOTO Ipollecca, T.. €ro CBOWCTBO, 00yCIaBIMBArOIIee OJH-
30CTh JCUCTBUTEIHHBIX ¥ HOMUHAIBHBIX 3HAUCHUN MapaMeTpoB MO UX pacrpesere-

HUIO BeposATHOCTEN. OH paBeH:
w

KT(t) = (1.2)

rae W —noJie paccessHUsI WM Pa3HOCTh MAaKCUMaIbHOTO 1 MUHUMAJIBHOTO 3Ha-
YEHUI KOHTPOJIMPYEMOro (M3MEPSIEMOro) NapaMeTpa 3a pacCMaTPpUBAEMbIN IPOMEXKY-
TOK BpeMeHH; T — I0IyCK Ha KOHTPOJIMPYEMBIN ITapaMmeTp.

[TokazaTenb TOYHOCTH BECOKOHTPOJIBLHOTO 000pynoBanus (KodhPUIIMEHT TOY-
HOCTH), @ TAK’K€ HOMEHKJIaTypa KOHTPOJIUPYEMBIX TApaMETPOB U BU KOHTPOJIS OTIpe-
JEJSIIOTCSA B POLECCe aHaIM3a TOYHOCTH U CTAOUIIBHOCTH TEXHOJIOTMUECKUX Orepa-
uui 1 ycranasnupatorcs B HTJ] npeanpustus ¢ yaeToM yciaoBHil, BUJia 1 00beMa Mpo-
u3BojicTBa. Jlyist yctaHOBIeHUsT KOd(PUIIMeHTa TOUHOCTH 000pYA0BaHUS Ha Pa3HBIX
ATanax TEXHOJOTWYECKOW MOATOTOBKHU IMPOM3BOJCTBA HCIOJB3YIOT Pa3IMYHbIE Me-
TOJBI: KBAJIUTETOB, AJIEMEHTAPHBIX IMOTPEIIHOCTEH, MTHOBEHHBIX BBIOOPOK. MeToj
KBAJIMTETOB (KJIACCOB) TOYHOCTH MPUMEHSIOT MPU MOAOOPE BECOKOHTPOIBHOTO 000-
PYIIOBaHUS JJI BBINOJHEHUS ONPEACIICHHBIX TEXHOJOTMYECKUX onepanuii. OH ocHO-
BaH Ha CpaBHEHUHU TPeOyEeMbIX 3HAUCHHM MapaMeTpOB TOUHOCTH 00OPYIOBaHUS C UX
IpeAeIbHO BO3MOKHBIMH 3HAYEHHSIMU, YCTAHOBJICHHBIMH B CIIPABOYHON B HOpMa-
TUBHO-TEXHUUYECKON JTOKyMeHTaluu. B ob0miem ciydae st MacCOM3MEpPUTEIbHOTO
000pyI0BaHUsI METPOJIOTUEN PEKOMEHIYETCS COONIOAATh COOTHOLLIEHUE:

A=6/|A] = 3, (1.3)
rze O — JOMYCK Ha KOHTPOJIUPYEMYIO Maccy; A — mpeest 10myCcKaeMou Morper-
HOCTH MacCCOU3MEPUTEIBHOIO 000y 10BaHUS.

Cobmonenne ycnous (1.3) npu mogdope MacCOM3MEPUTEIHLHOTO, B TOM YHCIIS
Y BECOKOHTPOJIBHOTO, 00OpYyAOBaHUS MPUBOJUT K HEOOOCHOBAHHOMY 3aBBIIICHUIO
TpeOOBaHUI K UX TOUHOCTH U BBI3BIBACT 3HAUUTEILHOE BO3PACTAHUE 3aTPAT HA UX MPO-
M3BOJICTBO M 3KcIuTyaranuto. Kpome Toro, TpeboBaHUs K TOYHOCTH OEPETOBOTO U CY-
JI0OBOTO BECOKOHTPOJILHOTO OOOpPYIOBaHUS PA3IMYAIOTCs B CUITy paHee OTMEUYEHHOMN
cnienuUKu uxX paboThl, MpUYeM yCIoBHIO (1.3) MOXKET yIOBIETBOPSITH TOJIHKO 000PY-
J0OBaHUE OeperoBbIX prIOO0OpabdarhiBatomux npeanpustuii. [loaTomy BBIOOp Beco-
KOHTPOJILHOTO O0OpYAOBAaHUS I KOHKPETHOTO TEXHOJIOIMYECKOro IMpoliecca J0JI-
KEH OCYIIECTBIIATHCS HE MO 3aaHHOMY 3HaueHuto A (1.3), a ucxoxas u3 ero MUHU-
MaJbHOM TOYHOCTH, TIPU KOTOPOM pacxobl HA Pa3pabO0TKY, BBIITYCK B IKCILTyaTaIHIO
OyIlyT TOKPBIBATHCS SKOHOMHEH OT CHHUXEHHUsI Opaka, BBI3BAHHOI'O OTKJIOHEHUEM
MAaccChl OT 3aJ]aHHBIX JOMYCKOB. TakuM 00pa3zom, U3 SIKOHOMUYECKUX COOOpaKeHUHN U
YUUTHIBas OCOOCHHOCTH PAcCMAaTPUBAEMOr0 KJlacca MAIlUH, BHIOOP BECOKOHTPOIb-
HOTO 00OpYZOBaHUS JJII OEPETOBBIX U CYIOBBIX MPEANPUITHIA OTPACIA PEKOMEHIY-
€TCS OCYLIECTBISATH B CIEAYIOIIEM AUAIAa30HE:

3>A1>1. (1.4)
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B otnenbHbIX cilydasx uisl CyJIOBBIX YCIIOBUM JKCILTyaTalluy sSIBJISETCS OIpaB-
JaHHBIM BbIOOp 00opynoBanus mpu A < 1.

Onenka kor¢uimeHTa TOYHOCTH BECOKOHTPOJIBLHOTO 000PY/TIOBAaHUS Ha HTAre
TEXHOJIOTMUECKON TMOATOTOBKM M B YCIOBUSX JEHCTBYIOLIEIO MPOU3BOJICTBA OCY-
IIECTBISETCS METOAAMU 3JIEMEHTAPHBIX MOIPELTHOCTEN U MTHOBEHHBIX BBIOOPOK.

1.5. MIPUMEHEHHWE BECOKOHTPOJIbBHOI'O OBOPYIOBAHHMA
B CUCTEMAX VIIPABJIEHUA ITPOUECCAMU JO3NPOBAHIA
PBIBHBIX ITPOAYKTOB

Haunboinee BaXHOUM M NEPCHEKTUBHOM CPEpON aKTUBHOTO HCIIONB30BAaHUS CO-
BPEMEHHOI'0 BECOKOHTPOJIBHOTO O00PYAOBAHUS SIBJISETCS CUCTEMA YIIPABIEHUS MeXa-
HU3UPOBAHHBIM (PaCOBAHMEM TBEPABIX MHIPEIUEHTOB PHIOHBIX KOHCEPBOB, B OCOOEH-
HOCTHU PBIOHOTO CBIPBSI.

Heo0xoaumocTh cTpororo coOMOACHUS 3aJaHHBIX MacC U COOTHOIIEHHS BCEX
COCTABJISIFOLIUX PHIOHBIX KOHCEPBOB MPOJMKTOBAHA PSIZIOM SKOHOMHYECKUX M TEXHO-
Joruyeckux TpedoBaHui. TouHOE COOMIOIEHNE TEXHOJIOTMYECKOTO PEXUMa MPOU3-
BOJICTBAa rapaHTUpPYET TpeOyeMble MUTATEIbHbIE U BKYCOBBIE KaueCTBa KOHCEPBOB,
TEPMETHYHOCTD TApPbl U CPOK XPAHEHMS MPOAYKTA. be3 yKka3aHHOro ycioBHs BO3pac-
TalOT 3aTPAThl PHIOHOTO CHIPbS U APYTUX UHTPEAUEHTOB KOHCEPBOB, YCI0XKHSIETCS OCY-
HIeCTBICHUE QYHKUIUN yUderTa.

Jis OCylIeCcTBIIEHUSI MEXaHU3UPOBAHHOTO (PacOBaHUsI B KOHCEPBHYIO Tapy Chl-
PO pBIOBI, SBIISAIOLIEHCS OCHOBHBIM KOMIIOHEHTOM KOHCEPBOB, HA MPEANPUITHUIX OT-
paciii HUCHOJb3yeTCsl MPEUMYLIECTBEHHO OOOpYyIOBaHUE, B KOTOPOM pEaln30BaH
MPUHIUI 00OBEMHOI0 JO3UPOBAHUS. Y CTAHOBIIEHO, UTO (hacoBaHUE PHIObI YKa3aHHBIM
CIIOCOOOM  COIPOBOKIAETCS CYIIECTBEHHBIM OTKJIOHEHHEM MAacChl HAMOJHSAEMOIO
OPOAYKTa OT HOPMATUBHBIX JOIMYCKOB. IIpHUMHOI 3TOro SBJISIETCS HECOOTBETCTBUE
MoKa3aTesield TOUHOCTH U CTa0MIIBHOCTH KaK caMOTo (pacOBOYHOTO 000PYI0BaHUS, TaK
U Jpyroro o0OpyJaoBaHUsl, ¢ MOMOIIbIO KOTOPOTO MPOU3BOAMTCS MPEAIIECTBYIOIIAS
00paboTKa prIOHOTO ChIpbs. Kpome TOro, OTKJIOHEHHSI MacChl MPOJYKTa OT 3aJJaHHON
BBI3BIBAIOTCS HAJTMYHUEM MPOU3BOJICTBEHHBIX OTPEIIHOCTEN BCIIEICTBUE PAZIa TEXHO-
JIOTUYECKHUX, TEXHUUECKUX U IKCIUTyaTallHOHHBIX (PaKTOPOB, YCTPAHUTh KOTOPBIE TIPU
CYLIECTBYIOIIEH TEXHOJIOTMH U KOHCTPYKLMHU MAIIUH JU00 OYEHb CII0KHO, TNOO KO-
HOMHUYECKH Hererecoo0pasHo. [loaTomy mMacca ceipoit pbiObI, pacacoBaHHas Mexa-
HU3ZMPOBAHHBIM CIIOCOOOM, MOJIBEPraeTcsl CIUIOMIHOMY KOHTpoJito. [IpuMenenue cy-
IIECTBYIOIIETO BECOKOHTPOIBHOIO 000PY1I0BAHUS MTO3BOJISET JUIIb (PUKCUPOBATH BbI-
XOJl Macchl MPOAYKTA 3a HOPMAaTUBHBIE MIPENEIIbI, @ UCIIPABIECHUE J103bl OCYILIECTBIISA-
€TCS TOJIBKO C IMOMOILBIO py4HOTro Tpyaa. [Ipu cuctemaTnueckoM OTKIOHEHUH MACChl
71036l OT HOPMATUBHOM Ha ()aCOBOYHBIX MAIIMHAX MPEAYCMOTPEHO PYUYHOE PETYIUPO-
BaHUE IMapaMeTpaMu Mpoliecca, KOTOPOE MOXKET MPOU3BOAUTHCS HEMOCPEICTBEHHO
npu pabote MammHbl. Ha nmpakTrke omepaTopsl CO3HATENbHO HACTPAWBAIOT MAIIMHY
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Ha rapaHTUPOBAHHBIN MEPEBEC, UCIIPABICHUE KOTOPOro KpalHe 3aTPYIHUTEIBHO U B
YCIIOBHSIX PEANbHOTO IPOU3BOJICTBA HE BeAeTCs. Takas cuTyauus NPUBOJUT K 3HAYU-
TEJIBHOMY IIEPEPACXOY PHIOHOTO CHIPHS.

JlanpHeiasi WHTEHCU(pUKAIUS PHIOOKOHCEPBHOTO MPOM3BOJACTBA CBS3aHA C
YCTpaHEHUEM Y3KHX MECT Ha (PACOBOYHBIX YYaCTKaX M CO3JaHUEM YCIOBUH, UCKIIIO-
YaOLUX WIA CBOAAIIMX K MUHUMYMY IIPUMEHEHHE PYYHOIO TPY1a Ha ONEPALMIX KOH-
TPOJIsL ¥ UCHPABIIEHUS] MACCHI 103bI IpoAyKTa. Iy 3T0oro HeoOxoauMo Ha 0a3e Beco-
KOHTPOJIBHBIX MAIlIMH pa3padoTaTh CUCTEMbl aKTHBHOIO KOHTPOJIS IIpoLecca J03Upo-
BAaHMSI KOMIIOHEHTOB PHIOHBIX KOHCEPBOB. [10100HBIE CHCTEMBI HAIILTY MIMPOKOE TPH-
MEHEHHE 3a PyOeKOM, I/I€ OHM UCIOJB3YIOTCS MPHU TO3UPOBAHUU PA3TUUYHBIX MHUIIIE-
BBIX ITPOJIYKTOB.

B oTedecTBEHHOI MPOMBIIIEHHOCTH UMEIOTCS OTAEIbHBIE PabOTHI IO CcO3/a-
HUIO aBTOMATH3UPOBAHHBIX CUCTEM, YNPABISIOMIUX MPOLECCOM 00BEMHOIO JO3UPO-
BaHMSI MUILEBBIX NPOAYKTOB. [lonbITKa CO3AaHUs aHAJIOTMYHOM CUCTEMBI JUI PBIOO-
KOHCEpBHOTO Tpou3BojicTBa, npeanpusaTas B OIITO "TexpwiOnpom" B cepenune
70-X TO/10B, HE JjaJIa OKUJAEMBIX PE3YJILTATOB B BULy HU3KOM 3()()eKTUBHOCTH pa3pa-
OaTbIBaeMOro BapuaHra. B Hacrosiiee BpeMst Co3/1aHbl BCe MPEANOCHUIKY JUIsl pa3pa-
OOTKHM CHCTEMBI aBTOMAaTUYECKOIO YIPABIEHUS MpoLeccoM (pacoBaHMs U cTaOUIU3a-
LMK MaccChl A03bI PbIObI, YKIIAIbIBAEMON B KOHCEPBHYIO Tapy MaIlIMHHBIM CIIOCOOOM.
OTOMYy CIOCOOCTBYET BO3POCIIMIA TEXHUYECKHI ypOBEHb MPOU3BOJCTBA, KOTOPOE B
HEOOXOAMMOMN CTETIEHU PACTIONAracT COBPEMEHHBIMU BHICOKOTOUHBIMU U HAJIEKHBIMU
BECOKOHTPOJbHBIMU aBToMaTamu (tuna H2-MIBA-107, 108), MukponpoueccopHon
TEXHUKON U MUKPO-OBM TpebyeMoil TOUHOCTH U OBICTPOJAEHCTBUA U T.A.

XOJ] JABOPATOPHOM PABOThI

1. PaGoTa BBINOJHSAETCA MHAMBUAYAIbHO WIMA Tpynnou cryaeHToB (3—4 demno-
Beka). B cooTBeTCTBHMM C 3aaHMEM TPENoAaBaTelis BHAYANEe H3y4yaeT METOMYECKIE
yKazaHusl, KiiacCu(pukaino, HOpMaTUBHYIO TOKYMEHTAIIMIO BECOKOHTPOJBHBIX arma-
patoB MUIBA-105 nu H2-MIBA-108, ux npunnun padoTbl, 0COOEHHOCTH pacuera, Ipa-
BUJIa 6€30MaCHON IKCIUTyaTaIlHH.

2. [locne w3y4yeHUs JOKYMEHTOB, OCMOTPETh BECOKOHTPOJBHBIC armapaThl
NBA-105 u H2-IBA-108, 03HaKOMUTBCS ¢ YCTPOUCTBOM U PabOTON BECOKOHTPOJIb-
HBIX aIlapaToB, U3yUYNUTh UX KOHCTPYKIIHIO.

3. OgopMUTH OTHUET, CACNATHh BHIBOJBI O TIPOJIEIaHHOM padoTe.

KOHTPOJIbHBIE BOITPOCHI

1. Kaxkue cmocoObl KOHTPOJIS MCTIOIB3YIOTCS TPHU paboTe BECOKOHTPOIHHOTO
aBTomara?
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2. Ilo kakuM mpu3Hakam KiacCU(UUIUPYIOTCS BECOKOHTPOJIbHbBIE ABTOMAThI?

3. Kakoro Tura BeCOKOHTPOJIbHbIE aBTOMAThl HAUITYUIITUM 00pa30M OTBEYAIOT
TEXHOJIOTUYECKHUM Tporeccam?

4, Kakue HOBBIC BECOKOHTPOJIBHBIC aBTOMATHl CO3/IAIOTCS B MHINEBOW IPO-
MBITIIEHHOCTH? YeM 00yCIIOBIICHO MX MPEUMYIIIECTBO IO CPAaBHEHUIO C paHEe CO3/I1aH-
HBIMU?

5. HazoBute HenocTaTku, CHIKaOMME 3 (HEKTUBHOCTh BECOKOHTPOJILHBIX aB-
TOMAaTOB.

6. IIpuBenuTe MeTOa pacyeTa HaJICKHOCTH BECOKOHTPOJIBHOTO aBTOMATA.

7. IlpuBenuTte CpaBHHUTEIBHBIN aHAIU3 TPEX BECOKOHTPOJLHBIX aBTOMATOB C
TOYKH 3PEHUSI TEXHUUECKOU XapaKTEPUCTUKHU.

8. Omnwummure padboty MBA-105.

9. Tapa u ynakoBKa, HCIIOJb3YEMBbIC MPU PaOOTE BECOKOHTPOIHHOTO 000PY/10-
BaHMUS.

10. [Tepeuncnure Mepbl 6€30MaCHOCTU TIPU pabOTE C BECOKOHTPOJIbHBIM aBTO-
MaTOM.
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JIABOPATOPHAS PABOTA Ne 2
MHUKPOJO3ATOPHI

Heanr padoThl: NOSydeHHE MPAKTUYECKUX YMEHHUI M HAaBBIKOB IO M3YyYEHHUIO KOH-
CTPYKLIMH U MpUHLHUIIA padboTel MUKpoo3aTtopa U7-NKPA4.
3agaya: U3y4ynuTh KOHCTPYKIMIO U MPUHIUIT paboThl MUKpo103aTopa U7-NKP4.

2.1 KTIACCU®UKALIMSA JJO3UPYIOIUX YCTPOMCTB

JUIst 1O3UPOBaHHUS CHITYYHX NPOAYKTOB IPHUMEHSIOT OOBEMHBIE U BECOBBIE J0-
3aTOpPBI, ITOPLIMOHHBIE U HENIPEPBIBHOIO IEUCTBUA B 3aBUCUMOCTHU OT METOZA JO3UPO-
BaHus. BecoBoil MeToa MOKET ObITh MPOCTHIM U CIOKHBIM. BeTpedaroTest 1o3aTophl
00BEMHOBECOBEIE, T. €. ¢ KOMOMHUPOBAHHBIM METOJIOM J03UpoBaHus. OObEMHBIE J10-
3aTOPBI HEMPEPBIBHOTO JIEUCTBUS UCIOJIB3YIOTCA TAK)KE B KAUECTBE MUTAIONINX MeXa-
HU3MOB I 1I0Aa4u MPOJYKTOB WJIM MaTepUajoB B MaluHbI. LlenecooOpa3HocTh uc-
II0JIb30BAHUS TOI'O WJIM MHOTO METOJAA OIPEAEIAETCS OCHOBHBIMU I0KA3aTeIsIMU pa-
OOTBI: MPOU3BOUTEIBHOCTHIO U TOYHOCTBIO (hacyeMOi 103bI MPOAYKTA.

J103aTOpBI — MUTATENIN HETPEPHIBHOTO IEUCTBUS

1. bapabanHble | ¢ UMJIMHAPUYECKMMU Oapaba- ITOPOILIKOBBIE MENKO3EPHHU-
HaMH CTBI€ MTPOTYKTHI

C MHOTOTpaHHBIMHU OapabaHaMu | MEJIKO- U CPETHEKYCKOBBIC

TIPOTYKTHI
CEKTOPHBIC (STYCHKOBBIE, JTOTIACT-
HEBIE)
2. TapenpuaThie | TUCKOBBIEC J03aTOPbI MEJIKO3EpHHUCTHIE MaTepUAIIbI
CyXHe TTOPOIIKOBBIE
3. JlenTounbie MEJIKOCBIITYYHE MaTEPHUAITBI

BJIQJKHBIC MaTCpHaJibl

Jlo3aTopbl TUCKPETHOTO JEUCTBUSA

1. IlTHekoBBIE 3EPHUCTBIE
MEJIKOKYCKOBBIE
MOPOIIKOOOpa3HbIE

2. IlopiiHeBbIe BJIQYKHBIE MaTE€pUAIIbI

3. KamepHsbie

4. JIoTKOBBIE

5. IlnynxepHbie BJIA)KHBIE MaTEPHUAIIbI
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OOBEeMHBII METOJI TO3UPOBAaHUSI OCHOBAH Ha B3aUMOCBSI3U HEOOXOIMMOH 3a-
JaHHOM Macchl 103bl ¢ (OPMUPYEMOI IOPIUEIN COOTBETCTBYIOLIErO 00beMa. OObeM-
HBIEC JO3UPYIOLIME YCTPOMCTBA MOAPA3AEISIOTCS Ha 103aTOPBI HEIPEPBIBHOTO U JIAC-
KpeTHoro aevictBusa. K go3atopam HempepbIBHOTO AEHCTBHUS OTHOCSATCS OapabaHHbIE,
TapenbyaThie, JEHTOUHbIe, CKpeOKOoBbIe U ap. [lopironHOe 103MpoBaHKEe B TOTPEOU-
TEIBCKYIO Tapy OCYIIECTBIISII0 B OCHOBHOM JI03aTOPAMU BTOPOT'O THIIA — ITHEKOBBIMH,
HOPIIHEBBIMU, KAMEPHBIMH, CTAKAHYUKOBBIMU U Ap. BbIOOp TOro Miau MHOTO THIA J0-
3aTopa 3aBUCHUT OT (PU3UKO-MEXAaHUYECKHX CBOMCTB 00pabaThiBaéMOro MpPOAYKTA:
00BEMHOM Macchl, POPMBI ¥ TEOMETPUUECKUX PA3MEPOB, yIJla €CTECTBEHHOI'O OTKOCA,
CJIEKMBAEMOCTH, KOMKYEMOCTH, CKJIOHHOCTH K CBOOOZ000pa30BaHuUIO, BIAXKHOCTH U
T.J.

OObeMHBII c1oco0 JO3UPOBAaHUS OTIUYAETCS OTHOCUTENIBHON MPOCTOTOM KOH-
CTPYKLHH U DKCIUTyaTallUH, BBICOKOW ITPOU3BOIUTEIIBHOCTHIO, BO3MOKHOCTBIO JIETKO
PEryJInpoBaTh MacCy J03bl, HO B TO K€ BPEMS TOYHOCTh JO3UPOBAHMS HEBBICOKAS.

BecoBon MeToa 103UpOBaHus 3aKI0YAETCs B IOLITYYHOM 01ade MPOAYyKTa Ha
B3BEILMBAIOIIEE YCTPONUCTBO J03aTOpa 10 TEX MOp, MOKa Macca (popMUpyeMOn 1035l
HE JOCTUTHET 33JIaHHOM MUHUMAJIbHOM Benu4uHbL. [Ipy 3TOM Macca Kaxaoi nojgasa-
€MOM Ha B3BCIIMBAHUE €IMHMIIBI NMPOAYKTA SBILSIETCA CIydalHOW BenuuuHOU. [Ipm
CJI0KHOM BECOBOM METOJE TO3UPOBAHUSA MPOAYKT MPEABAPUTEIBHO COPTUPYETCS MO
Mmacce, a 3aTeM U3 Hero myTrem nojaoopa GopMupyOTCcs 1036l € 3a/laHHOM Maccoil. 3a-
Jada mo00pa Macchl MPOAYKTa PEIIAETCs C MOMOIIBIO JIEKTPOHHO-BBIUNCIUTEIbHON
TEXHUKHU, TO3BOJISS, TAKUM 00pa30M, MOIYYUTh HAMOOJIEe TOUYHYIO Maccy MPOAYKTa.

ITpu 00BEMHO-BECOBOM JTO3UPOBAHNU J103a MPOAYKTa HAOMPAETCs B [1Ba dTara:
OCHOBHAs IIpeJIBapUTENIbHAs 1032 (popMHUpyeTcs 0OBEMHBIM 103aTOPOM U IIEPENAETCS
Ha B3BEIIMBAIOIIEE YCTPOMCTBO, B KOTOPOE 3aTEM IOLITYYHO 3aCBINAECTCS MPOAYKT A0
TpeOyeMoi Macchl. ITOT cOCOO MO3BOJISIET MOMYyYaTh BHICOKYIO TOUHOCTbH J103UPOBa-
HUA (KaKk IpHU BECOBOM CIOCO0OE€) U JNOCTUTaTh OOJIbIIEH MPOU3BOAUTENBHOCTU (Kak
npu 00BEMHOM CIIOC00¢).

2.2. OB30P CYIIECTBVIOUIUX KOHCTPYKIIMIA

Muxpopozarop MBF114

O6mee onucanne Mukpogozatopa MBF114.

Muxkponozatopsl cepun MBF npennasnaueHs! 11t BECOBOTO MJIM 00BEMHOTO
JNO3APOBAHMS PA3JIUYHBIX MOPOLIKOBBIX M CBITYYMX MUUIEBBIX NPOAyKTOB. Kopmyc
MHUKpOA03aTopa BbINOJIHEH U3 cuHTeThdeckux noumepoB SINTEX wnu SINTAL (s
IUIIEBOM M XMMHYECKON MPOMBILIUIEHHOCTH). Bee ocTanbHbIe 1eTanu, ColpuKacaro-
IIMecs C MaTepUaIoOM (BKJIrOYast OOJITHI M FaliKH ), U3TOTaBIMBAOTCS U3 HEPKaBEIOILEH
ctanmu INOX 304 (uckirouasi HeCTaHJAPTHBIE UCITOJIHEHHS ).

[ToctaBka OOBIYHO BKIIIOYAET MHKPOI03aTOP M KOMIUIEKT aKCeCCyapoB K HEMY
(puc. 2.1, 2.2):
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[IpssmoyrobHbINi pacxoaHblil Oyakep MDXTQ?2.1
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Puc. 2.2 OcHOBHBIE COCTaBHBIC YACTH MUKPO103aTOPA:
1 - no3upyroNIMil BUHT; 2 - IEpeMEIINBaTENb; 3 - TUIACTUKOBBIA KOPITYC;
4 - cTanbHBIE ONIOPHBIE CTEHKHU; 5 - MOTOp MepeMelmBares; 6 - MOTop
JO3UPYIOLIETO BUHTA; 7 - PEAYKTOP JTO3UPYIOLIETO BUHTA; § - PEAYKTOP
nepemenmBareis; 9 - onopHas croiika mpuBoaa; 10 - BeITycKkHas TpyOa;
11 - ynioTHUTENBHBIE Y3IIbI

Texnnueckasi XapaKTepUCTHKA MUKPO103aTOpPa

Pacuetnass mpou3BOAUTENBHOCTh JIsi V BpalleHUs O3UPYIOIIETO BHUHTA
106/MuH — 26 am3/u.

PacuetHas mpou3BOAUTEILHOCTD I (DUKCUPOBAHHOM V BpalleHUs 1I03UPYIO-
miero BUHTA 93 00/MuH — 2418 mm3/u.

[Ipumeuanue: peanbHas MPONU3BOIUTEIHLHOCTh 3aBUCUT OT KOHKPETHBIX THIIOB
J03UPYEMOT0 MaTepuana.

@ukcupoBaHHas V BpalleHus JO3UPYIOLIEro BUHTa — 93 00/MuH.

Ilepenarounoe 4nciio peAyKTOpa A03upyromiero BuaTa —1:15.

Tun pegykropa — VARVEL FRS 50 PAM 71 BS.

OnextpomoTtop nosupyroriero Bunta — 0,25 kBt 50 ' 71 A.

dukcupoBanHas V BpareHus nepemermmpaTess — 50 06/MuH.

[lepenarounoe unciio peaykropa nepemeriuBaresns — 1:28.

Tun penykropa — VARVEL FRS 60 PAM 80 BS.

OnektpomoTtop aozupyromiero BuHta — 0,55 kBTt 50 'ty 80 A.

[Ipumeganue: cymecTByeT BO3MOKHOCTh OCHAIIEHUSI MUKPO/103aTOPa BapUaTO-
POM CKOPOCTH BpaIICHUs JIJIsl TOJTydeHHsI 00JIee TOYHBIX Pe3yJbTaTOB JO3UPOBKH.
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OcHoBHBbIEe mapameTpbl Ao3upytomiero BuHTa UDB* mnpencraBnensl Ha

puc. 2.3.
A

Puc. 2.3 Jlo3upyronui Buat UDB

* TlogOop THIIa BUHTA OCYIIECTBISIETCS B 3aBUCUMOCTH OT XapaKTEPUCTHK MaTepHaa.

J
N b

Patls

@3

Jlo3upyroluii BUHT MPEACTABIIAET COO0I pE3NHOBYIO CIIUPailb, 3aKPEILIEHHYIO
Ha MeTaymueckoi TpyOke. [IpenHasnauen i 103UpOBAHHOM OJaYM MOPOILIKOBBIX
BELIECTB.

s i
MBE Kon | De | Di | Da | P S L OO | OP | Q R kg
UDB

114 4B? 100 | 67 | 25 | 100 | 5 | 857 | 24 | 29 | 96 | 119 | 45

IIporuBonoOKa3zaHus

beszomacHOCTh dKCIITyaTallil MEKPO03aTOpa rapaHTUPYETCsI B ClTydae coOIIro-
JCHHS TIPaBWJI TEXHUKH OE30MMaCHOCTH U MEp MPEAOCTOPOKHOCTH, YCTAHOBJICHHBIX
JUTSI TAaHHOTO TUTIa 000PYI0BaHUS.

He pexomenmyercsi ycTraHaBiIMBaTh MHUKPOJI03aTOp HA 00OpPYJAOBaHHE, HE UME-
fomee cepTudukara COOTBETCTBUS COTJIACHO TpaBwiaM W HopMmam 14/06/1982
(89/392/ECC).

JKCIIyaTanus

B 3aBucumocT OT THIa 3aBOja yIpaBlieHHe pabOTON MHUKpPOI03aTOpa OCY-
IIECTBIISIETCS C TTAHEJIM YIIPABJICHUS WA BPYYHYIO C UCTIOJIB30BAHUEM CTapTEpa.

BecbMa Ba)kHO 3HATH BeC CTOJI0a MaTepHralia, OCTyaroiero Ha MUKpo103aTop,
KOTOPBI HE JOJHKEH MPEBBINIATh MOKa3aTelb YPOBHS, MAaKCUMAIbHO JOMYCTHMOTO
T JO3UpYIOIIero BUHTA. [Ipu ncnonk30BaHny CTaHIAPTHOTO OyHKEpa HE BOZHUKAET
po0JeM Tpu padoTe ¢ MaTepuaiaMu, UMEIOIIUMH 00BEMHYIO TIJIOTHOCTh, HE TIPEBBI-
maronyto 1 T/ky6. M. B mpoTuBHOM citydae HEOOX0AUMO 00paIaThCs 3a KOHCYNIbTa-
IIMel B MPeICTaBUTEILCTBO pupmbl WAM.

[Tpumeuanue: MOTHOE OMOPOKHEHHE MUKPOJI03aTOpa B KOHIIE KaXKA0T0o pado-
Yero JHS 3HAUUTEIHHO YBETUUUBAET CPOK CIYkKObI ycTpoicTBa. OCOOEHHO 3TO BaXKHO
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npu paboTe ¢ MaTepuagaMu, UMEIOIIMMU TEHICHIIUIO K 3aTBEPACBAHUIO MTPU JITTUTEIb-
HOM XpaHEHUHU.
Kpensenne

HwxHsAg yacTh MUKpOAO3aTOpa JOJKHA OBITh HAJEKHO YKpEIUIEHAa Ha 3eMIle
WM OMOPHOW KOHCTPYKIMHU C MCIOJIb30BaHHMEM OOJTOBBIX coennHeHuil. Ecnu Han
CTaHAAPTHBIM OYHKEpOM yCTaHABIMBAETCA Jpyras cuUcTeMa 3arpy3ku, HeoOXO0JIUMO
obecrnieynTh THOKOCTh COCMHEHHUS BO M30ekaHue BuOpaiuid. B mobom cirydae cie-
AyeT u3deratb BUOpaIuii.

Buumanue! ByHkep nnst pyyHoit 3arpy3Kku JOJKEH OBITH 00OPYI0BaH 3aIlHT-
HOH pernieTkol (00aTOBOE COeIMHEHUE) AJI MPETOXPAHEHUSI OT HECUACTHBIX CIy4YaeB.

CrangapTHble OYHKEpHBI Uil PYYHON 3arpy3Kd KOMIUIEKTYIOTCS 3alllUTHOM pe-
meTkoi. CorylacHO IpaBWJIaM TEXHUKU 0€30IacCHOCTH pEIlIeTKa J0JKHA OBbITh Mpa-
BUJIBHO YCTAHOBJIEHA, MTOJIb30BATENb HE IOJDKEH CHUMATh peleTKy. Jpyrue cuctemsl
3arpy3Kd M 3alllUTHBIE YCTPOICTBA JAOJKHBI 00ECIEUNTh HEMEJIEHHOE OTKIIIOUEHUE
yCTpOICTBa TP HapylLIeHUH 3auThl. Kpome Toro, nomkHa ObITh 0OecrieueHa HeBO3-
MO’KHOCTbH IOCJIEIYIOIIEro 3alycka ycTpoicTBa 0€3 BOCCTaHOBJIEHUS! CUCTEMBI 3a-
muThl. Ocob0oe BHUMaHUE ClIelyeT OOpaTUTh Ha BBIXOIHOM KaHal Mukpoo3atopa. OxH
JOJIKEH OBITh CHAOKEH BEPTHKAJIbHON BBIXOJHON TpyOOH MM HEOOXO0AUMO olecrie-
YUTh 3aLIUTY 00JIACTH BBIXOJIHOTO KaHaJIa OT HECAHKIIMOHUPOBAHHOT'O JOCTYIIA.

Texnnueckoe 00Cay:KMBAHUE

Kaxnpiit neHp nocie 3aBepuieHusi padOTbl HEOOXOAUMO BBIOJHATE MOJTHYIO
pasrpy3Ky MUKpOI03aTopa.

Pa3 B Henento ciieryeT NpoOBOAUTE OCMOTP BBIITYCKHOM TPYObI HA TPEAMET HaJIM-
4yusl OTJOKEHUsSI Marepuana. B ciyyae BbISBIEHUS OTIOXKEHHMI Marepuana Cieayer
IPOBECTH TIIATEIbHYIO OYUCTKY /ISl YCTPAHEHUS JTFOOBIX MPEMSTCTBUN JUISl POXO0XK-
JI€HUS IOTOKA MaTeprara.

I'paduk mpoBeneHust cMa3ku U pabOT MO TEXHUYECKOMY OOCTY>KUBAHUIO 3aBU-
CUT OT THUIIa JO3UPYEMOTO MaTepHaa.

[Tepen BbIMoOMTHEHEM JTF0OOOTO BUIa pa0OT HEOOXOIUMO OTKITFOUUTh YCTPOUCTBO
OT CETH.

IlymHocTh

VYpoBeHb co3aaBaeMoro myma npu padoTe yCTaHOBKHM 3aBHCHUT OT Pa3JIMYHBIX
¢dakropoB. Hanboiee cyiiecTBEHHbIMU U3 HUX, BIUSIONIMMHU Ha YPOBEHb LITyMa, SIBJISI-
I0TCSl CBOMCTBa MaTepuaja U o01acTb NpUMEHEHUsl ycTaHOBKU. [l Mukpoo3zaTopa
MBF 114 3HaueHue ypoBHS LIymMa, U3MEPEHHOE HA PACCTOSIHUM 1 M OT yCTaHOBKH B
HanboJiee HEOIAronMpUsATHOM IMOJI0KEHUH, cocTaBisieT 62 nb.

27



2.3. PACYHET OCHOBHbLIX XAPAKTEPUCTHUK MUKPOJIO3ATOPOB

TapeabuaTbie 103aTOPbI

TapenbuaThlii WM JUCKOBBIM J03aTOp MpeAcTaBisieT codol (puc. 2.4, a) ropu-
30HTAJIBHO BPAIIAIOIIUNACA TUCK 1, C KOTOPOro MpOayKT cOpachIiBaeTcs CKpeOKOM 2,
TOJILIMHA CJIOS MPOAYKTA PETYIUPYETCS MEePEIBUKHON MaHKETOH 3, mepeKphIBaroiien
BXOJIHOM MaTpyOok OyHKepa. BepTukanbHblii Bai 4 MPUBOJUTCS BO BPAILIEHUE OT DJICK-
TPOJBUraTess yepe3 nepeaTouHblii MexanusM. [IpoaykT pacnonaraercst Ha Tapeske
YCEUEHHBIM KOHYCOM, IIMPHHA KOTOPOrO 3aBUCUT OT BBICOTHI PACHOJIOKEHHUS MaH-
xeThl. [Ipu BpalleHnn 11ucKa 4acTh MPOyKTa CHUMAETCS CKPEOKOM.

l ITpooyxm

A

(a)

Puc. 2.4 Tapenp4athlii WM AUCKOBBIN 103aTOp (@), MaKCUMaJIbHBINH 00BEM MPOIYKTA,
CHHUMAaeMOT0 3a 0JuH 000poT (0)

[Tpou3BOIUTENBLHOCTD TAPEILYATOIO 103aTOpa
Q =V -n (M3/Mun),
rae V— 00bEéM IpoyKTa, CHIMAaeMOTO 32 OJJUH 000pOT AKCKA; N — YUCIO 000-
POTOB TapeJIKi B MUHYTY.
MakcuManbHbIi 00BEM TPOIYKTA, CHUIMAEMOTO 32 OJIMH 000POT, MPE/ICTABISAET
c000Ii KOJIBIIO ¢ TPEYTOJIBHBIM ceueHueM (puc. 2.4, 0):
V = 2nR,F,

rne F — miomanp cedeHus Koibla, M2 Ry =R+

; o — YIoJI €CTCCTBCH-

3tgeo
HOT'O OTKOCA MPOIYKTa MPHU JBIKCHUH; R — paauyc MamxeTbl, M; h — BeicoTa moapéma
hZ
MaH>KETbI HaJl AUCKOM, M; F = :
2tgpo
OTCrHO1a
mh2n
Q= (R + ), M°/MUH.
tgeo 3tgeo
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HpCI[CJIBHOﬁ YucCJio 060p0TOB AUCKa ONpCACIISACTCA U3 YCIIOBUA: HCHTpO6C)KHaH
ChJla MHCPIWH MCHBIIC CHUJIBI TPCHUSA IIPOAYKTA O IHUCK!

mv?
PR fimg,
1

TJie V — OKpYXKHasi CKOPOCTh JMCKa Y OCHOBaHUS NpoaykTa; fi — koaddumment
TPEHUs MPOIYKTa O JUCK; M — Macca Bpallaloulerocs MpoayKTa.
[IpenensHOE YKCI0 OOOPOTOB

n <30 |52
T“Rq

2.4. MUKPOIO3ATOP MAPKU N7-NKP4

Mukponozarop mapku U7-MJKP4 BXomuT B cOCTaB KUPOMYYHOUW YCTAaHOBKHU
A1-)KP u npegHa3zHayeH s JO3UPOBAHUS U IOJJaYM AaHTUOKHUCIIUTENS B IIHEK CMECH-
TEJs arperara.

Pei6omyunast ycranoBka Al-MKP HexxuHCKOTO MEXaHHYeCcKOoro 3aBoja, Mpo-
M3BOJUTEIBHOCTBIO MO ChIPBIO 30-35 T/CyT, ABNsETCA THIUYHONW YCTAHOBKOW OJIOUHOM
KOHCTPYKIMU C MPECCOBOM CXEMOM NepepadOTKU ChIpbsl. DTU YCTAHOBKH IKCILTyaTH-
pytotcs Ha cynax tuna BMPT. B ycranoBke A1-MKP ceipbé u3 pridiiexa nepempaéres
B BapWJIbHUK. PazBapeHHOe ppIOHOE ChIpbE U3 BapUJIbHUKA 3arpyKaeTcs B IpeiBapu-
TEJBHYIO CYLIMJIKY C IIOMOIIBIO CMECUTEIBHO-TPAHCIIOPUPYIOIETO [ITHEKA.

Mukpoao3aTop aHTHOKHCIUTENS MOHTUPYETCA NPHU MOMOIIU OONTOB K BEpX-
HeMmy (QuiaHry OyHKepa, a maTpyOooK onopsl HuxkHEH 16 (puc. 2.5) ¢ TOMOIIBIO TPYOBI
13, npucoennHEH K MaTpyOKy Ha ITHEKe-cMecuTene 14. AHTHOKUCTUTENN JOOaBIISIOT
B PBIOHYIO MYKY JUISl TOTO, YTOOBI JIy4Ille COXPAHUTh COJEPKAIMECs B HEH BUTAMUHbI
U TPENOXPAHUTh KUP OT OKHUCICHHUs. [IpuMeHSAIOT pa3nuyHble AHTHOKUCIUTEIH
("Hudnexc", "Monon" u np.). Caemxyer OTMETUTH, YTO pbIOHAS MyKa SIBJISIETCS LIEHHBIM
KOPMOBBIM KOHIIEHTpaToM u conepxkut 60—70 % mnporenna, 6-10 % xupa, 8-10 %
BOABI U 12—22 % MUHEpaNbHBIX BEIIECTB, IPEXK/IE BCETO0, Kanbius, pocdopa n Maruus,
38 pa3nIuYHBIX MUKPOXJIEMEHTOB. 3aT€M CYIICHKA HAMpaBJseTCs B Tapeabyarylo Cy-
muIKy. BeicymeHHslil nomygadbpukaT MyKd pa3MesibyaeTcsi 10 HEOOXOJIMMOIo pas-
mepa. ['oToBast ppiOHast MyKa IIHEKOM MOAAETCs Ha pac(acoBKy U YIAKOBKY.

TexHnueckas XapaKTepUCTHKA

[IpoK3BOANTENLHOCTE 110 HOHOY, KI/C 5-10°-5-10%;
UYacToTa BpaleHus NpUBOJIHOTO Baja, 00/c 0,08-0,35;
[ToTpebnsiemas snexkTposneprus, KBt u 0,3;

Yucno 060poToB D/1 B MUH 1410:;
["aGaputneie pazmeps (IxI1IxB), mm 735%x285x1090;
Bec, xr 38
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Puc. 2.5 Mukponozarop mapku N7-MKP4:
1 - OyHKep CO IIHEKOBBIM J03aTOPOM; 2 - 3BE3/10UKa; 3 - OTpaXKICHUE;
4 - yCTpOMCTBO HATSKHOE; S5 - 3BE3/I0UKA; 6 - TPUBOJ; 7 - BT, 8 - KPBIIIKA;
9 - memranka; 10 - Oynkep; 11- konyc; 12 - ckpebok; 13 - Tpy0a; 14 - mHEeK-CMeCUTeb;
15 - rapenka; 16 - onopa HwxkHss; 17 - KockIHKA; 18 - mmanka; 19 - 6onr

Y cTpoiicTBO MUKPO103aTOPA

Mukpopao3aTop cocTouT u3 OyHkepa 10, BHyTpr KOTOPOro Ha ABYX MOALINITHU-
KaX yCTaHOBJIEH BaJl 7 C 3aKpEIUIEHHOW HAa HEM Melankou 9 u tapenkoi 15. B BepxHeit
yacTu OyHKepa Ha KpbIIIKEe YCTAaHOBJIEH MPUBOA 6 U UKPOI03aTOpa, KOTOPHIHA COCTOUT
13 KOHMYECKO mepeaaun 1 LEMHOM nmepeaadn S5 U OCyIecTBIsIETCs OT Bajla OyHKepa
CO IIHEKOB J103aTopoM 1. HatsbkeHue poJIMKOBOW LENU PETYIUPYETCsl yCTPONUCTBOM
HaTsOKHBIM 4. LlenHas nepegayda v MpUBOJ 3aKPBITHI OTPaXKICHUEM 3.

K ¢manmy HuxHEH yactu OyHKEpa MUKPOJI03aTOpa KPEMHUTCS TpeMs 0oJiTaMu
cTakaH ¢ KoHycoM 11 u onopa HuxHsAs 16. Ha ogHOM 13 CTOEK ONMOpBI HUKHEH Kpe-
NUTCs CKpeOok 12, a k maTpyOKy onopbl HUXKHEN kpenuTcs TpyOa 13, koTopast BTOpbIM
KOHILIOM COEJIMHSIETCS ¢ MaTpyOKOM Ha KOpITyce IIHeKa-cMecuTens 14.

HpuHuun padorsl

Muxkponosatop U7-NKP4 tapensuaroro tuna. J[o3upoBaHre HOHOJA TPOUCXO-
JIUT 32 CUET U3MEHEHUS 3a30pa MEXAY TapeJIKOW U KOHYCOM CTaKkaHa MUKPOJ103aTopa.
3arpy3ka aHTHOKHUCIIUTENS (MOHOJIA) Uil CYTOYHOM pabOThl OCYLIECTBIIETCS Uepe3
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JIFOK KPBILIKK MUKpo103aTopa B OyHkep. [locne BkiroueHus npuBoaa OyHkepa co HIHe-
KOBBIM J103aTOPOM J103UPYEMbIH aHTUOKUCIUTEND MYKH MO/ IEHCTBUEM COOCTBEHHOTO
Beca MOMaJaeT Yepe3 CTaKaH Ha BPAILlAoLyIoCs Tapenky 15.

C Tapenku npoayKT cOpacbiBaeTcsi ckpeOkoM 12 B maTpyOOK omopbl HUXKHEHN 16
u uepe3 TpyOy 13 nonaércs B mHEK-cMecUTENb 14, rie HOHOJ NepeMENIMBAETCS € pa3-
BapEHHBIM U OT)KATHIM PBIOHBIM CHIPbEM.

XOJ1 IABOPATOPHOM PABOTEI

1. PaboTta BBINONHAETCS WHAMBHIYAIbHO WM TPYNION cTyAeHTOB (3-4 yerno-
BeKa). B cooTBETCTBUM C 33jaHMEM MPENOJIaBaTels BHAYaJIE U3Yy4aeT METOIUYECKHE
yKa3aHus, KJIACCU(PUKAIMIO, HOPMATHUBHYIO JIOKYMEHTAllUI0 MHKPOJ03aTopa
N7-NKP4, npunnun padboThl, 0COOEHHOCTH pacueTa, IpaBuiia 0€30MacHOM KCILTya-
TalUU.

2. [Tocne n3ydyeHuss JOKyMEHTOB CIEAYET OCMOTpETh Mukpoao3arop U7-MKP4,
03HAKOMUTHCSI C YCTPOMCTBOM M pabotoit Mukpojgo3atopa U7-NKP4, a takxke uzy-
YUTh €r0 KOHCTPYKIHIO.

3. OdopMuTh OTUET, ClIeNIaTh BBIBOBI O MPOJEIaHHOMN padoTe.

BOITPOCHI JTI CAMOCTOATEJIbBHOI'O NU3YUYEHUA

1. Kakue (u3nMko-MexaHMYECKUE CBOMCTBA CHIMYYUX MPOAYKTOB YUHUTHIBA-
FOTCS MPU pACUYETE JOZUPYIOIIUX YCTPOMCTB?

2. HazoBuTe THIBI 103aTOPOB JJISI CHITyYNX TPOAYKTOB.

3. Kak ompenensiercsa TeopeTuyeckasi MpOU3BOIUTEIHHOCTD TapPEIbUaThIX J0-
3aTOPOB | MPEJEIHHOE YUCIO 000POTOB AUCKA?

4. Ha3znaueHue U yCTpOMCTBO MUKPOJI03aTOpA.

5. Kak o1eHuTh NorpenHoCcThb J03UPOBAHUS ChHITYYUX MPOTYKTOB?
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JIABOPATOPHAS PABOTA Ne 3
ITUKETUPOBOYHASA MALINHA b4-KJT-1

Heanr padoThl: NOSydeHHE MPAKTUYECKUX YMEHHUI M HAaBBIKOB IO M3YyYEHHUIO KOH-
CTPYKLIMH U MPUHLHUIIA PAOOThI 3TUKETUPOBOUYHOro aBToMara b4-KOT-1.

33[{8‘13: HN3Y4YUTb KOHCTPYKIHIO WU IIPHUHIIUII pa60TI>I OTHUKCTHUPOBOYHOI'O aBTOMATa
b4-KOT-1.

OTHUKETUPOBOYHBIE MAIIUHBI (OM) NPOU3BOAAT HAKIIEMBAHUE 3TUKETOK Ha Ke-
CTSIHYIO, CTEKJISIHHYI0, KOHCEPBHYIO Tapy, OAJIIOHBI M OYTHUIKH.

Knaccudukanuto OM npoBoAsT 1o psay NPU3HAKOB:

1) xapakTepy mepeMeIIeHusl Tapbl: KapyceIbHbIC U INHEHHBIC;

2) cmoco0y HaKJIEUBAaHUS STUKETKHU: C PHIYaKHBIM STHKETONEPEHOCYHKOM; 03
HEro; ¢ BaKyyM-0apaOaHHBIM 3TUKETONEPEHOCUUKOM;

3) BHIy YCTPOMCTBA, TPAHCIIOPTHUPYIOIIETO Tapy: IETHBIC C BOAUIOM, ITHEKO-
BBIE.

B mammzax nuHelHoOro tumna cocyzsl (0aHKU, OyThUIKHM, OAJIOHBI), OKJIEHBac-
MbIE 3TUKETKOH, MepeMEealoTcs JEHTOM TpaHCIopTepa B TOPU30HTAILHOM MOJIOXKE-
Huu. [Tpu 3TOM cocypl MOTYT TUOO BpalaThCes, JIMOO ObITh HEMOABMKHBIMU OTHOCH-
TEJIbHO CBOEW OCH. JINHEWHBIE S TUKETUPOBOYHBIE MAILIMHBI IPUMEHSIOTCS B KOHCEPB-
HOW ITPOMBIIUIEHHOCTH JIJIs1 HAKJIEUBAHUS 3TUKETOK Ha IUJIMHAPUUIECKUE, KECTIHBIE U
CTEKJISTHHBIC OaHKU. /(7151 HaHeCeHHs STUKETOK Ha OAJUIOHBI, KOPOOKHU, SITUKHU U Tapy
CJIOKHOM KOH(UTypaluy MPUMEHSIOT MAIIMHbI JUHEHHOTO TUNA C MPEPHIBUCTO-TIO-
CTYMATEJbHBIM NIEPEMEIICHUEM STUKETUPYEMOTO MTPEAMETA.

B kapycenbHbIX MalIMHaX BEPTHKAIbHO PACIONOKEHHbIE OAHKHM BO BpeMs
HAKJICMBAHMS 3THUKETOK MEPEMEIIAIOTCS 110 AYre OKPYKHOCTH, HE BPAILasiCh BOKPYT
CBOEH reOMEeTPUYECKON OCU. DTH MalIMHBI UMEIOT 00Jiee BHICOKOE KaueCTBO HaHECe-
HUSL OTHOM WJIM HECKOJIbKUX 3TUKETOK.

W3BecTHO MHOTO CITOCOOOB OTAENEHUS U YBOAA HAPYKHOU STUKETKU U CTOUKH.
Haubonbiiee pacnpoctpaHeHHe MOJTYYUIN TPU U3 HUX:

1. 3axBaT 3TUKETKH OAHKOH, KOPITYC KOTOPOH CMa3aH KJICEM.

2. 3axBaT 3THUKETKH BaKyyM-TIPUCOCOM.

3. 3axBaT ATUKETKH BAJTMKOM ITHKETONEPEIaTUMKa, CMA3aHHBIM KIICEM.

OnbIT 3KCIUTyaTallMu pa3iaudyHbiX DM mokaszan, 4To JJisl CTEKJISIHHOM Tapbl
Hau0OoJ1ee NOAXO0AT TE€ MALINHbBI, B KOTOPBIX OaHKU IBUXKYTCS MO MPSAMOM JTMHUH, 3TH-
KETKU OTIENSIOTCS OT CTONKH BaKyyM-TIPUCOCOM, CMa3bIBAlOTCS KJIEEM M HaKJICHUBa-
I0TCS Ha MPOXOASAIILYI0 OaHKY WJTU OYTBUIKY.

Jiist sxecTsiHBIX O0aHOK OoJiee mpUemiieM croco0, Mpu KOTOPOM ITUKETKH OXBa-
THIBAIOT BECh KOPIIYC C MIEPEXOIOM OJIHOTO KOHIIA 3TUKETKU Ha JPYroil, MO3TOMY OHa
OTHOCUTEJIBHO MPOYHO yJIEPKUBAETCS HA KOPITyCE.

32



3.1. OB30P CYIIIECTBVIOUINX KOHCTPYKITU
HTUKETUPOBOYHBLIX MAIIINH

JIuHeliHasi ITHKETHPOBOYHAS MALIIMHA C TOPU30HTAJIBLHO PACIIOJIOKEHHON Tapoi
B 3THKETMPOBOYHBIX MAIIMHAX IS JKECTSHBIX OAaHOK ITHUKETKA OXBATHIBAET
BECh KOPIYC C MEPEXOJIOM OAHOTO KOHIIA 3TUKETKU Ha JIPYrOM, TOATOMY OHA OTHOCH-
TEIBHO MPOYHO YJEPKUBAETCS Ha Kopityce. Ha kopryc sKecTsHbIX 0aHOK MOYKHO HAHO-
CUTh MHOTOKPACOYHbIE N300pakKeHUs INTOTrpaPruueckuM criocoOom. B THHEHHBIX 3TH-
KETHPOBOYHBIX MamuHax (puc. 3.1), B KOTOPBIX Tapa MepeMeniaeTcsi B TOPU30HTab-
HOM IOJIO’KEHNUH, ITUKETKH HAaKJIIEUBAIOTCS HA LIMJIMHIPUYECKYIO TOBEPXHOCTh OaHKH.
[To notky 1 B mamuny (puc. 3.1, a) nogaercs xecrsHas Tapa. [Ipoxoas Mumo Mexa-
HU3Ma 2, 00€CIIeUNBAIOILErO ONPE/IEICHHBIE MHTEPBAJIbI MEKy OaHKaMH, KOHCEPBHAs
Tapa MOCTYIAET MO KIMHOBOW PEMEHb 3, KOTOPBIM MPOKATHIBAET €€ HaJl KIICEBBIM
yCTpoicTBOM 4 U 5 U HaJl Mara3uHoMm c¢ 3TukeTkamu 7. Kiiet HaHocuTcs Ha OaHKY B
BUJIE ABYX MOJIOCOK TP OMOIIM OOPE3NHEHHBIX POJIMKOB 6, COITpUKacarouxcs ¢ 0a-
pabaHoM, BpallarolumMcs B KiieeBoi 6aHke. ToJIIMHA Cl1osl KJIesl peryIupyercs CKpeo-
KOM, KOTOPBII nepeaBUraeTcsi MUKpoMeTpuueckuM BUHTOM. [lociie momHoro obopora
O0aHKKM MecTa, CMa3aHHbIE KJIEEM, MOAXOAAT K ATUKETKE. DTUKETKAa HABUBAETCS Ha
Oanku. Korma GaHka mpokaThIBaeTCs MEXAY PeMHEM 3 M HaKJIaJKoW 8 U3 ryouaroi
PE3UHBI, ’TUKETKA PA3TIaXUBACTCs U IUIOTHO MPHKUMAETCS K KOPITyCy OaHKU.
Texnuueckas xapaxmepucmuka JUHEeUHOU SMUKEMUPO8OYHOU MAUIUHDL:

[Tpon3BoaUTENEHOCTD, OAaHOK/4 9000
PazmMepsn! 6anku, MM
IUaMeTp 72-110
BBICOTA 32-110
[TpousBoAMTEIFHOCTD, OAHOK/Y 9000
Pa3mepsb1 6anku, MM
IUaMETP 72-110
BBICOTA 32-110
CKOpOCTh ABUKEHUS PEMHS, M/C 1,88
MouHocTs anektpoasurarens, kKBt 1
["aGapuTHbIE pa3mMepbl, MM 2446x560x1200
Macca, Kr 214
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Puc. 3.1 JluneitHas 3THKETUPOBOYHAS MAIIIMHA!
a - cxema; 0 - oot Bus; 1, 2 - craHuHbl; 3 - %EN00; 4 - peMEHHOM TPaHCIIOPTED;
5 - MarasuH 3TUKETOK; 6 - )kE100; 7 - 2JEKTpOABUTATENIb; § - KIeeBas BaHHA

[Ipon3BOANTENBHOCTD ITUKETUPOBOYHOM MalIMHbI (0AHOK B CEKYHY) MOKHO
OIpeAeIuTh N0 (HOpMyJie TPOU3BOIUTENBHOCTH (PPUKIIMOHHBIX TPAHCIIOPTEPOB
[1=Vp/2a,
rae Vp - CKOpOCTh ABMXKEHUSI pEMHEH, epeMeliaronux 0aHku, M/c; a - pac-
CTOSIHHE MEX]ly LIEeHTpaMH 0aHOK, M.

MammuHa 3 TUKeTHPOBOYHAs JP-2 ¢ BepTUKAJIBLHO PaCI0JIOKEeHHOM Tapoil

OTUKETUPOBOYHBIN aBTOMAT DP-2 OCyIIECTBIsIET HAHECEHUE ITUKETOK pa3Me-
poM 95x30 no 50x135 MM Ha HUAMHAPUYECKYIO TIOBEPXHOCTh CTEKJISIHHOW Tapbl BME-
ctumocTtbio 0,2—1 1.

Texnuueckue xapakmepucmuxu asmomama IP-2:

[IpousBoauTenbHOCTD, OaHOK/MHH 120

["abapuTHBIE pa3mMepbl, MM 2715x905x1170

Macca, xr 935
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Puc. 3.2 Mammna stuketupoBouHast OP-2 ¢ BepTUKaIbHO PaCIOJIOKEHHON Tapoil:
a - cxeMa; 0 - o0mmii Bua. 1 - craHuHa; 2 - TpaHCHOPTED; 3 - IIHEKOBOE YCTPOUCTBO;
4 - kJIeeBOM MEXaHU3M; 5 - MarasuH JJi1 MApKUPOBKH; 6 - Mara3uH 3TUKETOK;

7 - 00)UM yCTPONCTBO; 8 - BaKyyMHBII OapabaHn; 9 - mryn

[Inactunyateiii Tpancroptep 1 aBTomata (puc. 3.2, a) mepeMemniaeT BEPTH-
KaJIbHO CTOSIIIYIO CTEKJIIHHYIO OaHKY K nmuTaroniemMy mHeky 2. C moMonibto nrymna 12,
MIPUBOAMMOrO B IEHCTBUE MPOXOASIIECH MUMO TUTAIOLIETO IIHEKa OaHKO#, oOecreun-
BaeTCs NPUCOEIUHEHUE BAKYYMHOI'O 3aXBaThIBAIOILEIO YCTPOUCTBA K COOTBETCTBYIO-
LIEMY CETMEHTY BPAILAIOIIEroCsl HMJIMHAPA OCPEACTBOM BaKyyMa JI0 TE€X IOp, MOKa
OHM HE OyIyT HaHECEHBI Ha OaHKY.

JUist ipeAoTBpalieHusl NPUITMIIAHUS ITUKETOK K KJIEEBOMY POJIMKY MEXaHU3Ma
3 ucnoap3yercs 00ObEMHBIM BUIOYHBIM MexaHu3M. Kak Toyibko 0aHKa MUHYET IIYII,
ATUKETKA U3BJIEKaeTCs U3 Mexanusma 7. [Ipu nepeMereHny Ha BpalaromeMcst HUIH-
Jp€ 3THUKETKA NPOXOJUT MUMO JATHPYIOLIEr0 MexaHn3ma 6 u mryna 4, cieasmero 3a
HaJM4YMEeM 3TUKETKU U BKIIIOYAIOIIET0 MEXaHW3Ma /i HaHeceHus kied. [locnennuii
HAaHOCUT Ha 3TUKETKY TOpU3OHTajJbHbIe MoJIocKkH Kies. [logaua kiest perymupyercs
ckpedkom. Compukacaromascs ¢ BpallaromuMcs ITHJIMHIAPOM 5 0aHKa MMPUBOIUTCS BO
BpalIEHUE, BO BPEMsI KOTOPOro Ha HEE HAKATBIBAETCS ITUKETKA. B MOMEHT HakaThIBa-
HUS 3TUKETKH OaHKa onupaeTcs Ha Haknaaky 11 u3 rybuaToii pe3unsl. [locie HakaTku
ATUKETKH OaHKa, MPOJO0JKas BpaIllaThCs, MPOXOJUT MEXKIY MOJOCOM rydouarou pe-
3uHbl 10 1 pemHsiMu 8. OKJIEEHHbIE ’TUKETKAMU OAHKHU MOCTYMAIOT Ha CTOJ 9.

ITHKeTHPOBOYHAsI MalIuHAa BOM JsimHeitHOro TMna
OtukeTupoBoyHas MmamurHa BOM (puc. 3.3) nuHeHOro Tuma npeaHa3sHadeHa
JUTSI HAKJIEMBAHUS ATUKETOK Ha OYTHUIKM METOJIOM HaKaTKu. B kauecTBe nmepeHocumka
ATUKETOK CITY>KUT Bpalaloluiicsa BaKyyMHbIN OapalaH 6.
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Puc. 3.3 DtuketnpoBouHas mammuaa BOM:
1 - xopnyc; 2 - TpaHcnOpTEP; 3 - LIHEK; 4 - KJIEeBOW MEXaHU3M; 5 - TaTupylouiee
yCTpPOMCTBO; 6 - BakyyMHbII Oapa0OaH; 7/ - MarasuH 3TUKETOK

Texnuueckas xapaxmepucmuxa BOM:

[Tpon3BOaAUTENBHOCTD, OYTHUTOK B Yac 3000-6000
Bmectumocth OyTHUIOK, JT 0,25-0,8
Pasmep stukeTku, Mm
BBICOTA 30-140
IMpUHA 50-140
Yucno mara3uHoB 3THKETOK 1
YucIio IepeHOCYNKOB STHKETOK 6
OO6mast MOIITHOCTB TTPUBOJA, KBT 2,7
["aGapuTHbIE pa3mMepbl, MM
JUIMHA 3250
ITUPUHA 1010
BBICOTA 1240
Macca, xr 850

ITHKETHPOBOYHAS MAIIMHA C KJIE€BbIM 3aXBaTOM
Heckombko OTIMYAIOTCS MAIIHMHBI C KJIEEBBIM 3aXBaTOM AITHUKETKH (puc. 3.4).
banku noctynatot o tpancnoprepy | k cenapupyromeit 38e3nouke 13. Haknaaku 3
YKpEIUIeHbl Ha HEMpepbIBHO BpalaromieMmcs: 6apadane 2. KiieeBoe ycTpoHCTBO CO-
CTOMT U3 BaHHBI 6 C KJIEEM U IIECTEPEHYATOr0 Hacoca 7, HarHETAIOIIEro Kieil B kKaMepy
4, U3 KOTOPOM OH 3aTEM MOJAETCS Ha BaIUK 5. ToNIIMHA KJIesl peryIupyercs MIaHKoi.
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C Banmka 5 K€ moaeTcsl Ha MPOMEXKYTOUHBIM BaJIUK M 3aT€M — Ha HAKJIAKU 3 Kpa-
eBoro Oapabana. [ludpbr gaTHpoBIIMKA CMA3bIBAIOTCS KPACKOW MPHU MTOMOIIM BaJMKa
8. U3 xoneOmronierocs Mara3uaa 9 3TUKETKH NepelatoTcs Ha HaKmaaku 3. BakyyMHBIT
Oapaban 10 cHUMaeT STUKETKH C KJICEBhIX HAKJIAJOK M HAKaThIBACT MX Ha OAHKH, KO-
TOpPBIC MTPOKATHIBAIOTCS MEXKY MPOKIAIKON W3 TyO04aTol pe3uHbl 12 W KIMHOBBIMU
pemasmu 11. IIpu 3TOM ITHKETKH TUIOTHO MPKAMAIOTCS U MIPUKJICHBAIOTCS K KOP-
nycy OaHKH.

Puc. 3.4 MammuHa ¢ KJIEEBBIM 3aXBAaTOM APTUKETKH

JTukeTupoBoyHas mamuHa EGA 06
MamvHaa a7 HaHECEeHHs] ITHUKETOK Ha mojuMepHble Oamtonel EGA 06
(puc. 3.5) BXOAMUT B COCTAB JMHUU MPOU3BOJICTBA ra3UPOBAHHBIX HAITUTKOB.
Texnuuecxue xapaxmepucmuxu asmomama EGA 06:

[Tpon3BOAUTENBHOCTh MAIIIUHBI, OYTHLUTOK/Y 3000-6000
Pasmep OyTbUTKH, MM 80x330
EMKocTb OyTBLIKH, T 15

Pa3mep aTUKeTKH, MM 12080
["abapuTHbIE pa3Mepbl MaIIUHBI, MM 2500x1320%900
Macca, Kr 512
YcTaHnoBiaeHHAs MOITHOCTh, KBT 1,1

Mammna EGA 06 cocTouT U3 caeayoluX OCHOBHBIX YacTel: CTAHUHBI 5, IPH-
Boja 9, KoHBeiiepa 7, mHeka 10, mpeHa3HaueHHOTO JIs pacipeeieHus OyThUTOK Ha
KOHBeiepe ¢ OnpeIeIeHHbIM IIaroM OTHOCUTEIBHO JIPYT JIpYyra, KJIEEBOr0 MEXaHU3Ma
6, city>Kallero Juis oAayuy Kies U JalbHEHIIero ero pacnpeiesieHus ero 1no 3TUKETKH,
MeXaHU3Ma MoJauu STUKETOK | U MexaHu3Ma pa3riiakuBaHus dTUKEToK 10.
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Puc. 3.5 Mammna 1711 HaHEeCEHUS dTUKETOK Ha rmouMepHbie 6amnonsl EGA 06

MexaHu3M MoJjauu ATUKETOK BKJIFOYAET B CEOS: CTOJ C ATUKETOMEPEHOCUNKOM,
Ha KOTOPOM XpaHUTCA KacceTa 3 ¢ 3TUKETKaMH, CUCTeMa KyJIauKOB, KOTOPhIE CITy>KaT
JUISl TIOCTYTNATENIbHOTO TIEPEMEILICHHS] KaCCETONEPEHOCYMKA, U MMOBOPOTHOTO JIBHKE-
Hus ctosia. KacceTonepeHocunk obecreynuBaeT mojaady dTUKETKH Ha OapabaH Kiee-
BOI'0 MEXaHU3Ma.

KneeBoii MmexaHn3M COCTOUT M3 BaHHOM, IECTEPEHYATOr0 HACOCA, CMA3bIBAIO-
LIEH TIJIAHKHU U KJ1eeBoro Bajia. Kiel noctymnaer u3 KieeBoil BAHHBI C TOMOIIBIO HACOCa
Ha CMa3bIBAIOIIYIO TJIACTUHY U CTEKAEeT M0 HEMl CaMOTEKOM, CMa3bIBasi KJIEEBOM Bal.

B mammHe umeercs MexaHu3M OJIOKHPOBKHM KacCETOMEPEHOCUMKA JJIs MPEI0T-
BpAaIIEHUS TI0/1aYU STUKETKH B OTCYTCTBUU OYTHUIKH.

Pabota stuketupoBouyHoro aBromara EGA 06 ocymiecTBIsieTCs CleAyOIUM
obpazom.

ByThuikH, pacnpeneneHHbIe 10 ary pacrpeaeIuTeIbHbIM ITHEKOM, MOIat0TCs
MJJACTUHYATHIM TPAHCIIOPTEPOM K MEXaHU3MY HaKJICUBAHUS 3THUKETOK. byThlika OT-
KJIOHSICT Iy, CBSI3aHHBIA C JATYMKOM OJIOKHMPYIOIIETO MEXaHW3Ma, U TPOUCXOJUT
pa30JIOKHpOBaHUE MEXaHU3Ma MOJa4YM dTUKETKU. ITUKETKA MOJAETCs Ha BaJl KJIEEBOTO
MEXaHU3Ma U NPUITUIAET K HEMY, TOCKOJIbKY BaJl IOCTOSIHHO CMa3bIBaeTCA KJIeeM, Mo-
CTYMAIOIINM U3 KJIEEBOM BaHHBI C MOMOIIBIO Hacoca. [logada sTHKeTKH Ha Ball Kiee-
BOT'0 ME€XaHW3Ma CHHXPOHHU3UPOBAHA C MOAX0A0M OYTHUIKU K Bally C STUKETKOM. Bpa-
IAIONTUICS BaJl MOJACT STUKETKY K OyThuike. [Togava STUKETKH ¢ Bayia Ha OYTBHUIKY
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IIPOUCXOJIUT C TOMOIIBIO PA3JEIUTEIbHOM IIIACTUHKY. ByThIJIKa 0 BCTPEUU C ITUKET-
KON MPUBOJMUTCS BO BPAILIEHUE 32 CUET CBOETO KOHTAKTa C PEMHSIMHU Pa3riIakKHBaro-
IIEr0 YCTPOUCTBA BO BpeMsl JIBIKEHUS. BIoKuMpyromuii MexaHu3M B OTCYTCTBUM OY-
TBUIKH MPEIOTBpALIAET MoAavdy STUKETKH Ha BaJl KJIEEBOIr0 MEXaHU3Ma.

YcrpoiicTBo 1 padoTa I THKeTHPOBOYHOTr0 aBTomMaTta b4-KJT-1
Texnuueckue xapakmepucmuxu asmomama b4-KOT-1:

[Tpon3BoaAUTENBHOCTD, OAaHOK/MUH 1o 150
Pa3mep 6aHOK, MM:
TUaMeTp 72-110
BBICOTA 32-110
MoMHOCTB ANeKTpoABUraTeNs, KBT 1
Uucno 000poTOB Basia dJEKTPOIBUTATEIISI, 00/MUH 2750
CkopocTh pemMHel, M/c
["abapuTHbIE pa3mMepbl, MM 2350x660x1320
Macca, Kr 214

ABToMAaT 3TUKETUPOBOUYHBIN b4-KOT-1 cocTout u3 cineayromux OCHOBHBIX y3-
JIOB: CT@HUHBI, CTOJAa KauyeHUsi 0aHOK, IEJIUTEILHOTO POJIMKA, PEMEHHOTO TPAHCIIOP-
Tepa ¢ NPHKUMaMH, Mara3uHa STUKETOK, KJIEEBOM BaHHBI C HAarpeBaTeieM, Hacoca s
nojauu kied. [ TpuBo manHbl BKiIrouaeT asekTpoapurarenb 4AX718 BY 3, peaykrop
I1Y-160-3161 u x1MHOPEMEHHYIO TIepeaady.

Cron (puc. 3.6) kpenutcs K croiikaM 2 u 4 crtanuHbl. K JByM IpPOJIOJIBHBIM
mankam 10 u 22 kpenurtcs JIMCT 7, K KOTOPOMY IIAPHUPHO MOJIBEIIEH NPUEMHBIH JKe-
7100, cocTosMii U3 OOKOBBIX HANIPABIISIONIUX 5 U 6 U OCHOBaHUS 4 ¢ pe3MHOBOM TO-
IOYIIKOW, YMEHBIIAOMIEH MPOOYKCOBKY OaHKH MO IEUCTBUEM JIEIUTENBHOIO POJIMKA.
Hakiion nmpuemHoro xenobda perynupyercsd MypToi 2 Mmexay AByMsl CTsDKKaMu 1 u 3.
Paccrosinve Mexly HarpaBpisIOIKUMUA S U 6 YCTaHABIMBAETCS B 3aBUCUMOCTH OT BBbI-
coThl okJenBaeMor 6anku. K nucty 7 v monepednHe 9 KpermsiTcs ABE HAPaBJISIONTHE
8 1 23, Mo KOTOPBIM KaTsTcs OaHKU. PaccTosiHue MEXly HUMU yCTaHABIUBAETCS B 3a-
BUCHUMOCTH OT BbICOTHI OaHkHU. Ha ocu 21 xayaeTcs urymn 3TukeTok 20, yrpaBistomui
yepes peruaru 28, 29, 30 mexanusmamu nogauu. K mumre 12, npukpenyieHHOM K IUIaH-
kam 10 1 22, mapHUPHO 3aBEIICH BBIXOTHOM JKeJI00, COCTOSIINM 13 OOKOBBIX HAIpaB-
nsirorux 14 v 15 v ocHoBanus 16. B kauecTBe ynpyroil onopsl pu pa3riiakKuBaHUU U
(pUKCHPOBAHNUHU FTUKETKU Ha OaHKe CIY>KUT NOoAylka 13 u3 MATKoi pe3uHbl, KOTOpast
B 3aBUCUMOCTH OT BBICOTHI M IMAMETpPa OaHKU SIBJIIETCSI CMEHHOM.
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Puc. 3.6 Cron

TpancnopTep npeaHazHaueH AJid pa3eieHus NoToKa 0aHOK MO IIary U TpaHc-
MOPTUPOBaHUA UX. B cTakaHe KopIryca CMOHTHPOBAHBI OMOPHI KaYeHUs JIJIsi Bajia CO
IIKWUBOM TpaHcnoptepa. Ha 3ToM ke Bay 3akperuieHa 3Be3704YKa IENHON Nepeaadn
MPUBO/IA ACIUTEIHLHOTO poika. ETo mosjoxeHnue perynupyer BEeIMUHUHY 11ara 0aHoK
1ol ISHTOM TpaHcnoptepa. [Iprkum cCOCTOUT U3 KU, HA KOTOPOM KPEMATCs KPOH-
IITEHHBI, COEAMHEHHBIE TIPU MOMOIIU OCH C KAaYaroUUMUCS KPOHIITEHHAMU C POJIH-
KaMu, IPUKUMAEMBbIMHU K PEMHIO TPYKUHAMMU.

Mara3zus 3tukeToK (puc. 3.7) obecrieunBaeT HaMpaBJICHUE YTUKETKAM U IIEHTpa-
IIUIO0 UX OTHOCUTEIILHO 0AHOK. DTUKETKH HAMPABIISAIOTCS CMEHHBIMHU IIeKaMu 3 U 4, 110
KOTOpBbIM KaTaTcs 0aHku. [lepennuii kpail 3STUKETOK HanpaBiseTcs miiaHkamu 16 u 17.
PaccTostnue Mexay 1ekaMu, paBHOE IIUPUHE dTUKETOK, PETYIHPYETCs BpalleHUeM
BUHTOB | 1 9. Ha niankax 2 u 5 3akpenseHbl KpOHIITEHHBI 7 C HOXKKaMH 6 U IIPYKHU-
HaMH KaueHUS [J1s1 IPEeAOTBPAILCHUS CMEIICHUSI BEPXHETO CJIOS ’TUKETOK MPU 3aXBATE
Oanko# BepxHel 3TukeTku. ['pedenku 10 cnocoOCTBYIOT pa3nieneHuto 3TukeTok. [le-
PUOANYECKOE MEPEMEIIICHUE CTOMBI C ATUKETKAMHU JI0 JOCTHKEHUS STUKETKaAMH OIpe-
JIEJICHHOTO YPOBHSI 00€CTIEYMBAETCS PHIYAKHOM CUCTEMOM U XPaIrOBBIM MEXaHU3MOM
BaJa.

KrneeBas BanHa npeaHa3zHayeHa Jj1sl mepeMenieHust KaHu(oapHOTo Kiiesl 1 HaHe-
CEHUsI KJICEBBIX IMATCH Ha OAaHKY B MOMEHT IIPOXOXKACHUS ee HaJ BaHHOU. BanHa co-
CTOUT M3 KOPITyca, B ONOpax KOTOPOTO BpallaeTcs Bajl ¢ POJMKaMU, IOTPYKEHHBIMU B
kieii. Ha cBoOogHOM KOHIIE Bajia 3aKpeIlIeH ITKUB KiauHopeMeHHon nepeaadn. (Io-
JIO’)KEHHE CKPEOKOB Ha TJIAHKAaX OTHOCUTEIBHO POJMKOB OMPEIESET TOMIUHY U pa3-
Mep KJIEeBBIX TIsiTeH Ha Oanke). K qHUIY KOopmyca BaHHBI TPUKPETUICH JIEKTPOHATPE-
BaTeJIb U TEPMOPETYJIIATOP.
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Puc. 3.7 MarasuH 3THUKETOK

Hacoc npennasnauen s mogavu Kies Ha 3TUKETKy. OH yrnpaBisieTcss 0aHKOM,
KOTOpas MpHU NEPEMEILICHUN HAJABIMBAET Ha MeAalb, CBI3aHHYIO phlUaramMu ¢ Xparo-
BbIM MEXAHU3MOM, ITOBOPAYMBAIOIIMM BaJl Hacoca. BcackIBaronvii 1 HarHeTaTEIbHbIN
HITYIIEPhl HACOCA COOTBETCTBEHHO COEAMHEHBI C OOUKOM M KJIEEBOW BaHHOMA.

Pabota aBTOMaTa ocymiecTBIIIeTCS CleayromuM odpasom (puc. 3.8).
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Ne | HaumenoBanue onepanuii
Paznenenue 6aHok 1o mary
3axBaT GaHKH pEMHEM
Hanecenue kiies Ha 6aHKy
3axBaT ITUKETKH OaHKON
Hanecenue kiiest Ha 3TUKETKY
[TpurnaxxvBaHue TUKETKU K OaHKe

OB WINF-

Puc. 3.8 IlpuninunuanbHas cxema aBToMara

[ToTok GaHOK, MOCTYMHAIOUTUH 1O IBYM HAKJIOHHBIM HAMPABIISIONINM, Pa3esi-
€TCSl BPAIAIOIIMMCS Pa3ICTUTEIHHBIM BaJTUKOM TaKUM 00pa3oM, 4TOOBI pacCTOSTHUE
MEXy LIEHTPaMH CMEXXHBIX OaHOK Ob110 0K010 300 MM: 3TO HEOOXOUMO JIJIsl 3aXBaTa

BEpHEU STUKETKH U3 CTONKH (1103.1).
Pa3znenpHO nBMKyImuecs OaHKH MOMAAI0T MO BO3IEHCTBIE PEMEHHOTO TPaHC-

opTepa, MPUBOJUMOTO B IBHKCHHE IITKUBOM (1103, 2).
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[Ipoxoast MUMO KJI€€BOM BaHHBI, OAHKM CMa3bIBAIOTCS KJIEEM BAIUKOM, MOJIyYa-
IOIIAM KJIEH C BpPAILIAIOUIETOCsS BaJMKA, HUKHSAS 4aCThb KOTOPOTO OITYIIEHA B KIIEH.
Kneit momorpeBaercs 3JeKTpUISCKUM TOKOM (1103, 3).

[Ipu manbHeimemM IBMKEHUN OAHKU MOABOMSITCS K Mara3uHy 3TUKETOK U MPHU-
KJICUBAIOT K ceOe mepeHui Kpait BepXHel STUKeTKU. HaBopaunBasi Ha ce0st S TUKETKY
U OTJEJISIS €€ OT CTONKH, OaHKa MOAXOAUT K 3aJJHEMY KParo ITUKETKH, KOTOpasi CMa3bl-
BaeTcs KiieeM IulaHKOW. CMa3aHHBIN Kpal 3THKETKU IMPUKIECHBACTCS K MEPEIHEMY
Kparo B HaXJECTKy (103. 4 u 5).

K mianke kel mojgaeTcs HaCOCOM, MPUBOJUMBIM MEPUOANYECKU B JIBHXKCHUE
caMmoii Oankoil. Kiieil HaX0UTCsI BO BTOPOMl KJIEEBOM BaHHE M MO COEAUHUTEIbLHBIM
TpyOKaM IUPKYIUPYET B CUCTEME «HACOC-TNIAHKAa-BaHHA-HACOCY.

OxJieeHHast STUKETKOW OaHKa MPOXOAUT MHUMO KaydyyKOBOM MOJYIIKH; 37€Ch
ATUKETKA pa3riiakuBaeTcs u pukcupyercs (1o3. 6).

ABTOMAT 0OCIIY>)KMBaeTCid OAHUM ONEPaTOpOM, B OOS3aHHOCTU KOTOPOIO
BXOJAT:
3arpy3ka 3TUKETKHU B Mara3uH.
3anuBKa KaHU(POJIBLHOTO KJIes B KJIICEBYIO BaHHY.
3ayMBKa KJies U1l 3TUKETOK B OOYOK.

HaGnronenue 3a TEXHOJOTMYECKUM MPOIIECCOM M KaU€CTBOM HAKJICHKHU.
Hab6nronenue 3a paboToil anekTpoHarpeBartess.

Hab6nronenue 3a moTokoMm 0aHOK TEpe1 U MOCJe aBTOMATa.

. Brirouenue v BBIKJIIOYEHHE aBTOMaTa.

CoctaB kaHuhoIBHOTO KJIesl, HAHOCUMOTO Ha OaHKHU:

1. Kanudonb cocHoBas 110001 Mapku — 4 4acTu.

2. Macno uanyctpuanbioe U-20A o 'OCT 20799-75 — 1 gactsb.

Ha getbipe wacTu pazmenbueHHON COCHOBOM KaHU (oM OepeTcs O/IHa YaCTh HH-
OyCTPUAJIBLHOIO Macila M THIATeNIbHO nepeMemuBaercd. [lonydeHHyo cMmech mocTte-
neHHo HarpeBatoT 10 160 °C u ropsiuelt 3aJIMBaOT B KJIEEBYIO BaHHY.

CocraB kJies, HAHOCUMOTO Ha STUKETKY:

1. Hucnepcus nonuBuamnaneratnas mapku J[d48/5C mo 'OCT 18992-80 —
3 Jacrtu.

2. Hexctpun o 'OCT 6034-74 — 0,65 yacTeil.

3. Kammii enxmii mo I'OCT 9285-78 — 0,025 gacreid.

4. Tmuuepud mo [OCT 5824-76 — 0,65 gacrei.

5. Boga — 0,25 gacreid.

[IpuroToBIEHHBIN Kl TIIATEILHO MEPEMEIINBACTCS, MPO(UILTPOBLIBACTCS U
BBIJICP)KUBAETCS Mepe] yoTpeOaeHueM B TeueHue 24 4.

B 1a6:. 3.1 npuBeneHbl pa3mMepbl ’TUKETOK, HAKJIEMBAEMbIX Ha OaHKH.

No akwdE

42



Ta0muma 3.1

Howmep Bricora Hnamerp [ITupuna Jmina
OaHKHu 0aHKH, MM OaHKH, MM OTUKETKH, MM | JTHKETKH, MM
6 57,0 86,7 49,0 278,0
3 41,0 102,3 32,0 302,0
8 54,0 102,3 45,0 302,0

XOJ] JABOPATOPHOM PABOThI

1. PaboTra BBINONHAETCS WHAMBHUIYAIbHO WM TPYINION cTyAeHTOB (3-4 yerno-
BeKa). B cooTBeTCTBUU C 3ajaHuEM MpenojaBaTess BHaYane U3y4yaeT METOIUYECKHE
yKa3aHus, KJacCu(UKAUI0, HOPMATUBHYIO TOKYMEHTALINIO, IPUHILIAI PAOOTHI ITHKE-
TupoBouHOro aBromara b4-K3T-1, ocobenHocTu pacuera, npaBuia 0€30MacHON 3KC-
IUTyaTallH.

2. Ilocne wn3ydyeHHs AOKYMEHTOB, OCMOTPETh ITHUKETHPOBOYHBIA aABTOMAT
b4-KOT-1 03HaKOMHUTBCS C YCTPOMCTBOM M pabOTOM 3TUKETHPOBOYHOI'O ABTOMATA
b4-KOT-1, a Takke U3y4nTh KOHCTPYKLHIO.

3. OdopMuTh OTUET, CAENATh BBIBOJIBI O MPOIETIaHHON padoTe.

KOHTPOJIbHBIE BOITPOCHI

1. Tlo xakuM mpH3HAKaM Pa3IUYaAIOTCS ITUKETUPOBOUHBIE aBTOMaThl? Kakue
MalIUHBI UCTIONB3YIOTCA ISl HAHECEHUS ITUKETOK Ha XKECTAHYI0, CTEKISTHHYIO Tapy U
OyThuiku? HazoBuUTE NX OCOOEHHOCTH.

2. Tlepeuncnure criocoObl OTAEICHUS STUKETKU U3 CTOTIHI.

3. KakoBo ycTpoHCTBO M MPUHIIMIT ISHCTBHSI aBTOMATA JIJIs1 HAKJICHBAHUSI 3TH-
KETOK Ha OaJNIOHBI ¢ TA3UPOBAHHON BOJIOH?

4. Kakue OCHOBHBIE MEXaHHU3Mbl BXOJST B COCTaB 3THUKETUPOBOYHOI'O ABTO-
mara b4-KOT? Ilepeuncinre TEXHONOTMYECKUE OIEPALMH, OCYIIECTBISEMbIE dTUM
aBTOMAaTOM.

5. Kak onpenensiercs 1 ycraHaBIMBaeTCs Iar MeX1y OaHKaMu?

6. Kak ocymecTBisieTcs nepeHanaaka aBTomara Ha Apyroil pazmep 0aHok?

7. Kaxk perynupyercst ToJIUHA C10s Kied?

8. Kak ompenensercs nponu3BOAUTENBHOCTD TUHEHHBIX ITUKETUPOBOYHBIX Ma-
IUH?

9. Kakoii coctaB kies A1 0aHOK U STUKETOK?
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JIABOPATOPHAS PABOTA Ne 4
3AKATOYHBIE MAHINHbI

Heab padoThI: MOTyYEHHE MPAKTUYECKUX YMEHUM U HABBIKOB MO M3YYEHUIO KOH-
CTPYKIIMH ¥ MIPUHITUTIA PabOThI 3akaTouHON MamuHbl b4-K3K-79.
3ajava: U3y4uTh KOHCTPYKIHMIO U MPUHIIMI pabOoThI 3akaTouHoi MarmHbl b4-K3K-79.

B pbIOHO# POMBIIIIIEHHOCTH KCILTYaTHPYIOTCS 3aKaTOYHBIE MAIMHBI Pa3iIny-
HBIX TUTIOB U KOHCTPYKIui. [1o mpuHIuny neicTBUsS OHU MOTYT OBITh pa3/iejeHbl Ha
TPHU OCHOBHBIE TPYIIIIBI:

1. HeaBromarnueckue (mojgaya 6aHOK K 3aKaTOYHOM TOJIOBKE U I0jaya 3aka-
TOUYHBIX POJIMKOB K OaHKE MPOBOJUTCS BPYUHYIO).

2. TlomyaBTOMaTHM4eckue (3aKaTOYHBIC PONHMKH PaOOTAIOT aBTOMATUYECKH, a
nojavya OaHOK K 3aKaTOYHOM T'OJIOBKE MTPOU3BOJIUTCS BPYUHYIO).

3. ABrtomaruueckue (00a mporiecca OCyIIEeCTBISIOTCS ABTOMATHUECKH ).

B 3aBucuMoCTH OT yClOBUil, B KOTOPBIX IIPOUCXOJUT T€PMETH3ALUS Tapbl, Ma-
IIMHBI JEJISITCS Ha BUBL:

1) repmerusupyromme 6aHKU PU aTMOCHEPHOM JIABJICHUH;

2) B KOTOPBIX MPOIIECC TEPMETU3AIIUH TPOUCXOIUT TI0J] BAKYYMOM;

3) B KOTOPBIX MPOIIECC TEPMETU3AIMU BEICTCS B CPE/IC HHEPTHBIX I'a30B.

Kpowme 3T0ro, 3akaToyHble MalMHbl MOTYT KJIACCU(UIIUPOBATHCS B 3aBUCHMO-
CTH OT KOJMYECTBA 3aKaTOYHBIX MEXAHU3MOB B OJIHOM arperare v XapakTepa JIBHKe-
HUSI 3aKaThIBAEMbIX OAHOK.

Knaccudukanus 3akaTouHbIX aBTOMATOB MpecTaBieHa B Tad. 4.1.

Ta6mumna 4.1 Kitaccudukaiym 3akaTOYHBIX aBTOMATOB
3axkaToYHbIE aBTOMATHI

['epmeTusupyromue 6aHku 1moj; atMocepHbIM JaBiie- | ['epMeTusupyromme 6aHKu

HUEM MO/ TaBJICHUEM HIKE aT-
MochepHOTO
C OJIHUM 3a- | C IBYMsI 3a- | C HECKOJIbKUMH (6-8) 3aKa- | C OIHUM 3a- | C IBYMsI 3a-
KaTOYHBIM | KaTOYHBIMHU | TOYHBIMU MEXaHM3MaMH | KAaTOYHBIM | KaTOYHBIMU
MEXaHU3MOM | MEXaHU3- MEXaHU3MOM | MeEXaHU3-
MaMH MaMHu
C HETOJBWKHOU 0aHKOM BO| C JABUXKY- C IBWXY- |C HETMOJBWKHOU OaHKOU BO
BpeMsl TepMETU3ALINN mieiicst 6an- | mIeics u BpEMsI TepMETU3ALINI
KOU BO Bpalar-
BpeMsl rep- | mierics 0aH-
METHU3aLHH KO BO
BpeMsI Tep-
MEeTHU3alUN
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Bce MexaHu3Mbl COBPEMEHHBIX 3aKaTOYHBIX aBTOMATOB MOXHO pa3JeiuTh Ha
Tpu rpynnsl. K nepBoii rpymnmne cienyeT OTHECTH MEXaHU3MBbI, 00€CIIEUNBaIOLIUE MTPO-
M3BOJCTBO JIBOITHOI'O 3aKaTOYHOTO IIBa; KO BTOPOIl — MEXaHU3MbI, 00ECIIEUNBAIOIINE
ABTOMATUYECKYI0 pa0OTy 3aKaTOYHON MAILIMHBI; TPEThS FPYIa MEXaHU3MOB JAET BO3-
MO>KHOCTb ITPOU3BOUTH I'PyOYIO U TOHKYIO HACTPOMKY, a TaK)Ke MEPEHATAIKy aBTO-
Mara.

B Tab1. 4.2 npeacrasieHa cxema Kiiaccu(pUKalMi MEXaHU3MOB 3aKaTOYHBIX aB-
TOMATOB.

Tabnuma 4.2 Knaccudukaius MeXaHU3MOB 3aKaTOYHBIX alapaToB
MexaHnu3Mbl 3aKaTOYHBIX aBTOMATOB

OCHOBHBIE WM paboune BCIIOMOTaTEIIbHBIE peryiaupyromue
Y HaJaJ04YHbIC
[Ipuéma 6anok
[Iepememenus
[Tomaum xpeImek
KomnoctupoBanus
PerynupoBanus 3axuma
Bpamenus 6anok
0aHOK
Bakyymusanun
PerynupoBanus 3axuma
Otcoeanuenust 0aHOK OT
3aKkaTo4yHbIE . POJIMKOB
aTMocdepHO cpebl
¢dukcupyrommue ITonBona 3aKaTOYHBIX
BritankuBanus 6aHOK
POJIMKOB
[IpuBoa .
CunxpoHu3auus AeTaieu
biiokupoBku
Y CKOpUTENBHOTO
JBIDKEHUS OaHOK
JIns mpoBopaunBaHus
aBTOMAaTa BPYUYHYIO

HpI/IMepI)I 3aKATOYHBIX aBTOMATOB Pa3/iIMIHbIX TUIIOB

3akamounas MmawuHa O 2epMemu3ayuu Kpyeiot Memaliudeckou mapwl
b4-K3K-79

O06o3HaueHue:  TUMOpa3MeEp 3K5-1-125
MoaU(UKALIUS 0;1
ITo KOHCTPYKTUBHOM JOKYMEHTALNH (MOJIENIb)  — b4-K3K-79
OO6pabaTteiBaeMble OaHKH:
BMECTHUMOCTD, IM /1 ot 0,065
BBICOTA, MM ot 27 no 125
[TokazaTemn 3K5-1-125
[Ipon3BoauTENbHOCTD, OAHOK B MUHYTY 160
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MomHocTs ipuBOAa, KBT 3
["abGapuTHBIC pazMepsl, MM

JUTMHA O€3 TpaHCIopTepa BblIaun 0aHOK 2000

C TPAHCTIOPTEPOM 2350

[IUpUHA 1060

BBICOTA 2060
Macca, Kr He 0oJjiee 1900
Macca 0JHOr0 KOMILIEKTa CMEHHBIX 4acTel, K 95
Cucrema cMa3Ku CMeIIaHHas

O0paboTka OaHOK Ha BCEX 3aKaTOYHBIX aBTOMATax MPaKTUYECKH OJIMHAKOBA U
OCYILIECTBIISIETCS B CIEIYIOIIEH MTOCIIE0BATEIbHOCTU: TPUEM OaHOK, MOLITYYHAs! BbI-
Jlavya KpbIIEK, MAPKUPOBKA KPBILIEK (MPU HAJTUYUKU Mapképa), mogaya OaHok (KopIry-
COB) C KpBIIIKAaMH B MEXaHW3M 3aKaThIBAHUS C UX B3aUMHOM OpUEHTAIIMEH, YCTAHOBKA
(HameBaHUE) KPBIIIKA HAa KOPITYC OaHKH, YCTAHOBKA COOpaHHOW OaHKU UITU KOpPITyca ¢
KPBILIKON B MaTPOH 3aKaTOYHOTO MEXaHU3Ma, 3aKaTbiBaHUE OaHOK, ChEM 0aHOK C Ma-
TpOHa, Mojadya 0aHOK Ha LIEXOBBbIE TpaHCHOPTHpyromue ycTtpoiictBa. Ha puc. 4.1,
Mpe/cTaBlIeHa KHHEMAaTUYEeCKask CXeMa amnmnapara.
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Puc. 4.1 Kunematnueckas cxema b4-K3K-79
Yempoticmeo u npunyun oeticmeust 3akamounbix MAwuH 20J10804HO20 MUNA

Ha puc. 4.2 npusenen oOuuii Bua mamuasl b4-K3K-79.
Ha ctanmne pa3menieHsl: TpaHCIIOPTEP, MEXAaHU3M TIOJIa4H KPBIIIEK C Maras3u-
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HOM, MapKEepOM M HAIPAaBIIAIONICH (MEXaHNU3M T10/Ia4d UMEET OKHA, 3aKPBITHIC KPHIIII-
KaMH, JIJIS JJOCTYIa K CHCTEME CMa3KH, PacIlOjI0KEHHON BHYTPH, U K 0JTHOOOOPOTHOM
My(Te MPHUBOJIa Mara3uHa); MEXaHU3M 3aKaThIBaHUS (3aKaTOYHAs Kapycelb CO IIMTHH-
JeNSIMY, TUTAHITAHO0aMU ¥ TIOJDKMUMHBIMU CTOJIAMH); BRIOPOCHAS 3BE3/I09YKa C MPUBO-
oM (Ha pHC. HE MOKa3aHa).
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Puc. 4.2 O6mmit Bug mammas b4-K3K-79:
1 - onopa; 2 - npoOka ¢ MacioykasaresaeMm; 3 - KpaHUK JIsl CIMBa Maclia;
4 - macioyka3zaTellb; 5 - 3ariymika; 6 - MeXaHU3M 3aKaTbIBAHUS; 7 - TUIUTA;
8 - maxoBuK; 9 - pykosTka; 10 - pykosiTka KopoOku ckopocteit; 11 - kopoOka
ckopocten; 12 - mara3un Kpeiky; 13 - mapkep; 14 - MEXaHU3M [MOJJa4u KPBILIEK;
15 - tpancnoprep; 16 - HanpaBnsAOIas KpbIieK; 17 - mynbT yrnpaBieHUs

B BepxHeilt yacTu MalmHbl Ha KOJIOHHAX YCTAHOBJIEHA TUIUTA C pa3MENICHHBIMU
Ha HEH MyJETOM YIIPaBIECHUS U PYKOSITKOUW BKITtoUeHUS My THI. [IyIbT MMEeT KHOTTKA
«ITyck» n «Ctom», MaHOMETp, TTOKA3BIBAIOIINI TaBJIEHUE Macia B IICHTPATN30BaHHON
CUCTEME CMa3KH, M CUETYUK 3aKaTaHHbBIX 0aHOK.

Ha BepxHe#l MIOCKOCTH IUIMTHI YCTAHOBJICH MPHUBOJ] C KOPOOKOW CKOpPOCTEH,
UMeroIIeH pyKosATKY 10 s mepeKTioueHus MPOU3BOAUTEIIBHOCTH, U MaXOBUK PyU-
HOTO YIIpaBJICHUS.

Ha cTtanuHe umeroTcst onophl i1l yCTAaHOBKH MaIlIMHBI HA OCHOBaHHUE; TTPoOKa ¢
MacioyKa3aTeseM, 3aKphIBaoIIasi OTBEPCTHE JUIsl 3aJIMBKH Maciia B IIEHTPAIM30BaH-
HYIO CHCTEMY CMa3KH; KpaHUK JJIs CJIMBA Maciia U3 KapTepa MOKUMHBIX CTOJIOB; Mac-
JI0yKa3aTesb JIJIl KOHTPOJIS YPOBHS Maciia B KapTepe MOIKUMHBIX CTBOJIOB C OTBEP-
CTHEM JIJIS 3JIMBKY Maclia ¥ THe3/a MO/ TPY30BbIc BUHTHI JUIsl 3aXBaTa MAIIMHBI IPU
€€ TPAHCTIOPTUPOBKE KPAHOM, 3aKPBITHIE 3arTyIITKAMH.

Yempoiicmeo 3axkamounoco aemomama b4-43T-13A.

Bce oredyecTBeHHBIE aBTOMAaThl COCTOSIT M3 YHH(PUITMPOBAHHBIX COOPOUYHBIX
€IMHUILI TIPUBOA, MEXaHU3Ma MpreMa OAaHOK U KPBIIIEK, MEXaHU3Ma 3aKaThIBAaHUS U
0TBOJIa OAHOK.
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Texnuueckas xapakxmepucmuxa
[IpousBoautenbHOCTh, OaHoK/MuH ~ 160—200

MomHocTs ipuBOAa, KBT 3
["abaputsl, MM 1265%x1340x2060 (6e3 TpancopTepa)
Macca, Kr 1900

O0paboTka 0aHOK OCYIIECTBIISETCS B CAEAYIOLIEH OCIEI0BAaTENbHOCTH: IPUEM
0aHOK, MOIITY4YHAas BbIJlada KPBIIIEK U3 Mara3uHa, mojadya 0aHOK C KPBIIIKaMU B Me-
XaHU3M 3aKaThIBaHUs, 3aKaThIBaHUE OAHOK, CheM 0aHOK C MMaTpoHa.

B cocraB 3akaTOYHOro aBTOMaTa BXOJUT CTAHMHA, MEXaHWU3M IpueMa OaHOK,
MEXaHU3M I0JIauy KPBILIEK C Mara3uHOM, MEXaHN3M 3aKaTbIBaHUs, OTBOASAIIAS 3BE3-
no04Ka ¢ mpuBojioM (puc. 4.3, 4.4). B BepxHel 4acTH MalllMHbBI YCTAaHOBJICHA IIJTMTA, HA
KOTOPOM HAaXOJUTCS PYKOSITKA BKIFOYEHHS MAIlllMHbI. Ha 1inTe ycTaHOBJIEH NPHUBOJL C
KOpPOOKOI CKOPOCTEN U MAaXOBUK PYYHOI'O YIIPABJICHHUS.

Puc. 4.3 3akarounsiit atomat bBU-43T-13A:
1 — cranuna; 2 — npuBO/; 3 - 3aKaTOYHAS TOJIOBKA; 4 - MEXaHU3M JJIS MoJa4u 0aHOK
I0/1 3aKaTOYHYIO I'OJIOBKY; O - HY>)KHHMM MATPOH C MEXaHU3MOM IOJbEMA;
6 - moBOpOTHas IUINTA, K HEW MPUKpPEIJIeHa CTOKKa, HA KOTOPOW YCTaHOBJIEH
VWHJVBUAYaJIbHBIN 3JIEKTPOABUTATEIb

MexaHu3m ImprueMa rpeJaAHa3HaA4uYCH JJIs1 TPAHCIIOPTHPOBAHUS HAITOJIHCHHBIX KOH-
CCPBHLIX HUJIMHAPUYCCKHUX 6&HOK, MOMWITYYHOTO UX Pa3JICJICHUA C IOMOIIbIO IITHCKA U
MEXaHHu3Ma Ioaaydu.
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MexaHu3M 1oJJauM ¥ OJIEBAHUS KPBIIIEK HA OAaHKY COCTOUT U3 NPUBOJA, Mara-
3MHA KPBILIEK, TOJAOIINX 3BE3104EK U MOIPABISAIOIIEH KPBIIICK.

Kppiliku B MarasuH 3arpyskaroT Bpy4dHyro. Peruar GI0KUpOBKU - “HET OaHKH -
HET KPBIIIKK yCTaHOBJICH Ha TPAHCIOPTE MeXaHu3Ma npuemMa OaHok. [Ipu Hanmumu
OaHKHU HIDKHSSI KPBILIKA OTAETSETCS C TOMOIIBIO OTCEKaTelsl, BPAIIAIOIIErocs B KOp-
IIyCce MarasuHa TpeX IIHEKOB U 0 HANPAaBIAIOIIECH NepeMeIaeTcs HOCUTEIEM K Map-
kepy. [lociie MapKkupOBKH KpBIILIKa COBMENIAeTcs ¢ OaHKOM U BMECTE ¢ HEM M0/1aeTCs
3BE3/I0YKOU B 3aKaTOYHYIO KapyCelb MEXaHU3Ma 3aKaThIBAHUS.

MexaHn3M 3aKaTbIBaHUSI COCTOUT U3 3aKaTOYHOTO MATPOHA, 3aKATOYHBIX POJIU-
KOB IIEPBOM M BTOPOU OIEPALINi, IIOJHKUMHOTO CTOJIA U IIPUBOJIA.

B npouecce cOmmkeHns 3aKkaTOYHBIX POJIMKOB U 00€raHus MU OaHKH C KpBIL-
KO IPOUCXOAUT OPOPMIIEHHE ABOMHOTO 3aKaTOYHOTO I1IBA.

B cnydae OoTCyTCTBHMS KpBIIIKK Ha 3aKaTOYHOW KapyCesln UMEETCsl OTPaHUYH-
T€JIb, KOTOPBIM MPEJOTBPAIIAET HAKATHIBAHUE OAHKH HA 3aKaTOYHbBINA NATPOH.

3aKaTOYHBIE MATPOHBI IOCAXKEHBI HA IIITUHEIN, BHYTPU KOTOPBIX UMEIOTCS BbI-
TaJIKUBATEIIN.

ITo Mepe pacxomoBaHus KPBIILIEK HEOOXOAMMO CUCTEMATUYECKU HAMOJIHATh Ma-
ra3uH Kpbimkamu 10 50—100 mrr.

J42
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Puc. 4.4 Kuauemarnueckasd cxema 3akatogdoil Mammmabsl bY-43T-13A



IIpouecc repMeTH3alMi METALJIMYECKON KOHCEPBHOU Tapbl

B o0uiem KoMILIeKCe TEXHOJIOTMUECKHUX MPOLIECCOB PhIOOKOHCEPBHOTO MPOU3-
BOJICTBA IPOLECC TEPMETU3ALUN KOHCEPBHOU TaphI SBISIETCS OJJHUM U3 BAXKHEUILINX.

['epmeTu3anus KeCTIHON Tapbl MPOU3BOAUTCS IMyTeM OOpa30BaHMS IBOHHOTO
3aKaTOYHOI'O IIBA HAa 3aKaTOYHBIX MAalllMHAX. DT MalIMHbl 00ECIEYUBAIOT OJHO U3
OCHOBHBIX YCJIOBUH KOHCEPBUPOBAHMS — TEPMETUYHOCTh YKYIIOPKH KOHCEPBHOM TapHl.

3aKaTOYHbIE MAUIMHBI BIEPBBIC HAayalW MPUMEHATH JUII FEpPMETH3ALUN KOH-
CEpBHOM >kecTstHOM Tapbl B 1893 1. 3a npormienmme rojibl KOHCTPYKLUS UX HEMTPEPHIBHO
COBEPLIEHCTBOBAJIACH OT PYYHBIX 3aKaTOYHBIX CTAHKOB 0 COBPEMEHHBIX 3aKaTOYHBIX
aBTOMATOB, B KOTOPBIX OAHKM aBTOMaTUYECKN HAKPBIBAIOTCS KPBIIIKAMHU, TOJIAOTCS K
pabourM opraHaM MalllUHBbI, a [10CJI€ IPOU3BOACTBA TEPMETHUHOTO LIIBA BHIBOASATCS U3
MAaIlWHBI.

JIBOMHBIM 3aKaTOYHBIM IIBOM HA3bIBAETCS TE€PMETUYHOE MPOYHOILUIOTHOE CO-
eAMHEeHue (IIaHIeB Kopiyca OAHKM M KPBIIIKU. J[BOMHOW 3aKaTOYHBIN IIOB COCTOUT
U3 MATU CJIOEB JKECTU: U3 HUX TPU €0 00pa30BaHbl KPBILIKOM U JIBa — KOPILYCOM.
Mesxy cl105MH 5KE€CTH pacrojaraercs yIoTHsouas mos nacta. O0pazoBaHUe ABOM-
HOTI'0 3aKaTOYHOI'O I1IBA OCYLIECTBIIAECTCS 3aKaTOYHBIMU POJIMKAMU B JIBE OIIEPALIUH.

Ha puc. 4.5 crinomHsIMY TMHUSAMH MOKa3aHO B3aUMHOE PACIIOJNIOKEHHUE 3aKa-
TOYHOTO pojvKa | mepBoi omeparuu, KphIIKK 2, KOpITyca 3 U BEPXHEro narpoHa 4,
(uKCHpYIOLIEro NoJjlokeHne OaHKU Mepesl HayajloM MepBOil ONepalny.

IIpon3BoaACTBO NEPBOIl ONEpPaAUM 10 00PA30BAHUIO IBOHOI0 3aKATOYHOI0 IIBA
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Puc. 4.5 TlepBas onepanusi: a - Ha4aJo oneparnuu; O - koHel onepaiuy; | - pouk;
2 - KpBIIIKa; 3 - KOpIyc; 4 - BEpXHUI NaTpoH

Ecnu cumrath, 9yTo GaHKa BpaimaeTcs BOKPYT CBOEH OCH, a 3aKaTOYHBIN POJIUK
MEPBOI Omeparyy mepemMeniaeTcs K eHTpy 0aHKu, TO MpopuiIb U pa3Mepsl pabouei
YacTH 3aKaTOYHOTO POJIMKA NIEPBOM oneparuu J0KHbI 00€CTIeunBaTh MJIABHOE U3MeE-
HeHue (popMbl JIaHIIEeB KPBIIIKK U KOpIyca 0aHKU OT HauajabHOU dhopmel (puc. 4.5, a)
10 KoHeyHOH (puc. 4.5, 0), moka3aHHON MYHKTHPHBIMH JTUHUSMHU. Ha 3TOM ke puc.
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MPUBEJICHBI IPUMEPHBIE Pa3MepPhl ABOMHOTO 3aKaTOYHOTO I1Ba MOCJIE MEPBOM omepa-
1y 111 6anku guametpom 100 mm.

Pabora 3akaTo4HOTrO poJMKa BTOPOM OMepaluu, 3aBepIiaroiiei mpoiecc oopa-
30BaHUA JIBOWHOIO 3aKaTOYHOTIO 111Ba, ITIOKa3aHa Ha puc. 4.6 HavanbHOE (2) U KOHEYHOE
(0) monoXkeHust 3aKaTOYHOTO POJIMKa [ 10 OTHOIICHHUIO K BEPXHEMY MAaTPOHY 2.

IIpon3BoaACTBO BTOPOM onepanyu 1o 00pa3oBaHUIO ABOMHOI0 3aKATOYHOTI0 IIBA

20

026-030

Puc. 4.6 Bropas oneparusi: a - Ha4aso ornepaiuu; 6 - KOHell ONepalyy;
1 - 3aKaTOYHBINA POJIMK; 2 - BEPXHUM MaTPOH

[Iepememasce B paauanbHOM HalPaBJIECHNUH, 3aKaTOYHBIN POJIMK BTOPOM Orepa-
LMY TUIOTHO C)KUMAET OTAENbHBIE CIIOM >KECTH, 00pa3yrollie OB, MpU 3TOM IacTta
3aI0JIHSET 3a30pbl MEXKAY OTJEIbHBIMU CIIOSIMU JKECTH, 00ECIIeUrBasi T€PMETUYHOCTh
JBOMHOI'O 3aKaTOYHOIO I11BA.

Pa3mepsl HOpManbHO 00Pa30BaHHOTO JBOMHOIO 3aKaTOYHOIO IBA MTOKA3aHbI HA
puc. 4.6, 6.

Ecnu panuansHOe nepeMelleHre 3aKkaTOYHOro poJiMKa HEJJOCTATOYHO, IOB T0-
JIy4aeTcs HEIJIOTHBIM U HETEPMETUYHBIM, a B TE€X CIIydasiX, KOrja paguaibHas nojada
W3JIMIIHE BEJIUKA, IIOB MOJY4YaeTcs MMepekaThiM, YTO IPUBOAUT K BBIIABIMBAHUIO ME-
Tajia BBEPX WJIM BHU3.

3aKaTOYHbIM POJMKOM JOJDKEH OBITh 00paboTaH Bech MepumMmeTp (IiaHIeB
KPBILIKY ¥ Kopryca. JlJIg 3TOro B 3aKaTOYHBIX MallMHAX MPUMEHSIOT OJUH U3 JBYX
MEXaHM3MOB: MEXaHU3M BpaIEHUS OaHKU BOKPYT CBOEH r€OMETPUUECKON OCH MIIA ME-
XaHHU3M BPALLEHUS 3aKaTOUYHBIX POJIMKOB BOKPYT HEMOABHKHOM OaHKU.

B nepBoM ciydyae 3aKkaTOYHOMY POJIMKY COOOIIAIOT TOJBKO MOCTYyHATEIbHOE
JBWKEHUE K LHEHTPY OaHKH, BO BTOPOM Cllyyae — JIBa JBUKEHUS: BpallaTeIbHOE BO-
KpYT HEMOJBMKHOW OaHKH U MOCTYIATENbHOE K IIEHTPY OaHKU.

[Ipoduns u pasmepsl paboueit YaCTH 3aKaTOYHBIX POJHMKOB, a TAKXKE UX MOJIO-
KEHHE OTHOCHUTEIBHO 3aKaThlBA€MON OaHKM M NATpPOHA, B 3HAYUTENILHON CTENEHU
OIpEAEISAI0T NPaBUWIBHOCTh U KA4eCTBO OOpa30BaHUs JABOWHOIO 3aKaTOYHOIO IIBA.
ITpaBuiibHO 0Opa30BaHHBIN 11I0OB COBEPIIEHHO IVIAKNM, 0€3 MOPILKH U BBICTYAIOLINX
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yacTel Mmetajia. B HIKHE#N yacTu OB JIOJKEH ObITh HECKOJIBKO TOHBIIIE, YEM B BEpPX-
HCH.

MOIIHOCTh AIEKTPOJABUTATENS JISI PUBOJA OJHOIINUHICIBHON 3aKaTOYHOU
MAaITUHBI MOYKHO OTPEACIIUTD M0 IMITUPUUIECKON hopmyTie:

.0-D-S2
= —”1?316).; , KBT

71 W - SMIIUPUYECKUN KOADPUIIUESHT 715 UIMHApUYecKux 6aHok, 4 = 0,001;
Q - TpPOM3BOIUTEILHOCTD 3aKaTOYHOW MAaIlIMHBI B OaHKaX B MuH; D - nuamerp 6aHKH,
MM; S - TOJIIHUHA XeCTH, MM; 1 - oomuii KI1/] 3akaTouHO0# MaIlmHbl MOKHO TIPUHSATD,
n=0,3-0,5.

3akaTbIBaHMe KeCTSIHOM Tapbl

[Ipu 3akaThiBaHUM 0AHOK COEAMHEHUE KPBILIKH JKECTAHOM OaHKU ¢ KOPIyCOM
OCYIIECTBJISIETCS ITyTeM 00KaTusl (piiaHIla KPBIIMIKK U KOPITyca METOJ0M OOKaThIBAaHUS
B JIBE ONEpAaIMK: MpeBAPUTEIbHBIN MOAru0 (praHla U OKOHYATENbHOE YIUIOTHEHUE
mBa. [Ipu a3ToM oOpa3yeTcst ABOMHON 3aKaTOYHBIM II0B:

BEpUIMHA — TOPLIOBAsi KPOMKa OaHKU; KPIOUOK — 3arHYThIN Kpail KopItyca KOHIIA;
KOHCOJIb KPIOYKAa — OTOTHYTas IJIOCKAas YacTh KPIOYKA; OCHOBAaHUE KPIOYKAa — YaCTh
KPIOUKa, TPOTUBOJIEIKAILAS] €70 KOHCOJIM; Ayra KPIOUKa, COeAUHSIONIAasl €ro KOHCOJIb U
OCHOBAHME; YIVIOUIOB — MECTO NIEPECEUEHHUS 3aKaTOYHOT'O U MTPOIOJIBHOTO IIBOB.

KadecTBO 3akaTOYHOro IMIBa KOHTPOJUPYETCS €r0 OCHOBHBIMH TI'€OMETpUYe-
ckuMu napameTrpamu (puc. 4.9): mmpunoi L, Tommunoit T, rimyOunoii nocaaku C, mm-
PHUHOM KPIOYKOB KopItyca B, u kpsiiku B, mupunon nepekpoitus E.

Jiist Kak1oro TUIopasMepa OaHOK U TOJIIUHBI dKECTH, STH T€OMETPUIECKHUE Ma-
pametpsl pernameHTupyroTcss [OCTom.

[IpaBunIBEHOCTH 0OpA30BaHMsI 3aKATOUHOTO 1IBa OlleHUBaeTcs koddduumentom K:
B+B+1,1t—L

T L—22(t+0,5¢)’
rie t - TOJNIIMHA KECTH Kopiyca OaHKH; t - TOJMIIMHA KECTH KPBIILKH OaHKU.
Ecnu 1> K > 0,45, To 1110B BBINOJIHEH MTPABUIILHO.
Pabounmu opranaMu B 3aKaTOYHON MAIIMHE SBJISIOTCS 3aKaTOYHBINA NAaTPOH, 3a-
KaTOYHBIE POJIUKHU IIEPBOM U BTOPOU OIEpaLUH, ITOJHKUMHOMN CTBOJL.

52



Puc. 4.7 JIBoitHOM 3aKaTOYHBIN IIOB:
L - mmpuna; T - tonmmuna; C - rimyouHa nocaaku; B u By - mmprHa KproukoB
KOpIlyCca M KpBIIIKHU; 1 U tp - TOJIIMHA JKECTH KOpITyca

[Tpodune u pa3mepsl 3aKaTOUHBIX TATPOHOB U POJIMKOB IIEPBOM U BTOPOH OIIe-
pauuit pernmameHTupyrotcea npasuiamu 'OCTa, B COOTBETCTBUYU C KOTOPBIMUA UMEETCSA
AT TUIIOPA3MEPOB 3aKATOUYHBIX POJMKOB. MI3HOC pabouero KOHTypa maTpoHa B Po-
JnuKe nomyckaercs B npenenax 0,1 MM ¢ kaxaon ctoponsl. Ponuk nepsoi onepanuun
UMeeT TIIyOOKYI0 (pOpMYIOIYI0 KaHaBKY, a POJUK BTOPOM omeparuu — 0osee mioc-
KYIO.

JIns repmernuHocTr mBa npuMeHstoT nacty JIIY-11T nioum JIITY-211, kotopas
PAaBHOMEPHO pacnpenensieTcs Mo 3aBUTKOM. [ epMeTUYHOCTh OaHOK MPOBEPSIETCS Te-
CTEpOM IIPH MOMOILM CKaTOro Bo3ayxa. HopmanbHo 00KaThIM ClIeTyeT CUMTATh 3aKa-
TOYHBIM OB, IIPY MCHBITAHUN T€PMETUYHOCTH KOTOporo 3a 30 ¢ BeixoautT ot 0,2 1o
1,0 cm BO3OyXa.

XOJT TABOPATOPHOM PABOTBI

1. PaGoTa BhIMONHAETCS UHAUBUAYAIbHO WM TPYNNON CTyAeHTOB (3-4 udemno-
BeKa). B cooTBeTCTBUU C 3a7jaHMEM MpenojaBaTess BHAYalIe U3Y4aeT METOJIUYECKUE
yKa3aHus, KIacCU(PUKALNIO, HOPMATUBHYIO JOKYMEHTAIIMIO 3aKaTOYHOM MaluHbl b4-
K3K-79, npunuun paboThl, 0COOCHHOCTH pacuera, IpaBuiia 0€30MMacHOM dKCITyaTa-
1.

2. Tlocne u3yueHust JOKYMEHTOB, OCMOTPETh 3aKkaTouHyo Mamuny b4-K3K-79
03HAKOMHUTHCS C YCTPOUCTBOM U pabOTOM, a TAKIKE U3YUYUTh KOHCTPYKIIHIO.

3. OdopMuUTh OTUET, CAENATH BBIBOJIBI O MPOIETIaHHON padoTe.

KOHTPOJIBHBIE BOITPOCHI

1. KaxkoBa ponb repMeTu3anuu Tapbl Ipu KOHCEPBUPOBAHUH?
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2. Kakum o0pa3oM npou3BOJUTCS repMETU3AIINS METAUIMYECKUX KOHCEPBHBIX
0aHOK?
Kaxk o6pa3zyeTcs 1BOWHOMN 3aKaTOYHBIHN IIOB?
Kak npoBepuTh repMETHYHOCTD ABOMHOTO 3aKaTOYHOTO 1IBA?
Kaxk knmaccuunupyrorces 3akaToqHbIe MAITHHBI?
Kax knaccudunmpyrorcs 3akaTrouHble aBTOMAThI?
Urto Takoe kordduiineHT o0kaTa 6aHKU U KaK €ro ONpeIeIUTh?
B dem oTnnuune 3aKkaTOYHBIX POJMKOB MEPBOM U BTOPOM onepanuii?

O No O~

9. Kaxk onpenensieTcst Ipou3BOAUTEILHOCTH U MOIITHOCTH TIPUBO/1A 3aKATOYHBIX
MaIiuH?

10. Kakum 006pa3oM MOXKHO peryjaupoBaTh U3y4YE€HHYIO BaMH 3aKaTOYHYIO Ma-
IIMHY Ha 3aKaThIBaHUE OAHOK, UMEIOIINX Pa3HYIO BHICOTY?

11. Kakue Mepnl 6€30MacHOCTH HEOOXO0IMMO COOMI0AaTh Mpu padboTte?

12. Kakue BUJIBI )KECTSIHEIX OaHOK OBIBAIOT, YeM OHU OTINYAIOTCA?

13. Kakue TpebGoBaHUs PEBABISAIOTCS K OaHKaM JI0 U MOCIIE 3aKaThIBaHUSA?

14. Kak mpou3BOAUTCS MPOBEPKA TOTOBBIX 0aHOK?

15. 3 kakux MarepuaioB HU3TOTABIMBAIOTCS METAUIMYECKHE KOHCEPBHBIC
O0aHku?

16. Jl;1st vero mpuMEHSIETCSl BOJHO-aMMHUaYHas 1acTa, Kakue TpeOOBaHMsI TIPETb-
SIBIIIFOTCS K HEM, KaKOB €€ cocTan?
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JIABOPATOPHAS PABOTA Ne 5
JAO3UPOBOYHBIE MAIIINHBI

Heanr padorTpl: NOJydeHHE MPAKTUYECKUX YMEHUI M HABBIKOB IO M3YyYEHHUIO KOH-
CTPYKLIMH U MPUHIHUIIA PaOOTHI 103aTOpa Maca.
3agava: U3y4uTh KOHCTPYKLMIO U MPUHLHUII pabOTHI 103aTOpa Macia.

MarmmmnaHas pacacoBka KHIKUX TPOIYKTOB MOIYUYHIa ITUPOKOE PACTIPOCTpa-
HEHUE B MUIIEBOM U, B YACTHOCTH, PHIOHOM MTPOMBIIIUIEHHOCTAX. OHa MO3BOJISIET yIIy4-
[IUTh CAHUTAPHO-TUTUEHUYECKHUE YCIOBUS TPY/la, MOBBIIIATh IPOU3BOAUTEIHLHOCTD U

TOYHOCTBb JO3UPOBKHU.

HamosHuTenbHO-103UpOBOYHBIE MAIIUHBIL Ul KAJIKUX IMILEBBIX MPOAYKTOB
MOTYT OBITh KJIACCU(PUIMPOBAHBI 1O PA3IUYHBIM MPU3HAKAM: 110 IPUHLIMITY 1EHCTBUS
(mepuoIM4ecKoro U HEMPEPBHIBHOIO), B 3aBUCUMOCTHU OT CIIOcO0a JO3UPOBaHUS, KOH-
CTPYKLHH JTO3UPYIOIIMNX YCTPOMCTB U MAILIHH.

N3BecTHBI TpH criocoba J03UPOBAHMS — BECOBOM, 00bEMHBIN U 110 YPOBHIO. Ma-
IIMH C BECOBBIM JIO3UPOBAHUEM €LIE HE CO3/1aHO. B NMUIEBOM MalIMHOCTPOECHHUH CY-
IIECTBYET MHOI'O KOHCTPYKIMI HAITOJIHUTEIbHBIX MAILIMH: UX KJIacCU(pUKAIUs pHUBe-
neHa B Tadu. 5.1.

Ta6muma 5.1 Kitaccudukarys HarmoJHUTEIbHBIX MaIlliH

HOT'O KyJlaKa

Jlyxa

I'pymnmsr TokasaTem dusnueckue, KOHCTPYKTUBHBIE U TEXHUYECKHE CIIOCOOBI OCYILECTBICHUS
MalIiH po31uBa
1 Tun mamune! | Pygnoi [TomyaBTOMaT | ABTOMAT ABTOMaAT C Komb6aiin
pa3iIuBoOY- Jokupyromu- |PaznuBouHo-
HBII MU JJIEMEH- | YKYIIOPOUYHBIN
MEXaHHU3M TaMu
2 Koncrpykuus |Jlunelinas | JIunelinas Kapycenbhas- |- -
MallUHbI OJTHOPYYbEBasi MHOTOPYYbEBasl| POTALMOHHAS
3 Cnoco6 no- |Ilox naBne- |Ilox maBne- |Co3manuem |IlopuHem HaBneHuem
Jlau¥l )KUAKO- |HHEM CcToyi0a |HHeM cTojida |BakyyMma B Hacoca crosba Xua-
CTH KUAKOCTU | KUAKOCTHU W3- |3aMOIHIEMON KOCTH, HaJ
IIOCTOSIHHOW | MEHSIOLIENCS |Tape KOTOPOU Ha-
BBICOTBI BBICOTBI XOJUTCS ra3
4 3anopHble [TpobkoBeie |Knamansl Boznymnas | 3010THUKO-
YCTPOWCTBA |KpaHbI OTCEUKa BbI€ Maphbl
5 Yucno pas-
JIMBOYHBIX Ot 1 10 40
YCTPOWCTB
6 HozupoBanue | O6béMHOEe | OOBEMHOE ITo ypoBHio,
IIPY IIOMOILM |[TPH IIOMOILM | T.€. 3aIl0JIHeE-
MOJIBWJKHBIX |HEMOJABMK-  |HUEM Taphl
MEpPHBIX CO- [HBIX MEPHBIX |10 33JaHHOTO
CyJI0B COCYJIOB YpOBHS
7 BoszaeiictBue |IlognéMom IHoagnémom Bxirouenuem
HA 3allOPHOE |HIDKHETO [Ia- |HIDKHETO Ma- (B KaTyHIKY
YCTPOMCTBO |TpOHA. HA KO- |TPOHA, HAa KO- |COJECHOHUHO-
TOPOM Haxo- |TOPOM Haxo- |I'O BEHTUJIS
JMTCA Tapa, | IUTCS Tapa,
Y TIOMOLLM | ITPY TTOMOLLU
HETIOJIBIDK- | CXKATOTO BO3-
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B pb160koHCEpBHOM IPOU3BOICTBE HAMIOJHUTENbHBIE MAIIMHBI TPEHA3HAYECHBI
JUTS 3aJTUBKU B KOHCEPBHYIO Tapy *KUAKUX KOMIIOHEHTOB — TOMAaTHBIX COYCOB, MacJa,
OyiboHa U T.11. [IpHu 3TOM HUCIONIB3YIOTCS CEAYIONINE METOAbI HAITOJIHEHHS OaHOK:

1. 3anuBka 103UpyeTCss MEPHOU EMKOCTBIO IIOCTOSIHHOTO 00bEMaA U 3aTEM IO-
NAéTcsl B KOHCEPBHBIE OAHKH HE 3aBHCHMO OT TOr'0, B KAKOW CTENEHU OHM 3aIlOJTHEHBI
pBIOOI MK IpyruM npoaykrom (Marraa MHT-8).

2. 3anuBka noga€rcs B OAHKU JI0 UX MEPENOIHEHHUS], [TOCJIE Yero 4acTh €€ CIu-
BaeTcs U3 OAHOK MyTEM HAKJIOHA Ha ONpeAesI€HHbIN yroi. Takum o0pa3oM, TOCTUra-
€TCsl HAaIlOJIHEHHE BCeX OAHOK J0 3aJIaHHOTO YPOBHS.

3. 3anuBka mojaércs B OaHKU JO CTPOrO OINPEACIEHHOTO YpOBHS (MalllnHa
bupmsl «JIrobex» (OPT), mammnsr U9-MTH2-A, b4-U32-M).

4. 3anuBka nojaércs B OAHKHU MO MOCTOSIHHBIM JaBJIEHUEM Yepe3 Kaluopo-
BaHHBIE OTBEPCTHS B TEUECHUE 33JAHHOT0 OTPE3Ka BPEMEHHU (MalllMHa CUCTEMBI AJrica,
marHa ¢pupmbl «Maszep [lnar» (Anrnus)).

5. 3anuBka nojaércs B OaHKU MOJ MOCTOSHHBIM JIaBJICHHUEM uYepe3 Kaauopo-
BaHHBIE OTBEPCTHSA OJHOBPEMEHHO B TPyMiy OaHOK A0 TeX MOp, MOKa CyMMapHas
Macca 0aHOK HE CTaHET paBHOM KOHTPOJBHOM Macce (MalllhHa CUCTEMBI Y CBATLIEBA).

6. 3amuBka mogaéTcs B KaXAyH OAaHKY MHIWBUIYaJbHO 10 TEX IMOp, MOKa
Macca OaHKU U €€ COJIEPKUMOT0 HE CTaHET PaBHOM 3a/IaHHON BeIWUYMHE (MAalllMHA CH-
ctembl KopHeesa).

/. 3anuBKa J03UPYETCS MEPHOU EMKOCTbIO, O0BEM KOTOPOM JHUCKPETHO HIIU
IUTaBHO M3MEHSETCS B 3aBUCUMOCTH OT CYMMAapHOM MaccChl M0/IaBa€MbIX Ha 3aJIMBKY
6anok 1 ux coaepxkumoro (ITatent Ne3556234, CIIIA).

OTmeTHnM, 9TO U3 IPUBEAEHHBIX METOJIOB 3AJIMBKU CPABHUTEIHHO HOBBIM SIBJIS-
erca metoa 7. C TOUKHU 3pEeHUsI TOUHOCTHU Macc /103 OOJBIIMHCTBO M3BECTHBIX KOH-
CTPYKUUH HAOJHUTEIbHBIX MAIlIMH HE MOTYT OOECIEUUTh B TPOU3BOJACTBEHHBIX
YCIIOBUSIX MOJIyY€HHE MAcChl KOHCEPBOB B Ipenesax 3% OT HOMUHAIbHON BEJIMYUHBI.
[TprunHaMu 5TOTO MOTYT OBITh: ) 3aJIMBKa IUCKPETHBIMHU J103aMHU B T€UCHUE 3aaH-
HOTO BPEMEHH, ITPH KOTOPOH CyMMapHasi MOTPEIIHOCTh BEJIHMKa; 0) H3HOC PE3UHOBBIX
VIUIOTHEHUN TATPOHOB, MPUBOISAIIUHN K JIOMOJHUTEILHBIM IMTOTEPSIM 3aJMBOK; B) IUIOT-
Hasi HaOMBKa PHIOBI B 0aHKY, W3-3a YET0 MEXAY KyCKaMu pbIObl 00pa3yIoTCs MyCTOTHI
U T.JI.

C ToukM 3peHHs TOBBIIMICHUS MPOU3BOAUTEIHFHOCTH HaMOOIee MEPCIEeKTHB-
HBIMU SIBJISIFOTCS HAMIOJHUTENBHBIE MAIIMHBI POTOPHOTO THMA. B yCIOBUAX 35KOHOMUU
MUIIEBBIX PECYPCOB HaWIYyYIlIHE TMOKa3aTed TOYHOCTH MacC /103 MMEIOT MallliHa
NJIA-301, Ha KOTOPOH YCTaHOBJIEHO MO OJAHOMY OOBEMHOMY 03aTOPY I 3aJIUBKU
coyca M Macjia ¥ aBTOMAT JIJIsi KOHTPOJISI U cTabuin3aiu Macchl koncepBoB MIBA-106,
OCYUIECTBIISIOMUN U] PepeHIINPOBaHHYIO 3aJIMBKY Macia B 3aBUCUMOCTH OT MacChl
COJIEPKUMOTO OAHKHU.
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Pacuér 103upyromux ycTpoucTB
[Tpou3BOANTENBHOCTH HAMIOJHUTEIHHOW MAIIMHBI ONIPEACIIAETCS, TJIaBHBIM 00-
pa3oM, CKOPOCTbIO UCTEUEHHMsI 3aJIMBKHU U3 jJ03aTopa. B 3aBUcMMOCTH OT MeToja 3a-
JIMBKU UCTEUECHHUE MOKET MPOUCXOAUTH IPU IEPEMEHHOM WUJIM MOCTOSIHHOM HArope.
PaccmoTpum ucTeueHue 3aIMBKU U3 J103aTOpa MPU MEPEMEHHOM, MTOCTEIEHHO

YMEHBIIAIOMIEMCST HArope, T.e. MPH HEYCTAHOBUBIIEMCS PEKHME WCTCUCHHS
(puc. 5.1).

dh

o

Puc. 5.1 Cxema onopokHeHus 103aTopa

[Ipu MeneHHOM U3MEHEHUH HAMOPa, a CIIEIOBATEIbHO, U CKOPOCTU UCTEUCHHUS,
JIBMYKEHUE JKUJIKOCTH B KaXKJIbIi MOMEHT BPEMEHU MOKHO pacCMaTpyBaTh KakK ycTa-
HoBHUBIIEecs. Torna ypaBHEHUsS 00bEMOB:

Sdh = —-Qdt wm Sdh = —uS,./2ghdt, (5.1)
rae S - miomaab ceueHus no3aropa; dh - uaMeHeHne ypoBHS KHIKOCTH B 103a-
Tope 3a BpeMms dt; Q - pacxos KUIKOCTH; L - KOIPPUIIUEHT pacxoja, 3aBUCSIINI OT
TUIA Hacaaka u Bsi3kocty 3ainuBky; u=0,5-0,7 (5); So - miomaas oTBepCTHS B JHE J10-
3aropa; h - BbICOTa ypOBHS 3aJIMBKH B J03aTOPE.

3HaK MUHYC 00YCJIOBJIEH TEM, YTO MOJIOKUTEIbHOMY IpHUpauieHuto dt cooTBeT-
CTBYET oTpuuaTenbHoe npupaiienue dh.

N3 (5.1) onpenensieMm Bpemsi IOJIHOTO OHOpO)KHCHI/I}I 7103aTOpa BBICOTOM

t = ysolrfh - f (5.2)
Tak kak S=const

t = ﬂSO \/—fH dh
NJIN

t=—ﬁ\/ﬁ=%. (5.3)

Yucnurens hopmyiinl (5.3) paBeH yIBOGHHOMY 00bEMY COCy/la, a 3HAMEHATEb
NPECTABISIET COOOM PacXO[l KUIAKOCTH B HAYAIBHBI MOMEHT OTIOPOXXHEHHS, T. €.
npu Harope H. CrnemoBarenbHO, IPOJOIKUTEIHHOCTh UCTEUCHHSI PABHBIX 00BEMOB

JKUAKOCTU M3 OJHOI'O M TOTO KC COCyda IpHW YMCHbINAIOMICMCA HAIIOPC B JIBa pasa
6OJ'IBI]_I6, 4CM IIPpU IMTOCTOSHHOM.
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Takum oOpazoM, BpeMsi UCTE€UEHHUs 3aJIMBKH W3 J03aTOpa MPU MOCTOSHHOM
ypoBHe H paBHo:

SH
t=—. 5.4
1S J2gH (5.4)
HpOI/I3BOI[I/ITCJ'IBHOCTB HAITOJJHUTCJIbHBIX MAallIMH POTOPHOI'O THIIA PaBHA
N = Mn, (5.5)

rae M - 9rciio mo3uIuii (103aTopoB ); N - 9UCI0 000POTOB POTOpPA B MUHYTY.

O0603HaYMM TIPOIOJDKATEIBLHOCTh OTACIBHBIX OIEpaIuii, COBEPIIACMBIX IPHU
0JIHOM 000poTe poTopa 11, to.....th, @ COOTBETCTBYIOIINE UM IIEHTPAIbHBIC YIIIBI - OL1,
02.....0n . Torma ypaBHeHHe M MPOJOJKUTEIBHOCTA OTACIBbHBIX OMNEPALMA 3aIlu-

HIeTCs TaK :
60 a; _ 60 a; _ 60 ay

t1 = ~ 360’ t, = 3600 t, = 360" (5.6)
[ToncraBuB 3HaueHUE N U3 (5.5), moxydum (c):
_ S0M an
th = 5o (5.7)

Jl7is pOTOPHBIX MAIIMH MPOJOJDKUTEIHHOCTD MPOXOXKICHHUS HAMOIHIEMON Ta-
PO IEHTPaIBHOIO yTia, COOTBETCTBYIOIIETO PO3JIUBY (0003HAYUM Olp), TOJKHA OBITH
00JIbIlIE WM paBHA pACYETHOMN MPOIOIKUTEIBHOCTH UCTEUEHUS 3aJIMBKH U3 J103aTOpa
WJIM Pa3IMBOYHOTO OaKa, T.e.
tp = tyer s (58)
e tp - IpOIOJIKUTEIBHOCTh ITOBOPOTA POTOPA HA YTOI Olp; tycr - MPOIAOIKUTEIb-
HOCTb UCTEUEHUS 3aJTUBKH.

[Toatomy u3 (5.3) u (5.7) cnenyer
60M @ _ _ 25H
N 360 — uSy./2gH
VYrous po3nuBa o, WIK BpeMs pO3JIUBaA t, B HAOJHUTEIBHBIX MAlIMHAX WHOI/A

(5.9)

OTIPEEISAETCS HE TOIBKO BPEMEHEM UCTEUEHUS tyer, HO U BPEMEHEM 3aIlOTHEHUS OaHKU
3anuBKOM. [lpu mIOoTHOM 3amoHeHUH OAHKW MPOIYKTOM BpeMs 3aIlOJIHEHHs] OaHKU
3JIMBKOM, KOTOpasi JOJDKHA MPOHUKHYTH B IMYCTOTHI U TOPHI, ObIBaeT OOJIbIIE, YeM
BpeMsi HCTeUeHHUs U3 103aTtopa. [loaToMmy yacTo npuberaroT K myJibCUPYIOLIEH 3aIUBKe
(HampuMep, MalMHa KOHCTpYKIuU Adrica). Cymma JUCKPETHBIX MOPIUN B 3TOM CITY-
4yae paBHa TOMY KOJIMYECTBY 3QJIUBKH, KOTOPYIO HEOOXOIMMO BIUTH B 3aMOJHEHHYIO
npoaykroMm OaHky. Kpome Toro, pu onpeneneHuu o, U tp Hy’KHO yYUTBIBAaTh, YTO B
3JIMBKE MOTYT OBITh pa3IUYHbIC TBEPABIC YACTUIIBI (CIICIIUH U T.J.), KOTOPBIC MPHIIH-
Mal0T K CTEHKE U YMEHBIIIAIOT TPOXOJHOE CEUEHUE OTBEPCTHSI.
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OB30P CYIIECTBYIOINX KOHCTPYKIUI HAIOJTHUTEJIbHBIX
MAILIMH 51 )KUJIKAX NUIEBBIX MTPOJYKTOB

MacJsioHanoTHMTe b KOHCTPYKIUM ['unpopsionpoma
MacnoHanoaIHUTENb JaHHOW KOHCTPYKIIMH MTPEAHA3HAYEH JIsl 3AJIUBKH MacJIOM

KOHCepBHBIX 0aHOK Ne 16, 17, 18, 19 u 3, npenBapuTenbHO 3aN0JIHEHHBIX PHIOOH.

Texnuueckue xapakmepucmuxku

[Tpou3BoaAUTENBHOCTD, OAaHOK/MUH 20-30-50-80
[TpoaomKUTENTBHOCTD 3aTMBKU MaCIIOM, C 17,6-12-7,15-4,5
Jlo3upoBka Macia B 0JiHy OaHKY, T 20-70
MomnocTs 3/1, KBT 0,6

Yucio 000poTOB 3/4 B MUH 1410
["abapurtnbie pazmeps (IxI1IxB), mm 1555x970x1600

MacnoHanogHuTeNb KOHCTpYKIMK ['unpopsidnpoma (puc. 5.2) npeacrapiseT
co00¥ TuTOM KOpITyC 1, BHYTpH KOTOPOTO PAaCIOJIOKEH MPUBOJ K IIIaBHOMY Baity. Bpa-
LIEHUE OT JJIEKTPOJBUTATEINS 2 IEPEAAETCA Yepe3 KIMHOPEMEHHYIO Ilepenady 3, Bep-
TUKaJIbHBIN peAYKTOp 4 U ABE Mapbl HMWIMHAPUYECKUX Kojec 5. s u3MeHeHus mpo-
WU3BOJAUTEIIbHOCTY MAILIMHBI IIKUBBI KIIMHOPEMEHHOM NEPEAaUM CEIaHbl YETBIPEXCTY-
IICHYATBIMU.

B kopnyce BMOHTHpOBaH IJIaBHBIM BEPTUKAIBHBINA Bajl 6, ¢ KOTOPBIM KECTKO
CBSA3aH POTOp 7, Yepe3 Hero Nnpu MOMOUIM BepXHEH MoayMy(Thl Basl CBA3aH ¢ OaKOM
st macia 8. CHapyXu K KOpPIyCy MalllMHbI KPEMHUTCS KPOHIITEHH 9, Ha KOTOpOM
CMOHTHPOBAaH MEXaHMU3M MoAauu OAHOK, COCTOSIIMN U3 1mHeKa 10 U mIacTUHYaToro
tpaHcrioptépa 11. [IpuBox mHEeka U TpaHCIOPTEPA OCYIIECTBJIEH OT IJIABHOTO BaJia
yepe3 KOHMYECKHE U LienHble nepenayn. [IIHek, pacnoaoKeHHbIN Hall pabo4yruM MOJIOT-
HOM TpaHCIOPTEPA, CHHXPOHU3HUPYET Moj1auy OaHOK B THE3/0 3Be3/bl 12. B BepxHei
YaCTH PaCMOJIOKEH J03aTop I Macia, MPEACTABISIIONINN cOO0W JIMTOM KOpIyc, B
HIKHEW 4acTH KOTOPOT0 KPENUTCA JBEHAAaTh 103aTOpoB 13.

Jo3aTop (puc. 5.3) COCTOUT U3 IUTOTO Kopmyca |, BHyTpH KOTOPOr0 HAXOAUTCS
nopueHs 2. [Topmens npyxuHoi 3 nprwxkumaerca K JHUILY no3aTtopa. Ilatpon 4 no-
3atopa uepe3 MypTy 5 coeuHeH ¢ nmopimHeM. BHyTpu My ThI pacmosiokeH 3amopHbIi
KJIaraH 6, KOTOPBIN MPY>KUHON 7 TprkuMaeTcs K ceniy mypTel. Macino B 103aTop
nojaercs U3 O6aka depe3 KaHaji 8, B KOTOPOM YCTAHOBJIEH IIAPUK 9, UCKIIOYAIOIINN
BBIXOJ1 MacJja u3 go3aropa B 6ak. C momoinbio urisl 10 MaciasHbIi KaHal MOXKHO Tie-
PEKpBIBaTh, OTKJIOYAst 103aTop. [Jis BbIycka BO3yXa B MEPBbIN Nepro] paboThI 10-
3aTopa NPEAyCMOTPEH UrOJbYaThiid Kiamad 11.
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Puc. 5.2 MacnoHanoJIHUTEb KOHCTPYKIUU [ UnpopsiOripoma

Macno (puc. 5.2) noctynaer B 6ak nmo macionpoBoay 14. [ns nmogaep:xanus
HEO0OXOMMOr0 YpOBHS Macia B 0ake Ha HUYKHEM KOHIIE MOJAI0IIeH TPyObl yCTaHOB-
JieH noruiaBok 15. MacnonpoBo U mojaronuii narpyooK ¢ MOTUIaBKOM BMOHTHUPO-
BaHbI HA IIATE 16, YKPETJIEHHOW Ha KOPITyCE MAIIUHBI.

bak kpenutcs k BepxHel noaymydre 17, K KOTopo Kpensarcs 38e3aa 12 u ynop-
HBIE€ KOJIbIIA. 3B€3/1a C JBEHAALAThIO THE3JaMu IIpeIHa3HaYeHa JIJIs preMa OaHOK OT
IIHEKa U [OIaYy UX MOJI 103aTOp Ui HAMoIHEeHUs. Bepxuss nonymydTa npu mnoMoIu
MATA HAKJIOHHBIX 3yO10B 19 3anemnserca ¢ HwkHer nomymydtoii 13. C moMomibio
ATUX MOAYMY(T MPOU3BOAUTCS PETYIMPOBKA MAILMHBI MO BHICOTE OAHOK.

bak mosywaet Bpaimienue ot poropa 7 uepe3 naibiipl 20. PoTop npeacrtaBisieT
co00i TUCK, )KECTKO CBSI3aHHBIN C IJIaBHBIM BajoM. B poTope pacroyioxkeHo JBeHa-
nuaTte WToKoB 21. CBepXy IITOKOB YKpEIUIEHbI HUKHHUE MATPOHBI 22, HA KOTOpPbIE
yCTaHaBIMBaIOTCS OaHkH. Ha HM)KHEM KOHIIE IITOKA YCTAaHOBJIEH POJUK 23, 00KaThI-
BAaIOIIMIACS IO HEMOJIBUKHOMY Komupy 24. B 3aBucuMocTd OT (POpMBI KOpITyCa HUXK-
HUM NaTpoH ¢ OaHKOM NepeMeIaeTcs B BEpTUKAIbLHOM HanpaBiaeHUu. OCH ILITOKOB po-
TOpa PACIIOIOKEHBI COOCHO C JI03aTopaMu Oaka.
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Puc. 5.3 Jlo3aTop MacmoHanoJIHUTENS

Pa3BépTka Komupa BEINIOJIHEHA TaK, YTO IIPU MOBOPOTE POTOPA HA YIrOJI, PaBHBIN
25°, cunTas OT MecTa 3arpy3Kku, 0aHka nepeMeniaeTcs ropu3onTaibHo. [Ipu moBopote
poTtopa Ha 210° GaHka MOJHUMAETCA Ha MaKCUMaJibHYIO BbicOTy. [Ipu moBopoTe po-
Topa Ha 250° 6aHKa HaYMHAET CIyCKAaThCsA U MpH MOBOpoTe Ha 360° maTpoH BO3Bpa-
LIAETCA B UCXOTHOE TMOJIOKEHUE.

Hamnonnennsie MaciioM 0aHKM BBIHOCSITCSI 3B€3/10M M3-TIOJT J103aTOpa U Mepeaa-
FOTCS Ha 3arpy304YHbIN JIOTOK.

Mac/IOHATIOJIHUTEIb KOHCTPYKIIMU AJIIica
Macno3zanuBounas mamuHa Anrmca (puc. 5.4) npeaHa3HaueH NIl MOPIIUMOHHON
3aJIMBKK B KOHCEPBHBIE OaHKH, MPEIBAPUTEIHLHO HATMOJHEHHBIE PHIOON WIIM IPYyTUM
MPOAYKTOM.
Texnuueckue xapaxmepucmuxu

[TpousBoauTENHHOCTH, OAHOK/MUH 1o 30
[TorpemHocTh 103UPOBKU Macia, % 1,5

Bec oxnoit mopruu macna, 40-200
MomtHOCTb 3/11, KBT 0,55

Yuciio 000poTOB 3/4 B MUH 960
["abaputHbie pasmeps! (JIxI1IxB), MM 1200x456x1450
Bec, xr 130.

Marmuna (puc. 5.4) COCTOUT W3 CTaHWHBI |, M3rOTOBJICHHOW M3 yIJIOBOTO K-
ne3a. Baomb BepxHel IUIOCKOCTH €€ YCTaHOBJICH TOPU30HTAIBHBIA JIOTOK 2 MPSAMO-
YTOJIBHOTO CEYCHHUS, IO KOTOPOMY C TTOMOIIBIO TOJKATENS TEPEMEIIa0TCs KOHCEPB-
HbIE OaHKU.
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Puc. 5.4 Macno3anuBoyHas MallilHa KOHCTPYKIMHU AJIrca:
1 - cranuHa; 2 - TOPU3OHTANBHBIN JIOTOK; 3 - pacrpeaenuTeabHas Tpyoka; 4 - pydka
JO3UPYIOLIETO KPaHa; S5 - peryIupyoIIuil BUHT; 6 - ajel; 7 - peryar ymnopa;

7 - py4Ka BKJIIOUCHHS; 9 - chéMHBIN JT0TOK; 10 - 0ak; 11 - anexkTpoaBUTaTEIb;
12 - xnuHOpemMeHHas epeaaya; 13 - MmaciaonpoBox; 14 - mOMIaBKOBBIA
PETyIATOp YpOBHA Macina; 15 - cimyckHo# kpaH; 16 - mo3upyromuii KpaH;

17 - cniupanbHas npyxuHa; 18 - macioMmepHoe ctekno; 19 - kpan; 20 - mTanra pyyek
JIO3UPYIOIINX KPAHOB

Han noTkoM ykperuieHa HenoABUKHAs TpyOa 3, KoTopas mpeaHa3HaueHa JJis
MUTAHUST MAcJIOM JIECATH JO3UPYyIoUIUX kpaHoB 16. PacnipenenurenbHas Tpyda uepes
MpoOKOBEIN KpaH 19 coeauHeHa C MAacIOHAMOJHUTEIbHBIM O0akoM 10, B KOTOPBIHA
Macyo MOCTYIAaeT Mo MacnonpoBoAHoM TpyOe 13. [TocTostHHBIN ypoBEeHb Macia B Oake
MOAAECP/KUBACTCA MOIIABKOBBIM PETYJIATOPOM 14.

K pacnpenenurenbHoit TpyOe TPUKPEIUICHO JECATH JO3UPYIOIIUX KPAHOB C pe-
TYJUPYIOIIUMU BUHTAMH 5 U pydykamu 4 JUisi aBTOMaTUYECKOTO MX MEPEKPHIBAHMUS.
Pyuky miapHUpHO coeauHEHBI cO mTaHro 20, meproJIUYEeCKU COBEpIIAIOIIECH BO3-
BpPaTHO-TIOCTYNATEIbHOE JABMXKEHUE. Paboumii XOj IITaHTH OCYIIECTBISIETCS OT
LITAHTY TOJKATEIS C TIOMOIIBIO yropa 7, JEUCTBYIOILIETO HA MAaJEll, a XOJIOCTON — OT
NENUCTBUS CIIUPAIIbHOM MPYKUHBI 1

C moMoIpl0 pyyKH BKIIIOUEHUS 8 IITaHTa TOJKATENsl TOBOPAUYUBAETCA B OIO-
pax, obecrieunBasi COSIMHCHNUE WU Pa3beAMHEHUE phlYyara yropa ¢ majbleM IITaHTH.
DTO J1aeT BO3MOXKHOCTh OJTHOBPEMEHHO BKJIIOYATh B pabOTy BCE JAO3UPYIOIIUE KPAHBI
WIH BBIKJIFOYATh UX B 3aBUCMMOCTH OT HaJM4Msi 0aHOK Ha JIOTKE MAIIUHBbI.

KoHcepBHbIe OaHKM TOJAI0TCS HAa TOPU30HTAIBHBINA TIOTOK MAITMHBI C TOMOIIBIO
HaKJIOHHOTO CBHEMHOIO JIOTKAa 9 WM C MOMOIIBIO JOMOJHUTEIBHOrO JICHTOYHOI'O
TpaHCIopTeEpA.

62



Coyconanosnuresnp mapku UHT
Maiuna (puc. 5.5) npeaHasHadeHa Jijisl 3aJJMBKH TOMAaTHOTO COyca B KOHCEPB-
Hble 6anku Ne 3, 8, 12, 13, npenBapuTeIbHO HATIOJIHEHHBIC PHIOOH.

Texnuueckas xapakmepucmuxka

[TpousBoaUTENHLHOCTH, OAHOK/MUH 67-93;

Macca 1035l 3aJIMBKH, T 57-200;
MorrHOCTb /1, KBT 1,0

Yucno 060poTOB 3/11 B MUH 1410
["abapurtabie pa3mepsl ([IxI1IxB), mm Bec, kr 990x870x1670
Bec, xr 725

[ ' p i 5
| > 2 5 { |
L. W% 2 oo ,‘ff) SHS |

Puc. 5.5 Coyconanonnurens mapku UHT

Maiuna (puc. 5.5) COCTOUT U3 CIAEAYIOUIUX Y3JIOB: CTAHUHBI, KapyCelu, pasiiv-
BOYHOI'0 YCTPOMCTBA, HEMOJABHKHOTO CTOJIa U PUBO/IA.

Cranuna 1 BbInoaHEHa U3 yyryHa. BHyTpu Hee CMOHTHpPOBaH MPUBOJ, COCTOSI-
IIUI U3 3JIEKTPOJBUTATENS 2, KIMHOPEMEHHOU Nepeaadyu 3 U 4epBSIYHOTO PEyKTOpa
4. Kapycenb 6 mpeacTaBisieT co00M KPYTIbIi CTOJ, B KOTOPBIM BMOHTHPOBAHO BOCEMb
MaTPOHOB 7 B BUJI€ KPYTJbIX TUCKOB. OHA YCTAaHOBJIEHA HA BEPTUKAJIBHOM Bally 8, MO-
JIy4aroleM BpalleHUe OT YEPBAYHOI0 KoJjieca peAykTopa. B HUXKHEN yacTu ee yKper-
JIeH Komup 9, nMpeACTaBISIONUNA cO00M HEMOABMKHBINA TUCKOBBIM KYJIauOK, KOTOPBIHA
obOecreunBaeT BO3BPATHO-TIOCTYIMATEILHOE JBMKEHHE MATpOHOB. Kaxaplii maTpoH
cHaOxeH HampasJisBliei 10, hukcupyroiel nojsoxkeHrne 6aHOK Ha MATPOHAX, HAXO015-
nmxcd Ha mrokax 11. Ha HukHeM KOHIIE IITOKOB UMEETCS 110 Ba posivka 16, 1BUXKY-
HIMXCS IO IEPUMETPY KOTUpA.

PazmuBounoe ycTpoiicTBO 12 mpeactaBisieT co0OM IMUIMHIAPUYECKUN Oak,
’KECTKO CBSA3aHHBIN C KapyCesblo M BPAIIAIONIMIACS C HEl B mpouecce paboTel. BHyTpn
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0aka CMOHTHPOBAH MOIUIABOK 13, aBTOMATUYECKH MOJJIEPKUBAIOUIUN MOCTOSHHBIN
YPOBEHb KUIAKOCTH B Oake. 3ajiMBKa MojjaeTcs B 0ak 1o TpyoonpoBoy uepe3 kpaH 14.

Tpy6omnpoBoja coelMHEeH ¢ maTpyOKoM uepe3 caibHUK. Pa3nuBouHOE yCTpOW-
CTBO CHA0XEHO BOCEMBIO J103aTOpaMH 15, KOTOphIE CUMMETPUYHO PACIIOJIOKEHBI T10
OKPYXHOCTH JTHHILIA COOCHO C MATPOHAMU KapyCellu.

XOJ] JABOPATOPHOM PABOThI

1. PaGoTa BBINOJHSAETCS WHIUBUAYAIBHO WIM TPYIIOW CTyneHTOB (3-4 deno-
BeKa). B cooTBeTCTBUU C 3aaHUEM MpenojaBaTess BHaYale U3y4yaeT METOINYECKHE
yKa3aHus, Kiaccu(UKalNio, HOPMATUBHYIO JOKYMEHTAIMIO J03aTopa Macia, MpuH-
un paboThl, 0COOEHHOCTH pacyeTa, mpaBuia 0e30MacHON HKCILTyaTal|H.

2. Ilocne u3ydeHust TOKYMEHTOB, OCMOTPETh J103aTOP Maciia, 03HAKOMUTHCS C
YCTPOMCTBOM U pabOTOM, a TAKIKE U3YyUYUTh KOHCTPYKIIHIO.

3. OdopMuUTh OTUET, CAENATh BBIBOJIBI O MPOIETIaHHON padoTe.

KOHTPOJIbHBIE BOITPOCHI

1. Kakue criocoObl JO3UPOBAHUSI MCIOJIB3YIOTCS MPU KOHCTPYUPOBAHUU CO-
BPEMEHHBIX HAMOJHUTEIbHBIX MAIUH?

2. Ilo xakum mpu3HAKaM KIaCCUMUIMPYIOTCS HAMOIHUTEIbHBIC MAIIUHBI TSI
PO3JIMBA KUJIKUX MUIIEBBIX MPOTYKTOB?

3. Kakue mMeTo/1pl HamoJIHEHUSI 0aHOK 3aJIMBKOM SBJISIOTCS HanOoJiee MepCreK-
TuBHBIMU? Kakol u3 HUX oOecreurnBaeT HauOoJIbIIYI0 TOYUHOCTh MaccC 1037

4. Kakoro Tura HaroJHUTEIbHBIC MAIIMHBl HAWIYYIIUM 00pa3oM OTBEYAIOT
TEXHOJIOTUYECKUM MpoIrieccam?

5. Kakue HOBBIC HAMOJHUTENIbHBIC MAIIIMHBI CO3AI0TCS B PHIOHON U MUIIIEBOM
npoMmbIlIeHHOCTU? YeM 00yCIIOBICHO UX MPEUMYIIECTBO MEPe]l paHee CO3JaHHbIMU?

6. HazoBute HepocTaTku, cCHIXKaOMME Y)PEKTUBHOCTD TO3UPOBAHMUS.

7. llpuBenute METOOUKY pacyeTa JIO3UPOBAHUSI MPU HEYCTAHOBUBIIEMCS U
YCTAHOBHUBILIEMCSI PEKUMaX UCTCUEHUSI.

8. Kak j1s pa3HbIX METO/IOB I03UPOBAHUS ONPEALIISAETCS HAMOP KUIKOCTH?

9. Ot kakux mapaMeTpoB 3aBUCUT BpEeMS UCTEUEHUS 3aJTUBKHU?

10. Kakue mapamMeTpbl pacCUMTHIBAIOTCS JJII HATIOJHUTEIBHBIX MAIIMH POTOP-
HOTO THMa?

11. Kakoif MeToJ1 JO3UPOBAHUS PEaM30BaH B MallIMHAX KOHCTPYKIMHU [ Urpo-
peionpoma? Anmnca? coyconanonuutens MHT?

12. [IpuBeauTe CpaBHUTENBHBIN aHATU3 TPEX MEPEUUCICHHBIX MAIIUH C TOYKU
3peHUS TEXHUYECKON XapaKTEPUCTUKH; TOYHOCTH JTIO3UPOBAHUS MACC J103; yI0OCTBa
AKCIUTyaTaluu.
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13. OnummuTe paboTy ao3aTopa MalIMHBI KOHCTPYKIUU ['unpopeionpoma, co-
ycoHnanonuutens MHT.

14. Kak TeXHUYECKH OCYIIECTBIISICTCS MPUXKUM OaHKH K J03aTOPy MAalIUHBI
KOHCTpyKuuu ['unpopsidnpoma?

15. Ot 4ero 3aBUCUT CKOPOCTh MOJA4YHM OAHOK IIHEKOM Ha MAalllMHE KOHCTPYK-
1y ['unpopeibnpoma?

16. Kak TexHHYEeCKH OCYIIECTBIISETCS PO3JIUB coyca B OaHKHM Ha MalllMHE KOH-
CTpyKuuu Anrca?

17. Kakum 00pa3oM MOKHO pEryJMpoBaTh Maccy J03bl HA COYCOHAMOJIHUTENE
tuna UHT?

18. MoHO 111 B pacCMaTpUBaeMbIX KOHCTPYKIUSAX TPEX HAIIOJHUTEIbHBIX Ma-
IIMH IPUMEHUTD APYTUe MpOrpeccuBHble MaTepuaisl? B kakux y3nax?
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JIABOPATOPHAS PABOTA Ne 6
HABUBOYHBIE MAHINHbI

Heap padoThl: Moy4eHNE MPAKTHUYECKUX YMEHUN U HABBIKOB KOHCTPYKIIMH U MTPHUH-
una paboTel YHUBEpCcalbHOM HaOMBouHOM MamuHsl MHA- 115.

3agaya: M3yyuTh KOHCTPYKIIMIO U IPUHIUI pabOThl yHUBEPCAIIbHON HAOMBOYHOM Ma-
mHsl UTHA-115. OdopMuth HHIMBHUYATbHBIA OTYET.

[Tpumepom HAOMBOYHOW MAIIMHBI ¢ 0OBEMHBIM JO3UPOBAHUEM, IIIUPOKO TIPHME-
HSIEMOU B PIOHOHN MPOMBIIIJICHHOCTH, SIBJIICTCS YHUBEPCATbHAS HAOMBOYHAS MAIlIMHA
MHA-115 (puc. 6.1), Ha 6a3e koTopoii co3aan psa Moaudukaiuii. OObEMHBIH METO/T
JI03UPOBAHMS 110 CPABHEHUIO C APYTUMU OTINYAECTCS OTHOCUTEIHHOM MPOCTOTOM KOH-
CTPYKIIMH U DKCILTyaTalllH, BEICOKOW MTPOU3BOAUTEIIEHOCTHIO, BOZMOXHOCTHIO JIETKO
PETYIUPOBATh MACCy JI03bI, HO B TO € BPEeMsI TOYHOCTH JO3UPOBAHUS MPOTYKTa HE-
BbICOKasi. J{J1s1 ee MOBBIICHUS MPUMEHSIOT KOHTPOJIbHO-B3BEIIMBAIOIINE YCTPONUCTBA
C aBTOMATHUYECKOM KOpPEKIHNEH 00beMa MEPHBIX €eMKOCTEH.
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Puc. 6.1 Crpykrypnas cxema Mammubl MTHA-115

Mamuna HabuBoyHas MHA-115 npennasHadena s (pacoBKU CBEXeH, oxJia-
KIEHHOM, 1ePpOCTUPOBAHHON PHIOBI KPYITHBIX BHIOB, pa3eiaHHON Ha TYIIKY, IPO-
JIOJIBHBIE TIOJIOCHI, (DMJIE U TYIITY TYHIIA, @ TAKXKE HEpa3IeIaHHOMN PhIOBI MEKUX BUIOB
U KajabMapa pazzaenanHoro B 6anku Ne 3, 5, 6, 8, 38 mo 'OCT 5981-82 u uunuHpu-
yeckue MHBeHTapHbIe Ghopmbl (quamerpoM 100, BEICOTOM 65 MM) IpH IPOU3BOJICTBE
HATypalibHBIX, PHIOOPACTUTEIHHBIX KOHCEPBOB, KOHCEPBOB W3 OJIAHITUPOBAHHOU
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pBIOBI B Maciie ¥ B TOMaTe, KOHCEPBOB U3 PHIOBI B MAciie U B TOMATe C IPUMEHEHUEM
CHeIMaIbHBIX UHBEHTAPHBIX (HOPM 11Jis 005KapKH PHIOKI.

ChIpbEM CIYKUT OXJTKIEHHAS WK 1Ie(PpOCTUPOBAHHAS pa3/ieiaHHAas Ha TYIIKU
pbiOa: cenpap, CKyMOpHs, CapJAHHEIIa, CTABpU/Ia, TYHEll, KHIIbKa, cajlaka, HOTOTCHHS,
pbI0a JTOCOCEBBIX U TPECKOBBIX BUJIOB, & TAKXKE KAJIbMAp pa3eiIaHHbIN.

MaimHa MOXeT YKJIaJbIBaTh KYCOUKHU PHIObI B OAHKK OJIHOTO MJIM HECKOJIBKHUX
BUJIOB PHIO OJTHOBPEMEHHO, HAPUMED, MPHU MPOU3BOACTBE yXU "ATIaHTHUKA".

ManmHa npuMeHsieTcs B IMHUAX TPOU3BOACTBA KOHCEPBOB U TPECEPBOB HA PhI-
0000pabaThIBAIONMINX CyJaX HEOTPAaHWYECHHOTO paliOHa TUTABAHUS WJIM HAa OEPETOBBIX
ppI0000padaTHIBAIOLINX MPEATPUATHSIX.

JIByxmoTouHasi yHuBepcaibHas HabuBouHast mamuna H2-MHA-116 umeer emie
00JIbI1IME BO3MOXKHOCTH: NPeAHa3HauYeHa AJis (hacoBaHUs CBEXEW, COJICHOU, pa3MOpo-
YKEHHOMW, KOMMYEHOU U APYroi MPOAYKIIUH, & TAKKE HEPHIOHBIX MUIIIEBBIX UHIPEIUCH-
TOB B 0OaHku 110 0,4 kr. OHa KOHCTPYKTUBHO HECKOJIBKO OTJIMYaeTcst oT Mamnabl MHA -
115 u umeet 1Ba ppIOOBO/A C BUOPALIMOHHBIM YINIOTHEHUEM J03UPYEMOI0 IPOAYKTA.

Texnuueckas xapaxkmepucmuxa mawunvt MHA-115
1. Teopernueckas NpOU3BOJUTEILHOCTh MAIIMHBI HE MeHee 63 OaHKW/MHUH

2. TexHudeckas MPOU3BOIUTEIHPHOCTh MAIIMHBI HE MCHEE 59 6a”HOK/MUH
3. Tapa:
a) JKeCTSHbIC OaHKU Ne 3,5,6, 8,38
0) UHBEHTapHbIE (HOPMBIL:
- HAPYXKHBIN AUaMETP 100 Mmm
- BBICOTA 65 MM
4. Macca nopruu, yKiaablBaeMoi B 0aHKY ot 100 10 350 r
S BeicoTa KyCOYKOB oT 25 o 60 MM
6. [TapaMeTpbl 3TEKTPUUECKOMN CETH
1) pon Toka NepeMEHHBIH
2) yactora 50Ty
3) gucno ¢as 3
4) HanpsiKEHUE 220 B
7. HomuHanbHast MOIIHOCTE ABUTaTeIel 2,75 xBT
8. KommuecTBo aBurareinei 3
9. Yactora BparieHus: Hoxa
- 00/c 13,5
- 00/MuH 812
10. YacToTa Bubparuu ppib0BO/Ia MPH MJIAaBHOM
peryJIMpoBaHUU 3,3...10I'u
11. HomuHansHBIN 00BEMHBIN pacXxo/l BOABI HE OoJiee 0,00008 m3/c
12. 'aGaputHbie pa3Mepsl He Ooiee
- JUINHA 1455 mm
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- [IUpPUHA 1660 Mmm

- BBICOTA 1610 mm
13. Macca mamunsl 6e3 komriekra 3UIT u
- mKada yrnpaBiaeHUs 1500 kr
- mKada ynpaBiaeHUs 45 kr
14. Crioco06 3arpy3Kku pblObI B ppIOOBOJ PYYHOM
15. KonudecTBO 00CTYKMBAIOIIETO ITepcoHaa
- Ha 3arpyske 1-2 yen.
- Ha WHCIICKITMHU ¥ MCTIPABIICHUN HECTAaHIAPTHON
Macchl 0aHOK 1 Ha 2 MaluHbI

YcrpoiicTBO M NPUHIUAN PA00THI MAIIMHBI

Pr10a, pa3genanHast Ha TYHIKY WM MPOJOJIbHBIE MOJOCHI, WX Quiie U T.1., 3a-
rpyaetcsi B TpyObl ppi0oBojia (puc. 6.2). [log neiicTBueM CUJ TSHKECTH U HAIlpaBJIeH-
HOW BUOpaIuu NpoayKT (pOopMHUpYyeTCs B YIUIOTHEHHBIN JKI'YT, KOTOPBIN B IOTIEPEYHOM
CEUYEHUU COOTBETCTBYET (hopMe M BHYTpeHHMM pa3zMmepam Oanku. [lox peiboBon ¢
ONpeeIEHHBIM LIUKJIOM MTOABOAATCS CTAKAHBI CTOJA C IOPIIHAMM.

[lox neiicTBUEM KONUpa MOPIIEHB O] ppIOOBOJIOM OIYCKAETCs BHU3, OCBOOOXK-
nasi B CTakaHe 00bEM, KOTOPBIM 3aMOIHAETCS OMYCKAIOIUMCS KTYTOM PbIObL. DTOT
00BEM COOTBETCTBYET 3aJlaHHOM IMOPIIMH, Ha KOTOPYIO HacTpoeHa mammHa. [Toprus
PBIOBI OTIIENISIETCSI OT KI'yTa JUCKOBBIM HOKOM. [Ipu moBopoTe cTosia HaJl OTpe3aHHON
MOpILIMEN yCTaHABIMBAETCS OaHKa B MOJIOKEHUH “BBepX IHOM . IIpu cieqyromem mo-
BOPOTE CTOJMA M MOABEME MOPUIHS MO KOMHUPY B OAHKY BBIIABIMBAETCS OTpe3aHHas
nopuus. B nanpHelmeM ¢ TOMOIIBIO CIENUATBHOTO YCTPOMCTBA OaHKa MepeBOpaydn-
BaeTCA B IOJIOKEHNE “BHU3 JTHOM™ W BBIBOJAMTCS U3 MALIUHBI.

KoHTponb HalMymus W NpaBUIBHOIO MOJOXKEHUS MYCThIX OAHOK OCYILECTBIIS-
€TCsl JaTYUKOM 1103. 7 (puc. 6.3), KOTOPBI MpeaCTaBIseT COOOM BBIKIIIOUATENb KOHEY-
Hbli OeckoHTakTHBIM Tuna KBII-16, paGoTatouuii B KOMIJIEKTe ¢ OJIOKOM MUTaHUS
tuna bII-12, pasmeménnpim B mkady ymnpaBiieHUs] MAITMHOM.

[TynsT ynpaBnenus no3. 8 (puc. 6.3), ycTAaHOBJICHHBIN HA MAaIlIUHE, PEIHA3HA-
YEeH IS €€ aBapUHUHOTO OCTAaHOBA.

Brikrouatenu myteBbie 1mo3. 9 (puc. 6.3) yCTaHOBJICHBI HA MAIIMHE W CIIY>KaT
JUTSI KOHTPOJISI 3aKPBITOrO MOJI0KEHUS MJIOIIA0K U ABEPEIL.

[TyneT ynpasaenus no3. 10 (puc. 6.3) npeaHazHaueH i pa3MEIIeHUs CUTHAb-
HOM apMaTyphl, BBIKJIFOUATEIEH YIIPABICHHUS MEXaHU3MAMH M YCTaHOBJIEH HA KOXKYX€
no3. 13.
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Puc. 6.2 Tpy6a pri6oBoia HabuBouHOM MamuHel MHA-115
MexaHu3M MOPITUMOHUPOBAHUS U YKIIAJIKA MPeAHA3HAYEH TS YKIIAIKH OTpee-

JIEHHOM Imopunuu pI)I6I>I B 6aHKy " YJAJICHHUC e€ n3 MamuHbl. OH COCTOMT M3 COCTaBHBIX
qaCTeﬁ, MOHTHUPYCMBIX Ha INIMTC U CTAHUHC.

69



TF

= e

R

| *7/+ s
e b lo s fe A

Puc. 6.3 Mammua MHA-115 (o0mwmit Bu)

Ha mumure (puc. 6.4) MOHTUPYIOTCS:
1. ITpuBoxa, cocrosiuit u3 neuratens 4, MydTol 15, penykropa 16, 38é310uku 17.

2. MexaHU3M MEepUOANIECKOro mopopora 18.
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3. Croiika 19, Ha KOTOpPYIO yCTaHABIMBAETCS JBUTATENb 5 TPUBOJIA HOXKA.
4. JIBe croiiku 20, Ha KOTOPBIC YCTAaHABIMBAIOTCS IJIOIMIAAKU 14 ¢ Tpamamu.

Puc. 6.4 Mammna MHA-115 (Buz cBepxy)

Ha cranune (puc. 6.5) MOHTUPYIOTCS:

1. Mexanusm HOXka 21.

2. MexaHu3Mm peryJImpoBKU Macchl 22.

3. Mexanu3Mm craakuBaHusi 6aHOK 23.

4. OrpaxaeHue KaHToBatess 24.

5. OmnopHble CTOMKH 25, Ha KOTOPbIE yCTAaHABIMBAETCS TIUTa 26.

Ha nnure 26 MoHTHpYIOTCS:

1. HatsxHoe ycTporicTBo 28.

2. Brynka 29 s HanpaBiieHHs KIyTa pelObl B CTaKaH CTOJIA.

3. Kanrosarens 30.

4. Hanpasmstomas 31, koTopas CIyXuT JJIs NpuxkaTUs OaHOK K 3axBaTam
LETIH.

PaccMmoTpum HeKOTOpBIE YacTH MaIIMHBI 00Jiee ToIPOOHO Ha YepTexax 001Iero
Buga mamuasl MHA 115 (cMm. puc. 6.3-6.5).

Ha BepTukanbhbiil Ban 32 MexaHU3Ma NEPUOAUYECKOTO MOBOPOTA 18 MOHTHUPY-
€TCs CTakaH 33, onuparouuicsa Ha ynopHbiil noammnauk 34. K crakany 33 kpenurcs
xonup 25. Ha BepxHIOO 4acTh Bajla 32 ycTaHaBJIMBAETCA cTynuua 36, HA KOTOPYIO
MoHTHpYeTcs cTod 37, 3Bé3mouka 38 ¢ uenbio 39, oOkarbiBaromieiicss mo aucky 40
HaTSKHOTO ycTpoicTBa 28. HarsbkeHne nenu ocyiectBisiercst BUHTOM 41. Ha koHue
BaJIa YCTAHABJIMBAETCS KOHMYECKasd mectepHs 42 npuBoja kantoBarens 30. Cton 37
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COCTOMT W3 KPYIJOW KPBIIIKK C YETHIPbMs HEMOJIBMKHBIMHM JO3UPYIOLIMMH CTaKa-
Hamu. Kaniplil cTakaH MOHTHPYETCS ¢ MOPUIHEM, OCBIO, POJIUKOM, NPYKUHOM U pac-
NOPHBIMU BTyJKamMHu. CTOJI BpaIaeTcsl MPOTUB YaCOBOM CTPEJIKU C BBICTOSIMU II0CIIE
noBopota Ha 90 rpamycoB. Ponuku npu BpallieHUH CTOJIa OOKATHIBAIOTCS MO KOMUPY
35, onyckas wian noaHuMasi nopuHU. CHUI0BO€ 3aMbIKaHHUE POJIMKOB C KOMUPOM 35
OCYILECTBIISETCS TIPY>KUHAMHU.

f — -+ = B i }
Puc. 6.5 Mammna MHA-115 (Bua cOoky)

MexaHu3M MepUOANYECKOro MOBOPOTa CIYXHUT JUIsl IpeoOpa3oBaHus Bpalla-
TEJILHOI'O JBUKEHUS C IIOCTOSSHHOU YTIIOBOM CKOPOCTBIO OT PEAYKTOpPA BO BpallaTeb-
HOE JIBUKEHUE C BBICTOSIMU. B KOpIyce 3TOro MexaHu3Ma Ha IByX KOHUYECKUX MOJ-
IIMITHUKAX YCTAHOBJIEH TOPU30HTAJIbHBIN paclpeleIuTeNbHbIA BaJl ¢ TI1000UIHBIM
4yepBAKOM. Ha 0HOM KOHIIE 3TOro Baja yCTaHOBJIEH KyJa4eK, OT KOTOPOTO MOIy4YaeT
IBUKEHHE MEXaHU3M CTaJKWBaHUs 23 OaHOK U 3BE3[I0UKA, COCAMHEHHAS LIETIBIO CO
3BE310uKOM 17 penykropa 16. C apyroro koHIa Baja 4epes3 napy KOHUYECKUX IIeCTe-
PEH BpallleHUE NTepeNacTCs BEPTUKAIBHOMY Bally, Ha HApyKHBIN KOHEI| KOTOPOTo Kpe-
IIATCS 3BE30YKA U IKCLIEHTPUKOBOE YCTPONCTBO, COEAUHEHHOE IAPHUPOM C BTYJIKOU
33 u npuBOAsALIEE B KAUaTEJIbHOE JIBHKEHHE Konupa 35. B KpbIlIKy KopItyca yCTaHaB-
JMBAIOTCA JBa (IAHIIEBBIX SKCIIEHTPUKOBBIX CTaKaHa, B KOTOpbIE HA MOJIIMITHUKAX
MOHTHPYIOTCS ABa Bana. Ha BepTHKaNbHBIN Bal HACAXKEHO KOJIECO C 8 POJIMKAMHU, KO-
TOpbIE TIO JIBa MOOYEPETHO BXOAAT B 3allCIUICHUE C TJI0OOMIHBIM uepBikoM. K maH-
HOMY KOJIECY KPEIUTCS BeAyIlas HWJINHIPUYECKAs IECTEPHsI, KOTOpas BXOAMT B 3a-
LIETUICHHE C BEJOMOW IIUIMHIAPUYECKOM 1iecTepHei Bana 32. Ilens nmpuBoja kopiyca
HOKa CHa0XeHa HATSHKHBIM POJIMKOM, KOTOPBIN YCTAaHOBJIEH HA KPBILIKE MEXaHU3Ma
NEPUOANYECKOTO MOBOPOTAa. BOKOBOW 3a30p 3yOuaTOro 3aLEIIEHUs] PEryIupyeTcs
BpAIlEHUEM SKCLIEHTPUKOBOI'O CTAKaHa.
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MexaHu3M HOXa CITYXKUT JJI1 OTPE3aHUs MOPIUH PbIObI, HAXOIALIEHCS B 103U-
pyromeM crakaHe ctoyia 37. MexaHu3M HOKa COCTOUT U3 HEMOABWKHOIO CTaKaHa,
BHYTPH KOTOPOTO Ha MOJIIUITHUKAX CKOJIbKEHUSI YCTAHOBJICH MOJABUKHBIN cTakaH. Ha
HIDKHIOIO YacTh IMOJBHUKHOIO CTaKaHa KPENUTCS 3BE370YKA, HA BEPXHIOIO — KOPIYC
MEXaHU3Ma HOAa C KPBIIIKOM. JTa 3BE30YKa COETMHEHA CO 3BE3JOYKON MEXaHU3Ma
NEPUOANYECKOI0 OBOPOTA U MPUBOJUT BO BpALIEHHUE KOPIYC MEXaHW3Ma HOxka. B
NOJABMYKHOM CTaKaHE Ha MOAIIMITHUKAX YCTAHOBIICH BaJl, HA KOTOPBII KPEMUTCS BELY-
as MWIMHAPUYECKasl IECTEPHS U IIKUB, COCMHEHHBIA KIMHOBBIM PEMHEM C JIBUTa-
TeseM S. Takxke B KOpIyce Ha MOAIINUITHUKAX MOHTHPYETCS BaJl C BEAOMOU HIECTEPHEN.
Ha topen Bana kpenurcs HOXK. Takum 00pa3oM, HOX MOJIy4aeT CaMOCTOSTETLHOE Bpa-
[IEHUE BOKPYT Bajia OT ABUTATENS S5 M 3KCUEHTPUYHOE — OT BPAILIEHUS KOpITyCa.

MexaHn3M peryJmpoBKH MacChl COCTOUT U3 JIBYX 4YacTEH, COEAUHEHHBIX Yep-
BsIYHOM napoul. OJ1Ha 4aCTh COCTOUT U3 MOJIBUKHOTO KOMIUPA, KOJIECA, KOJIEI U BTYJIKH;
Apyrasi — U3 4YepBsKa, yCTAHOBJIEHHOI'O Ha OMOpax, TATH, KPOHIITEHHA U MaXOBUKa C
JIUMOOM.

MexaHu3M CTaJIKUBaHUSI OAHOK COCTOUT M3 HEMOJBUXKHOTO CTaKaHa, 3aKper-
JEHHOTO HAa CTAHWHE, B KOTOPOM Ha MOJUIUITHUKAX CKOJIBXEHUSI YCTAHOBJIEH BaJ C BO-
nuinoM. B Bonuie Ha ocu 3akperui€H ponMkK. B BepXHEN JyacTu Bajla KPENUTCS phryar
IUTst To1aun 0aHOK B KaHTOBaTelb 30 U phryar yaaieHust 0aHOK U3 KaHTtoBaressi. Ponuk
BXOJIUT B Ta3 KyJiayka U COOOIIAET pblyaraM KadyaTelbHOE JIBIKCHHE.

Iens nonaun 6anok 39 npencrapiseT coOOM BTYI0YHO-POJIUKOBYIO 1I€Mb C 3a-
XBaTaMHU.

KanToBarenb cocTOUT U3 KopIlyca, BHyTPU KOTOPOTO Ha MOJAIIMITHUKAX CKOJIb-
YKEHHUsI yCTAaHOBJICH TOPU3OHTANIbHBIN Bajl. Ha ouH KOHEN Bana HacaKkeHa KOHUYECKast
HIeCTepHs, Ha Apyrou — 0apaban ¢ suerikamu st 6aHok. KanToBaTenb moixyyaet Bpa-
HIEHUE OT BEPTUKAJIBHOIO Bajia 32 yepe3 napy KOHMYeCcKux mectepéH. KantoBaresns
CIY>KUT JIJIsl TIEpEBOpPAYMBAaHUSI OAHKU U3 TOJIOKEHUS “BBEPX JAHOM™ B TOJIOKEHUE
“BHK3 nHOM”. CHapyxu OapabaHa yCTAaHOBJIEHO OTPa)/JICHHE C JJOTKOM JJisi BBIXOJa
0aHOK M3 MaIlTUHBI.

MexaHu3M TOPIIMOHUPOBAHUS U YKJIAIKU padOTaeT CIeAYIONUM 00pa3oM: Bpa-
meHue ot asuratens 4 yepe3 mydty 15 nepenaéres peaykropy 16, Ha BEIXOAHOW Ball
KOTOPOT'0 Haca)eHa 3BE€37104Ka 17 ¥ IENMbIO COEAMHEHA CO 3BE3J0UKON MEXaHU3Ma Ie-
PHUOIAYECKOTO TTOBOPOTa 18. DTOT MEXaHM3M TECHO CBSI3aH C MEXAHU3MOM IE€PUO]IH-
YECKOTO MOBOPOTA, KOTOPHIA pPacCMOTpPEH paHee. Tak, rI0o0OHWIHBINA YEpBSK MeXa-
HU3Ma [EPUOJIUYECKOr0 TOBOPOTA, BXO/AS B 3aLIEINIEHHE TOOYEPETHO C ABYMS POJIH-
KaMH KoJieca TOro jkK€ MEXaHHu3Ma, peoOpa30BbIBAET BpaIlaTEIbHOE IBHXKEHHUE C TO-
CTOSIHHOM YIJIOBOM CKOPOCTBIO BO BPAILIATENIBHOE JABMKEHUE C BBICTOSIMM IO OIPEE-
JEHHOMY 3aKOHY U Uepe3 BEpTUKAJIbHBIN BaJl 32 nepenaér BpalleHue crony 37 ¢ nopui-
HAMHU, 3BE€37104Ke 38 ¢ nenwto 39 u kantosatemnto 30. Bmecte ¢ moBoporoMm crona 37 B
TOM K€ HaIlpaBJI€HUH NoBopaurBaeTcs konup 35. C HayaaoM BbICTOS CTOJIA 37 KOIUP
35 Bo3BpaliaeTcst 00paTHO U B 3TO BPEMSI POJIMK C TOPUTHEM B OJHOM U3 JO3UPYIOIIHUX
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CTaKaHOB CToJ1a 37 OIMyCKaeTcs C BEpXHEW MOBEPXHOCTH KONKpa 35 Ha HUKHIOK, OCBO-
00KJasi MECTO B CTaKaHe, HAXOJSAIEMCS MO PbIOOBOJIOM, JUIsl 3allOJIHEHUST PHIOOA.
[Tocne 3amonHeHus cTakaHa pbIOOW HOXK OTpe3aeT mopuuio. i moaydyeHus YucToro
cpe3a peIObI HAa HOX MOCTOSTHHO moaaétcst Boga. Cton 37 menmaet moBopoT Ha 90 rpa-
IyCOB, M HOX BBIXOAHT H3-TI0J pbIOOBOAa. B 3TO BpeMmsi GaHKa, mojaHHas 1Mo Teuke 3
Ha cToJI 37 B MOJOKEHUE “BBEPX JHOM  TOMNAJAET B 3axBaT 1enu 39 u CHHXPOHHO CO
ctosioM 37 nmoBopaunBaeTcsi Ha 90 TpagycoB, 3aKpbiBasi coO0M cTakaH ¢ peiOoi. [1py-
’KUHA HaNpaBJAronien 31 nprkuMaeT 1 OpUEHTUPYET OAHKY 110 LIEHTPY 3axBaTa LIETH,
CJIEIOBATENBHO, U IO LEHTPY cTakaHa ctona 37. Ilpu cnexyromem BEICTOE U IIOBOPOTE
CTOJIA POJIMK C MOPIIHEM MO/ IEUCTBUEM KONUpa 35 MOJHUMAETCS BBEPX U BBITAJIKH-
BaeT MOPIUIO phIObI B 0aHKY. [1o oOkoOHUaHKM TOBOpOTa OaHKa BBHICTABIISIETCS HAIPOTUB
saueliku Oapabana kaHToBaTessl. C Ha4aaIoOM HOBOTO BBICTOS cToja 37 pblyaru Mexa-
HU3Ma CTAJIKWBAaHUS OAaHOK CTAJIKMBAaTeNs 23 COBEPIIAIOT KAayaTEIbHOE JIBHXKEHHE.
Hwxuuii peryar crajikuBaer 0aHKy B Oapa0aH B MOJIOKEHUU “‘BBEpX AHOM . B 310
BpeMsl JMaMETPaJIbHO MPOTHBOIIOJIOXKHBINA MOPIIEHb IOJ PbIOOBOIOM OITyCKaeTCs
BHU3, ¥ CTAKaH 3aroyHgeTcs poiooi. [IoBopoT OaHKM B NOJI0KEHUE “BHU3 THOM ™ MPO-
n30ia€T Toraa, korga 6apadban noBepHETca Ha 180 rpamycoB, mociie 4ero BEpXHUM
phluar BBITOJKHET OaHKY B JOTOK. Eciu HY’KHO M3MEHHTHh Maccy pbIObl, IOBEPHUTE
KOIHUP MEXaHW3Ma MOPLUHUOHUPOBAHUS U YKIAAku. [Ipu 3TOM MeHseTca X0l MOPIIHS
1o/l pbIOOBOJIOM, a 3HAYUT, U 00BEM, 3aMONHIEMBbI pbiOoi. bosee ToHKast perynu-
POBKa Macchl HOPILUH OCYIECTBISIETCSI U3MEHEHHEM YacTOThl BUOpaluy ppIO0BOA.

Mexanu3M BUOpaluy npegHa3HaueH i1 00pa3oBaHus B phIOOBO/E YIIJIOTHEH-
HOTO KT'yTa U3 PbIObl. DTOT MEXaHU3M COCTOMT U3 COCTABHBIX YACTEM:

1. Pama, 3akpsiTasg nBepuaMu, BHyTPU KOTOPOW HA TUIMTE MOHTUPYETCS MpH-
BOJI, COCTOSIIIIMI U3 IBUTaTENs, BapuaTopa, BUOpaTopa ¢ BOJUIOM U KIMHOPEMEHHOMN

nepegavu.
2. [TlapammemorpaMMHOE YCTPOMCTBO C paMKOM.
3. Priboso.

4. 3arpy304HBbIil CTO.

5. 3arpy304HbIii JJOTOK.

Ha BepxHel dactu pampl KpEenmuTcs JIOTOK, B KOTOPBIM HABAJIOM IOCTYIIAET
pbiOa, M 3arpy304HbId CTOJ C KOHYCHbIMH siuelikamu. KoHyCHBbIE siueliKu BXOJST B
TpyOBI priOOBOAA. KoMuecTBO siueek COOTBETCTBYET KOJIMYECTBY TPyO B PHIOOBOJE.
Pri6a 3arpykaercst B TpyObl uepe3 sUeHKH HEMOABUKHOTO 3arpy304HOro croyia. B
JIOTKE YCTAHOBJIEH pa30pbI3ruBaTesib BOAbI IS JOMOJHUTEIbHON MPOMBIBKU PHIOBI U
JTy4duiero e€ CKoJIbKeHus o Tpyoam poiooBona. K 10TKy kpenurcs Teuka 3 ¢ Kopoo-
KOM JJIs TI0JIayu MyCThIX OaHOK B MamuHy. B kopoOke ycraHaBnuBaeTcs natuuk Bl
(cm. puc. 6.3). Boauio dyepe3 pe3nHOBYIO BTYJKY COCIMHEHO C paMKOM, KOTopas 4e-
TBIPbMsI OCSIMU KPEMUTCS K IBYM OCSIM. JTH JIBE OCH YEPE3 PE3UHOBBIE BTYJIKH 3aKpeIl-
neHsl B onopax. K pamke 6ontamu kpenutcs: peidoBoa. BubpaTop nmpeobpa3oBriBaeT
BpallaTelibHOE ABMKEHUE B BO3BPATHO-MOCTYIATENBLHOE U NEpeaéT ero prl0OBOY.
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VYBenuueHue Wik yMEHbIIEHNEe YacTOThI KosieOaHuil ppiO0BOA ONPEACIISIeTCs B 3aBU-
CUMOCTHU OT BUJA U KOHCUCTEHLIUU PHIOBI M IOCTUTAETCsl BpAllleHUEM BUHTA MPOTHB
WIM 10 4aCOBOM CTpenke. BpaleHne BUHTa OCYIIECTBISETCSA C TOMOIIBI PYKOSTKH,
BCTaBJISIEMOM B OTBEPCTHE HAa JBEplie MeXxaHu3Ma BuoOparuu. Bubpatop — skcueHTpu-
KOBBIIl MEXaHU3M U COCTOUT U3 KOPITyca, BHYTPU KOTOPOTO B MOIIIMITHUKAX KAUYCHUS
YCTaHOBJIEH TOPU30HTaIbHBIN Basl. KopIyc ¢ IByX CTOPOH 3aKphIBa€TCs KPBILIKAMHU.
Ha Ban ¢ oiHOM CTOPOHBI KpPENUTCS LIKUB, a C APYrOil — SKCLEHTPUK C IBYXPSIHBIM
CaMOLICHTPUPYIOMIMMCS TOIIMITHUKOM, Ha HApyKHYI0 000WMYy KOTOPOTO yCTaHOB-
neHo Boawuiio. PerboBox TpExTpyOHBIH (cM. puc. 6.2) cocTout U3 TpEX TpyO 127, KTy-
TooOpazoBarens 128, nanpasistomeit BTynku 129 u tpéx ctsikek 130. B 3aBucumocTn
OT 3aKa3a MallllMHa MOKET KOMIUIEKTOBATHCS OJHOTPYOHBIM PHIOOBOIOM

Best cOBOKYNMHOCTh KHHEMATHUECKHUX AJIEMEHTOB M UX «COEAMHEHUH, MpeHa-
3HAYEHHBIX JUIsl OCYILECTBIICHUS PETYJIMPOBKH, YIPABICHHUS U KOHTPOJS 3aJaHHBIX
JBWKEHUN HCIIOJIHUTENIbHBIX OpPraHOB, MPEJCTABICHA Ha KUHEMATHYECKOW CXeMe

(puc. 6.6).
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Puc. 6.6 Kunemarnueckas cxema

Ha paGoTy MammHbl HeMasoe BIUSHUE OKa3bIBAaeT €€ CBOCBPEMEHHAas W TMpa-
BWJIBHO BBIOpaHHas cMmaszka. Mcxoas U3 3TOro, cXeMaTHYecKd MOKa3aHbl OCHOBHBIE
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y3JIbl MalIMHbBI, HY>KJAIOIIHECs] B CMa3Ke, U TakKe YKa3aHbl BUJ CMa3KH I pas3iiny-
HBIX Y3JIOB, CITOCO0 CMa3KH U IEPUOAMYHOCTH CMa3KH (puc. 6.7).

Puc. 6.7 Cxema cma3zku HaOuBouHO# Mamuael MHA-115

J11st GoJiee MOTHOTO MOHMMAHHUS TEPUOIMYHOCTH PaOOTHI IIaBHBIX J€Talel Ma-
IIUHBI Ha puc. 6.8 n300paxeHa MUKIOTpaMMa, Ha KOTOPOM rpaduuecku moka3aHa 3a-
BHUCHUMOCTH PalbOTHI JeTallell OT MOBOPOTA PacHpeeIUTEILHOIO Bajla MEXaHU3Ma T1e-
PUOIMYECKOTO MMOBOPOTA.

VYkazaHusd 1o TeXHuke 0€30MacHOCTH MPpHU pabOTe HA MAIlIMHE

1. Kpabote Ha MalmHe JOMYyCKaIOTCA JIULIA, IPOLIEAIINE HHCTPYKTAXK 110 TEX-
HUKE 0€30MaCHOCTH U 03HAKOMJICHHBIE C MHCTPYKLHUEH MO SKCIUTyaTal|H.

2. 3ampemaeTcsi BKIOYaTh MAIIMHY, UMEIONIYIO0 KaKue-IT100 HEeUCIPaBHOCTH.

3. Ilpu oGHapyxeHUHU Ha paboTarolel MallMHe HEUCIIPABHOCTEH, TPO3SIIINX
aBapuei, He00X0MMO 00ECTOYUTh MAIIIMHY M TTIOBECUTH MPEyIPEAUTEIHHBIN IJIaKarT.

4. Mamuny u mKag ynpaBieHUS MPUCOSAMHUTH K KOHTYPY 3a3eMIIeHus. 3a-
3eMJICHHE MalIMHbI IPOU3BECTU MYTEM NMPHUCOECIAUHEHUS 3a3€MIISIFOLIETO MPOBOAHUKA
K Oositam 3azemuieHus 12 (cm. puc. 6.3). lllkad ynpaBieHus 3a3eMiIUTh yepe3 OaHKY
3a3eMJICHUS, HAXOSIIYyI0Cs Ha OOKOBOM CTEHKE HIKada.
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5. He nomyckaTh K yCTpaHEHUIO HEUCIIPABHOCTEN 3JIEKTPOOOOPYAOBAHUS JIHIL,
He 00J1a1al0UNX CIIeHUAIbHBIMUA 3HAHUSMHU.

6. 3amperaeTcs BbITAJIKMBATh MAThIE OaHKH /10 TIOJHONW OCTAaHOBKU MAIIMHBI.

7. 3ampemaeTcs 3arpy’ath ppi0y B pbIOOBOJ IIPHU PACKPBITHIX, HAXOISIIUXCS
B HepaboueM MOJIOKEHHH, TUIONA/IKaxX BO N30€KaHNe HECYACTHBIX CITy4aes.

8. Kareropuuecku 3anpermaeTcsi OTKpbIBaTh ABEPIbl y paboTaroIei MallluHBL,
0CcO0EHHO CO CTOPOHBI HOXKA.

9. 3BampemaeTcss ycTpaHATh BCAKOTO POJa HEUCHPABHOCTh M IPOU3BOIUTH
HaJTAJIKy Ha XOJIy MAIlKHBIL.

XOJ] JABOPATOPHOM PABOThI

1. PaboTa BBINONHSAETCS WHAMBHIYAIbHO WM TPYNION cTyAeHTOB (3-4 yerno-
BeKa). B cooTBeTCTBUU C 337aHUEM MpenojaBaTess BHaYale U3y4yaeT METOJINYECKUE
yKa3aHus, KJlacCU(UKaLMI0, HOPMATHBHYIO TOKYMEHTALMIO YHUBEPCAIbHOI HaOUBOY-
Ho¥t mammmabel UHA-115, mpuniun paboThl, 0COOEHHOCTH pacueTa, IpaBuia 0e3ormac-
HOM DKCIUTyaTalllH.

2. [locne u3yyeHus JOKyMEHTOB, OCMOTPETh YHUBEPCAIbHYIO HAOMBOUYHYIO Ma-
mHy MHA-115, 03HaKOMHUTBCSI ¢ YCTPOMCTBOM M pabOTOM, a TakKe U3yYUTh KOH-
CTPYKLHIO.

3. OopmuTs oTUET, CACNATH BHIBOJBI O MPOCIAHHON padoTe.

KOHTPOJIbHBIE BOITPOCHI

1. Kaxkoit MeToj 103upOoBaHus MMUIIEBBIX IMTPOTYKTOB IPUMEHSECTCSI B HAOUBOY-
Hoit mammue MHA-115?

2. Jlns (pacoBKy Kakoro ChIPhS W B KaKylO Tapy NpeaHa3HaueHa HAOMBOYHAs
mammHa MHA-115?

3. Ormnune HaOuBouyHON MammHbl H2-MHA-116 or HaOMBOYHOW MAaIIMHBI
MNHA-1157?

4. Jlns yero ciy>kKUT MEXaHU3M NEPUOANIECKOro nopopota 18?
JIJIst 9ero CayKUT MEXaHU3M HOXa?
Kaxkoe nBmkeHre coBepIiacT TUCKOBBIA HOXK?
JIJ1st 4ero CIy>KUT MEXaHU3M PEryJTUPOBKU MACChI?
[Tpuntun paboThl MEXaHU3Ma MOPITUOHUPOBAHUS U YKIIAIKA
Ha3nauenne MexaHn3Ma BUOPAIIHH.

10 OcHoBHBIE TpeOOBAHUS 110 TEXHUKE OE30MMaCHOCTH MPpU paboTe Ha HAOMBOY-
Hoit mammue MHA-115?
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