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BBEJAEHHUE

JlanHoe y4eOHOe mocoOHe COOTBETCTBYET paboueil mporpamme
y4eOHOU aucuuiuinHbl «IIpoeKTHUpOBaHNE YCTAaHOBOUYHO-3KUMHBIX TPHU-
crioco0yieHui». ba3oit qaHHON y4eOHON MUCHMIUIMHBI SBISIOTCS TPEIIIe-
CTBYIOILIIME Y4YEOHBbIE AUCHUIUIMHBI. «TeXHOIOruYecKkue MpoIecchl B Ma-
HIMHOCTPOEHUM», «MarepuanoBenenuey, «MeTpoJiorusi, CTaHIapTU3alus
u crnerudukanusay, «Jlertanu MalvuH U OCHOBBI KOHCTpyupoBaHuUsi», «Co-
MPOTUBIIEHUE MaTEpUaIoBy», «OCHOBBI TEXHOJIOTUH MAITUHOCTPOEHUSD.

Ona xe sSBIsETCS OJHOW M3 OCHOB ISl CICAYIOIMUX YYEOHBIX AHC-
IUIUIMH. «TeXHOIOorus aBTOMOOWJIECTPOCHUS», «ABTOMATHU3AIIUSI TEXHO-
JIOTUYECKUX TMPOILIECCOBY, «ABTOMATU3MPOBAHHOE MPOEKTUPOBAHUE TEX-
HOJIOTUYECKUX MPOLeCCOBY, «COBpEMEHHBIE TEXHOJIOTUH U3TOTOBJIEHUS HA
craHkax ¢ UITY».

Takum oOpazoMm, «IIpoexkTHupoBaHHE YCTaHOBOYHO-3aKUMHBIX IpU-
CIOCOOJICHUI» o0ecrneurnBaeT MEXIAUCIUILUIMHAPHYIO CBSI3b MEXAY y4eo-
HBIMU JUCIUTUTMHAMHU 00IIIEHayYHOTO ¥ MPO(HECCUOHATBEHOTO IIUKIIOB.

KoHentyanbHO JUCHMIUIMHA BKJIIOYAET CIEAYIOIIME OCHOBHBIE MO-
JIOKEHUSI:

1. Buapl TEXHOJOTMYECKONM OCHACTKU U METO/IbI €€ TPOSKTUPOBAHUSI.

2. PacueT HE0OXOAMMOM TOYHOCTH M BBIOOP OA3MPYIOMMX U KOOP-
JAHUPYIOIINX YCTPOUCTB.

3. Pacuer cui 3akpernsieHus 1 BbIOOP 3aKMMHBIX YCTPOUCTB.

4. PazpaboTka KOHCTPYKIMHU TEXHOJOTMYECKOW OCHACTKH, OCOOEH-
HOCTH TIPOCKTUPOBAHUSI OCHACTKH isi obopynoBanus ¢ UITY u cOopHBIX
YCTPOKCTB.

Bce pasnenbl HOCAT MpakTUYECKU-OPUEHTUPOBAHHBIN XapakTep IS
BBITIOJTHEHUSI KypCOBOTO TIpoeKkTa. KypcoBoii MPOEKT 1Mo MPOEKTUPOBAHUIO
YCTaHOBOYHO-3KMMHOTI'O MPUCTIOCOOIEHUS CPEAHEN CIOKHOCTH SIBISIETCS
JIOCTaTOYHO €MKOW KOHCTPYKTOPCKOM pa3paboTkoi. [losTomy mpu uzyue-
HUU JTUCIUIUIMHBI 0c000€ BHUMaHHUE 00paIlaeTcsi Ha OCBOCHHE METOIUKHU
KOHCTPYUPOBAHUS U pacyeTa CIelHaTbHBIX npucnocodienuii. B yueOHoi
JUCLUIIMHE YETKO MOKAa3aHO, YTO 3aJlaya KOHCTPYUPOBAHUS MPUCIIOCOO-
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JIEHUW BBITEKAET U3 Oosiee 0OIel 3a/1aund MPOEKTUPOBAHUS TEXHOJIOTHYE-
CKOT'0 MPOLECCa U3rOTOBJIEHUS JAaHHOTO u3zenus. Bce UCXoaHbIe TaHHbIE
U TMPUHIUIHAIBHBIC PEIICHUs] KOHCTPYKTOP MOJy4yaeT OT TexHojora. B
y4eOHON TUCHUILIMHE OTPAKEHbI BCE IMOCIEAOBATENbHBIC ATaIbl PaOOTHI
KOHCTPYKTOPA, U3JIAraloTCsl METO/bl UX PEIIEHUs, & TAKKE OCBEIIEHBI OC-
HOBHBIE HANpPABJICHUS U MEPCIEKTUBBI PA3BUTHS MPUCIOCOOJIEHUI B Ma-
IIMHOCTPOCHUHU.

Cn0’)XKHOCTh TOCTPOEHUSI TEXHOJOTHYECKUX IPOLIECCOB B MAIIMHO-
CTPOCHUU O0YyCJIaBIMBAECT OOJIBIIIOE Pa3HOOOpa3ue KOHCTPYKIIUN MPUCTIO-
cOOJIEHUI U BBICOKHI ypOBEHb MPEABSABISAEMbIX K HUM TpeOoBaHuil. Uc-
M0JIb30BAHUE TPUCIOCOOIEHUN CIOCOOCTBYET MOBBILIECHUIO MPOU3BOAU-
TEJIBHOCTH M TOYHOCTH OOpPabOTKH, COOPKM M KOHTPOJS, OOJIETUYCHUIO
yCIOBHM TpyAa pabo4mX, CTPOrOil periaMeHTaluuu JUIMTEIbHOCTH BBINOJI-
HSIEMBIX OlEpaluid, PaCIIMPEHUI0 TEXHOJIOTHYECKUX BO3MOXKHOCTEH 000-
PYyJlIOBaHUsl, HOBBILIEHUIO O€30MMACHOCTH pabOThl M UCKIIOUEHUIO aBapUd.

[ToBblllIeHHE MPOU3BOAUTENBHOCTH JOCTUTAETCS MyTEM YCTPaHEHUS
pa3MeTKH 3aroTOBKH, COKpAIlEHHs BCIOMOTaTeIbHOIO BPEMEHHU Ha MX
YCTAHOBKY U CHSTHE, MPUMEHEHUS MHOTOMHCTPYMEHTAJIbHOW U MHOTO-
MECTHOM 00pabOTKH.

Kpome Toro, nmpruMeHeHne NPUCIOCOOICHNUN PaCIINPIET TEXHOJIOTU-
YEeCKHE BO3MOKHOCTU OOBIYHBIX YHUBEPCATIbHBIX CTAHKOB.



1. HABHAYEHUE NPUCIIOCOBJIEHUI. MOTPEIIHOCTAM,
CBA3AHHBIE C IIPUCITOCOBJIEHUEM

1.1. MECTO YCTAHOBOYHO-3A’KUMHbIX
NPUCHOCOBJEHUM B TEXHOJOIM'MYECKON CUCTEME

Hcnonp3oBaHne CTAaHOYHBIX MPHUCIOCOOJCHHUM SBISETCS HEOOXOIU-
MBIM YCIIOBUEM MEXaHHM3allMd U aBTOMATH3allMM TEXHOJIOTHUYECKUX IPO-
IIECCOB, a, CIIEI0OBATEIILHO, U MOBBIIICHUS TPOU3BOAUTEILHOCTH TPY/Ia.

[Ipexxne yem roBOpuTh O KOMILJIEKCHOM MEXaHW3alluhd U aBTOMATH-
3aIlMU TEXHOJOTHYECKUX IMPOIECCOB HEOOXOIMMO PACCMOTPETh Ty Cpeny,
B KOTOPOM MPOTEKAET TEXHOJIOTUYECKUM MPOIECC — TEXHOJIOTHYECKYIO
cuctemy. COBEpIIIEHCTBOM 3TON CUCTEMbl B KOHEUHOM WUTOTE OINpEJIeseT-
Csl COBEPIIICHCTBO TEXHOJIOTHYECKOTO poIiecca.

TexHosoruueckas cucTeMa BKJIFOUAET B CeOs CICAYIOIINE dJIEMEHTHI
(puc. 1.1).

TexHoornueckas cucreMa
—

CTencTBa TEXHOJIOTMYECKOTO Herans (3aroroska)
OCHAIIICHUS

T~ T

CpenctBa MeXaHU3ALUH
Texnonoruyeckoe TexHONOTMYECKAs OCHACTKA | 1 apToMaTH3ALME
o0opyaoBaHMe
(ocHoBHOE) IIPOU3BEHHEIX IPOLECCOB
- - CraHoYHas TEXHOJIOTHYECKAs

Pabounii (pesxymuii) Cpencta KOHTPOJIS OCHACTKa

MHCTPYMeRT V\
CraHouHbIC YCTAHOBOYHO- | | Beomoratebhpil | | IIpHHAANEKHOCTH
3QKMMHBIE IPUCTIOCOONCHNS | | yycrpyment K METAIUIOPEKYIIUM CTaHKaM

Puc. 1.1. ®parMeHT TEXHOTOTUUECKON CUCTEMBI

Huxe PaCCMOTPCHBI COCTABJIAIOIIHUC J3JICMCHTOB TEXHOJOTMYECKOM
CHUCTCMBI.



TexHosoruueckasi 0CHacTka (B 1€JIOM) — OpPYAHsI IPOU3BO/ICTBA,
UCTIOJIb3yEMbI€ JJisi BBITIOJIHEHUS TEXHOJOTUYECKUX OIepanuil JOMOIHU-
TEJIbHO K OCHOBHOMY TE€XHOJOTHYECKOMY 00OpY/IOBaHMIO (CTAaHOK, CTEH]I,
KOHBEep U T. M.) WIK 3aMEHSIOIINE ero. JTa OCHACTKA M03BOJIsIET HAaubo-
nee 3Qp(HEeKTUBHO UCIIOJIB30BATh OCHOBHOE 000pPYJ0BaHUE.

CraHo4yHasi TEXHOJOTHYECKasi OCHACTKA — OpYIus MPOU3BO/I-
CTBa, UCIOJb3YEMbIC JIJISl BBIMOJHEHUS TEXHOJOTMYECKHX OIMepaiuil g0-
MOJIHUTENBHO K CTAHOYHOMY OOOpYJOBaHMIO. JTa OCHACTKA MO3BOJISET
HauOoJiee 3(hPEeKTUBHO UCTIOIB30BATh METAIIOPEKYIIINE CTAHKH.

CTaHOYHbIE YCTAHOBOYHO-32;KMMHbIE TMPHUCNOCO0JEHUsI — OTO
YCTpOIICTBa, CBA3BIBAIOLIME 00pabdaThIBAEMYIO 3arOTOBKY CO CTaHKOM,
dbukcupyromue e€ MmoJoKEeHNEe MO OTHOIICHUIO K 00padaThIBaroleMy HWH-
CTPYMEHTY U YJEpKUBAIOIIME 3ar0TOBKY B Ipolecce o0padboTku. OCHOB-
HO€ Ha3HAYCHHE CTAHOYHBIX YCTAHOBOYHO-3KMMHBIX MPUCIIOCOOTICHHIMA
— 0a3upoBaHHE U 3aKperieHne 00padaThIBaEMbIX 3aTOTOBOK.

IpuHAAIEKHOCTH K METAJIOPEKYIIUM CTAHKAM — JOCTaTOYHO
CIIO’KHBIE TIPUCTIOCOOJICHHSI, PACIIUPSIONINE TEXHOJIOTHUECKHE BO3ZMOXKHO-
CTH METAJIOPEKYIIUX CTAHKOB (JIETUTEIbHBIC TOJIOBKH, TOBOPOTHBIE CTO-
JbI U T. I.). YETKOM TpaHUIIBI MEXKIY CTAHOYHBIMHU MPUCITOCOOJIECHUSIMH U
MPUHAIJISKHOCTAMHA K METaUIOPEXKYIIMM CTaHKaM He cymiectByer. [Ipu-
HA/JICKHOCTH K METAIOPEKYIUM CTAaHKAM BBITYCKAIOTCS, KaK MPaBUJIO,
CTICIUATN3UPOBAHHBIMU TTPEATIPHUATHIMHU.

BcenomorarenbHblii MHCTPYMeHT (puc. 1.2) — mnpucnocoOsieHus
JUIs1 3aKpeIUIeHHsT pabodero (pexylIiero) MHCTpyMeHTa. BcnomorarenbHbIi
WHCTPYMEHT XapaKTepU3yeTCsl OOJBIINM YHCIOM HOPMATHUBHBIX M CTaH-
JTApTU3UPOBAHHBIX KOHCTPYKIIMH, YTO OOBSICHICTCS HOpMaiu3alued u
CTaHJIapTH3aluell caMux pabouyux MHCTpYMEHTOB. K BcrmomMorarenbHOMY
UHCTPYMEHTY OTHOCATCS:

- BTYJIKUA U TIATPOHBI [Tl 3aKPETICHUS CBEPJI, 36HKEPOB, METUUKOB H
T. II.,

- Iep>KaBKU ISl 3aKPETJICHUs PE3LOB, CBEPI U T. . B PEBOJIbBEPHBIX
roJI0BKax craHkoB (puc. 1.2, a);



- OopIITaHTH AJI1 PACTOYHBIX CTaHKOB (puc. 1.2, 6).

- — %
A ~ -

- ] Lo+

a)

[nuagens 3aroToBKa BcnomoraTensHast
CTaHKa onopa (cToiika cTaHKa)

ﬁV%/ﬁ/%//%&

AN

]
/ 7
\L o Bopurranra

0)

Puc. 1.2. [Ipumepsl BCIOMOTaTEIHHOTO HHCTPYMEHTA

Kak yxe ormeuanoch, B OOJIBILIMHCTBE CIIy4aeB BCHOMOTATEIbHBIM
UHCTPYMEHT CTaHaapTu30BaH. [loaTomMy B nanbHeiieM Oy1yT U3ydaTbCcs B
OCHOBHOM CTaHOYHbBIE YCTaHOBOYHO-32)KUMHBIE MPUCIOCOOJICHUS, KOTO-
pble sl KPaTKOCTH HAa3bIBAIOTCA CTAHOYHBIMU MPUCHOCOOJICHUSMU WU
IPOCTO MPUCIOCOOIEHUSMH.

1.2. OCHOBHBIE 3JIEMEHTHBI U Y3.JIbl IPUCITIOCOBJIEHUM,
NX HASHAYEHHUE

[Ipu 006paboTKe HAa CTaHKaX 3arOTOBKU JIOJDKHBI OBITH OINpEeIEH-
HBIM 00pa3oM PAacCMOJIOKEHBl OTHOCHUTEIIBHO PEXYILEro MHCTpyMeHTa. B
3aBUCUMOCTH OT THUIIAa MPOU3BOJICTBA HCIOJB3YIOTCS YCTPOMCTBA M TPH-

CIIOCOOJICHUS Pa3JIMYHON CTETIEHU CIOKHOCTH.

10



B eIMHMYHOM KW MEIKOCEPUHHOM MPOM3BOACTBAX NpPHU 00padOTKe
CPaBHUTEJIBHO MPOCTHIX 3arOTOBOK YAacTO OOXOMASTCSA U 0e3 mpucmocoosie-
Huii. Hanpumep, o6padoTtath ma3 B MpsIMOYTOJIbLHON 3arOTOBKE MOYKHO Ha
BEPTUKAIBLHO-(Ppe3epHOM cTaHke 0e3 mpucrnocobiaenus. [IpenpaputenbHo
ATOT Ma3 Ha 3arOTOBKE Pa3MEyaeTCs, TO €CTh HaHOCATCA pucku 1,23 u tak
Janee, ONpEeeNsIoNIe TOJM0KEeHHe U pa3Mephbl Ma3a. 3aTeM 3aroToBKa
YCTaHABIIMBACTCS Ha CTOJIE CTAaHKA M OPHEHTHUPYETCS (Harpumep, ¢ IoMo-
IIbI0 TIJIAHKHU, YCTAHOBJICHHOW B Ma3 CTOJIAa) W 3aKpervisieTcs (Hampumep,
npuxBaramu) cmitamu W (puc. 1.3).

[Tocne aToro, nepemenasi CToa B TPEX B3aUMHO MEPHEHAUKYIISIPHBIX
HAIpaBJIEHUSAX, PA3MEIIAIOT CTOJ C 3arOTOBKOM B TpeOyeMoe IMOJI0KEHHE
OTHOCUTENFHO (Ppe3bl. 3aTeM BKIIOYAETCsl pabodas mojada, u ma3 oopada-
ThiBaeTcs. [Ipu 3ToM ero pasmepsl BbIAECPKUBAIOTCS JIMOO MO JTUMOaM OT-
CUETHBIX MEXaHU3MOB, JINOO 1O PUCKAM Pa3METKH.

W

W
AN

s

13
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Puc. 1.3. Cxema 06paboTKH masza mo pasMeTke

O6paboTka 3TOro e Mmasa ropasio Mpolile MOXKET ObITh OCYIIECTB-
JIeHa C TTOMOIIBIO MPUCTIOCOOICHHS, B KOTOPOM BCE 3arOTOBKH 3aHUMAIOT
BIOJIHE OIpeiesiEHHOe MoJiokeHue. M300pa3uM cxeMy 3Toro mpucroco0-
JICHHSI ¥ Ha €r0 MPUMepPe PAaCCMOTPUM OCHOBHBIE 3JIEMEHTHI U y3J1bl, KOTO-
pble IPUMEHSIOTCS B JIFOOOM TpuciocoOiennu (puc. 1.4).

3aaHHOE TOJIOKEHHE 3aroTOBKH 1 B mpucnocoOieHnn odecrevnBa-
€TCsl YCTAHOBOYHBIMU DJIEMEHTaMu 2.
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Puc. 1.4. Cxema npucnocoOyienus ajisi ppesepoBaHus mnasza

[ToCTOSHCTBO MOJIOKEHUSI 3arOTOBKM OTHOCHUTEIBHO YCTaHOBOYHBIX
AJIEMEHTOB BO BpeMsi 00paOOTKM 00eCleurBaeTCsl 3aKMMHBIM MEXaHU3-
MOM, 3JE€MEHThl KOTOporo o0o3HaueHbl nudpon 3. Cuna, HeoOXxoaumas
JUISL 3a)KUMa 3aroTOBKM B MPHUCHOCOOJIEHUHU (M MepenaBaeMasi 3aKHUMHBIM
MEXaHU3MOM), 00€CIIeYMBAETCSl CUIIOBBIM MPUBOJIOM, KOTOPBIN cXeMaTh4-
HO TpencTaBieH nuianHaApoM 4. Jlns obnerdeHusi yCTaHOBKHU MPUCTIOCO0-
JICHHs Ha CTaHOK (Ha CTOJI CTaHKa) CIIyXaT IITMOHKH HalpaBIIAIOIINe 5, KO-
TOpbIE BBIMOJIHEHbI C BHICOKOW TOYHOCTBIO M COMNPATAIOTCA ¢ OOKOBBIMU
MOBEPXHOCTSIMH KanHMOpOBaHHOTO Ma3a. Bce mepednciieHHbIe 3JIEMEHThI U
Y3716l O0BEIUHSAIOTCS B €IMHOE 11e710€ KopirycoM 6. C MOMOIIBI0 IPOYIIUH
7 B KOpITyCce IPHUCIIOCOOJIEHUSI OHO 3aKPEIUIIeTCS Ha CTOJIe cTaHKa. Ternepn
HACTparMBaeTCa XOJl CTOJIa CTaHKa, HampuUMep, Mo ynopam, pabodyuM OcTa-
€TCsl TOJBKO 3arpyaTh 3arOTOBKH B MPHUCIOCOOJIEHUS U MEPUOIUUYECKU
BKJIIOUATh M0J1a4y CTaHKA.

Takum oOpa3om, MPUCTIOCOOIEHHE COCTOUT U3:

- YCTAaHOBOYHBIX JIEMEHTOB;

- 3AKMMHOI'O MCXaHHU3Ma,

12



- CWJIOBOT'O ITPUBOJIA;

- Kopmyca.

Kax npaBuio, 3To 00si3aTenbHbIe 3JIeMEHThl. MOTYyT OBITH U JAPYTHE.
Hampumep, nenutenbHble, (PUKCUPYIONIME MEXaHU3MbI, HAIPaBISIOIINE
AJIEMEHTHI U T. 1. B OCHOBHOM, B ajibHENIIEM OyAyT U3y4aThCs MEPBHIE.

1.3. HPUHLHUIIBI YCTAHOBKHU 3AI'OTOBOK
B ITPUCITIOCOBJIEHUUA

N3 onpenenenus no 'OCT 21495-76 (mpuMEHUTENBHO K IPUCIIO-
cOOJICHHSIM) YCTaHOBKA — 3TO Tpoliecc 0a3upoOBaHMS U 3aKpeIyICHUs 3a-
TOTOBKH B IIPUCIIOCOOJICHU .

[Ipu ycraHoBKe HEOOXOAUMO BBITIOTHUTH JBA JCHCTBUS:

1) 0a3upoBaHue 3ar0OTOBKH;

2) 3aKpeIICHHUE 3arOTOBKHU.

YacTo cMelrBaroT yCTaHOBKY ¢ Oa3UpPOBaHUEM.

basupoBanue 3aroTOBKM 3aKJIIOYAETCS B HAJIO)KCHUM HA HEE IIECTH
KECTKUX NBYXCTOPOHHUX KOOPAMHATHBIX CBS3EH, MPHIOKEHHBIX B OMOP-
HBbIX TOYKax. [Ipu 3TOM 3aroToBKa JMIIAETCS LIECTH CTENEHEW CBOOOMAbI
(mpaBmiio mectu Touyek). OHAKO CBSI3aTh 3arOTOBKY € MPUCIOCOOJIEHUEM
JIBYXCTOPOHHUMU CBSI3SIMH JOCTATOYHO CJIOKHO. [loaTOMy Ha mpakTHKe
NOCTYNAIOT MO-MHOMY. 3aroTOBKa CBSI3BIBAETCS OJHOCTOPOHHUMH CBS3S-
mu. Hanpumep, npsMoOyrosibHasi 3arOTOBKA YCTaHABIMBACTCS Ha IIECTh
OTIOPHBIX TOYEK. B peambHBIX MPHUCIOCOOIECHUSX 3TU OTIOPHBIC TOUKH Ma-
TEPUATU3YIOTCA B BUJE YCTAHOBOYHBIX 3JIEMEHTOB C OTPAaHUYECHHOM IO-
BEPXHOCTHIO KOHTAKTA.

Kak BUIHO U3 cXeMbl yCTaHOBKH (puc. 1.5), Ha 3arOTOBKY HAJIOKEHO
IIECTh OJJHOCTOPOHHUX CBSI3€M, HO C TOYKH 3PEHUS] BOZMOXHOCTH CMeEIlle-
HUSl OHA enI€ MOXKET MepPeMEIIaThCsl BAOIb KOOPAUHATHBIX OCE B MPOTH-

BOITIOJIOKHOM OT OITOpP HAIIPaBJICHUH. HpI/IJ'IO)KI/IB K 3aroTOBKE CHUJIBI Wl! W2
u W3, MPpUXKXHUMArOUKe e€ K o1opam, MOKHO 00€eCIIEUnTh HEIIOABNKXHOCTD

3aroTOBKHU B Tporiecce 00padoTKH (TO €CTh 00eCeUnTh HEOTPHIBHON KOH-
TaKT 3aroTOBKU ¢ omopamu). HeoTphIBHON KOHTaKT 0a30BBIX MOBEPXHO-
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CTE€Hl 3arOTOBKHM C ONOPAMH MOKHO OOECIEYUTh W OJIHOM CHIIOW, HampH-
Mep, cunton W,. B 3TOM citydae cuiibl TpEHUSA MEXKAY HUKHEN OIIOPHOM I10-

BCPXHOCTBIO M OIIOpaMM IIPCIATCTBYIOT CMCIICHHUIO 3aI'OTOBKHW B OCTaJIb-
HBIX HAITpaBJICHUAX.

Puc. 1.5. Cxema ycTaHOBKH NPSIMOYTOJIBHOM 3aTOTOBKHU

Br16paB coOTBETCTBYIOLIEE HAMIPABICHUE, MOYKHO MPHKATh 3ar0TOB-
Ky OAHOM cuiioi cpaszy Ko BceM omopam. CienoBaTenbHO, s obecreue-
HUSI BO3MOKHOCTH 00pabOTKH 3aroTOBKM HEOOXOJIMMO MPHUAATh 3arOTOBKE
TpebdyeMoe MOJI0KEHHE B MPUCTIOCOOIIEHUH, TO €CTh 00eCeYuTh 0a3upo-
BaHHE (OPUEHTHPOBAHHE 3arOTOBKU B CHCTEME KOOPAMHAT CTAHKA) U 3a-
¢uKcUpoBaTh 3TO MOJNOKEHHE (TO €CTh OCYIIECTBUTH 3aKpEIJIEHUE 3aro-
TOBKH).

[IpaBunbHOE MOJIOKEHUE 3arOTOBKU B MPHUCIOCOOJIEHUH OOecrevu-
BAETCSl HECKOJIBKUMU crioco0amu. B mpocTteiieM ciaydae 0a3bl 3arOTOBKU
BPYUYHYIO JOBOJAT JO CONPUKOCHOBEHHSI C OINOPAMH IMPHUCIOCOOJIEHUS.
Henocratkom siBnsieTCs BO3MOKHOCTD MOSIBJICHUSI CYObEKTUBHOM MOTpenl-
HocTH. Bonee HanéxHO mpukatue oOecreunBaeTCs, KOT/la CHila 3aKUMa,
IPWIOXKEHHAsd B OJHOW B OJHOW TOYKE, HAMPABIEHA TaKUM OOpa3oM, 4YTO
OHa MPUKUMAET 3ar0TOBKY KO BCEM OINOpaM MPUCHOCOOJEHUs OO HcC-
14



MOJIB3YEeTCSl HECKOJIBKO TOYEK NpwmiIokeHus cuia. Ho mpu 3ToM dbacto
YCIIOXKHSCTCS KOHCTPYKIIHS 32)KUMHBIX YCTPOMCTB.

B mpucnocobneHnsIXx aBTOMaTHYECKOTO THUIIA I€JIeCO00pa3HO MpPH-
MEHSTh BCIIOMOTaTENIbHbIE 3)KMMBbI, Ha3bIBaeMbIe J0cChuIaTeIsIMu. MHorma
JUTSI KOHTPOJIST TTPaBUIILHOCTH TIOJIOKEHUSI 3arOTOBKH B MPUCIIOCOOJICHUH
MPUMEHSIOT JIEKTPOKOHTAKTHBIC JAaTYMKH U CBETO(GOpPHBIE yCTpoiicTBa. B
3aKJIFOUCHHUE CIIEyeT OTMETHTh, YTO B IIEJIOM Psjie CIydaeB HE TpeOyeTcs
JIMIIATh BCEX CTEMEHEH CBOOOJBI 3aTOTOBKH, MOATOMY KOJWYECTBO HaKJIa-
JLIBAEMBIX CBSI3€H MOYKET OBITh YMEHBIIICHO.

1.4. BABUPOBAHUE 3ATOTOBOK

basupoBanue — mnpugaHue 3aroToBKe TPeOyeMOTo MOJIOKEHHUS OT-
HOCHTEJIBHO BhIOpaHHOM cuctembl koopauHat (I'OCT 21495-76%).

Ecnu 00paboTka mpou3BOIUTCS C MOMOIIBIO MPUCIIOCOOTIEHUSI, KO-
TOPOE yX€ 3apaHee YCTAaHOBJEHO Ha CTAaHKE, TO €CTh YK€ PaCIOJIOKEHO
onpeneaeHHbIM 00pa30M OTHOCUTEIBLHO CHUCTEMBI KOOpPAHMHAT, TO 0a3upo-
BaHME 3arOTOBKH B MPHUCIOCOOJEHUU CBOAMUTCS JHUIIL K TOMY, UYTOOBI
obecrneyuTh €€ COMPUKOCHOBEHNE CO BCEMH YCTAaHOBOUHBIMH 3JIEMEHTaAMHU
IPUCTIOCOOJIECHUS.

[ToBepXHOCTH WM COYETAHHWE IMMOBEPXHOCTEU, OCH, TOYKH, MPUHAMI-
JeKalIne 3arOTOBKE M MCTOJb3yeMble Jisi 0a3upoBaHusi, HA3bIBAIOTCS Oa-
3amu (puc. 1.6).

2z
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A

Puc. 1.6. Bunp! 6a3: 1 — 3aroroBka, 2 — 0asa
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Bujabl 0a3.

1. ITo xapakTepy NposIBICHUS:

a) siBHas 0a3a — 0a3a 3arOTOBKH B BHUJIE PEAJIbHOM MOBEPXHOCTH;

0) ckpeiTas 6a3a — 0a3a 3aroTOBKH B BHJIE BOOOpaKaeMOM IJIOCKO-
CTH, OCH WJTU TOUYKH.

2. ITo nHaznauenwmro (paccmorpensl He Bee u3 ['OCT 21495-76%):

TeXHOJIOTH4ecKkue 0a3bl — 0a3bl, UCMOJIB3YyEMBIC ISl ONPEACIICHUS
MOJIOKEHUS 3aTOTOBOK B MPOIEcce UX 00paboTKH;

KOHCTPYKTOpPCKas 0a3a — 0a3a, ucnonb3dyemas JJisi OInpeaeeHust
MOJIOKEHUS JE€TAIH B U3JICIUU;

u3MepHuTeJbHbIe 0a3bl — 0a3bl, UCHOJIb3YEMbIE ISl ONpPEIEICHHUS
OTHOCHUTEJIbHOTO TOJIOKEHUSI 3arOTOBKH U CPEACTB U3MEPEHHUS, T. €. 0a3bl,
UCIIOJIb3yEeMBbIE ISl OTCUETA pa3MepoB MpU 00padOTKE WM B3aMMHOIO TO-
JI0KEHHUS IOBEPXHOCTEN JIETaIIH.

3. o numaemMbIM CTENEHSIM CBOOObI:

yCTAaHOBOYHAs 0a3a — 0aza, JUIIAIONIAs 3arOTOBKY TPEX CTETCHEM
CBOOOJIbI: TIEPEMEIIEHUS BJIOJIb OJIHOM KOOPAMHATHOW OCH U MOBOPOT BO-
KpYT IBYX Apyrux ocei (1, puc. 1.7);

z z
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Puc. 1.7. Peanu3zanust ycTaHOBOYHOMN 0a3bl
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HanpaBJsmas 6a3za — 0a3a, JUIIaoIIas 3arOTOBKY JBYX CTeIle-
HEel CBOOOIBI: EpEMENICHUS B0JIb OJTHOM OCH ¥ TTIOBOPOTA BOKPYT APYIroi
ocu (2, puc. 1.7);

onopHasi 6aza — 0a3a, JIMIIAOIIAs 3aTOTOBKY OJTHOW CTENEHH CBO-
00J1bl: TIEpEMEIICHUS BIOJIb OJHON OCH WJIM TOBOPOTA BOKPYT OCH;

ABOMHAsI HANIPABJAWINAA 0a3a — 0aza, JUIIAKIIasi 3arOTOBKY Ye-
TBIPEX CTEMEHEW CBOOOIBI: MEPEMEICHUI BIOJb JIByX OCEH M MOBOPOTOB
BOKpYT 3THX oceii (1, puc. 1.8);

| Y y

"~/
L

1

Puc. 1.8. Peanuzanmsi 1BOWHON HampaBIsFOIEH 6a3bl

ABOWHas onmopHasi 0a3a — 0asa, JIMILIAKOIIAs 3arOTOBKY JBYX CTe-
neHei cBOOOIBI: TIEpeMEIeHUH BAOJb ABYX ocel (puc. 1.9).

K

gy
N

Puc. 1.9. Peanuzamus 1BoiiHON ONOpHOM 0a3bl

TY

=

X

Cxema 0a3upOBaHUA — CXEMa PACIIOJIOKEHHS OMOPHBIX TOYEK Ha
0azax 3arotoBku (puc. 1.10).
YcaoBHOE M300pakeHHEe OMOPHBIX TOYEK — Ha BUJIE Cliepeu U cOo-

Ky, Ha BUJIE CBEPXY.
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Puc. 1.10. YcnoBHOe n300paxKeHUE OMOPHBIX TOYEK

[Tpumep:

1) Bce omopHbIe TOYKH HA cXeMe 0a3MpOBaHUS M300paKarOT yCJIOB-
HBIMU 3HaKaMHM U HYMEPYIOT MOPSJIKOBBIMU HOMEpaMu, HauuHas ¢ 0a3bl,
Ha KOTOPOW pacroniaraercss HamOOJIbllIee KOJUYECTBO OIOPHBIX TOYEK
(puc. 1.11);
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Puc. 1.11. YcnoBHoe n3o0pakeHue
OTIOPHBIX TOYEK

2) TpU HAJTOXKEHUW B KAKOW-IMOO MPOEKIMH JIBYX OMOPHBIX TOUYEK
CJIey€eT MOKa3bIBaTh OJHY U3 HUX HOMEPA COBMEIIEHHBIX TOYECK;

3) 4KCIIO MPOEKIMIA 3aTOTOBKH Ha cXeMe 0a3upoBaHUs JOJKHO OBITh
JIOCTATOYHO JIJIs1 YETKOTO MPEJCTABIICHHS O Pa3MEILIEHUH OTIOPHBIX TOYECK.
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1.5. BIMAHUE UCITIOJIb3OBAHMUS ITPUCITIOCOBJEHUSA
HA ITIOT'PEHTHOCTDb OBPABOTKHA

[Tpucniocobnenue SBISETCS OJHUM W3 AJIEMEHTOB TEXHOJOTHYECKOM
cucteMbl. OHO, TaKk *€ KaK M BCE OCTaJbHbIC DJIEMEHTHI, BIUSET Ha IIO-
IPEIIHOCTh 00paboTKu. JlJisi onpeneneHus TpeOOBaHUII K TOUHOCTU KaX-
JIOTO W3 BJIEMEHTOB TEXHOJIOTHYECKOW CHCTEMBI, B TOM YHCIIC M MPHUCIIO-
coOJIeHHSs, HEOOXOIUMO CIIeYIOIIEE.

1. YéTtko mpencTaBiATh MEXaHU3M BIIHMSHHUS TOTO 3JIeMEHTa (MpH-
crioco0s1eHus1) Ha OOIIyI0 MOTPEUIHOCTh 0OPAOOTKHU.

2. YMeTh KOJIMYECTBEHHO ONPEACIUTh 3TO BIHSIHUE.

st Toro 4ToOBI MPEACTAaBUTh KaKUM OOpa3oM MPUCTIOCOOJICHUE
BIIUSICT Ha OOIIYI0 IOTPEITHOCTh 00pabOTKH, HEOOXOIUMO MPOAHATUZUPO-
BaTh U3BECTHOE JJII HEE BhIPAKCHUE:

A =yJA2+AZ+£% +3:AZ+3-A2 + T A,

rje A, — MOrPEIIHOCTh BBIMOJIHIEMOrO pasMepa, Bbi3biBacMast Jiehopma-

osIMu (OT)K&TI/ISIMI/I) AJIEMEHTOB TEXHOJOTUYECKON CHUCTEMBI oA BIIUSHU-

€M HEeCTaOMIBHOCTH CHJI pe3aHus; A = — TOTPEIIHOCTh pa3MepHOi

p.
HaJIaJKU CTaHKAa; & — MOTPEIIHOCTh YCTAaHOBKM 3aroTOBOK; A — IIO-
IPELIHOCTh, BbI3bIBAEMasi Pa3MEPHBIM HM3HOCOM PEXKYILIEr0 MHCTPYMEHTA;
>'A, — CyMMapHas NOrpelHOCTh (Gopmbl 00padaThIBaEMOl OBEPXHO-
CTH, 3aBHUCSIIAS OT F€OMETPUUECKUX MOTPEIIHOCTEeW CcTaHka u Aedopma-
MW 3arOTOBKH, MpU €€ 3aKperieHnn (13-3a HEPAaBHOMEPHBIX YIIPYTUX OT-
KATUN TEXHOJIOTUYECKON CUCTEMBI B PA3JIMUHBIX CEUEHUSIX 3arOTOBKH); A,
— TMOTPEIIHOCTD, BhI3bIBAEMasl TEIJIOBBIMU Je(POPMAIUSIMU TEXHOJIOTUY -
CKOU CHCTEMBI.

Tak kak Bce cocTaBisoIme o01e (CyMMapHO) MOrpenIHOCTH 00-
pabOTKH Ay (332 UCKIIIOYEHUEM » A, ) SABISAIOTCS CIy4alHBIMHM BEIUYHHA-
MU, TO OHH CYMMUPYIOTCS KaK CITy4ailHbIe TOTPEITHOCTH.

[Ipu BbIBOJE 3TOM (DOPMYIIBI MPUHATO, YTO PACCEMBAHUE PA3MEPOB,

BbBI3BAHHOC IICPBBIMH TPEM:A COCTABJIAOITUMHA (Ay, AH 141 6‘), IIOAYHNHACTCA
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3dKOHY HOPMAJIBLHOI'O pacCHpCACIICHUA, a ABYMA CICAYIOIIUMU COCTAaBJIA-

I0IuMH (A, ,A;) — 3aKOHY PaBHOW BEpOATHOCTH. Tak Kak yCTaHOBKa 3a-

TOTOBOK IPOU3BOJUTCA B IPHUCIOCOOJEHHE, TO HEOOXOIUMO Oojiee mo-
OpOOHO PACCMOTPETh MOrPEIIHOCTh YCTAHOBKM ¢&. YK€ HM3BECTHO, YTO
MIPUCIIOCOOICHNE JTOJDKHO 00eCTeurBaTh TPEOyeMoe MOJIOKEHUE 3ar0TOB-
KM OTHOCHUTEJIBHO pab04Yero MHCTPYMEHTA, a TOYHEE — MOJIOKEHHE U3Me-
pUTENBHOM 0a3bl OTHOCUTENBHO PEXKYILIEro HHCTpyMeHTa. OJIHaKO 1O ALy
OPUYMH JJIS TAPTUX 3arOTOBOK 3TO MOJIOKEHUE 00ECIeUnBAETCS TOJIBKO C
ONpEEAEHHON CTENEHbD TOYHOCTH M3-3a HAJW4Ms MOTPEMIHOCTH yCTa-
HOBKH. [lo 'OCT 21495-76*, morpeunrHocTh yCTaHOBKHM — OTKJIOHEHHE
(aKTUYECKU TOCTUTHYTOIO IMOJOKEHUS 3arOTOBKH MPU YCTAHOBKE OT Tpe-
OyeMoro mnosioxeHus. YuciaeHHo 3Ta MOrpelHOCTh paBHA BEJIIMYMHE pac-
CEeSTHUSI TOJIOXKEHUM M3MEpPUTENIbHON 0a3bl 3arOTOBKM (J11 JAHHOTO BbI-
JEP)KUBAEMOT0 pa3Mepa) OTHOCHUTEIIBHO MHCTpyMEHTa. lIpoekTupys npu-
CHOCOOJIEHUS, BOXKMOXKHO U3MEHATh TOJIBKO 3Ty MOrpemHocTh. [Ipu 3ToM
MPUCIIOCO0JIEHUE AOJDKHO 00€CeYrBaTh TaKyl YCTAHOBKY, UYTOOBI B Ca-
MOM IUIOXOM ClIy4ae
Ay =6,
I1€ O, — TEXHOJIOTUYECKUH JOIYCK HA BBIMOJHAEMBIN pa3Mep. BIoaHuB

TaKylO 3aMEHY B BBIPQXXCHUU I Ay, MOKHO HAUTH MAaKCUMAJIBHO JIOITY-

CTHUMYIO IOTPCHIHOCTD YCTAHOBKH 3arOTOBKH &, .

_ 2 A2 2 2 2
Eoon =6 =2 Ap)? A2 — A2 —3-A2 -3 A2
[IpoexTrpyemoe mpuUCTOCOOICHHE AOMKHO OBITh TaKUM, YTOOBI €ro
HOTPEIIHOCTh YCTAHOBKHU &,; <&, -
Ha npenBaputenbHOM 3Tare 4acTo NPUHUMAIOT

€s0n =(0,25-0,30)IT, ,,

rae T, , — IOoIyCK BBIAEPKUBAEMOIO pa3Mepa.

1.6. HOTPEIIHOCTb YCTAHOBKH B [TIPUCITIOCOBJIEHUN

HCO6XOI[I/IMO€ ITOJIOKCHHUC 3arOTOBKHU B HpI/ICHOCO6J'IeHI/II/I JOCTUra-

€TCs Iocie €€ GaSI/IPOBaHI/ISI N 3aKpCILIICHUA. HOFpGI.HHOCTB YCTaHOBKH ¢,
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BKJIIOYAET IMOTPEIIHOCTH COMYTCTBYIOIME oOouM mpoueccaM. Ilorpem-
HOCTb 0a3MpOBaHMS €CTh OTKJIOHEHHE (PAKTUUECKU JTOCTUTHYTOIO IOJIO-
KEHMsI 3arOTOBKH IIpU Oa3upoBaHUU OT TpedyeMoro. YncaeHHO OHa paBHA
Pa3HOCTH NPEIEIbHBIX PACCTOSSHUN M3MEPUTENBHON 0a3bl OTHOCUTENIBHO
YCTaHOBJIEHHOT'O Ha pa3Mep MHCTpyMeHTa. BennunHa nmorpemHocty 0as3u-
pOBaHUs HE SIBJIAETCS a0CTPAKTHOW M OTHOCUTCSI K KOHKPETHO BBIIIOJIHSIE-
MoMmy pasmepy. Iloaromy y BenMUuHBI ¢;B pacuérax HEOOXOAUMO YyKa3bl-
BaTh MHJIEKC COOTBETCTBYIOLIEro pasmepa. [lpu ogHoi u Toil ke cxeme Oa-
3UpPOBAHUS BEJIMYMHA MOTPEIIHOCTH Oa3MpOBaHUS AJI1 pPa3HbIX pa3MEpOB

MOXeT ObITh paznuuHoi. Tak, s pasmepa A (puc. 1.12) £5, =0, Tak Kak

TEXHOJIOTHYECKasi U U3MepUTeNbHasl (KOHCTPYKTOPCKasi) 0a3bl COBIIAIAIOT.

r B —
[ ]

3/ |
1

Puc. 1.12. Cxema niis pacuera
MOTPENIHOCTEN Oa3upoBaHUs

[TorpemnocTs OazupoBanus yisi pazMepaB paBHa momycky Ha pas-
mep C, Tak kak m3MepurenbHas 0aza 2 HE COBIMANAET C TEXHOJIOTUYECKOU
0aszoit 1. ITorpemnocTts 6asupoBanus nus pasmepa E paBHa g4, =0. Ta-

KAM 00pa3oM, JUIsl UCKITIOUEHHUS MOTPEITHOCTA 0a3upoBaHUsI HEOOXOAMMO
CTPEMUTHCSI COBMEIIATh TEXHOJOTHMYECKYI0 U HM3MEpPUTENIbHYIO 0a3bl. B
oOl1ieM cliydae BEJIMYMHA MOTPEIIHOCTU Oa3upOBaHUs OMPENEIeTCS KaK
MPOEKIUST PACCTOSIHUSL MEXAY MPEACIbHBIMU MOJIOKEHUSIMUA U3MEPUTENb-
HOU 0a3bl Ha HAMPABIICHUE Pa3Mepa, MOTy4aeMoro mpu oopadboTke.

[Tpumepsl 0a3upoBaHUsI 3arOTOBOK IMPU UX YCTAHOBKE OTBEPCTHEM
Ha [WJIMHIPUYECKYIO MOBEPXHOCTh OMPABKH MOKa3aHbl puc. 1.13.
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Puc. 1.13. Cxema st pacuera morpentHocTen
0a3upoBaHHS

Ecnmu npenmnonoxuth, 4TO BHYTPEHHUE U HAPYXKHbIC UIWHAPUYE-
CKHE MOBEPXHOCTH 3arOTOBKH COOCHBI, TO MOTPENTHOCTh Oa3UPOBAHUS JIJIs
pasmepa A pasHa:

- JUIsI IOCA/IKU 3arOTOBKH Ha ONPAaBKy 0e3 3a30pa — &5, =

- JUISl IOCAJIKU 3arOTOBKH Ha ONIPABKY C 3a30pOM — &5, =—+A,

rae A — 3a30p B COIPSIKEHUU 3arOTOBKU C OIPABKOM.
[TorpemHocTs 0a3upoBaHus ISl pa3MEpPOB, MOJYyYaEMbIX MEPHBIM
Wi (acOHHBIM MHCTPYMEHTOM, paBHa Hymo. Iloatomy &, =¢5, =0. B

JAHHOM Clly4ae MEpPHBIM MHCTPYMEHTOM ABIISIETCS (pe3a, oOecreunBaro-
mas moydeHrne pazMepa B, a 3a cuér mogbopa auameTpoB dpes odecrie-
yuBaeTcA nojaydeHnue pasmepa C.

[TorpenrHoCTh 3aKpeIyICHUsT — 3TO Pa3HOCTh MPEIACIBbHBIX CMEIIe-
HUH H3MEpUTENbHONW 0a3bl B HANpaBICHUHU IOJIy4aeMOIo pa3Mepa I0j
JCHCTBUEM CHJIBI 32)KMMa 3arOTOBKH. 3aroTOBKa CMeIIaeTcs n3-3a aedop-
MaIliu BCEX 3BCHBEB, BXOJAIIMX B IICMh: 3arOTOBKA — YCTAHOBOYHBIC dJIc-
MEHTBI — KOPITYC MPUCITOCOOICHHMS.

B kauecTBe npumMepa Ha puc. 1.14 npuBeacHa cxema MOSBICHUS T10-

TPEITHOCTH 3aKPEIUICHUsI P 00padOTKE YIIIOBOTO IMa3a MHUPUHON A.
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Puc. 1.14. IlonoxxeHue 3aroToOBKH MPU
00paboTke OOKOBOTO Maza

[Tpu mpunoxeHuun cumnbl 3akuMa W TexHOJOTHYecKas, a BMECTe C
HEl U u3MepuTenbHas 0a3bl cMelarTcs. B ciydyae HEMmocTosHCTBA ATOM
CHJIBI JIJISl TAPTUU 3aKPETUIEHHBIX 3ar0TOBOK MpH €€ u3meHeHuu ot W,.. 10
W, .« TeXHoJoruueckas 0as3a OyAeT cMelaThes OT NOoJIoKeHus 1 1o moso-
YKEHHUS 2:

&= (ymax - ymin) COS

rie@ — Yrojl MEXJy HamlpaBlIeHHEM IOJydaeMOro pa3Mepa U HarpaBJie-
HUEM JIEUCTBUSA CUIIbI 3aKuMa. [lorpenHocTs yCTaHOBKY 3aBUCHT OT &, , B
OCHOBHOM, OT TEPEMEIICHU B CTHIKE «3aroTOBKA — YCTAaHOBOYHBIC dJie-
MEHTbI HIPUCTIOCOOICHUSI.

Heo0xonMMoO OTMETHUTH, YTO €CIM BETUYMHA CMEIIEHUN MOCTOSHHA
JUI TIApTUU 3arOTOBOK, TO &, =0, Tak Kak 3TO CMEIIEHHWE MOXET OBITh
CKOPPEKTHUPOBAHO HACTPOUKOW CTaHKA.

3aBUCHUMOCTh  KOHTAKTHBIX  JedopManuii  CTbIKa  3arOTOBKHU
(puc. 1.15) — ycTaHOBOYHBIH 3JIEMEHT, KOTOPBIN BBIpaKaeTCst (hOPMYIION:

y=C-w",

rne W — cuna 3axxuma, IpUXO/SIIascs Ha YCTaHOBOYHBIN 3nieMeHT; C —
K03(h(HULIMEHT, XapaKTEepU3YIOMIMM BHUA KOHTAaKTa, MaTepUall 3arOTOBKH,
IIEPOXOBATOCTh U CTPYKTYPY €€ MOBEPXHOCTHOTO ClOs; N — KO3 duiu-
€HT, XapaKTepU3YIOIINI T YCTAaHOBOYHBIX 371eMeHTOB N <1.
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Ymax-Ymin

W min

W max

Puc. 1.15. 3aBUCHUMOCTH KOHTAKTHBIX
nedopMaiiuii CThiKa 3arOTOBKU OT CHJIBI
saxxknuma W

KoapdunuentsiC u N ycraHaBauBaroTcs 3KcnepuMeHTanabHo. [Ipu
00paboTKe mapThH 3aroTOBOK 3HaueHue ko3 duimenta C (ycTaHOBOUHBIE
3JIEMEHTBI OJTHU U T€ XK€, M03TOMYy N = const ) konednercs ot C,, 10 C .

a cuia 3axuma 3aroroeku — ot W, 1o W, .. CiienosarenpHo:
n n
&, = (ymax - ymin) COSa = (Cmax ) Wmax - Cmin ) Wmin) CoS .
I'paduueckn oOpazoBaHMe 3TONM MOTPEHIHOCTH MOXHO MPOUILIIO-
CTpUpOBaTh clieAyromei cxemoin (puc. 1.16).

y:Cmaan

E3 / y=Cminw"

Ymax

W min W max

Puc. 1.16. Cxema oOpa30oBaHus MOTPEUTHOCTH
3aKpeTUICHUS

W3 npuBen€HHONW 3aBUCHUMOCTH CIEAYET, YTO I YMEHBIUCHUS &,

HEO0OXOIMMO CTPEMUTHCS K TocTosiHCTBY W , oOecrieuynBaTh 1Mo BO3MOXKHO-
CTH OJMHAKOBOE KadecTBO 0a3 (crabmiabHOCTh Kod(hdummenta C) wu
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HAIpaBJIATh CUIIY 3aKHMa IMEPIEeHIUKYJAPHO K HANpaBiICHUIO BBIICPKU-
BAaE€MOT0 pa3mepa.

Kpome paccMOTpEHHBIX NBYX MOIPEIIHOCTEH &, U &;, B MOTPEII-
HOCTb YCTAHOBKH BXOJHUT TAKXKE MOTPELIHOCTH ITOJIOKEHUS 3arOTOBKHU &,
&7, KOTOpask BBI3BIBAETCSI HETOUHOCTBIO CAMOI'0 IPUCIIOCOOJIEHUS U OTIpe-
JEIIAETCA:

- OLIMOKAaMH M3rOTOBJICHHUS U COOPKH YCTAHOBOYHBIX DJIEMEHTOB &, ;

- X U3HOCOM ¢&,,;

- OIIMOKaMM YCTaHOBKHU U (pUKCALMU IPUCTIOCOOJIEHUS &, .

Cocrapsitoruas ¢, XapakTepu3yeT HETOYHOCTD MOJIOKEHHUsI yCTaHO-
BOYHBIX AJIEMEHTOB Npucnocobnenus. Tak Kak npu MCIOIb30BaHUU OJHO-
ro MPUCHOCOOJIEHHUS 3TO CHUCTEMaTHYecKas IMOTIPEHIHOCTh, TO €€ 4acTo
MO>KHO YaCTHUYHO WJIA MOJIHOCTHIO UCKIIIOUUTh HACTPOKOM cranka. OnHa-

KO IIpH HCIIOJb30BAHHMHN HCCKOJIBKHX OJHMHAKOBBIX HpHCHOCO6JICHHI>i OHa

HC KOMIICHCHUPYCTCA. COCTaBJISIIOIHaSI &,, XapaKTepu3yeT U3MCHCHHC I10-

JIO’KEHUSI KOHTAKTHBIX TTOBEPXHOCTEN YCTAHOBOUHBIX JIEMEHTOB B PE3YIlb-
TaTe M3HOCA WX B MPOIECCE IKCIUTyaTaluy MpHCTocoOiIeHus. Bennunny
M3HOCA OTIOPHI MOXKHO MMPUMEPHO BBIPA3UTH (HOPMYIIOi:

g, =fB-N?, MKM,
rie N — KOJIMYECTBO KOHTAKTOB (YCTAaHOBOK) 3arOTOBKH C OJTHOM TOM ke
OTIOpOM; [/ — MOCTOSIHHAS, 3aBUCAIIAS OT BUJA OTIOP U YCIOBUN KOHTAKTA.
Cocrasnsitonasi &, BBIPaKaeT MOrPEIIHOCTh YCTAHOBKHM MPUCIIOCO0-
neHust Ha crtaHke. [Ipu onpenenéHHbIX yCIOBUAX &, MOXKET ObITh KOMIIECH-
cupoBaHa. OObIYHO B cepuiitHOM npou3BoacTBe &£, =(0,01—0,02) rm.

Ecmu INPUHATDH, YTO BCC 3THU ITOTPCIIHOCTHU cnyqaﬁHLIe, TO:

AHAJIOTUYHO MOKHO OpeaACTAaBUTL BBIPAKCHUC JISI TTOTIPCIIHOCTU

YCTaHOBKH:

[, 2, 2
& —\/56 +&;+é&y .
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1.7. METOAUKA HASBHAYEHHA HOPM TOYHOCTHU

Hopwmbl ToUHOCTH PUCTIOCOOJIEHNI Ha3HAYAIOTCA B 5 3TAoOB.
1. Onpenenenne J0IyCTUMON IOIPEIIHOCTU YCTAHOBKY &, -

a) OMpeJIeNICHNE YUCIICHHBIX 3HAYECHUM BCEX COCTABIIAIONINX, BXOJIS-

X B BBIpAKCHUC UIA &, ,, MCTOAHUKA OIIPCEACICHUA KOTOPBIX OOBIYHO

IPUBOJIUTCS B CIPABOYHUKAX TEXHOJIOTA;

0) B psiZie Clly4aeB MOXHO BOCIIOJIb30BaThCs CIPABOYHBIMU JTAHHBIMU
00 SKOHOMHUYECKON TOUHOCTU 00paOOTKM Ha CTaHKAX.

2. OnpeneneHne MOrpeIIHOCTH Oa3UPOBAHUS &5

3. Onpezenenrie NOrpeHOCTY 3aKPEIUIEHUS &, .
4. Onpenenenue AOIMYCTUMOM MOTPEIIHOCTH MOJIOKEHUS &£ .
5. Pacnpenenenne cOCTaBISIOUIMX AOMYCTUMOW BEJIWYUHBL &, H

HA3HAYCHHE JIOMYCKOB HA HUX.

Ecnu okaxercs, 4TO IOMyCKUA OYEHb MaJIbl M HE MOTYT OBITh 0Oecte-
YeHBI, TO HEOOXOIMMO TPOAHAIM3MPOBATH IyTH YMEHBIICHUS BCEX CO-
CTaBJISIOIINX TTOTPENTHOCTH MOJIOKEHHS. B "rciie BO3MOKHBIX Ty TEH:

- TIOBBIIICHUE TOYHOCTH W3TOTOBJICHUS M MOHTa)Ka YCTaHOBOYHBIX
JJIEMEHTOB;

- TIOBBIIIICHUE U3HOCOCTOMKOCTH YCTAHOBOYHBIX 3JIEMEHTOB;

- OTPaHWYCHUE BEJIMYMHBI JTOTIOTHUTEIIFHOTO H3HOCA;

- 00paboTKa yCTAaHOBOYHBIX 3JIEMEHTOB B COOPAaHHOM MPHUCIIOCOOIIE-
HUH, a emé ydiie 00padoTKa yCTAaHOBOYHBIX JIEMEHTOB HETIOCPECTBEH-
HO Ha CTaHKe, Ha KOTOPOM OyJieT paboTaTh MPUCTIOCOOICHNE;

- BBIBEpPKa TOJIOKCHUS TIPUCTIOCOOICHUS Ha CTaHKE.

Ecnm sxemaemblii pe3ysbTar BCe K€ HE ObLI JOCTHTHYT, TO HEOOXO-
JTMMO MEHSITh CXeMy 0a3WpOBaHUs, a €CJIH MPU ITOM >KEJTAeMbIil pe3yabTaT
HEJOCTIKAM, TO HEOOXOAMMO MEHSATHh TEXHOJOTHIO WJIU IepecCMaTpHBaTh

KOHCTPYKTOPCKHC JOITYCKH.

26



2. YCTAHOBKA 3ATOTOBOK 1 YCTAHOBOYHBIE
QJIEMEHTDI

2.1. KITACCU®OUKALMA YCTAHOBOYHBIX 2JIEMEHTOB

Ha puc. 2.1 npencrasnena kinaccudukanus Hanboiaee 4acTo UCIOJIb-

3yE€MBbIX YCTaHOBOYHBIX JIeMEHTOB (Y 3).

\%C)
Jlns GasupoBaHus ¥ Jlnst 6asupoBanus
3aTOTOBOK Ha NpUCIOCco0IeHH | IPUCIOCOOIEHNH Ha CTaHKaxX
CTOJaX CTAaHKOB 0€3 \ —
IPUCTIOCOOIEHHH Omnops MInoHku
/\ HaIpaBJIAIONHe
[lmanku ynmopHsie OcHoBHBIe| |BcmomorarennHbIe

HenonBuxubie [TonBuxHEBIE

|

[ToxBoMMEBIE
CamoycraHa-
BJIMBAIOIIHECS

IInockocTu
HITeipu
[InacTuHBI
[Tanener
[Tpusmer

Puc. 2.1. Knaccuduxaius ycTaHOBOYHBIX 3JIEMEHTOB

Jlns peanu3zanuu 0a3upoBaHUs UCHOJIb3YIOTCS:

1)anemenThl Uit 6a3UpOBaHUs 3arOTOBOK Ha CTOJIE METAJIOPEXKY-
HIero cTaHka 0e3 MpUCIoCOOIeHUS,

2) 3JIeMEHTHI JJ1s 0a3UpOBaHUs IPUCTIOCOOJICHUS Ha CTaHKE,

3) yCTaHOBOYHBIE AJIEMEHTHI JTsi 0a3MPOBAHMSI 3aTOTOBOK B MPHCIIO-
COOJICHUSIX.

K mnepBbiM oTHOCsTCs TaHku ynopusle mo ['OCT1555-67. Oto
MPU3MATHYECKUE TUIAHKU C BBIMMOJIHEHHOM 3a OJTHO II€JI0€ C HUMH HAIlpaB-

JITIOMIEN IIITOHKOM.
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B kauecTBe BTOPBIX HCIONB3YIOTCS HMIMOHKH HAMPABJISIONIUE:

- mpuaMatudeckue ['OCT14737-69;

- crynenyatsie ['OCT14738-69;

- kpyrisie [OCT14739-69;

- ycranoBouHble mThipu ['OCT12213-66.

Haznauenue 3TUX 3JIEMEHTOB — OPUEHTUPOBAHUE MPHUCTIOCOOICHUS
OTHOCHUTEIIbHO CTOJIa CTaHKa. J[Js 3TOro Ha CToJie CTaHKa MMEEeTCs, Kak
IpaBUIIO, KANMOPOBaHHBIN Na3 (OOBIYHO 3TO LEHTPAJIbHBIN 143 CTOJA).

Tperbto Tpynmy 31eMEeHTOB (YCTaHOBOYHBIE AJIEMEHTHI MPHUCIIOCO0-
JICHUSI) Y9acTO Ha3bIBarOT onopamu. OHU JENSITCS Ha OCHOBHBIC U BCIIOMO-
rarenabHble onopbl. OCHOBHBIMHU Ha3bIBAIOTCS OMOPHI, ONpPEAEIAOINe MO-
JIO’KEHUE 3aroTOBKHM B MpHUCHOCOo0JeHuu. BeromorarenbHbIMU Ha3bIBAIOT-
Csl OTOPBI, NMpeAHA3HAYCHHBIC JHUIIb JJIs OOCCIEUYCHUs JOMOJHUTEIHHOM
ECTKOCTHU 3arOTOBKHU WJIM €€ YCTOMYMBOCTH B Ipoiiecce o0padboTku. Pac-
CMOTPUM IPUMEDP, KOTJa HAIUYUE B CXEME LIECTH OCHOBHBIX ONMOPHBIX TO-

yek oOecrneunBaeT MPAaBUILHOE IIOJ0KEHUE 3aroTOBKH J1000pabOTKH
(puc. 2.2).

6 S <>4 <5 -

12 3

Puc. 2.2. TTonoxeHue 3aroToBKH
710 00paboOTKH

7
ﬁ/

OnHako B mporiecce 00padOTKH OTBEPCTHSI, HAIIPUMED, CBEPIICHUEM,
IIICCTH OCHOBHBIX OIMOPHBIX TOYECK HEJIOCTATOYHO, TaK KAaK 3aroTOBKa MO-
KET OINPOKHWHYTHCA WM TPU Mallol €€ KECTKOCTH Je(OpMHpPOBATHCS.
YToOBI 3TOTO HE MPOU3OILIO, B CXEMY YCTAaHOBKH JOOABIISIOT BCIIOMOTa-
TEJIBHYIO OTOPY, BOCIIPUHUMAIONIYIO YaCTh CHJIBI TIOJa4d TIPU CBEPJICHUM.
HeoOxomuMo mMOAYEpKHYTh, YTO BCIIOMOTATeJbHAs ONopa HE JOJDKHA
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HapyliaTh MOJOXKEHUE 3arOTOBKHU, JOCTUTHYTOE 0A3MPOBAHUEM Ha OCHOB-
HBIE OTOPbI, TOATOMY OHA JIOJKHA OBITh MOJBHXKHOU U KECTKO (PUKCUPY-
IOILENCS TOIBKO MOCII€ YCTAHOBKH 3arOTOBKH HA OCHOBHBIE OTIOPHI.

JIJisi yMEHbIIIEHHs] TIOTPEIIHOCTA 00pabOTKM K YCTAaHOBOYHBIM 3JIe-
MEHTaM IPEABIBIAIOTCS CJIEIYIOIINE OCHOBHBIE TPEOOBAHUS:

1) yuca0 yCTAaHOBOUYHBIX 3JIEMEHTOB JOJKHO OBITh MUHUMAJIBHO HE-
00XOIMMBIM; M3JIUIIHEE YHUCIO YCTAHOBOYHBIX 3JIEMEHTOB BBI3BIBACT HE-
onpenenéHHOCTh 0a3UPOBAHMUS;

2) nJig TOBBIINICHUSI YCTOWYMBOCTH 3arOTOBKM B MPHUCIIOCOOJIECHUU
pPACCTOSIHME MEX]Yy YCTAaHOBOYHBIMHU 3JIEMEHTAMU BBIOMPAETCS MAaKCHU-
MaJIbHO BO3MOYXHBIM;

3) paboune MOBEPXHOCTH YCTAaHOBOYHBIX 3JIEMEHTOB JOJKHBI OBITH
HEOOJIBIIIUX PAa3MEPOB; MPU 3TOM MEHbBIIIEE BJIUSHUE HA MOTPEITHOCTh 00-
pabOTKU OKa3bIBA€T MOTPEUIHOCTH (POPMBI TEXHOJIOTMYECKOM 0asbl 3aro-
TOBKU;

4) ycTaHOBOYHBIC PJIEMEHTHI HE JOKHBI MIOBPEXKAATh 00paOOTaHHBIC
MOBEPXHOCTHU 3arOTOBKH; 3TO HE MO3BOJISIET CBECTH KOHTAKT YCTAHOBOYHO-
ro JIEMEHTA C 3arOTOBKON K MUHUMYMY;

5) paboune MOBEPXHOCTH YCTAHOBOYHBIX AJIEMEHTOB JOJHKHBI 00JIa-
JaTh BBICOKOM M3HOCOCTOMKOCTBIO (IJIsl YMEHBILICHUS BIUSIHUSA U3HOCA HA

MOTPEIIHOCTh YCTAHOBKH &,,); MO3TOMY YCTaHOBOYHBIC SJICMCHTBI H3TO-

TaBJIMBAIOT U3 yriiepoaucThix cranerd Y 7A...Y10A c 3akankoil 1o TBEpIO-
ctu HRC 55...60 wnu u3 craneit mapok 20 wim 20X ¢ memeHTanuei Ha
ryouny 0,8-1,2 mm um 3akankoit 1o HRC 55...60; unorma B maccoBom
IPOM3BOJICTBE Ha paboyre MOBEPXHOCTH YCTAHOBOYHBIX 3JIEMEHTOB
HAIUIaBJISIOT TBEPIBIN CIUIAB;

6) KOHCTPYKILIMSI YCTAaHOBOYHBIX 3JIEMEHTOB JOJKHA 00ecredrBaTh
OBICTPYIO UX 3aMEHY MPH U3HOCE WIIA MOBPEKICHUU.
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2.2. YCTAHOBKA 3AT'OTOBOK 11O IVIOCKUM BA3AM,
IHPUMEHSAEMBIE ITPU 9TOM YCTAHOBOYHBIE 3JIEMEHTbBI

Y cTaHOBOYHBIE 3JIEMEHTHI B BUJI€ TNIOCKOCTU MCIOJB3YIOT MPHU yCTa-
HOBKE Ha y>ke 00paboTaHHbIC 0a3bl B CIIyUasx:
- eCM  yACNbHOE JIaBICHUE HAa  YCTAHOBOYHBIC  DJIEMEHTHI

P, 2 40Mlla (umMeeT MeCTO B TSHKENOM MAUIMHOCTPOCHUHM);

- B IIPUCTIOCOOJICHUH OMpPEAeIEHHOro TUNa (HampuMep, MarHUTHbBIC
TUJTUTHI).

[Ipu McmoNb30BaHWN yCTAHOBOYHBIX 3JIEMEHTOB B BUJE IIOCKOCTH
(a Taxke W MPHU HCIOJIH30BAHUN YCTAHOBOYHBIX DJIEMEHTOB BCEX OCTAITh-
HBIX THUIIOB) HEOOXOAMMO MPUHUMATH MEPHI, 00eCTIeUnBAIOIIHE:

- BO3MOXXHOCTbh d(PPEKTUBHON OUNUCTKH UX OT CTPYKKH;

- KaK MPpaBUII0, BO3MOKHOCTh MX 3aMEHBI TPU U3HOCE.

Opmnako JUIsl YCTAaHOBKH 3arOTOBKH IO TIJIOCKMM 0a3aM B KadecTBe
YCTAaHOBOYHBIX D3JIEMEHTOB 4allle MCIOJB3YIOTCS INTBIPU W TIJIACTHUHBI
(puc. 2.3). Hteipu nmpumensitot ¢ riagakoi ['OCT 13440-68, chepuyeckoit
['OCT 13441-68 u naceuénnoi [OCT 13442-68 ronoBkamu.

Pasmepsr H,d,D,L oroBopeHs! cTaHgapTaMu.

A

D D
- VYV VIV M

)
D
’_1 | I 1 1 I |
d

Bun A

ZOZOZ0Z0)

Puc. 2.3. llteipu
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IITeIpy ¢ TIaAKON TOJOBKOW IPEIHA3HAYEHBI, B OCHOBHOM, JJIs 3a-
rOTOBOK ¢ 00pabOoTaHHBIMU 0a3aMH, a MITHIPU CO CHEpUUYECKUMH U Hace-
4EHHBIMU TOJIOBKAMHU — JIJIs1 3aTOTOBOK C HE0OOpaObOTaHHBIMU Oa3amu.

[Iteipr co cdepudeckoi TOJOBKOM, KaK MEHEe H3HOCOCTOMKHE,
MPUMEHSIIOTCS B Cly4asix 0cOOOM HEOOXOJIUMOCTH, HApUMEp, MPU yCTa-
HOBKE y3KHX JIe€Tajiel HeoOpaOOTaHHOM MOBEPXHOCTBIO, YTOOBI MOIYYUTh
MaKCUMaJbHOE PACCTOSTHUE MEXJY OMOPHBIMH ToukaMu. OpHaAKO I0my-
CTUMas TIpejiesibHas Harpy3ka Ha 3TH IITHIPU OTpaHUYeHa, U MOXKET ObITh
ompe/iesieHa Mo npubmmwkEnHoi popmyne: [P]~2-D?, krc mmm 20- D?, H,
rne D — B MuyummeTpax. Jjist 3arOTOBOK M3 IIBETHBIX METAJUIOB WJIU MX
CIUTaBOB MpenenbHble Harpy3ku Ha 30—40 % mensbe.

[ITeip ¢ HaceYEHHOM TOJIOBKOM, KaK MPaBWJIO, PACHOJIAraroT Ha
BEPTUKAJIBHBIX CTEHKAX KOPITYCOB (TO €CTh 3arOoTOBKa COMNPHUKACAECTCS C
HUMHM OOKOBBIMU MOBEpXHOCTSIMHU). [Ipyu MCHONIB30BaHUU 3TUX OMOP B Ka-
YECTBE FOPU3OHTAIIBHBIX OYUCTKA UX OT CTPYXKKHU 3aTpyaHeHa. [Jomyckae-
Masi Harpy3Ka Ha 3TH ONOPHI MPUMEPHO B 2 pa3a Oosblie, 4eM s chepu-

yecKux orop, To ecth[P]~40-D?, H.

2.3. YCTAHOBKA HITBIPEN B KOPITYCAX
NMPUCHHOCOBJEHUN

Jlist obecniedeHus: BO3MOKHOCTH 3aMEHBI IUTHIPEH OTBEPCTHUS IS
HUX B KOPITyCax BBIMOJHSAIOTCSA CKBO3HBIMU (puc. 2.4). ConpspKeHuUs Orop

C OTBCPCTUAMM I10 IMTOCANKE — ﬂ
S6
OHOpHBIe IJIOIIAaAKHU IMOA T'OJIOBKHU H.ITBIpGﬁ HOJDKHBI CJICTKA BBICTY-
I1IaTb OTHOCHUTCIIBHO Tpe6yeMor0 ITOJIOKCHHUA U 06pa6aTBIBaTBC$I B OJHUH
YCTaHOB, YeM OOECIICYMBACTCS PACIIOJIOKCHHE WX B OJHOMW TUIOCKOCTH.
OHOpBI C INIOCKHMMH TI'OJIOBKAMH IIOCJIC HX 3alIPpCCCOBKHM HHOI'IA TAKIKC
nudyroTcs B coOpaHHOM mnpucnocobienun. s storo mo pasmepy H

npeaycmarpuaercs npunyck 0,2-0,3 MM Ha nudoBaHue nocie cOOpKu.
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OnopHbIE MIOMAAKH [Tepexonnas BTyJKa

T -

KI 1 E
? ) Js6

|
H7

p6 H7

n6
Puc. 2.4. YcranoBka mreIps Puc. 2.5. YcTaHoBka mteIps
B KOpIIyC B KOPILYC C UCIIOJIb30BaHUEM

[IEPEXOHON BTYJIKU

[Ipu HEOOXOIUMOCTH YACTOM CMEHBI M3HOIICHHBIX IITHIPEN UX yCTa-

H7 H6
HAaBJIMBAIOT B MIEPEXOJHYIO BTYJIKY MO MOCAJKaM —— HIIH e a BTYJIKY B

Js6 h

H7 H7
KOpIyC — MO0 —— WJIH TR Topiubl BTyNOK MIHM(YIOT B OMH yCTaHOB, a

no p
BBICOTY OMOp H BBINOIHSIOT ¢ OTKJIOHEHUsIMH h6 wmmu h5.

OnopHble MIACTHHKHU (puUC. 2.6) MPUMEHSIOTCS JJI YCTAHOBKH 3aro-
TOBOK TOJIBKO IO JOCTAaTOYHO TOYHO 0OpaboTaHHBIM Oa3am. M3roraBiu-
BaroT TiactTuHKU corntacHo ['OCT4743-68 B AByX ucnoaHeHusax — 0Oe3 ma-
30B U C KOCBIMU Ia3aMH.

>

A-A €5§5 56 10-2,5

-4 DONXO
H 24

RO R—

&

>y |
T

Puc. 2.6. [Tnockue 1miacTUHKU

[InacTuHku 6€3 Ma3oB 1EIeCO00Pa3HO 3aKPEIUIATh Ha BEPTUKAIBHBIX
CTaHKaX KOPIYCOB MPHUCIOCOOJEHUHN, TaK KaK MPU TOPU30HTAJIHLHOM HX
MOJIOKEHUU B YTIyOJIEHUSIX MOJI TOJIOBKAMU BUHTOB CKAILJIMBAETCS MEJIKasI
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CTpY>KKa, TPYAHO yaajsieMasi Py OYUCTKE npucnocoonenus. [InacTuHku ¢
KOCBIMHM Ta3aMH YCTaHABJIMBAIOT HA TOPU30OHTAIBHBIX OBEPXHOCTAX KOP-
nycoB. B aTom ciydae cTpyskka, ciBUraeMasl pu nepeMerieHn yCcTaHaB-
JMBAEMOM 3aroTOBKHM, MOMAJaeT B YriyOJieHHs (KOChI€ Ta3bl) U HE Hapy-
mraeT KoHTakTa. MlHOTJa B KauecTBE OCHOBHBIX OIOpP MPUMEHSIOT CaMo-
YCTaHABIIMBAIOIIMECS OMOPHI, HO OHU YCIOXKHAIOT KOHCTPYKIHUIO MPHUCIIO-
coOJIeHUs, TTOITOMY NMPUMEHSIIOTCA JIMIIb B OCOOBIX ciydasx. Hampumep,
npu 0a3MpPOBAHUM 3arOTOBKU TUIOCKOCTSIMH €€ OOOBIIIEK, PacCoI0KEHHBIX
10 TIEPUMETPY UYETHIPEXYTOJIbHUKA. 37IECh 11e71ecO000pa3HO OJHY U3 MOCTO-
SIHHBIX OIOp 3aMEHUTh JIBYXTOUEHYHOH (pHC. 2.7).

A

—

('S

a3
OOBIIIKH
4

0
— S |

———

A

Puc. 2.7. OcHoBHas (IByXTOUEUYHAs1) OmoOpa

BcenomoraTenbHble OMOpbl MPUMEHSAIOT B PAa3IMYHBIX CXEMaX ycCTa-
HOBKM, B TOM YHCJI€ M TNPU YCTAaHOBKE 3arOTOBKU MO IUIOCKUM 0Oazam.
BcenomorarenbHbie 0nopbl ObIBAIOT CaMOyCTaHABIMBAIOIIMECS U MTOABOIU-
Mble.  CaMOyCTaHaBIMBAIOUIMECS  OMOPbl  M3rOTABIMBAIOTCA IO
'OCT13159-67.

CxeMaTnyHO, X KOHCTPYKLHIO MOXHO IPEICTaBUThH B BUJE, MOKa-
3aHHOM Ha puc. 2.8.
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Py

0=5-6°

Puc. 2.8. Camoycra-
HaBJIMBAIOIIASCS BCIIO-
MoOTaTelbHas 0IMopa

J1o yCTaHOBKM 3arOTOBKHU B MPUCIIOCOOIEHNE MOBEPXHOCTh KOHTAKTa
Onopsl | HAXOAUTCA BBIIIE OCHOBHBIX OIOP, a KJIMH 2 OTBEAEH U HE KOH-
TakTUpyeT ¢ onopoil 1. [Ipu ycTaHOBKE 3arOTOBKM Ha OCHOBHBIE OMOPHI
OHa JaBUT Ha omnopy 1, omyckaer e€ BHU3, Cxxumas npyxkuny 3. Ilocae Toro
KaK 3aroTOBKa JIDKET HA OCHOBHBIE OMOPHI, KJIUH 2 MPUKUMACTCS CUIION

P, x omope u TeM cambiM (pukcupyer €. Yroin a=5-6" MeHblIe yria

Tpenus. [Ipu s3ToM obecrieunBaeTcsi CaMOTOPMOKEHUE (KJIIMH HE BBITAJIKHU-
BaeT onopy). O4EeBUIHO, YTO YCUIIUE MPYKUHBI TOJKHO OBITh MEHBIIE CHU-
JIbI TSDKECTHU 3arOTOBKH, MPUXOASLIENcs Ha onopy 1.

JIOCTOMHCTBOM CaMOYCTAaHABJIUBAIOIIMUXCS OTOP SIBJISIETCS UX OBICT-
pOJICICTBHE, TaK KaK IITHIPU aBTOMATUYECKH BXOST B COMPUKOCHOBEHHUE
C 3aroToBkor. HemoctaTkoM 3THUX OmOp ABISETCS HEBO3MOXKHOCTH IPUME-
HATH MPU OOJIBIINX 3HAYEHUSX CHUJI, IEHCTBYIOIIUX BAOJb OCU CTEPXKHS 1.

ITockosbKy yron o HebOMbIIOM, TO P, no/mkHa ObITH 10CTATOYHO 0OJIb-

II0M, a 3TO TpeOyeT YBEeIUUYCHHE MPOYHOCTH U radapUTHBIX pa3MEpPOB CTO-
MOPHOTO YCTPOMCTBA ((PUKCUPYIOIIETO YCTPOIMCTBA).

WNHuaue yctpoeHa moaBoauMas omopa, mokazanHas Ha puc. 2.9. Iloka
B MIPUCIIOCOOJICHUN HET 3arOTOBKH, ITHIPh | HAXOMUTCS HUXKE OCHOBHBIX
orop. Ilocie ycTaHOBKM 3aroTOBKM Ha OCHOBHBIC OTIOPBI, BPYYHYIO, JTBH-
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KEHUEM KJIMHA 2, BBIIBUTAETCS WITHIPh | 4O CONMPUKOCHOBEHUS C 3arOTOB-
KOW, a 3aTeM (PUKCHUPYIOTCS KJIHH.

27z

Gukcanus KImHa

Puc. 2.9. Ilogsogumast
BCIIOMOTaTeIbHas Oropa

JlocTOMHCTBaMU 3TOM OTMOPHI SBISAETCS BO3MOXKHOCTH BOCTIPUHUMATH
OOJBIITNE CHIIBI U HEOOJIbIIIOE Yeuine (DUKCAIIUU.

K ee HemocTaTky MOXHO OTHECTH Hambojee 4acTO HCIOJIb3YEeMBbI
PYYHOH TMOABOMA M, KaK CJICJICTBHE, HU3KYIO MMPOU3BOIUTEILHOCTE. He pe-
KOMEHJIyEeTCSl IPUMEHSTHh MPU 00pabOTKe HEOOIBIINX MO pa3MepaM 3aro-
TOBOK, TaK KaK MOKET ObITh HAPYIIECHO MOJIOKEHUE 3arOTOBKU, JOCTUTHY-
TOE TpH 0Aa3MPOBAHUH HA OCHOBHEIE OTIOPHI.

2.4. YCTAHOBKA 3ATOTOBOK IO HAPYXKHOH
MUJINHAPUYECKOH NOBEPXHOCTHU Y IPUMEHSIEMBIE
IHPU 3TOM YCTAHOBOYHBIE 3JIEMEHTbBI

JIJisi yCTaHOBKHM 3arOTOBOK IO HapyXHOW IUIMHAPUYECKON MOBEpX-
HOCTH YaIlle BCEro MCHoJb3ytoT npusMsbl (puc. 2.10). [Ipusmoii Ha3pIBaroT
YCTAHOBOYHBIN 3JIEMEHT C paboueil MOBEPXHOCTHIO B BHUJIE Ma3za, 00pa3o-
BaHHOI'O JBYMs IUUIOCKOCTSIMU, HAaKJIOHEHHBIMHU JIPYT K APYTy IMOJ YIJIOM
2a . Ilpumensiercst mpu 00pabOTKe 3JIEMEHTOB Oynyliel AeTanu, ompese-
JEHHBIM 00pPa30M PACHOJIOKEHHBIX OTHOCHUTENIBHO €€ UMUIMHIPUYECKON

IMOBCPXHOCTH.
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Puc. 2.10. Cxema ycTaHOBKH
3arOTOBKH B MIPU3MY

[Ipu3ma ompenenseT MOJOKEHUE MPOIOIBHOW OCH 3aroToBku. Ilo-
TOMY OY€Hb BaXXHO TOYHO 3a(PUKCUPOBATH MOJIOKEHUE MPU3MBI HA KOP-
nyce npucnocoosnenus. C 3TOM LeNbl0 IpU3Ma KpenuTcsi B mpucnocooe-
HUEe KpoMme BUHTOB | emé u mrudramu 2. J{ng ynoocrsa nundoBanus pa-
O00UYMX TTOBEPXHOCTEH BBIMOIHEH MPSMOYTOJBHBIN Ta3, a ajisi 0e30MacHon
OYUCTKU OT CTPY>KKH U yA00CTBA MEPEIBUKEHUS YCTaHABIMBAEMOM 3aro-
TOBKM CHUMaroTcsi gacku. Ha yeptexxe mpu3Mbl 00513aT€bHO YKA3bIBAIOT
pasmepel: M, T u /[. Paamep M TpebOyercs ajist pa3MeTKu U rpy0oit 00-
pabotku. Pasmep T ucnonbs3yercs Il KOHTPOJIS MPU3MBI TTOcie 00padoT-
KM 110 pa3Mepy KOHTPOJbHOM OMpaBKU. B mpucnocoOsieHusIX UCnoiab3yoT
npu3Mbl ¢ yraamu 2a =60,90 u 120. Yron 2a =120° game ucmons3yercs

B TSDKEIIOM MaImmHOCTpoeHUHU, 2a = 60° — B mpubopocTtpoeHun. B odmem
MAIIMHOCTPOCHUH HaMOOJIbIIEEe PACIPOCTPAHEHUE TOIYUYMIN MPU3MBI C

yriioMm 2a =90°. Kaxnas npusMa UCIOIB3YETCS JIJIA ONPeIeIEHHOTO JTha-
na3oHa quamerpoB D oOpabaTbiBaeMbIX 3arOTOBOK.

B 3aBucHMMOCTH OT COOTHOIICHUS JJIMHBI L mpu3mbl K auameTpy D
YCTaHABJIMBAEMOM 3aroTOBKH, 3aroTOBKa JIMIIAETCS PA3JIMYHOTO YHUCTa
CTEIIEHEH CBOOO/IBI.
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L . .
ITpu 5 >1 — 4eThIpEX cTeneHer cBoOObI (YCIOBHO JJIMHHBIC 3aro-
TOBKH).
L .
[Tpu 5 <1 — nByX creneHed cBoO0 bl (YCIOBHO KOPOTKHE 3arOTOB-

KH).

[Ipu3mbl 1711 yCTAHOBKH KOPOTKHMX 3arOTOBOK CTaHAAPTHU30BaHBI MO
I'OCT12195-66".

[TorpemHocTh 0a3upoOBaHUs MPU YCTAHOBKE 3arOTOBKM Ha MPU3MY
sBIsieTCA QyHKUUEN J0MycKa Ha JUAMETP LUIMHIPUYECKOW MOBEPXHOCTU
3arOTOBKH M, B OOLIEM ClIy4ae, 3aBUCUT TaKKe OT MOrPEeIIHOCTU €€ (POpMbI
(HO OOBIYHO MOTPEIIHOCTh ()OPMBI HE YUHUTHIBAECTCS, TAK KAK €€ BIUSHUE
HECYIIECTBEHHO). BenuunHa norpenHocTyu 0a3upoBaHus ONpeIesieTcs u3
ciaenyromein cxeMsl. [loyoxxeHue ocu OTBEPCTUS OTHOCHUTENIBHO LIAJIMH-
JPUYECKOM MOBEPXHOCTH Bajla MOXKET OBbITh 33JJaHO KOHCTPYKTOPOM OJI-
HHUM U3 TPEX pa3MepoB X;, X, WK X, (puc. 2.11).

Puc. 2.11. BapuaHTsl 3aJ1aHUA [TOJOXKE-
HUSL OCH 00pabaThIBAEMOI0 OTBEPCTHS

Bo Bcex TPpEX ClIydadX UMECT MCCTO ITOTIPCIIHOCTD 6a3I/IpOBaHI/I${, TaK
KaK HUTJC HET COBIIaJCHUA TEXHOJOTUYECKON U HSMGpHTCJ’IBHOﬁ 0a3. Tex-

HOJIOTUYECKON 0a30i i1 BCeX TpeX pa3sMepoB sBIsAeTCs Touka M
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(puc. 2.12), mOCKOJIbKY UMEHHO OTHOCHUTEIBHO 3TOW MOCTOSITHHOW TOYKHU
IPOU3BOAUTCS pa3MepHas HaJaJKa PEXYIIEro MHCTPYMEHTA ISl JTHOOBIX
BBIIEPKUBAEMBIX PA3MEPOB 10 BEPTUKAIBHON KOOpJUHATE.

A
P
/7 AAN

~/ l

\_/Af‘//

D

min
e SEE—— e 1

D max
|t e

Puc. 2.12. TlorpeurHocts 6a3upoBaHus
IJIs1 pa3Mepa X, IPU YCTAaHOBKE 3arOTOBKU

Ha [PU3MY

Tak, Hampumep, Uisi pa3Mmepa X, HU3MEPUTENbHOW 0a3oi sBIsETCS
BEPXHssSl TPaHMLA LUIAUMHApPA A, UIsI X, — OChb 3arOTOBKH, a I X3 —
HWOKHIS TpaHuia nuiuaapa C.

[Ipu onpeaeneHny MOTPEIHOCTH OA3UPOBAHUS ISl pa3Mepa X, y4H-
TBIBAEM, UTO AHamMeTpbl D 3aroroBOK B mapTUU W3MEHSIOTCS B MpEEIax
nomycka ¢ . Pasmep Y 3agaéres, Hanpumep, KOHIYKTOPOM.

Dox — Drin =9 -
Bemnunna ¢; paBHa:
Esxt = Ximax — Ximin = AM —AM |
AM = AO+OM = Drax + D’T‘a" :
2 2-sina

AHaAJIOTUYHO:
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D . D..
M — min + min 1
A 2 2-Sina

c — Dmax Dmax _ Dmin _ Dmin —
M2 " 2.sine 2 2-sina
— Dmax - Dmin 4 Dmax - Dmin _ 1+ 1 .
2 2-sina 2 2-sina
- Dmax _
5 .
g D min . g
S| S
< /"\ >
N
L |/ e \ .
[0 \
O1
>
q 20
B1 ‘
M

X3min
X3max
Y

Puc. 2.13. TlorpemHocTs 6a3upoBaHus
IUIA Pa3MEPOB X, U X, IIPU YCTAHOBKE 3a-

I'OTOBKH HaA IIPpU3MY

Jiis ipu3Mmel ¢ yriom 2a = 90°:
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1,2 L —)5 (0,5+0,707)-5 =125

55x1:(§+m)' (E 141
s =120.
AHAJOTUYHO MOKHO OIPEACIUTh TOTPEIIHOCTH Oa3UpOBAHUS IS
pa3MepoB X, U X5 (puc. 2.13).

D D,
™ Komin = OM = OM = 2-Sn;:1xa - 2~ST;;10( -

85x2 = X2max

Dmax_Dmin _ o .
2-sina 2-sina’

o
Eoxa =5 o A 2a=90° g4, ~0,70;
Esx3 = X3max - X3min =AM — ALM ;
AM = Dn_1ax _ Dmax ; AiM — DrPin i Dmin ;
2-sinx 2 2-Sina 2
_ Dmax _ Dmax _ Dmin Dmin _
Esx3 = 5 . T =
2-SInax 2 2-sinx 2
_ Dmax — Dmin _ Dmax — Dmi 1 _1
2-sina 2 2-sina 2
1
Esn =0 —=), ma 2a=90° ¢,..,~0,2-5.
5x3 = (2 Sine 2) A 5x3

Takum oOpa3zoM, MOXHO HAOOMBATHCS TMOBBIIMICHUS TOYHOCTH 0Opa-
OOTKH, HE MEHsSI TEXHOJOTMYECKOW 0a3bl, MyTEM H3MEHEHHS B3aMHOTO
TIOJIOKEHHUST MPU3MbI M 3arOTOBKH. B HameM mpuMepe 3TO OTHOCHTCS K

pazMepaM X, X;. TOIbKO MOBOPOTOM 3aroToBku Ha 180° MOXHO yMeHb-
MIUTh &5 OT £5,=12-8 10 &5, =0,25. [lns pa3mepoB, MOAOOHBIX X, (TO
€CTh Pa3MEpOB OMPEICIAIOMIUX MOJIOKEHUSI 00padaThIBAEMOIo 3JEMEHTa
OTHOCHUTEIIBHO OCHU 3arOTOBKH), B HEKOTOPBIX CIydasiX &£; BOOOIIE MOXKHO

CBECTH K HYJIIO.
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2.5. YCTAHOBKA 3AI'OTOBKH 1O BHYTPEHHUM
HUJINHAPUYECKHUM HOBEPXHOCTAM, IPUMEHSAEMBbIE
HHPU 3TOM YCTAHOBOYHBIE 3JIEMEHTbBI

VY cTaHOBKY 3aroTOBOK ¢ 0a3MpOBaHUEM Ha HMUJIUHIAPUYECKUE OTBEP-
CTUSl MPOU3BOAAT HAa ONpaBKM M mNanblpl. Ha ompaBkax oOpabaTbiBaroT
BTYJIKM, TWIb3bl, (iaHIpl, 3yOuarble Kojéca W T. I. KOHCTpyKTHBHO
OTMPaBKU OBIBAIOT XKECTKHE U pakKUMHBIE. Pa3zKUMHbIE ONpPaBKU paccMOT-
PEHBI HUXKE.
JXéctkue onpaBku MOAPA3AEISIOTCS Ha:
- KOHUYECKHUE;
- MWIMHAPUYECKUE JIJIS1 TOCAJIKU 3arOTOBKHU C TAPAHTUPOBAHHBIM:
a) HATATOM;
0) 3a30poM.
CaMmu OmnpaBKM YyCTaHaBIMBAIOTCS HA CTaHKE (TOKapHOM, HUIU]O-
BAJIBHOM H T. I1.):
- 10 CBOMM LIEHTPOBBIM OTBEPCTHSIM;
- C IOMOIIIbIO KOHYCHOTO XBOCTOBHKA;
- ¢ MOMOIIIbIO (hJIaHIIA.
Konuueckue 1meHTpoBbie omnpaBku (puc. 2.14) craHmapTH30BaHbI 110
'OCT16211-70.

r

A

——-l

== sm ?
o

.

Puc. 2.14. Konndeckas ornpaBka
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Jli1st Toro 4ToOBI COOOILIATh OMPaBKE C 3arOTOBKOW BpallleHHE, Ha Jie-
BOM KOHIIC OTPABOK JCJNAaIoT JIbICKH (Kak B ompaBkax mo [OCT16211-70),
KBaJpaT U yCTAaHABIUBAIOT MOBOJIOK.

KonycHocTh pabodeil yacTu AenarOT B 3aBUCUMOCTH OT JHUaMETpa
onpasku B mpeaenax ot 0,00055 no 0,00040 (4To COOTBETCTBYET yriiaM
HakJoHa « =56"—-42"). 3aroroBka, ¢ oOpaboTaHHBIM IO 6,7 KBaIUTETaM
OTBEPCTHEM, Ha TaKHE ONPaBKU HacakuBaeTcs JErKMMHU yaapamu. Benen-
CTBHE PACKJIMHUBAIOUIETO ACHCTBUS OHA YAEP>KUBAETCS OT MPOBOpAYMBa-
HUS Npu 00paboTKe (HO HEOOXOIUMO OTMETHUTh, YTO ATH OMPABKU MpUME-
HSIIOTCS 111 TOYHBIX palbOT, TO €CTh Ha YMCTOBBIX ONEpalusix, KOrja CHU-
MaIOTCS «MAaJIbIE» CTPYKKU U YCHIIMS pe3aHUsI HEBEIIUKH ).

JIOCTOMHCTBaMU 3TOU ONIPABKU SBJISFOTCA

- CPAaBHUTEJIBHO MTPOCTAsi YCTAHOBKA 3arOTOBKH;

- oOecrieurBaeTCsl BbICOKass TOYHOCTh LIEHTPUPOBaHUS (COBMELIEHUE
OCEil ONpaBKU U 3aroToBKM). [IorpemHOCTh COCTABIAET BEIUYMHY MOPSAIKA
0,005-0,010 mm.

Henocratkamu 3TOM OnpaBKU ABJISIFOTCA:

- OTCYTCTBHE TOYHOW (UKCAIMU MApTUHU 3aroTOBOK IO JAJMHE (32
cuér KosiebaHuil pazmMepa 0a30BOro OTBEPCTHS), A, CIEAOBATEIbHO, HEBO3-
MOKHOCTh 00pa0OTKHM TOPLIOB M YCTYNOB Ha MPEIBAPUTEIILHO HACTPOCH-
HBIX CTaHKax;

- 00pa0O0TKa JJIMHHBIX 3arOTOBOK 3aTpyJHEHA.

OnpaBka NpUMEHAETCS B €AUHUYHOM M MEIKOCEPUMHOM MPOU3BOJ-
CTBax.

Hwxe mpeacTaBiieHa KOHCTPYKIIMSI OMpPaBKH, Ha KOTOpYH oOpaba-
ThIBACMbIC 3arOTOBKH YCTaHABIMBAIOTCS ¢ HATArOM (puc. 2.15).

JlnaMeTpbl BCEX 3arOTOBOK JIOJIKHBI ObITh MEHBIIIE THaMETPa OINpaB-
ku. Vcronb3ysl ynopHble NOJAKIAIHbIE KOJbLA MPH 3alPECCOBKE, 3ar0TOB-
Ky MOXHO OPHUEHTHUPYIOT MO JJIMHE. BBINOIHSAS KOJIBLIEBYIO BBITOUKY 2,
MO>KHO MOJpPE3aTh TOPEI] 3ar0TOBKU. JTO SIBISETCS MPEUMYIIECTBOM TaKUX

OIIPAaBOK I10 CPaBHCHHIO C KOHMYCCKHNMHU OIIPpaBKAMM.
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Puc. 2.15. OnpaBka 1Ji1 yCTaHOBKH 3aTOTOBKH C HATATOM

Hamnpagpnstommas meiika 1 ciryXuT 11 CBOOOTHOM MOCAIKH 3arOTOB-
KU OT PYKH.

TodHOCT, TICHTPHPOBAaHMS HAa OMNpPaBKE COCTABISIET IOPSIKA
0,005 mm.

HenoctaTkoM Takux OMpaBOK SIBISETCS HEOOXOAMMOCTH YCTAaHOBKH
Ha y4acTKaX MEXaHMYeCKOH oOpabOTKHU JAOMOJHUTEIHLHOTO 000PYI0BaHUS
— TPECCOB ISl 3alPECCOBKU U PACIIPECCOBKHU 3aroToBoK. J(namerp pabdo-
4eil gacTu 3 pacCUMTHIBaeTCS TaKUM OOpa3oM, 4TOOBI 3a CUET HATATA CO-
3/1aBAJIMCh CHJIBI TPEHUS, yACPKUBAIOIINE 3arOTOBKY OT MPOBOPAYMBAHMUS
¥ OCEBOTO CMEIICHUSI.

IIOBOJOK 3
77777777 ) L
B N
q_ b L — W ,::3
i — [N
s
XOMYTHK

Puc. 2.16. OnpaBka 1 MOCaJAKU 3aTOTOBKH C 3a30pOM
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Korga He TpeOyeTcsi BHICOKOM TOYHOCTH LIEHTPUPOBAHUS 3arOTOBKU
BO3MOKHO TPUMEHEHHE ONPABOK JJISl IMOCAJKH 3arOTOBKU C 3a30pOM
(puc. 2.16). IlomokeHre 3aroTOBKH IO JJUHE OMNpEACNsIeTcs OypTHKOM
onpaBku. [IpoBopaunBaHue 3arOTOBKM Ha ONpaBKE MpPenyNpeKIacTcs 3a-
KperyieHueM raiiku 1 (Jin0o IIMOHKOM 2, €ciiid B 3arOTOBKE €CTh IIIMOHOY-
HbII 11a3). [IpumenstoTcs OpIcTpOChEMHBIE IANOBI 3, €Clii AUaMETP Talku
MeHbIIIe AuaMerpa oTBepcTus. OTBepCTUE 3ar0TOBKU PEKOMEHAYETCSl 00-
pabarbiBaTh 10 7 KBanmuTeTy. Ha paccMOTpeHHble ompaBKu Oa3upyroTcs,
KaK MpaBWiIO, JJIMHHBIE 3arOTOBKH, TO €CTh 3arOTOBKH C COOTHOILIEHHEM

L
B>1. [Ipu sTOM 0Oa3oBas NUIMHJApPUYECKAs MOBEPXHOCTH JIMIIAET 3aro-

TOBKY YETBIPEX CTEIMEeHEH CBOOOIBI, a TOPEIl YIUPAIOIIHICS, HAalPUMED, B
OypTHUK ONpaBKH — OJHOM cTerneHu cBoOobl. CyIecTByeT OOJbIIOe KO-
JMYECTBO 3arOTOBOK, 0a3MpPOBAHKME KOTOPBIX MPOU3BOIUTCS O KOPOTKOM

. L
MUJIMHAPUICCKOU IMOBCPXHOCTH € COOTHOLMICHHCM B<l Takue IMOBCPX-

HOCTU SIBJISIFOTCS. TBOMHBIMHM ONOPHBIMU 0Oa3aMM M JIMILAIOT 3aroTOBKY
TOJIBKO JIByX cTeneHeil cBoOoabl. B 3TOM ciywae 3aroroBka Oasupyercs
TaK)Xe U MO MIOCKOCTU, KOTOpask JTUIIAET 3ar0TOBKY TPEX CTENEeHe CBOOO-
ael (puc. 2.17). Ilpu Takux cxemax Oa3MpOBaHHS 3aroTOBKa CBOWMH OT-
BEPCTUSIMHM YacCTO YCTAaHABIMBAECTCS Ha Majblbl. VX KOHCTPYKLIHH CTaH-
JNApTU30BaHBbI.

[Tanp1bl noapa3aesstoTCs Ha MOCTOSIHHbIE U CMEHHBIE.

KoHcTpykuuu nanbleB, NpeACcTaBiICHHbIE HA pUC. 33, B IPUMEHSIOT,
KOI'/Ia 3ar0TOBKY YCTaHABJIMBAIOT TOPLEM Ha JPYrUe ONOPHI, HAIIPUMED, Ha
IUTACTHHBI.

B konctpykuusx puc. 33,06 u puc. 33,r onopoi A MIOCKOCTH CIIy-
&KaT OYpPTUKHU MAJIbLIEB.

B cnydasix, korga 3HaYUTENbHBIE CUJIbI 32KMMa U PEe3aHus U3HAIIU-
BaloT OypTUK ObICTpee Majiblia, BMECTO OypTHUKA MPUMEHSIOT ClieHHaIbHbIC
maiioer  (puc. 33,x). Ilpm 3ToM HeoOXoauMo oOpamaTh BHUMAaHHWE Ha
yI0OCTBO OYMCTKH IIa0 OT CTpYyKKH. [[11s1 3TOro onopHyro NOBEPXHOCTH
1aOBI BBITTOTHSIOT PEPHIBUCTOM.
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Puc. 2.17. Cxema 6a3upoBaHusI ¥ IPUMEPHI YCTAHOBOYHBIX AJIEMEHTOB JIJIS €€
peanuzanuu

2.6. YCTAHOBKA 3AT'OTOBKH 1O IBYM OTBEPCTUSAM
N IVIOCKOCTHU, TIPUMEHSAEMBIE ITPU OTOM
YCTAHOBOYHBIE 3JIEMEHTDBI

Takas ycTaHOBKAa IMIMPOKO OYCHb HCIOJB3yEeTCS MPU 00paboTke 3a-
TOTOBOK THIIa KOPIYCOB, IUIUT, paM M KapTEPOB.

JIOCTOMHCTBAMHU TaKOM CXEMBI SIBJISIFOTCS .

- OTHOCUTEIIBHO MPOCTasi KOHCTPYKIIMS TPUCTIOCOOJICHUM;

- BO3MOXXHOCTb OOECIICUCHMS MPHUHITUIIA TTOCTOSHCTBA 0a3 Ha pas-
JIMYHBIX OIEpaIUsIX TEXHOJOTHYECKOTro MpoIecca;

- OTHOCHUTEJIBHO TMpOoCTas Iepeada u (pukcamusi 3aroToBOK Ha aBTO-
MaTHYECKUX MTOTOYHBIX JTUHUSIX.
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basupoBanue npucrnocoOJeHU-CIIyTHUKOB Ha MO3UILIMIX aBTOMAaTH-
YECKHUX JIMHUM TaK/KE OCYLIECTBILIETCS 110 3TOM CXEME.

OpnuH U3 BO3MOXKHBIX BApUAHTOB CXEMbl 0a3WPOBAHUS 3arOTOBOK MO
JIBYM OTBEPCTHSIM U TJIOCKOCTH UMEET BUJI, MOKa3aHHBINA Ha puc. 2.18.

2% 0
4 5 6

/\ /\ /\
1 3 2

Puc. 2.18. Cxema GazupoBaHHus 110 IBYM
OTBEPCTHSIM H IJIOCKOCTH

Takoe pacrnpenefneHle OMOPHBIX TOUYEK MMEET MECTO, KOrja JjIuHa
KOHTAaKTa MaJIbIIEB C OTBEPCTUSMHU MEHBIIIEC TUAMETPOB ATHUX OTBEPCTUM.
Kpome nepeynciaeHHbIX BbIllI€ JOCTOUHCTB, €CTh €IlI€ OJIHO — TaKas ycTa-
HOBKa, JIMINAsi 3arOTOBKY IIIECTU CTEMEHEW CBOOOJbI, TI0O CPAaBHEHUIO C
YCTAHOBKOW Ha IIECTh OIMOPHBIX TOYEK M0 TIJIOCKOCTU OOECIeunBaeT
OOJIBIIIYIO TOCTYIMHOCTh PEXKYIIEr0o MHCTPYMEHTA K 00padaThiBaeMO 3aro-
TOBKE MPAKTUYECKU C MATU CTOPOH. [110CKOCTh U Ba OTBEPCTHSA, KaK Mpa-
BUJIO, JJOCTAaTOYHO TOYHO 0OpaboTanHbie 0a3bl. [1mockocTh 00pabaThIBaOT
HAYMCTO Ha OJIHOW U3 MEPBBIX OMNEpaluii, a OTBEPCTUSI Pa3BEPTHIBAIOT, Ya-
1€ BCEro, M0 CEbMOMY KBaJIUTETY. B KauecTBe yCTAaHOBOUHBIX 3JIEMEHTOB
JUTSI TUTOCKOCTH MPUMEHSIOT TJIACTUHBI, a I OTBEPCTUN — HEMOABUKHBIC
VTN BBIIBUYKHBIC MAJTBIIBI.

KOHCTpYKTHBHO pa3iuyaroT YCTaHOBKY Ha JIBa ITUJIMHIPUYCCKHUX
najbiia (MX KOHCTPYKIMS Obljla pacCMOTPEHA paHee) WK Ha OJWH ITUJIUH-
JPUYECKU U OJVH CPE3aHHBIN MaJIbIIbI

[Ipy nDpoeKTHUpOBaHMU MPUCIOCOOJICHUN C JBYMs MalibllaMu
(puc. 2.19) HEOOX0UMO PEIIMTD 3a/1a4H 10 ONPEICICHHIO:

- HOMHUHAJIBHBIX IMAMETPOB nanbLes: d,, u d,;,;
- IOIYCKOB Ha UX U3TOTOBIIEHUE: Oy U Ofps ;s

- JOIIYCKOB Ha MCKOCCBOC PACCTOAHUC ITAJIBLICB 517 .
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d”oﬂln do2min

Slmin / L_g f SZmin

Puc. 2.19. Cxema ycTaHOBKH 3arOTOBKH
Ha JBa IIWIMHAPUYCCKUX TaIbIla

NcxonubiMy TaHHBIMU SIBJISTFOTCSL

- HOMHMHAJIbHBIE 1UaMeTpbl 0a30BBIX OTBEPCTUN Uy U dpy;

- UX gomycku dy, u d,;

- HOMAHAQJIBHOE 3HAYCHUE MEKOCEBOT0 PACCTOSIHUS OTBEPCTUM L |

- IOITYCK Ha 3TO PACCTOSHUE O, .

B mpaBmibHO CIPOEKTUPOBAHHOM MPHUCIOCOOJIEHUN JTOJKHBI OBITH
00€eCIeYEeHbI:

- BO3MOXXHOCTh YCTAHOBKH Ha JIBa MaJblia 0001 3aroTOBKH U3 map-
TUH C MEXIEHTPOBBIM PACCTOSIHUEM U JUAMETPAMU OTBEPCTHUI B Mpeienax
3aIaHHOTO JOMycKa (FOAHOM 3ar0TOBKH);

- TpeOyeMasi TOYHOCTh MOJy4YaeMbIX Ha ONepaluud pa3MepoB U B3a-
MMHOTO TIOJIO’KEHHS] TOBEPXHOCTEN.

JluameTp OIHOTO W3 MalblEB OOBIYHO 33JaI0T PAaBHBIM HOMHMHAJb-
HOMY JrameTpy 0a30BOTO OTBEPCTHS, a IOMYCK Ha Hero Ha3zHadatot 1o f6,
f7 wmm €9. JluameTp BTOPOTO majblla OMPEACISIOT MCXOJIS U3 YCIOBHS
oOecreueHrs coOMpPaeMOCTH BCEX 3arOTOBOK MAPTUU C MTPUCITOCOOTIECHUEM.

JIns BBIBOJIA YCIIOBHSI COOMPAEMOCTH PacCMOTPUM HaMXYIIIUN CITy-
qai.
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MeskoceBoe pacCTOSHUE OTBEPCTHI BBHIMOJIHEHO MO HAMOOJBIIEMY

1)
npeneabHoMy pasmepy L+ ?O , @ MaJIbLIeB — [0 HAUMEHbIIEMY IPEIeIIb-

517
HOMY pasmepy L — Eh
3a30pbl B CONPSKCHUAX OTBEPCTUH C NAJIbLAMU MUHUMAIBHBL: S, i
n S2min'
Otpe3ok AB MOKHO BBIPa3WTh YepE3 IMPEIEIbHbIE 3HAYCHUS THA-

METPOB NAJIBLIEB U OTBEPCTUM U UX MEXKOCEBBIX PACCTOSHUM:

AB:L_é_h_h
2 2 2

AB = L % g Ao
2 2

[Tociie BBIYMTaHUS U3 TIEPBOTO BRIPAKEHUE BTOPOTO MOITYYaAETCS
Aoy —djy +dgy —djpp =6 + 05
S +S

DTO MUHUMAJIPHO HE0OXOaMMas BEJIWYMHA CyMMBI 3a30poB. B 00-

1min 2min — é‘0 + 517'

meM Ciaydac i oOecrieueHUsT BO3MOKHOCTH YCTaHOBKH 3arOTOBKH Ha JIBa
najbla yCJIOBHC 3aIIUIICTCA TaK:

Simin + Somin =% +96,;-

Jist coOMI0IeHus ATOTO YCIOBUS MOYKHO:

1min

uSs

aTb AMaMCTPhI NAJIbLLCB, TAK KaK JHaMCETPbI OTBCpCTI/Iﬁ ABJIAKOTCA UCXO-

- yBeIMYUBATh (MOAOUPATH) 3a30Pbl S a IMEHHO YMEHb-

1min 2min »
HBIMHW JAHHBLIMU,

- YMCHbIIATH AJOITYCK Ha MCKOCCBOC PACCTOAHUC ITAJIBICB 517 .

JleficTBys O IEPBOMY BapUAHTY, MOCTYIAIOT CIAEAYIOLIUM 00pPa30M.
HoMmuHanpHbIl [uaMeTp OJHOrO U3 MajbleB, Hapumep, d,,; 0O0bIU-
)

HO 3aJal0T paBHBIM HOMHMHAJIBHOMY JHAMETPY 0a30BOr0 OTBEPCTHS, a J0-
yCK Ha Hero Ha3Ha4daroT 1o f6, f7 uim e9.
JlameTp BTOPOro Mayblia MOKET OBITh PACCUNTAH U3 YCIIOBHS:
Simin 5 >0, + 0,

1min 2min

€CJIM Y4YEeCTh, UTO
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__ A min max .
S2min - d02 —Mmo2 o
min max
Simin T oz —djy =6y + ;.

Otcrona:

max min
12 < Simin tdgy —& — 65

Ecin 0oCHOBHOE OTKIIOHCHHE Ha BTOPOM majiel] Ha3HayuTh 1Mo h, a
JIOITYCK B3SITh MO TAKOMY K€ KBAJIUTETY, KaK U Ha MEPBbIM NaJiell, TO MOX-
HO NPUHSTH:

dy7o = (Symin + cggin — 0 —On)sm2-

Tak xak OOBIYHO JOMYCKH Ha MEKOCEBOE PACCTOSIHUE 3HAYUTEIBHO
OoJIbIlIe JOMYCKOB HAa JWAaMETPhl OTBEPCTHM M MAJIBIIEB, TO JJISI TOTO, YTO-
OBl BBIJIEPKATh YCIOBHUE YCTAHOBKHM 3aroTOBOK Ha JiBa Majblia, HEOOXOIU-
MO 3HAUYMUTEJIHbHO YMEHBIIIATh TUAMETP BTOPOTO Majiblia.

[IpencraBnenue o TpeOyeMoM AMaMeTpe BTOPOTo Hayibla d,,, MOX-

HO TIOJTYYUTh M3 YUCTO Tpaduieckux noctpoenHwuii (puc. 2.20).

St

Puc. 2.20. Cxema ycTaHOBKH 3aTOTOBOK C IPEACITLHBIMA
IIOJIOKEHUSIMUA OTBEPCTUN

HYCTB OOdHO H3 OTBGpCTHfI, HaIllpuMEp, JICBOC IMOCAKCHO Ha IAJICH
0e3 3a30pa U 3aHUMACT OAHO MU TO 7K€ ITOJIOKCHUC JJIA BCEU IMapTHUH 3aro-

TOBOK. I3-3a Hanmuuus nomycka &, Ha pacctosHue L npaBoe oTBepcTue 3a-

HUMAaET JiBa MpeaesbHbIX TonoxkeHuss A u b. OueBuHo, 4TO 00/1aCTH, 00-
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pa3oBaHHas NIEPECEUCHHUEM JIBYX OKPYKHOCTEN A M b, mpuHaMIEKUT BCEM
3aroTOBKaM JlaHHOW naptuu. Jluamerp d,;, T0JKEH OBITh PaBeH Oy, — I, .

B sTOM ciyyae mist 3arOoTOBOK C MEKOCEBBIM PACCTOSIHHEM OTBEP-
CTUN paBHbIM (OJIU3KMM) MEXOCEBOMY PACCTOSIHUIO MAJIbIIEB BO3MOXKHO
NIOKauYMBaHUE 3aTOTOBKHU Ha yroa to (puc. 2.21), a 3T0 NPUBOIUT K CHU-
KEHUIO TOYHOCTH Oa3UpOBAHUSI.

Puc. 2.21. Cxema pacronoeHus BTOPOro OTBEPCTHUS U Najblla
MIPU PaBHBIX UX MEXOCEBBIX PACCTOSHUSIX

3HAYUTENIBHO MOBBICUTHh 3Ty TOYHOCTh MPU COXPAHEHHH BO3MOXKHO-
CTH YCTAHOBKH JIF0OOM 3arOTOBKHM U3 MapTHU C MEKOCEBBIM PAaCCTOSIHUEM
OTBEPCTUH B IIpejeiax 3aJaHHOro JOIyCKa O, yAac€Tcs, €Cld BTOPOU Iia-

Jen, clenaTh Cpe3aHHbIM, C HEOOJBIION HUIMHIPUYECKON JIEHTOUKOM
(puc. 2.22).

SN—

Puc. 2.22. YcranoBka Ha OJIMH IWJIHHAPUYSCKUN
Y OJMH CPE3aHHBIN NaJbLbl
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Cpe3anHblil Mmanel yBEeIMYMBAET 3a30p B HANPAaBICHHH OOWIEH ocu
JIBYX OTBEPCTUM, YTO BUIHO U3 CXEMBI Ha pHC. 2.22,
Taxk, eciii pyu NWIMHAPUYECKOM NAIbLE JUaMETpOM d,, OTBEPCTHUE

S .
MOKET CMEINATHCS OTHOCHTENLHO MMablla HA BEJIUYUHY i%, TO IIpU

X
HCIIOJIb30BAHHHN CPE3aHHOIO IMajJibllda — Ha BeJII/I‘-II/IHYi? . CJICI[OB&TGHB-

HO, B YCJIOBHHN YCTAHOBKH 3daI'OTOBKH Ha JBa IIdJIblld MOXHO 3aMCHHTDH

Symin HA X'
Simin T X =0, +06,-
Benuunna X MoxkeT ObITh OmpejesieHa U3 CXEMbI, MPECTaBICHHOM
Ha puc. 2.22:
2 2
h2 — d02m|n _C_ .
4 4
2
h2 dIYZ TII2max b_ )
4 4

[IpupaBHSB 3TU BBIPAXKEHUS, TOTYUUM:

C \/dOme 172max + b2 ;
C=b+X;

X = \/dOZmln 172max +b2 _b’

2
1m|n +\Ild02m|n 172max +b" —b> 517 + 50'

Tak kak Bce COCTAaBJIOIIUC HM3BCCTHBI, TO M3 3TOI'O BBIPAKCHHA

MO>KHO HauTH d,pq .

Bennunna nummHAaprdeckoro moscka b 3amana B TOCTe 12210-66
Ha CpE3aHHbIC MaJbIIEL. JLost d <10 am b=15-2,0 mm;
30mm>d, >10 mm b=3-5 mm.

2.7. YCTAHOBKA 3AT'OTOBOK 110 HEHTPOBbBIM
OTBEPCTUAM

3aroToBKM THIIA BAJIOB M HEKOTOPBIE JAPYTHE 4acTo 0a3upyroTCsl Ha
KOHUYECKHUE MOBEPXHOCTHU CIIELUAIBHO BBIIOJHEHHBIX LIEHTPOBBIX OTBEP-
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ctuil win (acok. Ha TokapHBIX cTaHKax 3TO 0a3MpOBaHUE OCYILECTBIISACT-
CA C IIOMOILBI0 YCTAaHOBOYHBIX DJIEMEHTOB B BHUJE JKECTKUX U Bpallaro-

mUXCS UEHTPOB. KOHCTPYKIIMHU IKECTKUX LEHTPOB IMPEACTABICHBI HA

puc. 2.23.
&0 } Z—
b/

Konyc Mop3se a 0

NI

Puc. 2.23. XecTtkue neHTpbI

[Tepenuuii neHTp (puc. 2.23, a) ycTaHABIMBACTCS B KOHUYECKOE OT-
BEPCTHUE IIMHUHJEISI U BPAIIAETCd CUHXPOHHO C 3aroToBKOW. KoHcTpykius
KECTKUX LEHTPOB cTanAaptu3oBana mo ['OCT13214-67. Cpe3aHHble 1IeH-
TpbI (puc. 2.23, 6) UCTONB3YIOTCS I YCTAHOBKH 3arOTOBOK 1O KOHHYE-
ckuM (ackam. [ToBoakoBsIid HeHTp (puc. 2.23, 8) oOecreynBaeT nepeaaqy
KpPYTSIIEro MOMEHTA 3a CUéT BHEAPEHUS pUQIICHUI B MOBEPXHOCTH KOHU-
yeckoi ¢acku. OH obecnieynBaeT nepenadyy MOMEHTa, He0OX0IUMOTO IS
YUCTOBBIX ONEpAlMii, HO MOBPEXIAET MOBEPXHOCTh LIEHTPOBOTO OTBEP-
CTHS 3aTOTOBKHU.

1 Konyc Mop3e

o)

o 3
1,2 - paguanbHbIe MTOAMTUITHIKA
3 - YHOpHBIE TTOAMUITHUKA

Puc. 2.24. Bpamaromuiicst IeHTp

3a)1HI/Iﬁ HOCHTP YCTAHABJIMBACTCA B IMHMHOJIb 3a11Heﬁ 0a0OKu U MOXKET

OBITh KECTKMM M Bpamaromumcs. JKECTKue 1eHTPhl HEMOABUKHBI B MPO-
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1ecce oOpabOTKM 3arOTOBKM M PabOTAIOT KaK MOJIIUITHUKUA CKOIbXKEHUS.
[Ipu 3TOM MpPOMCXOIUT HArpeB U ObICTPBIA M3HOC. OTHOBPEMEHHO U3HA-
IIMBAIOTCS U IIEHTPOBBIE OTBEPCTUSI B 3arOTOBKE, UYTO BBI3BIBAET OMpEje-
JEHHBIE MOTPEIIHOCTH 00paboTKu. OCOOEHHO 3TO CKa3bIBaeTCs Ha OO0Jb-
mux CcKopocTsax. [1o3ToMy B COBPEMEHHBIX OBICTPOXOIHBIX TOKAPHBIX
CTaHKax B 3aJHel 0abke yCTAaHABIMBAIOT BPALIAIOIIMKUCSI UEHTP IO
['OCTR8742-75. Bpamaromuiics EHTp YCTAaHABIMBAETCS B TPEX MOAIIMUII-
HUKaX KaueHus (puc. 2.24).

[Ipu ycTaHOBKE 3arOoTOBKM Ha PAaCCMOTPEHHBIE IIEHTPHI MOSBISETCS
MOTPEIIHOCTh 0Aa3UPOBAHUS JIJISI OCEBBIX PAa3MEPOB, 3aIaHHBIX OT €€ TOPIIA.
[ToaToMy mpu HEOOXOAMMOCTH TOYHOW OPHUEHTAIMHM 3arOTOBKH B OCEBOM
HAIMpaBJICHUU B IIMUHJEIh CTaHKA YCTAaHABIMBAIOT IUIABAIOUIUN ILICHTP
(puc. 2.25). Ilpu mnoJpKaTUM 3arOTOBKHM 3aJHUM IIECHTPOM IIABAFOIINN
HEeHTp | yTamiuBaeTrcs, CkuMasi IpyKUHY 2, TTOKa 3aroTOBKa HE yNpETcs B
Topen 1eHTpa. HeszaBucumo oOT TiIyOMHBI IIEHTPOBOTO OTBEPCTHUS JICBBIC
TOPIIBI BCEX 3ar0TOBOK 3aiiMyT OAMHAKOBOe moyioxkeHue. Heo6xomum pac-
4ET MPYXKUHBI, YTOOBI CUJIa PE3aHUs] HE CJBHUHYJIA BJIEBO MOJBIXXHYIO

yacTh 1 miaBaromiero meHTpa.

2 1 3aroToBKa

A/A\/ /M

NIIN

Puc. 2.25. Cxema 1naBaroniero HeHTp
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3. 3BA’KUMHBIE MEXAHW3MbI IPUCITIOCOBJIEHU

3.1. HABHAYEHMUE 3AKUMHBIX MEXAHU3MOB
IMPUCHOCOBJEHUN

OcHOBHOE Ha3HAYEHHE 3AKUMHBIX MEXaHU3MOB MPHUCIOCOOICHUN
3aKJIF0YaeTCs B 00ECICYCHUH HaAEKHOTO KOHTAKTa 3arOTOBKH C YCTaHO-
BOYHBIMH 3JIEMEHTAMH W TPEIYNPEKISHUN €€ CMEIICHUS W BUOpaluy B
nporecce 00pabOTKU. 3aKUMHBIC MEXaHU3Mbl UCHOJIB3YIOTCS TAKXKE IS
oOecrieueHrs TPaBUIBHON YCTAaHOBKM M IIEHTPUPOBAHUS 3aroToBKU. B
TOM CIIy4a€ OHHU BBIMOJHSIOT (YHKIMIO YCTAHOBOYHO-3KUMHBIX MeXa-
HU3MOB. K HUM OTHOCSITCS CaMOLICHTPUPYIOIIUE MMaTPOHBI, ITAHTOBBIC 3a-
KUMBI U TaK Jajiee, KOTOPhIE PacCMOTPeHbI Hrbke. HeoOxoammocTs mpu-
MEHEHHUSI 32KUMHBIX MEXaHU3MOB OTHAJAET, €CIIU:

- oOpabarbiBaeTcs TsKENash 3ar0TOBKA, CHJIA TSHKECTH KOTOPOM 3Ha-

YMTENLHO Oonbiue cui pesanus (P, <10 % G);

- CHWJIbI, BO3HMKAIOIIHUE MPU 00pabOTKe, MPUIIOKEHBI TaK, YTO OHU
NPKAMAIOT 3arOTOBKY K YCTAaHOBOYHBIM 3JIEMEHTaM, U HET OMacHOCTH
BO3HHUKHOBEHMsI BUOpaIMii, UK K€ BO3MOXHbIE BUOpALIMU HE SIBISIOTCS
OTMACHBIMHU C TOYKH 3PEHUSI TOUHOCTH 0OpAaOOTKHU U MPOYHOCTH PEXKYIIETO
UHCTPYMEHTA.

[Ipumep o00paGoTku ©€3 3aKperyieHWs 3aroTOBKM IIOKa3aH Ha
puc. 3.1.

3eHKOBKa

7BR7 % % 7

Puc. 3.1. IIpumep oOpaboTKu
0e3 3aKperuIeHus 3ar0TOBKU
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3.2. CWJIbI, JEACTBYIOIIUE HA 3AIOTOBKY
B NPOLIECCE EE OBPABOTKHU

[Ipu 06paboTKe HA 3aTOTOBKY JACHCTBYIOT:
- CUJIbI pe3aHus;
- 00BEMHBIC CHUJIBL;
- CHJIBI BTOPOCTENIEHHOTO U CIIy4YailHOTO XapakTepa.

Cunpl pe3aHusi MEPEeMEHHBI MO BEJIMYMUHE, HAMPABICHUIO U MECTY
PUIIOKEHUS.

[To BenuymMHE OHU U3MEHSFOTCS TIPU BPE3aHUHU, BBIXOJ€ HHCTPYMEHTA
u3 00pabaThIBAEMOr0 MaTepHaa, U3-3a HEIOCTOSHCTBA IIPUITYyCKa U MeXa-
HUYECKUX CBOMCTB MaTepuana. [Ipu 3aTymieHnn HHCTpYMEHTa CUJIbl pe3a-
Hus Bo3pactaroT Hal0-30 %. [Ipu HEeKOTOpPHIX BUAaXx 00pabOTKuU (CTpora-
HUU, TOJIOJICHUH ) CUJIBI PE3aHUS SIBISIOTCS CUIIAaMH YJIAPHOTO JCHCTBUSI.

W3BecteH, Hanpumep, 3Q(PeKT BoO3pacTaHUs KPYTALIETO MOMEHTA
IPU BBIXOJIE CBEpJia U3 oTBepcTus (puc. 3.2).

|Bpe3

/
L\ N

_é ,4.». T—
Px Mpacu Mx

Puc. 3.2. Dnropbl CUIIbI pe3aHus U KPYTSIIEro MOMEHTa

Cunbel pe3aHusi pacCUYMTHIBAIOT MO (GoOpMyiaM TEOPUU PE3aHus WU
BBIOMPAIOT IO HOPMATHUBAM.
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B pacuersl 0 ONpeAesieHuIo CHII 3a)KMMa BBOAUTCS KOA(P(UIIMEHT
3anaca K. OH y4uThIBa€T HEOJHOPOJHOCTh 00pabaThIBAEMbIX 3arOTOBOK,
3aTyIUICHUE PEXKYIIEro MHCTPYMEHTA U CBSI3AHHOE C HUM YBEIUYEHUE CHII
pe3aHus, a TaKkKe HEMOCTOSHCTBO YCJIOBHUM YCTaHOBKHU M 3aKpEIUICHUS 3a-
rotoBok. [Ipumenenue B pacuerax cpeaHero 3HaueHus K HempaBHIBHO.
[Tpn maneix 3HaueHMSIX K HAAEKHOCTh 32KUMHBIX YCTPONCTB HEIOCTAa-
touHa. [Ipu Gonpmiux 3HaYeHUsX K TONYy4arOT MpeyBETUYEHHBIE CHUIIBI
3aKMMa, 4YTO BJEYEeT 3a COOOM YBEIMYEHHE Pa3MEPOB 3aKUMHBIX
YCTPOMCTB.

B 3aBHUCHMOCTH OT KOHKPETHBIX YCJIOBHIA TTOCTPOCHUS TEXHOJIOTHUYE-
cKkoM omepanuu 3HaueHue K ciemyeT BbIOMpaTh TudPEpeHIIPOBAHHO.
Bennuuny K MOXHO MpeAcTaBUTh KakK MPOU3BEICHHUE MEPBUYHBIX KOI(P-
¢ummentoB (K,, K, K,,. .., K;), oTpakarommx KOHKPETHBIC YCIOBHSI 00-

paboTKy M 3aKkperieHus 3arotoBku. Koagduuuent K,, npeacrasisrommii
co0Ool rapaHTUpOBaHHBIM KOA(PUITMEHT 3amaca, JUIsl BCEX CIIy4aeB peKo-
MeHayercss Opatrb paBHbiM 1,5. Koadduiment K, yuutbiBaeT Hanuuue
CIIy4aiiHBIX HEPOBHOCTEW Ha YEPHOBBIX 3arOTOBKaXx, YTO BJIEYET 3a cOOOM
yBenauueHue cui pezanus. [Ipu yepnoBoit 00padotke K; =1,2; npu uucro-
Boil u ornenounol K, =10. Koappuumuent K, yuuTbiBaeT yBeaudeHHE
CHJI pe3aHusl OT IPOrPECCUPYIOIIETO 3aTYIJIEHUS PEXKYILEro HHCTPYMEHTA.
3nauenus K, npuBenensl B Tabn. 3.1. Koapduuuentr K, yuutsiBaer yBe-
JUYEHUE CUJI pe3aHus MPU MPEPHIBUCTOM pe3anuu. [Ipu Touenuu u Topuo-
BoM ¢pe3epoBanun K, mocturaer 3nauenus 1,2. Koapdunuent K, xa-
pakTepu3yeT 3aKMMHOE YCTPOMUCTBO C TOYKU 3PEHUS MOCTOSIHCTBA pa3BU-
BaeMbIX UM cuil. [Ipy pydHOM 32)KUMHOM YCTPOMCTBE CHUJIBI 3a3KUMa HEIO-
CTOSIHHBI.

Ha ocHoBe 00paOOTKM ONBITHBIX JAHHBIX YCTAHOBJIEHO, YTO IS
PYYHBIX 3aKMMOB MOkHO npuHumath K, =1,3. [Ipu Hanuyuu mHEBMAaTH-
YECKUX, TMJIPABINYECKUX, MTHEBMOTUPABINYECKUX U JPYTUX 3aKUMHBIX
ycTporictB npsiMmoro aeiicteusa K, =1,0. Eciu nonyck Ha pa3mep 3aroTos-

KK BJIMACT HA CUIIY 3aKUMa, 4TO UMECT MCCTO IIPHU HCIIOJIb30BAHHWHU ITHCB-
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MOKaMep, MHEBMOPBIYaXHBIX CHUCTEM, MEMOpPAaHHBIX NATPOHOB U JAPYIHUX

ycTporcts, K, =12.

Tabnuna 3.1
3Ha4yenue ko3pPpunuenrta K,
Meton o6padotku | Kommonents: cun | Kosddunment [Tpumeuanue
pe3aHus K,
CaepiieHue Kpytsmuii MomeHT 1,5 Jns uyryna
OceBas cuiia 1,0
[IpenBapurensHoe | KpyTsamumii MOMEHT 1,3 Jlns uyryna nipu
(0 KOpKE) 3eHKE- OceBas cuna W3HOCE MO 3aHel
poBaHue 1,2 MIOBEPXHOCTH
1,5 mm
YuctoBoe 3eHke- | Kpyrsmuit MOMEHT 1,2 Jliist uyryHa ipu
pOBaHHE OceBas cuia W3HOCE MO 3aHEN
1,2 MTOBEPXHOCTH
0,7-0,8 mm
IIpenBapuTenbHbIC 1,0 Jlns cranu
TOYEHHUE U pacTa- P, 1,0 Jlnst uyryHa
YUBaHUE Py 1,4 Jlns cranu
Py 1,2 Jlst uyryHa
1,6 Jlns cranu
1,25 Jlst uyryHa
YucroBoe ToUueHUE 1,0 st cranu
Y pacTaurMBaHUE P, 1,05 [ns uyryna
Py 1,05 s cranu
Px 1,40 Jns uyryna
1,00 Jlnst cranm
1,30 Jlst uyryHa
HuiuHapruyeckoe OkpyxHas cuia 1,6-1,8 Jlst BSI3KUX cTa-
IIpEABApPUTEIBLHOE Jen
1 9uCTOBOE (hpe- 1,2-1,4 J{nst TBEpABIX

3epOBaHUC

CTaJIeW U YyryHa
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OxoxHuanwue T1ad. 3.1

Topuesoe npenBa- | TanreHmaibHas 1,6-1,8 To xe
pUTEIBHOE U YH- cHia 1,2-1,4
cToBOE (hpe3epo-
BaHUE
[IImudoanue OxpyskHas cuiia 1,15-1,20 -
[IpotsruBanue Cuia mpoTsAruBa- 15 [Tpu n3HOCE 1O
HUSA 3aJIHCH MMOBEpX-
HocTH 110 0,5 mm

Koappuuuent K, xapaxrepusyer yaoOCTBO pacHoyIOKEHUS PYKOs-

TOK B PYUYHBIX 3KMMHBIX yCTpoHcTBax. [Ipu yn00HOM MOJI0KEHUU PYKO-
ATKU U MaJIoM Juana3oHe yria ee nosopora Kg =1,0. [Ipu Gonbiiom aua-

na3oHe yIJa moBopoTa pykosTku (6onee 90°) Ky =1,2.
Koa¢pduunent K, yuuThIBa€TCA TONBKO NMPU HAJIUYUHA MOMEHTOB,

CTpeMSIIUXCS IPOBEPHYTH 3aroToBKY. Eciy 3aroroBka ycraHoBieHa 0a3o-
BOM IUIOCKOCTBKO Ha OIOPBI C OrPaHUYEHHOW IMMOBEPXHOCTHIO KOHTAaKTa,

K¢ =1,0. Ecin 3arotoBka yCTaHOBJICHA HA IUIAHKU WM JPYTHE DJIEMEHTHI
c O0JIBIIOI MOBEPXHOCTHIO KOHTAKTa, K, mpuHUMaeTcs B mpeaenax 1o 1,5.

B sTom ClIydyac MaKpOHCPOBHOCTH Ha 0a3e 3aroTOBKH CO3Jar0T HEOIIpEaAc-
JICHHOC ITOJIOKCHHUC MCCT KOHTAKTAa OTHOCHUTCIIbBHO LOCHTPA IIOBOPOTA 3aro-

TOBKU. BpiOupas 3nHauenus kosppuumenroB K,, K,,. . ., K, coorser-

CTBEHHO YCJIOBUSM BBIIIOJHEHUS ONEPALMH, MOKHO MOJYYHUTh BEIHYHUHY
K m7st Kaa0ro KOHKPETHOTO cltydast 00paOOTKH.

[Ipumep. Onpeaenutrs Ko3PGULUMEHT 3amaca AJsi ONepalru Top-
OBOTO (pe3epoBaHusl YEPHOBOW 3arOTOBKHU, 3aKPEINICHHOW B MIPHUCIIOCO0-
JIEHUU C PYYHBIM 3aKUMOM. [lo0)kKeHne 3a)KUMHOT0 YCTPOMCTBA HEOCTA-
TOYHO yAOOHO. 3aroTOBKA YCTaHOBJICHA HA IJIAHKH, a CUJIa PE3aHUsl CO37a-
€T MOMEHT, CTPEMSALLUNACS CIIBUHYTH €€ OT OMOop.

Pemenue. I[lo xapakrepy BBINOJHSAEMON ONEpalMd MPUHUMAEM

CIIEYIOIIME 3HA4Y€HMsI MEepBUYHBIX KoapduumenroB: K,=15; K, =12;
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K, =18 (cm. Tadum. 3.1); K, =10; K, =13; K. =12; K,=15. O6umii xo-
a¢¢punument 3anaca K =K K,K,K,KK; =7,5.

[Ipy ynCcTOBOM pacTauyMBaHUU 3arOTOBKH, 3aKPEIJIEHHON B KyJlauKax
MTHEBMATHUYECKOTO MaTpOHAa, BCE MEPBUYHBbIC KOADPUIIMEHTHI PaBHBI €1H-
Hule. B atoMm ciiyyae ko3ppuuueHT 3amnaca MeeT MUHUMAaIbHOE 3HaYe-
gue K =1,5.

OOBEMHBIE CHIIBI — ATO CHUJIa TSKECTH 3aTOTOBKH, IIEHTPOOEKHBIE U
MHEPIMOHHBIE CUJIbl, BO3HUKAIOUIUE MPU ONpPEAEIEHHBIX YCIOBUSAX 00pa-
OOTKH.

Cuna TsDKECTH 3aroTOBKHM YYHTBIBaeTCs, Korjga oHa Oombiie 10 %
CUJIbI pE3aHUs.

[HeHTpoOE)KHbIE CHIJIBI BO3HUKAIOT MPU CMEIIEHUH LIEHTPa TAKECTH
3aroTOBKHU OT OCH €€ BpallleHHs Mpu 00padoTke. BenndynHa 3TUX CUl HHO-
ra COMOCTaBUMa C cuiaMu pe3aHusi. MIHeplurOHHbIE CHUJIbI BO3HUKAIOT U
UMEIOT CYIIECTBEHHOE 3HAYEHHWE, KOTJa 3aroTOBKa JIBH)KETCS BO3BPaTHO-
MOCTyNaTeIbHO (TIPOJIOJILHOE CTPOTaHKe, MIOCKOE NITU(OBAHUE) WU TIPU
OBICTPOM M3MEHEHUH CKOPOCTU JIBHKEHMS (TOPMO3 Ha CKOPOCTHBIX CTaH-
KaX TOKapHOU rpymIibl).

[{enTpoOEKHBIE U MHEPIIMOHHBIE CUITBI PACCUUTHIBAIOTCS IO U3BECT-
HBbIM (pOpMYyJIaM TEOPETUUECKON MEXaHUKHU.

K cumaM BTOPOCTENEHHOrO M CIYyYalHOTO XapaKTepa MOKHO OTHE-
CTH CHWJIbI, BOSHUKAIOIINE MPU OTBOJAEC pab04ero MHCTPYMEHTA; CHIIBI Tpe-
HUS TIPU BBIBOJIE CBEpJia U3 MPOCBEPJICHHOTO OTBEPCTHS, CUJIbI TPEHUS B
HeHTpax U Tak jaanee. OObIUHO 3TU CUJIbI HEBETUKU U B OOJIBIIIMHCTBE CIY-
4yaeB BO BHUMAaHHE HE MPUHUMAIOTCA.

3.3. TPEBOBAHUS, ITPEABABJISIEMBIE
K 3A’KUMHBIM MEXAHU3MAM

[Ipu 3akuMe HE MOJKHO HapyMIaThCsl IMOJIOKEHWE 3aroTOBKH, J10-
CTUTHYTOE Oa3upoBaHHWEM. B IemoM K 3a)KHMHBIM MEXaHH3MaM IPE/IbsB-
JISIFOTCS CEAYIONIKE TPeOOBaHUS.
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1. 3a)xUM HEe NOJKEH BbI3bIBaTh Je(opMaluid 3aKperisieMbIX 3aro-
TOBOK. JlJI1 3TOro CHIIbI 3a)XKMMa JIOJHKHBI ObITh MUHMMAJIBHO HEOOXOIu-
MBIMHU.

2. 3aXuM U OTKpEIUIEHUE JOJDKHBI NPOU3BOAUTHCS ¢ MUHUMAJIBHOU
3aTpaToil cuil U BpeMeHHu padouero. IIpu MCrnonb30BaHUM PYUYHBIX 3a3KH-
MOB YCHJIME PYKH HE JOJDKHO IpeBbimath 150 H.

3. Cwiibl pe3aHusi HE JOJDKHBI, 110 BO3MOXXHOCTH, BOCHPHUHHMAThCS
32KUMHBIM MexaHu3MOM. OHU JOJKHBI BOCHPUHUMATHCA Ooiee KECTKU-
MU yCTaHOBOYHBIMU 3JIEMEHTAMU MTPUCITOCOOIECHUS.

4. 3aXKMMHON MEXaHU3M JOJIKEH ObITh MPOCTHIM MO KOHCTPYKIIHH,
MaKCUMaJIbHO YJ0OHBIM U O€30MacHbBIM B paboTe.

BoinonHenue OOJBIIMHCTBA M3 3TUX TpeOOBAaHUM CBS3aHO C Mpa-
BUJILHBIM OIPEJEICHUEM BEIMYMHbBI, HAIIPABICHUS U MECTa MPUIOKECHUS
CUJI 32KAMa.

3.4. METOAUKA PACUETA CHAJI 3A’KUMA

Pacuér cui 3axnma ¢ 10CTaTOYHOM ISl MPAKTUKKA TOYHOCTBIO, MO-
KeT ObITh CBEJIEH K PEIICHUIO 3a7a4 CTATUKUA Ha PaBHOBECHUE TBEPJIOTO Te-
J1a TIOJT IEUCTBUEM MPUIOKEHHBIX K HEMY BHEIIHUX CHUJI.

Ha 3arotoBky ¢ 01HOM CTOPOHBI JEUCTBYIOT CHJIA TSKECTHU U CHUJIBI,
BO3HHUKAIOIIKME B mpolecce 00paboTKH, C APYroi — UCKOMBIE CHJIbI 3a%KH-
Ma U peakuuu omnop. Ilox gerictBremM 3TUX CHJI 3arOTOBKA JOJKHA COXpPa-
HUTH paBHOBecue. lIpm pacuérax ciaeayer OpUEHTHPOBATHCA Ha TaKOe
BO3MOKHOE COOTHOILUEHUE CHJI, IPU KOTOPOM HEOOXOJUMBIE CHJIIbI 3a)KUMa
MOJTYy9at0TCS HANOOIBIITIMHU.

HcxonHbiMu JaHHBIMUY 71 pacu€Ta CUJI 3aKHUMa SIBJISTFOTCS:

- cxeMa 0a3upoBaHuUs;

- BEJIMYMHA, HAIPABJICHUE U MECTO MPUJIOKEHUS CHJI, BO3HUKAIOIINX
B Ipoliecce 00padOTKH.

[Ipexxne yeM IPUCTYNUTHh K pacu€éTy TpeOyeMOW BETWYWHBI CHJIBI
3aKMMa, HEOOXOAMMO pa3paboTaTh CXEMYy 3aKpeIICHUs 3aroTOBKH, TO

CCTb OIIPCHACIINTDL HAIIPABJIICHUC U TOUYKY IIPUIIOKCHUSA CHUJI 3aKUMaA.
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[Ipu BeIOOpE HampaBieHUS CUJ 3aKMMa HEOOXOJUMO PYKOBOJICTBO-
BaTbhCsl CIEIYIOLIMMU COOOPaKEHUSIMH.

1. Cusbl 3aKUMa JTOJKHBI OBITH 10 BO3MOXXHOCTH HAMPABIICHBI MEP-
NEHIUKYJSIPHO MOBEPXHOCTH YCTAHOBOYHBIX JIEMEHTOB.

2. Ilpu 6a3upoBaHUU MO HECKOJIBKUM 0azaM CHJIbI 3aKMMa JIOJKHBI
OBITh HAIPaBJICHbl HA TOT YCTAHOBOYHBIN 3JIEMEHT, C KOTOPHIM 3aroTOBKa
UMeeT HauOOJIBIIYIO MJI0IIA/ (b KOHTAKTA.

3. Hanpasnenne cun 3axuMa >KelaTeIbHO COBMECTUThH C HampaBiie-
HUEM CWIbI TSDKECTU U CUJIBI pE3aHusl.

Ha npaktuke pelko MOKHO yJOBJIETBOPUTH BCEM 3TUM TPEOOBaHU-
eM. B aTux cnydasx HEOOXOIMMO HCKaTh ONTUMAajbHbIE pemieHus. Tak,
HaIrpuMep, nMpu 00paboTKe JETKMUX 3aTOTOBOK B MEPBYIO OYEPEIb CIEAYET
YUYUTBHIBATh CWJIbl PE3aHUs, a MPU 00pabOTKE TKEIBIX 3arOTOBOK — HX
BEC.

Ha BbIOOp HampaBiieHHs CUIT 32)KUMa MOKET OKa3aTh CYIIECTBEHHOE
BIIUSIHUE BO3MOXKHOCTh, & HHOT/IA U HEOOXOIUMOCTh TPUMEHEHHUS YIIOPOB
B CXEME 3aKpEIUICHUSI.

YHopsl NpUMEHSIOT, KaK MPaBUIO, B CICIYIOIINX CIIyJasx.

1. B mporecce 00pabOTKM Ha 3arOTOBKY JACUCTBYIOT OOJIBIINE CHUIIBI
caura P, mapannenbHble TOBEPXHOCTH YCTAHOBOYHBIX JJIEMEHTOB

(puc. 3.3).

1
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Puc. 3.3. [Ipumep BO3MOKHOCTH HCIIOJIb30BAHUS YIOPOB
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B sToM cityyae HEOOXOAMMO MPUKIAIBIBATH OOJIBIINE CUIIBI 3aKUMA
W . IIpumenuB ynop 1, KoTopbiii Ajig 0a3MpOBAHMS HE HYXKEH, MOXKHO Cy-

IECTBEHHO YMEHBIIUTh CUITy 3axuma W UM 3aMeHuTh e Ha W™,

2. O6paboTka BO3MOXKHA TOJILKO C MPUMEHEHHEM YyNopa, TaK Kak B
MPOTUBHOM CIIydae y 3aroTOBKU HET MOBEPXHOCTH, CIIOCOOHON BOCIIPUHU-
MaTh cuiay 3axuma (puc. 3.4). be3 ymopa 1 e€IMHCTBEHHO BO3MOXKHOE
HarpasjeHue cuibl 3akuMa W He MOXKET ObITh OCYIIECTBJIEHO, TaK Kak
BCsI BEPXHSIS IJIOCKOCTh JIOJDKHA ObITh 00paboTana. [Ipumenenue yrnopa 1

T03BOJISIET BHIOPATh HANpaBIeHUe CUIbI 3akuMa W' 1 HaIEKHO 3aKPENHUTh
3arOTOBKY.

T

e

\ W'
A A A

Puc. 3.4. [Ipumep HeoOXoquMoOCTH
UCIIOJTb30BaHUs YIIOPOB

MecTo npunoxeHus: cuil 3axuma (puc. 3.5, 3.6) BeiOupaercs ¢ yué-
TOM CIEAYIOIIUX COOOpaXKEHU.

1. Cunbl 32kUMa HE TOJKHBI OTIPOKHUIBIBATh WJIN CIIBUTATh 3arOTOB-
Ky MO YCTaHOBOYHBIM 3JieMeHTaM. /[ 3Toro Heo0xoaumo, 4ToObl TOUYKa
MIPUJIOKEHUS CUJTBI 3KUMa!

a) MPOEKTUPOBATaCh HAa YCTAHOBOYHBIN 3JIEMEHT IO BO3MO>KHOCTH
OJIM>KEe K €ro LEeHTPY (ecii OH OAWH) WM B MHOTOYTOJBHUK, 00pa30oBaH-
HBIN JIMHUSAMH, COCAUHSIONIMMU YCTAHOBOYHBIC 3JIEMEHTHI;

0) Jexxasla Ha MOBEPXHOCTHU 3arOTOBKH, MapajuIeIbHOW MOBEPXHOCTHU

YCTAaHOBOYHBIX 3JICMCHTOB, BOCIIPHHUMAKOIIKUX CHUIIY 3da’KHMaA.
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Puc. 3.5. Bbi6op MecTa npuiioKeHHs CHIT 3aKUMa.
Ciyyaii 1

Puc. 3.6. Bei6op MecTa Npuit0KEeHHs CHIT 3aKUMa.
Cryyaii 2

2. Cunpl 3aKHMMa ¢ peakIusIMHu Omop He JOJDKHBI CO3/IaBaTh M3THOa-
IOIIEr0 MOMEHTA, AECHCTBYIOIIETO HA 3aTOTOBKY.
3. Touka MpUIIOKEHUSI CUJIBI 3aKUMa JOJDKHA OBITh PACMOJIOKEHA

KaK MOYKHO OJIKe K MecTy 00paboTku. OCOOCHHO 3TO Ba)KHO VIS HEXKECT-
KHX 3aIrOTOBOK.
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3.5. PACUKET CHJI 3AKUMA

TpeOyembie CUIIbI 3aKMMa ONPENIEIAIOTCS U3 CUCTEMBI IIECTU ypaB-
HEHHI — YCJIOBUSI pABHOBECHS MMPOCTPAHCTBEHHOM CUCTEMBI CHJI B aHAJIU-
THYECKOH hopMme:

> F=0; ZFiy =0;>'F, =0;
> M, (F)=0; XM (F)=0; > M, (F)=0.

Jns paBHOBECHsSI TPOM3BOJIBHOM CHCTEMBI CHJ, NMPUIOKEHHBIX K
TBEPIOMY Telly, HEOOXOAMMO M JOCTaTOYHO, YTOOBI CYMMBI MPOEKIIHIA
BCEX CWJI HA OCU JEKapTOBBIX KOOPJIMHAT PABHSJIMCH HYJIO, U TPU CyMMBI
MOMEHTOB BCEX CWJI OTHOCUTEJIBHO TPEX OCEH KOOPAMHAT TAKKE PaBHS-
JIMCh HYJIIO.

JIJisi TUTOCKOM CHCTEMBI CHJI CYIIECTBYET TPU Pa3IUUHbIE (DOPMBI
YCJIOBHM PAaBHOBECHUSL.

IHepBas ¢popma.

JI71s1 IJIOCKOM CHCTEMBI CUJI, AEHCTBYIONIMX Ha TBEPIOE TEJIO, HEOO-
XOJIUMO M JIOCTATOYHO, YTOOBI CYMMBI MTPOCKIINN CUJI Ha KKIYIO U3 ABYX
B3aMHO TMEPHEHIUKYISPHBIX OCEM KOOPIHMHAT, JICKAIMUX B IIOCKOCTH
JNEWUCTBUS CUJI, PaBHSUIUCh HYJIIO, U CyMMa ajireOpandyecKux MOMEHTOB OT-
HOCHUTEJILHO JTI000M TOYKH (B MJIOCKOCTH) PaBHSUIACH HYJIIO:

2 F=02Fy =03 M, (F)=0.

Bropas ¢popma.

st paBHOBECHS TUNIOCKOW CUCTEMBI CUJI, PUIIOKEHHBIX K TUIOCKOMY
Teny, HEOOXOAMMO U JTOCTATOYHO, YTOOBI CYMMBbI aJireOpandyecKux MOMEH-
TOB CHJI CHCTEMBI OTHOCUTENBHO TPEX MoObIX Touek (A, B u C), pacro-
JIO)KEHHBIX B IJIOCKOCTHU JCUCTBUSA CUJI U HE JIEKAIIUX HA OJHOW MPSIMOM,
PaBHSUINCH HYJIIO:

2 MA(F)=0; > Mg(F)=0; > Mc(F)=0.

Tperbs ¢popma.

JInst paBHOBECHS TIJIOCKOM CUCTEMBI CUJI, IPUJIOKEHHBIX K TBEPAOMY
TeTy, HEOOXOAUMO M JJOCTATOYHO, YTOOBI CyMMBI aareOpandecKnx MOMEH-
TOB CHJI OTHOCUTEJIBHO JBYX JIIOOBIX TOYEK, JIEKAIIUX B TUIOCKOCTU JEH-
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CTBUSI CWJI, PABHSUIUCh HYJIIO, M ajreOpandeckas CymMMa MPOEKIHUM ITUX
CUJI Ha KaKyr-JIM00 OCh MIJIOCKOCTU, HE IEPIICHIUKYIISIPHYIO MPSIMOiA, TTPO-
XOASIIEH Yepe3 JBE MOMEHTHBIC TOUKH, TAKKE PaBHSJIACh HYJIIO:

2 MA(F)=0; 2 Mg(F)=0; 3 F, =0.

DTO TpPU HE3aBUCHUMBIX YCIOBHS PABHOBECHS, KAXKJI0€ U3 KOTOPHIX HE
SBJISIETCS CIEJCTBUEM ABYX Jpyrux. st m000# MIOCKOW CHCTEMBI CHII,
MIPUJIOKEHHBIX K TBEPAOMY TEJy, B CTATUUECKU ONPEACTUMON 3a/1aue Yuc-
JI0 HEM3BECTHBIX HE JOJDKHO OBITh OOJIbIIIE TPEX, a JJISl IJIOCKUX CHUCTEM
napasuiesIbHbIX U CXOJSAIIUXCS CUII — HE OOJIbIIIE JIBYX.

3.6. PACUET CHJ 3A’KUMA ITPU PA3JIMYHBIX
CXEMAX YCTAHOBKHA

Haunbonee dacto BCTpeyaroTcsl CIEAYIOIIME BapUAHThI PACIOJIOXKE-
Hus cwiibl 3akuMa W 1 cusibl 00paOOTKH, HAaITpUMeEp, CUJIbI pe3anusi, P

1. Cuna 3axuMa U cujia pe3aHus MPHKUMAIOT 3ar0TOBKY K YCTaHO-
BOYHBIM 3JIEMEHTaM TIprcrnocodenus (puc. 3.7).

[Ipu cune pezanusi P =const teopernuecku cuna 3axuma MONKET

OBITh paBHA HYJIIO.

A A
D

— — -

Puc. 3.7. Cxema ycTaHOBKU IS
pacuera cuiibl 3akuma. Bapuanr 1

Ho B pealbHOCTH YacTO BO3HHUKAIOT BTOPOCTCIICHHBIC CIIBUTAOIIIHC
cwibl, uiau cuibl uHepin N, Hampumep, pu 00pabOTKe Ha MPOJIOTHHO
CTpoTalbHOM cTaHKe. Ecim oHM HampaBieHBI MPOTHUB 32KUMHOTO MeXa-
au3ma, To W =K - N, rie K — koaddunuent 3anaca. [Ipu HemocTostHHOM
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cuie pezanus P (manpumep, npu ppeszepoBanun) cuna 3akuma W 1omkHa
BBIOMPATh 3a30pbl B CHCTEME U YBEIUYUBATH €€ KECTKOCTh JUJISl yCTpaHe-
HUSI BO3MOKHOCTH TOSIBJICHUS BUOpaIIUiA.

OO6b1yHO B Takux ciaydasx npunumaroT K=15-2,5: 1,5 — uepHo-
Basi 00paboTka; 2,5 — uncrtoBas o6paboTKa.

2. Cuna pe3aHusi CTPEMHUTCS CIBUHYTh 3arOTOBKY 0 YCTaHOBOYHBIM
3JIEMEHTaM, MPU 3TOM BIIMSHUE CHJIbI TSXKECTH 3arOTOBKUA M MHEPLUOHHBIE
ciwibl He yuuThiBatoTcs (puc. 3.8). CMEIICHUIO 3aroTOBKHU ITPOTHUBOICH-
CTBYET CHJIa TPEHHUs, BOSHUKAIOIIAs B MECTaX KOHTAKTA 3arOTOBKM C yCTa-

HOBOYHBIMH 3JIECMCHTAMH U 3aKUMHBIM MCXaHHN3MOM.

w wW
W2

W1 P W1

a) o)

Puc. 3.8. Cxema ycTaHOBKH I pacyeTa CHIbI 3akuMma. BapuanTt 2

Ota pacu€THasi cXeMa XapakTepHa JIsl TeX ClydaeB 00pabOTKH, KO-
r7a mojaya WHCTPYMEHTA MEHSETCSl B Pa3HBIX HAMPaBICHUSX (MasSTHUKO-
Boe (ppesepoBanme, ¢GpesepoBaHre 3aMKHYTHIX KOHTYpoB W T. A.). OHa
TaKk)Ke MPUMEHSETCS Ui Cllydas YCTAaHOBKHM Ha JBa OTBEPCTHUS M IUIOC-
KocThb. M3 ycinoBuil TouHOCTH 00pabOTKH (2 MHOTAA U BO3MOXKHOCTU 00pa-
OOTKM) CHJIBI Pe3aHusl JOJKHBI BOCIIPUHUMATHCS TOJIBKO CHUJIOW TPEHUS, TO
€CTh MaJblbl JOJDKHBI OBITh MOJHOCTBIO Pa3Tpy’KEHbl. DTO HEOOXOAMMO
TaK)Ke U3 YCJIOBUU IperoXpaHEHUs 0a30BOr0 OTBEPCTHS OT CMSTHS JICH-
TOYKH pOMOUYECKOTO (CPEe3aHHOTO) MaJIblia.

Bun ypaBHeHHS paBHOBECHs 3arOTOBKH TIOJ] JCHCTBHEM PHIIOKEH-

HBIX K HEM CHJI 3aBHUCHUT KECTKOCTH 3a)KHMMHOI'O MEXaHH3Ma B HalIrpaBJIC-
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HUU EUCTBUA CWIBI pe3aHus. IIpu ero HEBBICOKOM KECTKOCTH, 3arOTOBKA
YPAaBHOBEIIMBAETCSA TOJIBKO CHUJION TpPEHUA, BO3ZHUKAIOIIEH B KOHTAKTE
MEXK/ly 3arOTOBKOM M YCTaHOBOYHBIMM yieMeHTaMu. IloaToMy ypaBHEHHE
PaBHOBECHs UMEET BUJ!

K-P-W-f =0,
rae f, — Ko3(pPUUMEHT TpeHUs MEXIy 3arOTOBKOWM M yCTAHOBOYHBIMU

QJICMCHTaMU.
OTCIOI[a Tpe6yeMa;1 Cujia 3aKuMa OIIPCACILACTCS U3 BhIPAKCHUSA!
K-W
fl

HpI/I BBICOKOM JKECTKOCTH 32)KMMHOI'O MEXaHM3Ma B HaIIpaBJICHUHN

W =

JEUCTBUS CUJIBI PE3aHUsI BOSHUKAET JOMOJHUTEIbHAS CUJIa TPEHUS B KOH-
TaKT€ 3arOTOBKH U MPUKUMHOTO 35eMeHTa. [lo3ToMy ypaBHEHHE paBHOBE-
CUs IPUMET BHUI:

K-P-W-f -W.f,=0,
rae f, — ko3 PUUMEHT TpeHUsT MEXy 3arOTOBKOW M MPH>KUMHBIM DJIe-

MEHTOM.

IIpu aTOM TpeOyemas cruita 3aKuMa ONPEICICTCS U3 BBIPAKCHHUS:

w=W

f,+f,

3. 3aroToBKa 3aKpEIUIETCA B MPUCIIOCOOICHUN TOPU3OHTAIBHO TIPH-
J0KeHHOM cuoit 3axxkuma W (puc. 3.9).

3/1eCh TaKKe HE YUUTHIBAOTCS CUJIa TSHKECTH U MHEPIIUOHHBIEC CUJIBI.
[Ipu paccMoTpeHUHN 3TOM CXeMbl HAUTH criy 3akuma W meTomaMu cTaTH-
KW HEBO3MOXHO. DTO CBA3aHO C TE€M, YTO HEU3BECTHBIX BEJIMYHH IPU ITOU
CXeMe Harpy>XeHus detbipe: cuiia 3axxuma W ¥ Tpu peakiiu omnop, TO €CTh
3a71a4a CTaTUYECKH HEOMNpEAeInMa, TaK Kak ISl TJIOCKOW 3aJayd MOXHO
COCTaBUTbH TOJILKO TPU HE3aBHCUMBIX yYpaBHEHHMS paBHOBecHs. [loaTomy Ha

MPaKTHUKE YIIPOLIAIOT pacCMaTpUBaEMylo 3aj1a4y.
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P2

W2

Puc. 3.9. Cxema ycTaHOBKH I pacyeTa
CHJIBI 3aKUMa

Ecnu npunoxuts cuiny 3axuma W Takol BEJIMYMHBI, YTOOBI CyMMa
MOMEHTOB CHJI, CBA3aHHbIX ¢ P, P, u W, OTHOCUTENBHO TOYKH OIPOKH-
JbIBAaHUSL PABHSJIACH HYJIO, TO PEAKUMU ABYX HUKHHUX ONOP TOXKE MOTYT
ObITh paBHBI HYJO (Ipu MeHbleM 3HaueHun W 3Tu peakuuu BCE paBHO
paBHbI HyJ10). [Ipu npunoxennn Oonbieit cuibl 3axuma W nosiBsTcs pe-
aKLMU TUX ONOp, HO 3TO 3HAYMT, YTO cuibl P, u P, HE oTphIBatOT 3aro-
TOBKY OT YCTaHOBOYHBIX 3JIEMEHTOB, 4TO U TpeOyeTcs mpu pacuere. s
omnpeneneHus cuibl 3akuma W M3 ycla0BHs paBEHCTBA HYJIHO CyMMBI MO-

MEHTOB OTHOCUTEJIBHO TOYKU ONPOKHJIBIBAHUS HUCTIOIb3yeTcs Kodhuiu-

€HT 3araca:
W-a-W-f,.|-K-B-1-K-PF,-b=0.
Otcrona:
W:K-(Pl-l+P2-b).
a+f,-I

Ilpumeuanue. B 1aHHOM cllydae MUMEETCSl B BUy CUJa 3aKMMa BTO-
poro poja (MHEBMOIWIMHAP W T.1.). MHaye cmma TpeHus He Oblaa ObI
paBHa WI .
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CIBur B HalpaBJICHUH ACUCTBUS CWIBI P, IIpeloTBpaniacTcs CHIIaMU

TPCHUA MCIKIAY SaPOTOBKOI\/’I, YCTAaHOBOYHBIMU J3JICMCHTAMH N 3a’KMMHBIM

MmexaHu3moM. Tpebyemas cuina 3axxuma W, A CO3JaHHSA 3THX CHI MO-

KeT OBbITh OlpejesieHa Kak B BapwaHTe 2. bonbiiee 3Hauenue cuiasl W
MPUHUMACTCS 32 CHITY 33KHMa U YIUTBIBACTCS B JaIbHEHIIIEM.

Ecnu omopa He sBisIeTCS TOYEUHOW, a UMEET 3HAYUTEIBHYIO IIIO-
I1aJIb KOHTAKTa C 3arOTOBKOM, TO €€ pPeakKInio HEoOXOIMMO MPEACTABIIAT
B BHJIC paclpeieIiEHHON CUJIbI, KOTOpasl paBHA yI€IbHOMY JaBJICHUIO.

3ameuanue. Ilpu pacuere kK0dPGUIIMEHT TPEHUSI IPUHUMAECTCS HE3a-
BUCHMBIM OT YJISJIBHOTO JaBJCHUS (TO €CTh CHJa TPCHHs HE3aBHCHUMAs OT
iomaayu koHTakTa). Cka3aHHOE BBIIIE OTHOCUTCS TOJIBKO K MOMEHTaM
TPEHUSL.

B o6miem Buie MOMEHT TPEHHS MOKET OBbITh IIPE/ICTABIIEH B BUE:
M,,=f-[[p f(xy) dx-dy,
rae f — xoapduument tpenus, Pynkuusa f(X,y)=q BbIpaxaeT 3aBUCH-
MOCTb YAEJIBHOTO JABJIEHUS OT KOOpAMHAT X M Y (ecau = COnst, To ero

MOJKHO BBIHECTH 33 3HaKHM MHTErpalia), p — PacCTOSHUE OT dJIEMEHTAPHOU

wiomiaaku dx-dy mo mosroca Tpenus (puc. 3.10).

dx

\ //
] /
OoOmnacth S

Puc. 3.10. DnemenTapnas
IUTOINAJKA U TIOJIFOC TPEHUS

)
e

Hwxe npuBeseH nmpumep OIpeiesieHuss MOMEHTa TPEHHUs, BO3ZHUKa-
IOIIET0 B KOHTAKTE 3aroTOBKAa — IUIOCKOCTh NMPU CBEPJICHUM OTBEPCTHS.
31ech MOJII0C TPSHUS HAXOAMTCS B LIEHTpe Koubla (puc. 3.11).
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Puc. 3.11. Onpenenenne mo-
MEHTa TPEHHUS TIPU CBEPICHUH

IMpuaumaem =P, /S =const. DiemMeHTapHYIO IJIOMAAKY MOXKHO

npeacTaButh B Buae 2-7-p-dp. IIoCKOIBKY TONBKO OJHA KOOPAMHATA
INEPpCMCHHaAA, TO:
M,,=f-[Fp(P18)-2-7m-p-dp=(2-7-P,IS)-f-[Fp*-dp=

P-f. p°r 2 RP-r®
:2-72'- X -—|:P.f._. ,
( g )R R*—r?
rne S=7-(R*=r?).
2 R¥-r3
Bennuuna 3 RI_ 2 HOCUT Ha3BaHUE NPUBEICHHOIO paauyca Tpe-
—r

Husi. CMBICTT 3TOTO BBIPpAXKCHUS 3aKIIOUYCHUA B TOM, 4TO CCJIIK IIPCACTABUTD

YCIOBHYO crity TpeHust F = f (P,) cocpetoTOYEeHHON B OJHOM TOYKE, TO €€
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HYKHO TPUJIOKWTh HA IUIEYE, PABHOM NPUBEAEHHOMY PaINYyCy TPCHUS,
yTOOBI OHA JaBajia TOT K€ MOMEHT, YTO U pacHpeaei€HHbIE 0 BCEU ILIO-

maan COIIPUKOCHOBCHUA SJICMCHTAPHBIC CHJIBI TPCHUA.

3.7. KIACCUPUKAIUA 3AXKUMHBIX MEXAHU3MOB

Knaccudukanms 3a)KMMHBIX MEXaHU3MOB MPUBOAUTCS Ha puc. 3.12,

Knacugukamnus 3M

3M
CreneHb CI0KHOCTU ‘ ‘ CreneHp MeXaHU3ALUH
IPOCTHIE KomOunupo- Pyvunbie Mexanun3su- ABToMarusu-
(amemeHTapHbBIC) BaHHBIE Y pOBaHHBIE pOBaHHbIC
| M Vupasnsemble
BunToBbIe CXaHHu-
qeeKHe TprBo B! oT pabouero
arperara
Kinrosbie MexaHuko- o CTaHKa
ruapaBmu- | — IlHeBMa- Ientpo-
YyecKue THYCCKHU
| | OxcueHTpu- 0exHO-uHEep-
KOBBIE . ['unpa- LMOHHbIE
BIMYECCKHH
Poruaxusie
|| TIneBMo-rua-
| Peeyno- paBJII/ILIeCKI/Iﬁ
3ybuarsie —
Y | | MarauTHbI#A 1
|| lapaUpHO- 3JI.MarHUTHBIH
phIUaKHBIC
— DJeKTpu4ecKui
— Ilpyxunnble
— BakyymubIit

Puc. 3.12. Knaccudukarus 3a>KUuMHBIX MEXaHU3MOB

PyuHbie 3a)KMMHBIE MEXaHU3MbI TPEOYIOT MPUMEHEHUSI MYCKYJIbHOM
cuiibl. OHM yTOMIISIOT pabouero. VX mpuMeHstoT B €IUHUYHOM U MEJKO-
CEPUMHOM IPOU3BOACTBAX. MEXaHU3UPOBAHHBIE 3A)KMMHBIE MEXAaHU3MBbI
paboTaOT OT CUJIOBOTO MPHUBOJA, B CBA3U C 3THUM HUX HEPEJIKO HA3bIBAIOT
MeXaHu3MaMu-ycunutenssMu. Ho ynpasisarorcs oHu 4denoBekoMm. X mpu-

MCHAIOT B CepHﬁHOM 1 MaCCOBOM IIPOU3BOACTBAX.
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ABTOMATHU3UPOBAHHBIC 3aKMMHBIE MEXaHH3Mbl OCYIIECTBIISIOT 3a-
XKUM 0e3 ydacTtusi padboyero. X NpUMEHSIOT B KPYITHOCEPUITHOM U MacCo-
BOM IIPOU3BOJICTBAX.

Ha kpymHocepuitHoe U MaccoBO€ IPOU3BOACTBA MPUXOJIUTCA IPU-
omm3utenbHo 20 % 00BbEMa MPOAYKIIMK MAITMHOCTPOSHUSI; Ha €IMHUYHOE
— He 6ouiee 20 %, Ha METKOCEpUINHOE U CepUHOE TPOU3BOACTBA MTPUXO-
JUTCS OCTAIIBHOE.

[Ipy KOHCTPpYHUpPOBAaHUM TPHUCIIOCOOICHUS O HaWJICHHOMY Tpedye-
MOMY 3HAQUEHHUIO CUJIbI 33KMMa HEOOXOJIUMO OMPEIETUTh UCXOIHYIO CUITY
(MOMEHT) Ha PYKOSITKE WJIM CHJIOBOM y3Ji€ MPUBOJA MpHUCIIOcCOOIeHus. 3a-
TEM IO 3HAYEHUIO UCXOJIHOW CUJIbI PACCUYUTHIBAIOTCA KOHCTPYKTUBHBIE Ta-
paMeTphl 3BKUMHOTO MEXaHU3Ma.

3.7.1. BunTOoBBIC MEXAaHU3MbI

BunTOBBIC MEXaHW3MBI HAMOOJIEE IITUPOKO MCIOIB3YIOTCS B MPHUCIIO-
COOJICHHSX C PYYHBIM 32)KMMOM 3aroToBoK. Ho NMpUMEHSIOTCS OHM U B
PUCTIOCOOJICHUSAX C MEXaHU3UPOBAHHBIM IIPUBOJOM, a TakK’Ke Ha aBTOMa-
TUYECKHUX JIMHUSAX TIPH MCTIOJIb30BaHUHU TTPUCTIOCOOICHU -CITy THUKOB.

JIOCTOMHCTBOM BHHTOBBIX MEXaHHW3MOB SIBJISETCS WX IPOCTOTA H
HaJIEKHOCTh, @ TaKXKE€ CBOMCTBO CaMOTOPMOXKEHHUS (TO €CTh CIIOCOOHOCTH
yAEPKUBATh 32 CUET CHUJI TPEHUS 3arOTOBKY B 3a)KaTOM COCTOSIHHH IIOCIIE
CHSATHS UCXOHOM CHUJIbI).

l[ ! ]l W W [ITari0a

J
‘ - [Mounpka
W/m

Puc. 3.13. BUHTOBOI MEXaHU3M
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3aKUM C MOMOIIbI0 BUHTOBOTO MEXaHHU3Ma OCYIIECTBIISIETCS JTUOO
BUHTOM NPHU HEMNOABUKHON BUHTOBOM BTYJKE, JTMOO Trailkod MHpHU HEmo-
JOBUKHOM mimuibke (puc. 3.13).

Cuwia Q Ha pykosiTKe, He0OX0uMast Jisl co3/anusi Cuibl 3axuma W ,
ONPENENSCTCS U3 CIECAYIONIEH pACYETHOM cXembl. M3-3a Hanuuus CHIIBI
TPEHUsI Peakiiusl BUTKa R OTKJIIOHEHa OT HOpMaJu Ha yroid p — Yrodl Tpe-
Husg. Cunmy R MOXHO pa3noxkuth Ha JBe cocraBisomme — W u Ql'
(puc. 3.14), tne Q, — cuia, IPUIOKEHHAs K Talike Ha CPEeIHEM paauyce

pe3bOwI I, (puc. 3.15).

Puc. 3.14. Pa3zBepTka BUTKa Pe3bObI

Puc. 3.15. Cxema cwi, mprIOKeHHBIX K Tailke

Tpebyemas cuna Q; ompenessercst U3 COOTBETCTBYIOIIETO TPEYTONbHHU-
Ka:
Q =W-tg(a+ p),
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I1€ @ — yroj nojabEéMa pe3bOsbl.

OTol cuiioi co3aaéTcss MOMEHT Ha Taiike, paBHbI Q) - I, Taxkoii xe

MOMEHT MOXHO CO3JaTh U MEHBIIEW CHJIOH, €CIM YBEJIMYUTH IUIEUO IIPU-
JIOXEHHUS CHJtbl ¢ I, jo L. Torxa:

Q1°rcp QI—:

L
Q-L =W -tg(a + p).
p
N3 nocneaHero BRIpaXKeHUsI MOYKHO ONPEACTIUTL TPEOyeMyto CUITy Ha

pykositke (puc. 3.15):

L
Q:W-r—-tg(a+p).

&

Ho npuBenénnas Gopmyna He yUUTHIBAE€T MOTEPU HA TPEHUE B KOH-
TaKTe BUHTA (TaliKu) C 3aroToBKOM. [loaTOMy MOMEHT, KOTOPBI HEO0OXO-
TUMO pa3BUBAaTh HA PYKOSATKE IJISl TOJydeHUs TpeOyeMoW CHIIbI 3aKhMa
W:

Q-L=W-r -tg(a+p)+M,,.

Bemumunna M mp 3aBHUCUT OT KOHCTPYKIHH IATHI 3’ KUMHBIX BUHTOB.

[TpuMeHsI0TCS NATHI CIISAYIOMUX KOHCTpYKIui (puc. 3.16).

W W ﬂ W

a) 0) 6) 2)
Puc. 3.16. Buap! msr:

a) co cheprdecKoi ToJIOBKOM; 6) ¢ KOJIBIICBOM TSATOM;
8) C IJIOCKOM MATOM; &) ¢ OanmakoM
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Jlns BUHTOB co cepuueckoi ronoBkoi (puc. 3.16,a) M, =0, Tax

KaK BUHT KOHTaKTHUPYET C 3arOTOBKOU B TOUKE.
Jlns BuHTOB ¢ msAToit (puc. 3.17), a Takke aIsd 3a)KuMma Traikoi
HArpy3Ky Ha IUIOMIAJKYy S KOHTAKTa IpEeJIojiaracM paBHOMEPHO pacIipe-

JEJIEHHOW C YAETbHBIM JIaBJICHUEM (.

Puc. 3.17. Cxema nnst pacuera
MOMEHTA CHJI TPEHUS JJIsI BAHTOB
C KOJIBIIEBOW MSATOM

DNeMEeHTapHbIII MOMEHT CHJI TPEHHsI Ha OECKOHEUHO Y3KOM KOJIbLIE

mmpuHor d p paBeH:
dM,, =p-F, =p-2-7-p-dp-q-f =2.7-p*-dp-q-f.

I1o1HBIN MOMEHT:

2 R —r3
M,, =2:7-q-f-[p* dp=2-7-q-f -,
HO
q_V_V_—W
S ﬂ-(RZ—rZ).
B pesynbpTare BeIpakeHHE IJI1 MOMEHTA TPEHUS OyIeT UMETh BUJI:
2 RP-r?
M,, =W f 3 RE 2
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371eCh HUCIIOJIb3YETCs MOJYYEHHOE paHee BBIPa)KEHHUE NPUBEIEHHOTO

R3 _ r3
aauyca TpEHUS — - ———— .
pamyca tp 3 R?—r?
J1J1s1 BAHTOB C INIOCKOM MSATOU.
2
M =—-W-f-R,
mp 3

TaK KaK pajuyc MPHUIOKCHHUsS CHIIbI TpeHus =0,

JInst BUHTOB ¢ OalliMakoM — HEMOJBMKHBIM HAKOHCUHUKOM, KOTO-
PBIF IPEOXPAHSIOT TIOBEPXHOCTh 3arOTOBKH OT MOBPEXKIICHHS, TO €CTh OT
cmstus (puc. 3.18), chepruyeckuii KOHEIl BUHTA BpallacTCs B KOHYCHOM
THE3/IE TISIThI, KACasiCh C HEW IO OKPYKHOCTH paauyca R. [Ipu stom:
N=—-: W ;

2-sin(p12)

R_2W-f-R_W-fR
" 2-sin(B12) sin(B12)

Y
s

\ |

|
/

\
\
I
| |
\
} F'[‘p

Frp

2R

Puc. 3.18. Cxema jis pacueta
MOMEHTA CHJI TPEHUSI J1JI1 BUHTOB
¢ OanMakom
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OCHOBHBIM HEOCTATKOM BHHTOBBIX 3)KMMOB SBJISICTCS WX HU3Kas
IPOU3BOAUTENHHOCTD. J[71s1 yBenmdeHus: OBICTPOCUCTBHUS ITUX MEXaHU3-
MOB MPHUMEHSIOTCS pa3iIndHble ObICTpOChEMHBIC Mmaiiobl (puc. 3.19). Mx
UCIIOJIb30BaHUE BO3MOXKHO IIPH JHaMETpe OTBepCcTHs B 3arotoBke Do

OoJibliie quameTpa raiku De.

: ".Z"' sEls
v v |
. §i‘ . T
Ny | N
/ N Y
(1—

—

(C

Puc. 3.19. beicTpochEMHBIE 112101

1
WA v
I:\\///

ST

Puc. 3.20. BolioHETHBIN 3AKUM

N

I[J'IS{ CPaBHHUTCIILHO HEOOJBIINX CHII 3aKHUMa H€J'I€COO6p213HO nmpume-

HEHHE OalOHETHBIX BUHTOBBIX 3aKUMOB (puc. 3.20). OHM HCTOJIB3YIOTCS
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JUTSI CO3IaHUS TOJIBKO HEOOBITUX YCUITUM, TaK KaK POJIb TAWKHU BHITIOJTHSICT
yIOp C MaJIOH MJI0MIa b0 KOHTAKTa C BUHTOM.

3aKperuieHre OCYIIECTBISETCA MOBOPOTOM 3aKHUMHOTO 3jemeHTa 1
Ha HEOOJIBIIION YOI,

JIOCTOMHCTBOM OallOHETHOTO MEXaHW3Ma SBISIETCS BO3MOYKHOCTH
OTBOJIUTH 3KMMAIOIIUN 2JIEMEHT | OT 3aroTOBKU 2 Ha OOJIBIIIAE PACCTOsI-
HUSI, YTO O0JIeTYaeT 3arpy3Ky 3aroTOBOK.

3.7.2. KiuHOBBIC MeXAHU3MbI

KiuH mupoko MCmoib3yeTcs B 3aKMMHBIX MEXaHHU3MaxX MPUCIIOCO0-
JICHHMH, TaK KaKk OH 00ECICUYMBACT MPOCTOTY, KOMITAKTHOCTh KOHCTPYKIIHMH
U HaJEKHOCTh B padoTe.

Kiun npumensiercst yist:

1) yBeIMYCHUS UCXOAHOW CUITBI TIPHBO/IA;

2) U3MCHEHHMSI HAIIPaBJICHUS UCXOIHOU CHUIIBI.

Puc. 3.21. KitmuHOBOM MeXaHU3M
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Ecim knmuHoBOM MexaHu3M (puc. 3.21) MpUMEHSIOT IS YBEIHMYCHUS
WCXOJIHOM CHWJIBI, TO YroJl KJIMHA NMPUHUMAIOT PaBHBIM 6—15°.0Tu yrisl
BCErJa JIOJDKHBI ObITh MEHBIIE YIJIOB TPEHHS, TaK KaK TOJIBKO B 3TUX CITy-
qasgx 00CCIICUYMBACTCS YCIOBHE CAMOTOPMOXKEHHS (TO €CTh COXpaHCHHE
cuibl 3axkuMa W mpu mpekparieHud JIeUCTBUS criibl Q, co3maBaeMoi
MIPUBOJIOM).

Ecnu k1MHOBOM MEXaHW3M MpENHA3HAYEH 11 U3MEHECHUS HaIpaB-
JICHUS UCXOJIHOW CUJIBI, TO YTOJI KJIMHA OOBIYHO MPUHUMAIOT PaBHBIM 45°.

KinvH mMoxeT ObITh Kak MPOCTHIM 32)KUMHBIM 3JIEMEHTOM, TaK U BXO-
JTUTh B COCTaB KOMOWHUPOBAHHBIX MEXAHU3MOB.

[Ipumep mpocreiiniero KOMOMHUPOBAHHOIO 3aKMMHOTO MEXaHU3Ma
npejcTaBiieH Ha puc. 3.21. OH 00pa30oBaH MOCIIEI0BATEIbHBIM COSTUHEHU-
€M IIOCKOTO OJTHOCKOCOTO KJIMHA 1, Ha KOTOPBIM JEUCTBYET YEPE3 IITOK 2
npuBoJa cuia Q, U PRIYAKHOTO 3aKUMa 3, IEPEAIOIIETO 3arOTOBKE CUITY

3akuma W . B mporiecce 3akuma npu ABUMKEHUW KIIMHA BIEBO TOJ JCH-

CTBUCM CHJIBI IIPUBOAA Q Ha €ro HAKJIOHHOM IJIOCKOCTH BO3HHUKAIOT HOP-

manbHas peakiust N wu cuna tpenus F, ;. VX paBHoneictByromas R or-

KJIOHEHAa OT HOPMaJIM K IUIOCKOCTH Ha BEJIMUYMHY yrjia TpeHus p,. Pazno-
UM 3Ty PaBHOJECHUCTBYIOIIYIO Ha TOPU30HTAJIbHYIO P U BEPTUKAIbHYIO
cocrapisitorryro W . Tak Kak B KOHEYHOM IOJIOKEHHH, KOI/Ia 3aroTOBKa
3a)kara, KJIIMH HaXxOJIWUTCsSl B paBHOBECUH, TO HOPMaJlbHasl CUJla HA HI)KHEU
ropuszoHTanbHoM miuockoctu paBHa W . Kpome cunbst W 31ech BO3HUKAeET

Fmpz. Benmnmunnaa mcxomHou cmibl Q, HEOOXOAMMOM JJIS CO3JaHUS CHJIBI

3akuma W , OIIPCACICTCA U3 YCIIOBUA PABHOBCCUC KIIMHA ITOJ )IeﬁCTBI/IeM
BCCX IIPHUIIOKCHHBIX K HEMY CHJIL.

CymMa npoekiui BCceX CUJI Ha HallpaBjieHUe CUibl Q :
Q-P- Fmp =0.
N3 cnnoBOoro MHOroyroJIbHUKA:
P=W-tg(a+p,),

F, =W f, =W tgp,.
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Teneps:
Q=W [tg(a+p)+igp,].
CylIecTBEHHBIM HEJIOCTATKOM PAaCCMOTPEHHOTO KJIMHOBOIO 3aKMMa

spisiercs Hu3kui KI1/1, Bo3HMKaronui n3-3a O0JIBIINX MMOTEPh HA TPEHUE,
KOTOpPBIE PE3KO YBEIMYMBAKOTCS C YMEHBIIEHHWEM YIijia KiIuHA. Tak s

KIIMHA ¢ @ =45° motepu Ha TPEHUE COCTAaBIAKOT 25 %), a npu o =5" —
yxe 70 %. s moBeimenus KIIJ KTMHOBBIX MEXaHU3MOB TPEHHUE CKOJb-
YKEHUSI MHOT/Ia 3aMEHSIOT TPEHHEM KadyeHUs, MPUMEHSSI OTIOPHBIE POJTUKHU

(puc. 3.22).

oCH

Puc. 3.22. KiIMHOBBIM MEXaHU3M
C OIIOPHBIMH POJIUKAMM

3nech TpeOyeMasi ucxojHas cuna Q omnpenensiercs Mo NpUBEIEHHOM

BbIIIE (DOpMYyJIe AJIsl KJIIMHA C TPEHUEM CKOJIbKEHUS, HO B HEE MOJICTABISIOT

3HAYCHUsI NPUBEICHHBIX YIJIOB TPCHHS Ka4YeHUS Py, U p,,,. [1o cpaBHe-

HUIO C KJIMHOM 0€3 POJIMKOB CHJIa 3a)KMMa, ITPU OJHOM U TOM K€ UCXOIHOU

cuie Q, Bospacraet Ha 30-50 %.
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3.7.3. KIMHOIUTYHKepPHbIe MeXaHU3MbI

KnvHommyH)XepHbIE MEXaHU3Mbl OBIBAIOT C OJHHUM, JABYMS WIH
OONBIIUM YHCIIOM TUTYHXKepoB. OJHO- U JABYXIUTYH)XKEPHbIE MEXaHU3MbI
NPUMCHSIIOT B Ka4eCTBE 3KUMHBIX, & MHOTOIUTYHKEPHbIE — B KaueCTBE
IEHTPUPYIOINX MEXaHW3MOB MAaTPOHOB M ompaBok. Cxema OJHOILIYH-
KEPHOTO MEXaHW3Ma ¢ KOHCOJBHBIM IUTYH)XEpOM TpuBeeHa Ha puc. 3.23.

i mony4eHuss 3aBUCUMOCTH MEXAY UCXOMAHOM CUION Q M CHIIOW 3aKu-

ma W paccmaTpuBaeTcsi B OT/ICJIBHOCTH paBHOBECHE KJIMHA 1 U TUIyHXXepa

I FTp.3 ©
P
o ; Q
) W p
Wtf FTp.2 1

Puc. 3.23. KnuHOMITyHXEepHBIN MEXaHU3M

B stoM MexaHmsme cuna W' He paBHa cuie saxkuma W (kak B
peabIayIIeM MpUMepe), TaK Kak NpH JBMKEHHUH ILTyH)Kepa BBEPX BO3HU-

KaeT cuna Tpenus F, 5 (Mex1y riyHkepoM U Hampasiswomei). U3 ycio-

BUA PAaBHOBCCHUS KIIMHA, 110 dHAJIOTUU C MPCAbIAYINUM IIPUMCPOM, MOKHO
HaItucaThb.

Q=w! [tg(a+p)+t9p,];
P=W'-tg(a+p,).
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Kak BunHo u3 cxemsl (puc. 3.24), cuna P BbI3bIBaE€T mepeKkoc MIyH-
Kepa B €ro HampaBIIAIOIICH, TO €CTh MOBOPOT OTHOCUTEIHHO Touku O (B
npejenax 3a3opa), U co3naéT aBJICHUs, pacrpeeaEHHbIe 110 3aKOHY Tpe-
yroJibHMKa. PaBHOIEHCTBYIOIIME STUX JABJACHHUH yIalleHbl OT BEpIIUH D

2 a
Tpeyro.]ILHI/IKOB Ha paCCTOHHI/IC E KaTrera —. CJICI[OBaTeJ'IBHO, paCCTO}IHHG

2
Mexay cuinamu N paBHO a-—.

\WY
? N E
aq =
<
y b IW CJ B
O bﬂE

|ARIIA
‘Z

Puc. 3.24. Cxema a1 pacuera Cuil,
JNEeUCTBYIOIIUX Ha TUTYHXKEp

[Ipu ycnoBuu paBHOBecUs ITyH)Xepa MOMeHTHI cuil P u N paBHBlI,
TO €CTh

P|:Nag
3

Otcrona:
P-1.2 W"-3:1-tg(a+p,)
2-a 2-a

N =
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Cuna TpeHwus, BbI3biBaeMast 1Byms crtamu N :
F.p3=2-N-tgp, =W'.3-1/a-tg(a+ p,)-tg 0.
CyMMma Bcex CHJT Ha BEPTUKAJIBHYIO OCh
W+F,; —W"'=0,
YN
W +W*.3-1/a-tg(a+p,) -tgp, ~W' =0,
OTKYy/Ja:
1 wW
1-3-1/a-tg(a+ p,) 190,
[MoncTapnss 3HayeHne W' B BRIpaskeHHe I cuibl Q |, TToTydaeM:
W-tgla+p)+t9p,]
1-3-1/a-tg(a+ p) -tgp,
W3 mocnenHero BBIPAKEHHS] BUIHO, YTO C YMEHBIICHUEM JIJIUHBI

Q=

HaIpaBJAIOIIEH @ yBelInuuBaercs TpeOyemas ucxogHas cwia Q. YBenu-

YeHUE a MPHUBOAUT K HEKOTOPOMY YBEJIMUYCHHIO TabapuTOB MEXaHH3MA.
Yro0bI H30€XkKaTh, TOTO IUTYH)XKEP JIEIAI0T IBYXOMOPHBIM (puc. 3.25).

i
N

E—

P/2

7 Q
—

[

P/2

I e

Puc. 3.25. Cxema AByXOMOPHOIO IUTyHXepa
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JIByXONOPHBIN IIIYHXEP MO IeUCTBUEM CUJIbl P He mepekammBaert-
Ccsl, a MPYXKUMAETCS K OJJHOM CTOPOHE HaIpaBJISIONIEH (C ee Apyroi cTopo-
HbI BO3MOXKEH 3a30p). [Ipu nepemeniennn Takoro miyH»xepa BBEpX, Oyner
BO3HUKATh CUJIA TPCHUA:

F.ps=P-190, =W* t9(a+ o) 19 0;.

Ucnone3yst 310 3Havenue cuibl F, . B ypaBHEHHAX paBHOBECHs
MOYKHO IIOJIYYUTh:
oW -[tg(a+p) +1gp, ]

1-tg(a+p)-t9p;

3.7.4. IKCIEHTPUKOBBIE 32:KUMbI

DKCIEHTPUKOBBIH 3axuM (puc. 3.26) mpeacTaBiseT coO0H COSaMHE-
HUSL B OJHOW JETAIA ABYX JJIEMEHTOB: KPYIJIOTO AUCKa paauycoM I u
JBYX KJIMHBEB — BEpPXHEro 0e3 IITPUXOBKU M HUXKHETO CO IITPUXOBKOM.
J{ns1 3a’)krMa 3arOTOBKY ITYTEM MTOBOPOTA SKCIIEHTPUKA HA HEKOTOPBIN yTOJI
UCIIOJIB3YETCSl YYaCTOK poduiist HIKHEro kiauHa. [Ipu moBopoTe Ha Hero-
JBUKHOW OCH | SKCUEHTpHKA KJIWH BXOAUT B 3a30p MEXAY YIOPOM 2 U
OCBIO (WJIM IMCKa PaJInycoM ) U C MOMOIIBIO IpUXBaTa 3 3aKMMAET 3aro-
TOBKY. Pabouasi moBepXHOCTh KJIMHA MOXET OBITh OKPYXHOCTbIO (KPYTro-
BOM AKCIEHTPHUK) WK CIIUpalibio Apxumesna. Paznuune ux 3akir04aeTcs B
TOM, YTO B Pa3BEPTKE KPYrOBOTO 3KCIEHTPUKA IUIOCKAW KJIUH ITOTYy4aeTCs
KPUBOJIMHENHBIM C IIEPEMEHHBIM YTJIOM « . Tak, €Cli pa3BEpHYTh HUKHUU
KJIUH 10 Paguycy I, TO MOJy4UM, 4TO MIPU KOJeOaHUU pa3Mepa 3aroTOBKU
H B mpemenax gomycka ¢ 3aKUM OyJeT OCYIICCTBIATHCS C PA3HBIM YIJIOM
MOBOPOTA PKCLUEHTPHUKA. A 3TO O3HAYAET, YTO C TOYKOW M yrmopa 2 OyaeT
KOHTAaKTUPOBATh TOT WJIM MHOW YYACTOK 3KCIEHTPHUKA, U, CIEAOBATEIBHO,
3HAYEHHUE yIJla ¢ TOXE MEPEMEHHO. A 3TO B CBOIO OYEPE]b MPUBOAUT K
TOMY, YTO IPU OJTHOM U TOM K€ UCXOJHOM CUJIE DKCLIEHTPUK JTAET pa3yiny-
Hble cuiIbl 3axuMa W . Y 3KCIEeHTpUKOB, pabodasi TOBEPXHOCTh KOTOPHIX
BBINOJIHEHA IO aPXUMEIOBOM CIIUPANIH, YIOJI @ HE 3aBUCUT OT YIJja MOBO-
poTa Kyjayka, TO €CTh CWJIa 3aKMMa, CO3/1aBacMas TaKMMHU KyJladyKaMu,
crabuibHa. OJHAKO TEXHOJOTHS M3TOTOBJICHHS] KPYTOBOTO SKCIIEHTPHKA
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3HAYUTEJIBHO MPOILIE, YEM KyJIauKa C apXUMeIOoBOM crnupaibio. [loaTomy
0oJee pacupoCTpaHEHbl KPYTrOBbIE€ AKCLEHTPHUKH, a JUIs NOJIydeHus: Ooliee
CTaOMJIBHOW CHJIBI 32)KMMa OTPAHUYMBAIOT YIroJl MOBOPOTAa SKCIEHTPHUKA

npu 3akxuMe S =40-140". DKCICHTPUKOBBIE 38)KUMBI — CaMbIe OBICTPO-

JNEUCTBYIOIIME U3 BCEX PYUYHBIX 3KUMOB. 110 OBICTPOICHCTBHIO OHU CpaB-
HUMBI C THEBMO3KUMaMHU.

\
a
r e )
3 |
v AW /
| AN \
[ [ \
I 1 — —
I I /
= I L/
.
<l KZZMI 2.
I | m
|
| ] ///4 N N

Puc. 3.26. DKCLIEHTPUKOBBIN 32:KUM

Henocrarkamu sIBISIFOTCSI Majiasg BEJIMYMHA pabOYyero Xoja, OrpaHu-
YEHHAs! BEJIMYMHON SKCIIEHTPUCUTETA, a TAKKE HEHAJEKHOCTD 3aK1UMa IIpU
pabote ¢ yaapaMu, BUOpalUsIMU M3-3a OMAaCHOCTH CAMOOTKPEIUICHHUS.

[Ipy mpOEKTUPOBAHMU SKCUEHTPUKOBBIX 3aKUMOB IO TpeOyemoit

cwie 3axuma W OonpeaACisICTCA HUCXOAHAs CHJIA Q N KOHCTPYKTUBHO-

pa3MepHbIe TapaMeTphl IKCIICHTPUKA.
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HcxonHbpIMu TaHHBIMU 171 pACYETA SABJISIOTCS:
0 — JOMYCK Ha pa3Mep 3aroToBku H oT 6a3bl 7O TOYKHU MPUITIOKE-
HUS CUJIBI 3aKMMa;

[ — pabouuii yroi moBOpOTa 3KCUEHTPUKA OT HAYAIBHOTO MOJIO-
KEHUS;
Q — BenMYMHA UCXOJHOM CHJIBI (ISl PyYHBIX 3aKMMOB) WJIM KHHE-

MaTHYECKas CXeMa JIJIsl HCXOTHOTO 3aKUMa.

B pesynbraTe pacdera onpenensoTes:

€ — DKCIICHTPHCUTET SKCIICHTPHKA,;

R — paauyc paboueli mOBEpXHOCTH;

B — mupuHa paboyeil HOBEpXHOCTH;

d — nuametp nandsi (ocu);

L — mimHa pyKOATKH.

DKCUEHTPUCUTET € OMPEIeNIIeTCs UCXO0 U3 TpeOyeMoro xo1a mpu-
XBaTa B HAMPaBJICHUH CUJIbI 32)KKMMa (KOTOPBI B CBOIO OUYepe/lb ONpees-
eTcsl TpeOyeMbIM MUHHUMAJIBHBIM 3a30pOM, KECTKOCTHIO ( | )U yriioM MOBO-
pora (B) [9]; panuyc (R) onpenensercs u3 ycioBus caMOTOpMOkeHust; d
U B ompenensior no 10MyCTUMOMY HAIPSHKEHUIO CMSITHS.

[Monyuyennsie 3HaueHus €, R, B, d yssaseBator ¢ 'OCTom 9061-68
Ha DKCIICHTPUKH.

Ha puc. 3.27 npuBenena cxema pacdera 3JE€MEHTOB JIsl SKCIIEHTPH-
KOBOT'O 3aKUMa.

JInuHaA PYKOSATKH OMpENeseTcsl U3 CIeAYIIMX cooOpaxenuit. Mo-
MEHT OT MCXOJHOW cwiibl Q Ha PYKOSITKE pAacXOAyeTCs Ha IPEOAOJICHHE
MOMEHTA, CO37aBa€MOro TaHTE€HIMaIbHOM cuiio T . DTa cuna neprneHau-
KyJisIipHa paauycy R;, coenmHsromemy TOYKYy KOHTAKTa JKCLUECHTPHUKA U
ynopa 2 ¢ UEHTPOM MOBOPOTA.

IToatomy

Q-L-TR,

1583071
T-2L
R,
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0oCh 2

7\> ) Q1

Puc. 3.27. Cxema pacuera cui s
AKCIICHTPUKOBOTO 3a)KHMa

0 |

Cuny Q,, paBHYIO 0 a0COJIFOTHOW BEIMYMHE T'OPU30HTAJIBHOM CO-
CTAaBJISIIONICH CUJIbI T M MPOTHBOIMOJIOXKHO HAMpaBJIEHHYIO, MOKHO pac-
CMaTpHUBaTh KaK CHIIYy, KOTOpas MPOTAJIKUBAET KJIUH B 3a30p MEXIYy yIO-

poM 2 1 OChIO BpamieHus 1:
Q-L-cosa

R

Q =T cosa=
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HCHTpPHUKA. Ecam 5T BeIMUMHBI 3aMEHUTh X CpCAHUMHU 3HAYCHUSAMU &

R,

cp?

Yron a u paguyc R, mepeMeHHBI ¥ 3aBHCAT OT yriia MOBOPOTA 3KC-
, U

G

TO C JJOCTaTOYHOM JJIsi MPAKTUKH TOYHOCTHIO pacu€T L MokHO BecTH,

3aMC€HUB KpI/IBOJ'II/IHCI‘/JIHBII\/’I KIIMH IINIOCKHMM KIIMHOM, K KOTOPOMY IIPHUIIOKC-

Ha ucxonHas cuna Q. M3BecTHO, uTO Ay co3naHus cuiibl 3axuma W K

KIINHY HGO6XOI[HMO IMPUIIOKHUTL CHUITY

Q =W -[tg(a+p)+tgp,],

IZie o, — YroJ TpeHUus B Mape dKCIEHTPUK — yIop 2; 0, — Yroj TPEHUs B

nape SKCIEHTPHUK — OCh 1.
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/ -L
a)
W
a®
N
\ S
0)

Puc. 3.28. MexaHu3M ¢ 3KCIIEHTPUKOBBIM BaJTUKOM

ITocae IMOACTAHOBKH 3HAYCHMU A Q1 MO’KHO 3aI1CaThb.
Q-L-cose,
R

1cp

=W -[tg(a+ p) +tgp,].

[Ipu Manbix 3HaYEHUSIX yTia @ CoSa =1,



[ToaTOMy 3amaBIINCh BETWYMHON MCXOMAHOU Cuibl Q, MOXKHO orpe-
JEIUTh TPEOYEMYIO IJIMHY PYKOSTKHU SKCIIEHTPUKOBOTO 3aKMMa.
L :W : Rlcp ) [tg(a +p1) +tg,02]
Q

BKCHCHTPI/IK B paCCMOTPCHHOM MCXAHU3MC BLIIIOJIHCH B BUAC AUCKA.

CylIIecTBYIOT MEXaHU3MBl C SKCICHTPUKOBBIMH BaivkoMm (puc. 3.28, a).
CyIIeCTBYIOT TaK)Ke 3aXKHUMbI C TOPIIOBBIMH dKCIICHTpUKamu (puc. 3.28, 6).
[IpruHIMNNATBHBIX PA3IMYUMNA B PACUETE AUCKOBOTO SKCLEHTPUKOBOIO MeE-

XaHU3Ma U MPUBEJAEHHBIX MEXaHU3MOB HE CYIIECTBYET.
3.7.5. Polyasknble ¥ MIAPHUPHO-PHIYAKHbIE 325KMMHbIE MEXaHU3MbI

PpIuakHble 3aKHUMBbI HCIIOJB3YIOT B BUAC OJHO- WK ABYIIIICYCTO PbI-
qara B COYCTAHHH C PA3JIMYHbBIMHU CHJIOBBIMH HMCTOYHHKAMMH. KOHCTPYK-
THUBHBIX paSHOBHI[HOCTefI pbIYa’KHbIX 3a)KMMOB MHOI'O, OJHAKO, BCC OHH

CBOJIATCS K TPEM CHIIOBBIM cxeMaM (puc. 3.29).

yESS LI
1) T AT
a | b

Q . M
2) 3 a i /b 7-—777777
Q !LW
s

Puc. 3.29. Cxembl pprua)HbIX
32)KUMHBIX MEXaHU3MOB

89



s aHanmM3a 3TUX CXEM HUXKE ISl KaKIOW U3 HUX, IPUBOJSTCS BbI-
paxkeHus It crutbl 3akuMa W TIpu OJTHOM M TOM ke ncxoaHou cuie Q.

Bce aTtm BeIpakeHUs MOJIyYEHBl U3 YPAaBHEHUS MOMEHTOB OTHOCH-
TEJIbHO TOYEK IIOBOPOTA PHIYATOB:

> M, =0.
J11s1 1epBOM CXeMbl YpaBHEHUE MOMEHTOB UMEET BUJ:
Q-a=W-(a+h),
OTKyJ1a
(a+b)

rne 7 — KIIJ, koTopslii yunTtsiBaeT norepu Ha tpenue. KIIJI B peraax-

HEIX 3akuMax Beicokuii 77 =0,98-0,94.
AHAJIOTUYHO JJISI BTOPOM CXEMBI:
Q-a=W-b;
w=27
b
JInst TpeThbEN CXEMBI:
Q-(a+b)=W-b;
Q-n-(a+b)
b :

Kak BugHO M3 mpuBeAEHHBIX cCXeM U (POpMyI, HAUOOIBIIUA BBHIUT-

W =

pBILI B cuiie Aa€T TpeThs cxema. Ho B KOHCTPYKTHMBHOM OTHOILLIEHUU OHA
IPOMO3/IKa, a B OKCIUTyaTalluyd HEy100Ha, TaK Kak:

1) Tpedyet GoJib1IOTO paboyero xo/1a CUIOBOTO UCTOUHUKA;

2) yCIIOXKHSIET 3arpy3Ky 3aroTOBOK IO/ phIvar.

Bropas cxema npumensercs, Koraa TpeOyeTcs U3MEHUTh Harpasie-
HUE UCXOJHOW CHIIBI.

[lepBasi cxema ¢ TOYKHM 3pEHHUS MEPEAATOYHOTO OTHOIICHHS HauMe-
Hee 3¢ ¢dektuBHa. OHa, KaK MPABUIIO, MPUMEHSETCS JUIsl OTOABUKHBIX MPH-
XBaTOB (B HAIPABJICHUU CTPEJIKHU), U KOrja TpeOyemMas cuiia 3aKkuMa HeBe-
JMKA.
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B mapHUpHO-pBIYaXHBIX MEXaHU3MaX, B OTJIWYHAE OT PHIYAXKHBIX,
pbhlYar UMeeT JBa MIApHUPA HA KOHIAX U MPUMEHSETCA KaK YCHINTEIb UC-
XOIHOW cuibl. Uepe3 OauH U3 MAapHUPOB OT MPUBOJAA NEPEAAETCA HCXOI-
Hag cuia Q, a dyepe3 BTOpoll — u3MeHEHHas cuia 3axuma W, Bo3zaei-
CTByIOII[Asi JTMOO HEMOCPEACTBEHHO Ha 3aroTOBKY, JIMOO Ha JAPYrod Mpo-
cToii Mexanu3M 3axuma (puc. 3.30).

Q
Q|
31 (|
W S
A A
Puc. 3.30. Cxema cui B IapHUPHO-PHIYAKHBIX
MeXaHU3Max

B nmpucnoco6ienusx UCHoIb3yIOT TPH Pa3sHOBUIHOCTH IIAPHUPHO-
PBIYaKHBIX MEXAHU3MOB:

-OJIHOPBIYAKHBIE;

-IByXpbIYaKHbIE OJTHOCTOPOHHETO JICHCTBUS;

- IByXpbIYaXKHbIE IBYCTOPOHHETO JEHUCTBUSI.

Ha puc. 3.31 moka3aH oTHOPBIYAKHBIN TAPHUPHO-PHIYAKHBIN MeXa-
HU3M.

Poryar 1 o6pasyer ¢ cunoit W' (pujokKeHHO# K pbluary) yron «.

Hcxomnas cuna Q dvepes peruar 1 (mpu ABMKEHUU POJMKA 2 BIPABO) Iie-

penaércsa Ha mpuxBatT 3, KOTOPBIN 3aKUMAET 3arOTOBKY.
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Puc. 3.31. OnHOpBIYQKHBINA HIAPHUPHO-
PBIUKHBIN MEXaHU3M

B uneansHoM mexanusme (06e3 y4déra Cuil TPEHHs) paBHOJICUCTBYIO-
mas R ucxomuoit cunbl Q u peakumu N cO CTOPOHBI OMOPHI POJIUKA
HarpasieHa B0k peiuara 1. [Toatomy B Touke C BepTHKalibHAsI COCTaB-
JIsFoIas CHITbl OyIeT paBHa:

Wi

tga
[Ipu paBHO anuHe mied polyara |, =1, cuna 3axuma OyJeT paBHa

3TO0l cocTaBnsromeit W =W*,

B peanbHOM Mexanm3Me Bo3HuKaeT TpeHue B mapuupax O u C, B
OTIOpe poJIMKa U B IapHupe npuxsata 3. Ecinu npenedbpeys nocneaHuM, TO
npu |, =1, cuna 3a)xuma B peaJIbHOM MEXaHU3Me OyJIeT paBHa:

W = Q ,
tg(a + ) +194,,

rae [ — JOTMOJHUTEIBHBIN YTOM K YIIIY &, KOTOPHIM YYUTHIBAIOTCS TIOTE-

pyu Ha Tpenue ckonbxkenus B mapnupax O u C; 194, — npuBenEHnbIi

KOA()PUIIMEHT TPEeHUs KadeHWsI, YIUTHIBAIOIINI MMOTEPU HA TPEHHUE B PO-
JMKOBOM omnope. Ero BenmnuuHa ornpeaensercs u3 Beipakenus [1, 2]:
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d

rne d — nuamerp ocu ponwka, D — amamerp ponwmka; tgé = f, — Ko-
3 PUIMEHT TPEHUs CKOJRKEHHs Ha omope poiuka; d — muamerp oceit
IIAPHUPOB U POJHKa; L — paccTosHue Mexay OCSIMH OTBEPCTHM phluara
1.

3HaueHue yriaa f MOXKHO OINPEACTUTh U3 CXEMbl, IPUBEICHHON Ha
puc. 3.32 [1, 2]. Ha puc. 3.32 ucnoab30BaHbI clieaytonire 0003HaYCHUS: I
— paanychl OTBEPCTUH pblyara; p — pajauyc Kpyra TpeHus (Iiedo Tpe-

HUS B mangax).

Puc. 3.32. Cxema s pacuera yriaa [

Peakuusa R, nandwr (puc. 3.33) sBnsgeTcs KacaTteabHON K KPYTy Tpe-

HUsl paauyca p. OHa paBHA W MPOTHBOIIOJOXKHA M0 HAINPABICHUIO NPHU-

X)umaromiei cuiie P, HO cMmerieHa oT e€ TuHUM elicTBrs Ha paauyc o [7].
Fmp =R tgop.

93



;D
Puc. 3.33. JlononHuTenbHas cxeMa
K OIpeeICHUIO yria [

B cBoto ouepenp,
gy = f= Lt ’
[

OTKyJ1a
p=r-f,
rne f — koaddunment Tpenus ckonpxenus B mapuupax O u C.
K kpyram TpeHus mpoBeneHa KacaTelbHast XX. YTOJ, 3aKIFOYEHHbBIN
MEXIy 9TOM KacaTtenbHOM U oTpe3koM AB, u Oyner yriom f.
Jlyist ompeneneHusl ero 3HA4YEHWs MPOBEJEHA BCTIOMOTaTeIbHAs JIH-
Husi CB mapaiienbHO XX Ha paccTostHuMM 20 oT 1eHtpa (puc. 3.32). U3

TpeyronpHuka ABC :

2.p 2-r-f d-f

sin 8 =
P L L L

CrnenoBaTenbHO,

. d-f
=arcsin—-.
d L
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Heo6xoaumMo oTMETuTh, 4TO yroia f B pealbHbIX MEXaHU3MaxX HEBe-

muk. Tak, npu kodddurmente tpeaus f =0,1 U COOTHOLICHUIO EZO’Z

yron =110,

Sw

a |

Q Ql)B

Puc. 3.34. K onpenenenuto 3amnaca xoza

OnHOM W3 XapaKTEPUCTUK MEXaHU3Ma SIBJISIETCS TaK Ha3bIBa€MbIH
3amac xojga S, — MAaKCHUMaJbHOE IEpEMELIEHUE, KOTOPOE IMepenaércs
npuxsary. lIpu nepemenieHun pelyara B BEPTHUKAIBHOE IMOJOXKEHUE, TO
ecTh B moJiokeHue, korma « =0, Touka A mepexoaWT B TOYKYy B
(puc. 3.34). IIpu stoM ToukaC MPOXOIUT CIICTYIOIIMHA My Th:

S,=L-BC=L-L-cosa=L-(Q—-cose).
JIsl MCKITIOUEHHST CITy4aeB «ONPOKUABIBAHUS) MEXaHW3Ma OOBIYHO

COOJIIOAAIOT YCIOBHE: i, = O°.

3.7.6. IByXpblYaKHbI€ MIAPHUPHO-PHIYAKHbIE MEXAHU3MBI
OJHOCTOPOHHEI0 IeUCTBUS

MexaHu3M CYUTAETCS MEXAaHW3MOM OJHOCTOPOHHErO JECUCTBUS, €C-
JM cuia 3akuMa repeaaéres Ha oaHy cropony (puc. 3.35). [IpuBoj peiya-
TOB JOJDKEH OBbITh Ha IIapHUpE, YTOOBl HE OBLIO TOJIOMKH ITOKa. Ha

Q

puc. 3.35 K KaxJA0My pbluary MpUIOKeHa CHJia > OATOMY TpedyeTcs

UCXOJIHAsl CWJIa B JBa pa3a OoJibllle, YeM Y OJHOCTOPOHHHUX WIAPHUPHO-
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PBIUKHBIX MEXaHU3MOB, HO 3/1eCh HET POJIMKA (M MOTEPh HA TPEHUE B PO-
JIIKE).

Puc. 3.35. Cxema cwi ai1g
JBYXPBIYAKHOTO IIAPHUPHO-
PHIYXKHOTO MEXaHHU3Ma
OJHOCTOPOHHETO JICUCTBUSA

IToaTomy cuia 3a)kuma MpH TEX K€ YCJIOBUAX (MO MOTEPsSM Ha Tpe-
HUE), YTO U B MIPEABIAYIIEM MEXaHU3Me, OyJIeT paBHa!

w2
2tg(a + p)
3anac xonaa:
S,=2-L-(1—cosa).

3.7.7. IByXpbI4a:KHble IIAPHUPHO-PbIYAKHbIE MEXaHU3MbI
JABYCTOPOHHErO AeiiCcTBUSA

Jlis atux MexaHu3MoB (puc. 3.36) 1Mo aHAJIOTHH C MPEABITYIAMHU
MeXaHU3MaMHu MOYKHO 3aIuCaTh.

w-—2 .
2tg(a + p)
Sy,=2:-L-(1-cosa).
HpI/I IIPOCKTUPOBAHHUHN 9THX MCXAHHU3MOB HGO6XOI[I/IMO Y4YUTBIBATDH
CJ'IGJIYIOHICG:
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1) ecnu 3auUMarOTCs JIB€ 3arOTOBKH, TO MPUBOJ| JOJKEH OBITh Ha
apHUpeE, Tak Kak pazmep H komjebieTcs B mpeaennax mojs JomycKa o

2) %ECTKOE KpeIuieHUuEe NpUBOa MPUMEHSIOT B TEX ClIydasix, Korja
IPU 3aKpEIICHUH OJHOM 3aroTOBKHM €€ HEeOO0XOJMMO IEHTPUPOBATh, TO
€CTh 3a/1aTh BIIOJIHE OMPEICIEHHOE MOJIOKEHUE OCH 3arO0TOBKH (TIJIOCKOCTH

cummeTpud 1).
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Puc. 3.36. Cxema cui IByXpbIuaXHbIE IIIAPHUP-
HO-PbIYa)KHbIE MEXaHU3MBI IBYCTOPOHHETO
JNEUCTBUSA

3.7.8. IIpy:kuHHbIE 32)KUMHbIE€ MEXaAHU3MbI
B sTux mMexaHu3max 3J1eMeHTOM, MPeoOpa3yrouM UCXOIHYIO CHITY
Q B cmry 3axuma W, sBisieTcs, Kak MPaBWIIO, MUJIWHIPUIECCKAs TIPYKHUHA

c)KaTus.

[IpuMeHAIOT ABE CXE€MBI MOCTPOCHUS MPY>KUHHBIX 3aKUMHBIX MeEXa-
HU3MOB.

B nepBoit cxeme ucxonnaa cuna Q TNpHUBOJA PACXOAYETCS IJISL CO-
3panus cutbl 3axuma W (puc. 3.37).

ITon newnictBueM mcxoaHou cwibl Q kopmyc 1 MexaHu3ma nepeme-

maercs A0 KECTKoro yropa 2. IIpu 3ToM mossyH 3 ynupaercst B 3aroToB-
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Ky, a Mpy>XHHa CXXUMaeTcsd (JIONOJHHUTEIbHO K €€ HaudaabHOM nedopma-

1K), 4YeM co3aéTcs HeooxoauMas cuia 3axuma W .

A==

Puc. 3.37. Ilpy>XuHHBINA 32KUMHON
MEXaHU3M

Takue 3aXKUMHBIE MEXaHU3MbBl OUYE€Hb YJIOOHBI B T€X CIydasx, KOT/a
MOCJIe 3a)KMMa 3arOoTOBKM MOXXHO 3a(pUKCHpOBATH MOJIOKEHHE Kopiryca 1
OTHOCHUTEJIBHO YIIOPOB 2, W B JajipHenmeM cuiaa Q yke He HyXKHa

(puc. 3.38).

A A

Puc. 3.38. [Ipumep nmpumeHeHus
MPY>KUHHOTO 38)KUMHOTO MEXa-
HU3Ma MEePBOTO TUTIA
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Ha puc. 3.39 mpezcraBieHa cxema Mpy>KMHHOTO 32KUMHOTO MeXa-
HHM3Ma BTOPOTO THIa. B 3TOM Mexanu3Me ucxonHas cwia Q mpuBoja pac-
XOJyeTCsl Ha OTKperUieHue 3arotoBku. [lon neiictBuem cwiibl Q mmrok 1

IepeMeIacTCcsl BIPABO W, CKUMas MPYKHHY 2, OTKPEIUISICT 3aroTOBKY 3.
JIist yCKOpeHMsI CHSTHS 3arOoTOBKH TPHMEHSETCS, HampuMep, OBICTPO-
chbEMHas 1maioa 4.

H

f g

Puc. 3.39. Ilpumep npumeHeHUs IPY>KUHHOTO 38KUMHOTO
MEXaHU3Ma BTOPOTO THITA

I[OCTOI/IHCTBOM INPYXUHHBIX MCXAaHHU3MOB ABJIACTCA IIPOCTOTA KOH-
CTPYKIIMHK W BO3MOXHOCTb aBTOMATHU3HUPOBATH IIPOLCCCHI 3aKPCILUICHUA N
OTKPCIUICHHA 3aroTOBOK.

4. YCTAHOBOYHO-3AKUMHBIE MEXAHU3MbI
NMPUCIIOCOBJIEHUN

4.1. HABHAYEHUE U TIPUHLUI JEACTBUS
YCTAHOBOYHO-3A’KUMHBIX MEXAHU3MOB

PaccMoTpeHHbIEe paHee YCTaHOBOYHbBIE U 3aKMMHBIEC 3JIEMEHTHI 00ec-
MEYMBAIOT MPABUILHOE 0a3UPOBAHUE M HAJEKHOE 3aKPEIICHUE 3ar0TOBOK.
Ho npumeHeHne Takux 3J1€MEHTOB TpeOyeT BBITIOJIHEHUS JIBYX MOCJIEI0Ba-
TEJILHBIX JEHUCTBUM:
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- 0a3UpOBaHUS 3arOTOBKHU;

- 3aKpEIJICHUs 3arOTOBKU C COOTBETCTBYIOIIMMHU 3aTpaTaMu BpeMe-
HU.

B mensx moBbIIEHUS TPOU3BOAUTEIBHOCTH, & B PsANE CIy4aeB U
TOYHOCTH YCTAHOBKH, MPUMEHSIOT Pa3IUYHBIE MEXaHHU3MBI, BBITIOJHSIO-
e OJHOBPEMEHHO (yHKIMH 0a3UpOBaHMS W 3aKperieHus. Takue mexa-
HU3MbI HA3bIBAIOT YCTAHOBOYHO-32KUMHBIMHU, TaK KaK OHHM BKJIIOYAIOT B
ce0s1 yCTaHOBOYHBIE DJIEMEHTHI U 33)KUMHOM MEXaHU3M.

Y cTaHOBOYHO-32KUMHbBIE MEXAHU3MbBI MOIPA3ACIISIOTCS Ha:

- OPUEHTHUPYIOIIIUE;

- CAMOLIEHTPUPYIOLIHE.

OpueHTUPYIOIINEe MEXaHU3MBbI 337al0T BIIOJHE OMPEAeIEHHOE MOJI0-
KEHUE OJHOM, a CaMOIICHTPUPYIOIIUE — JIBYM IUIOCKOCTSM CHMMETPHH
3arOTOBKHU.

[Ipuntun neicTBUsI OPUESHTUPYIOIIETO MEXaHU3Ma TOSICHSIET CXema,
npuBeneHHas Ha puc. 4.1.

Puc. 4.1. ITpuHuun neicTBUsl OpUEHTUPYIOIIETO0 MEXAaHU3MA
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Ha onepanuu o0pabOTKH yIiIOBOTO Ma3a BblIEpKUBaeTca pazmep A.

Jis Toro 4ToOHBI £5, OBLIA paBHA HYJIO, HEOOXOAUMO, YTOOBI IIIOCKOCTH 1

CUMMETPUHU KaXKJOM 3arOTOBKHM U3 MAPTUH HAXOUJIACh B OJJHOM MECTE.

Jljis 3TOr0 HEOOXOAMMO CKOHCTPYHPOBATh OPUEHTHPYIOUIUI Mexa-
HU3M TakuM 00pa3oM, 4TOObI YCTAHOBOYHBIE IOBEPXHOCTHU JIEMEHTOB 2 U
3 Bc€ BpeMsl HaXOJWIMCh HAa OJAMHAKOBOM PACCTOSHUM OT IUIOCKOCTH 1,
IpUHAJIEXKAIEH Kopiycy npucnocoonenus. [Ipuuém »To ycrnoBue A0mxK-
HO COOJIIOAATHCS MPU JHOOOM U3 BO3MOXKHBIX MX MOJIOKEHUHM, TO €CTh IPHU
r000H Benmn4yrHe pa3mMepos | .

VY camoleHTpHpyOIero Mexanusma (puc. 4.2) 10JKHO ObITh HE Me-
Hee TPEX DJIEMEHTOB, CHHXPOHHO MEPEeMENIAIoNIUXCs K IEHTPY WX OT He-
ro OJHOBPEMEHHO U C OJMHAKOBOW CKOPOCTBIO, TO €CTh YCTaHOBOYHBIC
MOBEPXHOCTH 3TUX 3JIEMEHTOB JOJKHBI BCE BpeMsl HAXOAMTHCS HaA IO-
BEPXHOCTH OKPYKHOCTH (LMIMHApPA). B 3TOM ciyuyae 3agaércst BHOJIHE
ONPENEIIEHHOE MOJ0KEHUE IBYM IUIOCKOCTSIM CUMMETpUH | u 2, a, cieno-
BaTEJIbHO, M JIMHUH WX MEPECeUeHus, TO €CTh OCH 3arOTOBKHU (HE3aBHUCHUMO
OT AMaMeTpa 3aroToBku D ).

Puc. 4.2. CaMOUEHTpUPYIOLINNA MEXaHU3M

MoxHO 3a/1aBaTh IMOJIOKCHUC JIBYX IJIOCKOCTEH CUMMCTPHU BaJjlad, TO
CCTh PACIOJIOKCHHC OCH W C IIOMOIIBIKO BCCTO ABYX MNCPCMCIIAOIINXCS

9JICMCHTOB, HO B 3TOM CJIyda€¢ OHHU JOJIKHBI OBITH BBINOJHEHEI B BUAC
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npu3M. CaMOIICHTPUPYIOIINE MEXaHU3MbI IPUMEHSIOT B T€X CIy4asX, KO-
rra TpeOyeTcss 00eCIeYuTh BBICOKYIO TOYHOCTh Pa3MEpOB, 3aJaHHBIX OT
OCH 3aroToBKHU. B 3TOM cirydae morpemHocty 6a3upoBaHusl STUX Pa3MEepoOB
Esp =Esg =0 (puc. 4.3).

Puc. 4.3. Ilorpemnoctu 6a3upoBaHus
B CAMOLIEHTPUPYIOIIEM MEXaHU3Me

[TorpemHOCT, YCTAHOBKM 3arOTOBKH B CAMOLECHTPUPYIOLIEM IpPH-
CIOCOOJICHUU HA3BIBAIOT MOTPENTHOCTHIO IEHTpUpOBaHusi. Bo3HukaeT oHa
B PE3yJbTAaT€ HETOYHOCTHM M3TOTOBJIEHUS W W3HOCA JETAIEW MEXaHW3Ma
CaMOLIEHTPUPOBAHUSL.

4.2. KIACCUOUKALUA YCTAHOBOYHO-3A’KUMHBIX
MEXAHHU3MOB

Y cTaHOBOYHO-32)KMMHBIE MEXaHU3MBbI PA3JIMYAIOTCS MEXAY COOOI:

- (popMmoii paboyeit TOBEPXHOCTH MOABHKHBIX 3JIEMEHTOB;

- KOHCTPYKLHEH MEXaHu3Ma, 00ECIeuMBAIOIIETO B3aMMOCBI3aHHOE
UX JIBIDKCHHE.

[To nepBoMy MpuU3HAKY pa3IUYaIOT:

a) KyJIa4KOBbIE MEXaHU3MbI, HAIPUMEP, TPEX KYJIauKOBBIN MATPOH;

0) MpuU3MaTHYECKNE MEXaHU3MBI (TUCKH C TYOKaMH B BUE TIPHU3M).

[To BTOpOMY IIpH3HAKY pa3Inyaror:

a) BUHTOBBIC;

0) peeuHO-3y0OuUaThIC;
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B) COUPAJIIbHO-PECUYHBIC;

I') KJIMHOBbIE (KIIMHOTUTYH>KEPHBIC U KIIMHOIIIAPUKOBBIE);

1) PHIYaKHO-IIIAPHUPHBIC (IBYXpbIUaXKHbIe), (IIapHUPHO-PHIYaKHBIN
MEXaHU3M JIBYyCTOPOHHETO JCHCTBHUA);

€) MEXaHU3MbI C yIpyrojae@opMupyeMbIMu dJieMEeHTaMU (I1aHTOBbIE,
MeMOpaHHbIE, TUIPOTLIACTOBBIE).

CxeMa BMHTOBOTO YyCTaHOBOYHO-3)KMMHOTO MEXaHU3Ma IPEe/ICTaB-
JeHa Ha puc. 4.4.

A A-A

ﬂ IPU3MBbI

N
N\ |

\\
= H==N /\—e{l virrirr
T T
npaBas pe3p0a ‘ neBas pe3nroa

]

A

Puc. 4.4. BuHTOBOII MEXAHU3M

BuHTOBOM M€XaHU3M SIBISETCA OYEHb IIPOCTHIM U HAJIEKHBIM MeEXa-
HA3MOM, CO3JAI0IIUM 3HAYUTEIbHYIO CUITY 3a)kuMa. OCHOBHBIM €T0 HEJIO-
CTAaTKOM SIBJISIETCS 3aTPYAHEHHOCTh €ro Mexanu3zanuu. Ho naxe xoraa mo-
TOOHBIC TTPUCITOCOOICHUSI MEXaHU3UPYIOTCS (HampuMmep, MyTEM MPUMEHe-
HUS PEUKH), TO «XO0l» UX HeBeNuK. [loaToMy npumMeHsieTcs OHU, B OCHOB-
HOM, C PYYHBIM 3KUMOM. Pacyér ycuius 3axuma IMpou3BOAUTCS, KaK U B
BHHTOBBIX 3a)KHUMHBIX MEXaHU3MaXx.

4.3. PEEYHO-3YBYATBIE MEXAHU3MBbI

Peeuno-3yOuareiii MexaHHM3M, CXeMa KOTOpPOTO TIIpWMBEICHA Ha
puc. 4.5, 6onee y100€H ¢ TOYKH 3pEHUS €r0 MEXaHU3allHH.
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Puc. 4.5. Peeuno-3y04aTsiii MeXaHU3M

[IItok 1 cmpaBa COEMWHEH C TPHWBOJOM, a Ha JICBOM €Tr0 KOHIIC BbI-
MOJIHEHA pelKa 2, KOTopas BXOAWUT B 3alleJICHHUE C 3yOUaThIM KOJECOM,
BpaIIalonMMcs Ha HEMOJBW)KHON OCH, YCTAaHOBJICHHOM B KOpITyce Mexa-
Hu3Ma. C 3TUM 3y04aThIM KOJIECOM BXOIMT B 3alleIICHHUE BTOpas peiika 4,
IMPUKPEIUIEHHAS K MOJ3YHY € IPU3MOM 5. BTOpo# moa3yH ¢ nmpusmon 6 co-
ennHEH HemocpeACTBEHHO co mTokoM 1. Takum oOpaszoMm, mpu nepemeriie-
HUU IITOKA BICBO MPHU3MBI, MTOJTy4asi BCTPEUHOE JIBIKCHUE, [ICHTPUPYIOT U
32)KHMArOT 3arOTOBKY.

TodHOCTH TIEHTPUPOBAHHUS TAaKOT'O MEXaHHW3Ma HEBENMKa, MOpsIKa
0,3-0,5MM. DTm MexaHWU3MBI TPUMEHSIOT OOBIYHO Ha (dpe3epHo-
IEHTPOBAIBHBIX CTAaHKaX B CEPUUHOM, KPYIMHOCEPUHHOM U MAacCOBOM
npom3BoacTBax. Cmiia 3axuma W B Takux MeXaHW3MaX paBHA HWCXOJTHOU

cuiie Q ¢ yuerom KIIJ[ mexanusma 77,,, TO €CThb:
W=Q-7n,.

4.4. CIIUPAJIBHO-PEEYHBIE MEXAHU3MbI

OTHU MEXaHU3Mbl UCTIOJIB3YIOT ISl IEPEMENIECHUS KYJIauyKOB B TOKap-
HBIX CAMOILICHTPUPYIOIIUXCS NaTPOHAX.

KoncTpykuus ciupaibHO-pEEYHOI0 MEXaHU3Ma BKJIIOYAET:

1) cnupanb Apxumeaa, Hape3aHHYIO HA JIUCKE;

2) peiiKy, BBIIIOJIHEHHYIO Ha KyJIauKe.
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IIpwm BpameHun 1UCKa MPOTUB BPALIEHUs YACOBOM CTPEIKH, KyJIauKh

OJIHOBPEMEHHO MEPEMEIAIOTCA K LEHTPY, U, HA00OpOT, IPU BpaLECHUU

JIMCKA 10 YaCOBOM CTpeNIke — OT 1ieHTpa (puc. 4.6).
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Puc. 4.6. CiupanbHO-peeyHblii MEXaHU3M
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B xopnyce | maTtpoHa ycTaHOBJIEH OUCK 2, UMEIOIIMUN C OJHOMU CTO-
POHBI CIIUPAIbHYIO Hape3Ky, KOTOpast BXOAUT B 3allCIJIEHUE C PEUKOM KY-
nadka 3 (Ha n300pakeHUu ToJIbKO 1 Kynadok). Ha npyroit cropoHe aucka
BBITIOJTHEHO KOHUYECKOE KOJIECO, C KOTOPBIM BXOJIUT B 3aILICTUIEHUE KOHU-
yeckas mecTepHs 4, BMOHTUPOBAaHHAsA B paJualibHbIe OTBEPCTHUS KOPILyca.
Kppimika 5 numaer IUCK OCEBBIX MEPEMELICHUNA U MPEJOXpaHsIeT Mexa-

HU3M OT TOTNAJIaHusI CTPYKKH U Tpsizu. KOHCTpyKIMs maTpoHa cTaHIapTH-
3oBana [ OCT2675-71.

4.5. KNIMHOIIVTYH)KEPHBIE MEXAHU3MbI

Takue Mexanu3mbl (puc. 4.7) 4acTo MCMOJIB3YIOTCSA B MAaTPOHAX JIS
TOKapHON 0O0pabOTKH C IIEHTPUPOBAHHEM KaK M0 BHYTPEHHHUM, TaK U IO
Hapy>KHbIM HUJIUHIPUUYECKUM ITOBEPXHOCTSIM.

A 5 A-A

]

<7

Puc. 4.7. KnuHomtyHXepHbIA MEXaHU3M

HpI/I NnepeMCIICHN N TpéXCKOCOFO KiauHa 1 BJICBO, INIIYHIKCPHBI 2 pac-
XOOATCA, HCHTPUPYS U 3aKPCILIAA 3arOTOBKY. HpI/I ABUKCHHUU KJIMHA BIIpa-

BO TUTYHXKEPBI NIOJ ACHUCTBUEM YCHIIMS MPYXKUHBI 3 IEPEMEIIAIOTCA K 1I€H-
TpYy.
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[TorpenrHOCTh TEHTPUPOBAHUS B KIMHOTUTYH)KEPHBIX MEXaHU3Max
cocrasisier 0,2-0,5 mm. [ToaToMy, maTpOHBI ¢ TAKUMH MEXaHU3MaMU MPHU-
MEHSIOT OOBIYHO ISl YCTAHOBKH 10 YEPHOBBIM 0a3aM Ha YEPHOBBIX OIle-
panusax. Takue narpons! crangaptuzoBansl [OCTom 16886-71.

4.6. MEXAHU3MBI C YIIPYTOAE®OPMUPYEMbBIMHU
JJIEMEHTAMUA

PaccMoTpeHHble paHee CaMOLCHTPUPYIOIIME MEXaHU3Mbl HMEIOT
3HAUUTENBHYIO TMOTPEIIHOCTh IEHTPUPOBAHUS H3-3a OOJBIIOT0 KOJUYe-
CTBa JIeTaJiel, KOTOpbIe 0OECIEYNBAIOT CUHXPOHHOE JBW)KCHUE TOJBUX-
HbIX (YCTaHOBOYHBIX) 3JIEMEHTOB. ['opa3no iyulee 1eHTpupoBaHue obdec-
MEYMBAIOT MEXAaHU3MBI, Y KOTOPBIX YCTAHOBOYHBIC DJIEMEHTHI 00HEIUHEHBI
B OJIHY JI€TaJlb, & IEPEMEUIEHUE ITUX YCTAHOBOUYHBIX 3JIEMEHTOB IMPOUCXO-
JUT 3a CUET ynpyrux aehopMaiuii 3J1€MEHTOB JETaIM, HECYIIUX YCTaHO-
BOYHBIE 3JieMeHThl. K rpymnmne mMexaHu3sMoB ¢ ynpyroaedopMHUpyeMbIMU
AJIEMEHTAMU OTHOCSITCA:

- [IAHTOBBIE MEXAHU3MBI;

- MEMOpaHHbIE MEXaHU3MBbI;

- TUJIPOTIIIACTOBBIE MEXaHU3MBI.

OCHOBHBIMHU 3JIEMEHTOM I[AHTOBOTO 3)KMMHOTO MEXaHW3Ma SBIIS-
FOTCS LJaHTU.

[{anramu Ha3bIBAIOTCS pa3pe3Hble NPYKUHSAIUE BTYJIKA. OHU MOTYT
IIEHTPUPOBATH 3arOTOBKY Kak IO HApy>XHOM, TaKk W MO BHYTPEHHEW IO-
BEPXHOCTH, HO OOJIBIIIOE PACIIPOCTPAHEHHUE MMCIOT TIepBhIe (puc. 4.8).

[TonoxxeHue HaHTu B IINKHJIENE ONPEIENATCS HAMPABISIONINM MOSIC-
KoM | 1 KOHycoM 2 (BepiirHa KOTOPOT'O MOXET OBITh PAcIojioXeHa U B
oOpaTtHyto cTopoHy). [Ipu 3akume cria Q mepemMeraer IaHTy BJIEBO, KO-
HYC 2 KOHTaKTHPYeT C XECTKUM yropom 3 (Hampumep, MIMUHICIEM), Jie-
necTKu AehOPMUPYIOTCS, M IPOUCXOUT 3aKUM 3aroToBKU. Ho 1anru uc-
MOJIb3YIOTCS HE TOJBKO JJIS 3aKUMa HIWJIMHAPUYECKUX 3aTOTOBOK.

Wx mpuMeHSIOT U mpu 3akuMe MpoduiIei caMbIX Pa3INdHBIX cede-
Huii (puc. 4.9). llanru u3roraBnuBaroT u3 ctanu Y 8A unm 650, pabouyio
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qacTh 3akanuBaroT J0 TBEpaocTu HRC 55-62. XBocTOBYyIO YacTh moaBep-
raroT ormycky 1o TBEpaoctu HRC 30-40.

1 3 2
a
)JI/
a
a C ——
. S y
A
3

Puc. 4.8. Cxema Haubosnee pacinpoCcTpaHEHHOTO BU/IA [IaHT

0 &

Puc. 4.9. laarn 15 3akuMa pa3aTudaHbIX Tpoduiiei

st coxpaHeHuss pabOTOCHOCOOHOCTH IAHTH jAedopmanus e€ Je-
IIECTKOB HE JTOJKHA BBIXOAUTH 3a MPEAEIIbl yIPYrol 30Hbl. DTO ONpeaess-
€T MOBBIIICHHbIE TPEOOBAaHUS K TOYHOCTH 0A30BOr0 JUaMETpa 3arOoTOBKH,
KOTOPBIN JOJIKEH OBITh BBIMOJIHEH HE TpyOee IeBSITOr0 KBAIUTETA.

CyiecTByIOIME IAaHTOBbIE MEXAHU3MbI MOKHO pa30UTh Ha TPU THUIIA
B 3aBUCHMOCTH OT:

- PacIoJIOKEHUS KOHYCa LaHTU;

- XapakTepa paOoThl LIAHTU B MEXaHU3ME.

[{auru nmepBoro tumna (puc. 4.10) UMerOT KOHYC, BEPIIHHA KOTOPOIO

oOparieHa oT mmuHaenas. {1 3akperieHrs 3aroToBKU (KOTopasi Ha cXeme
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M300paXkeHa JIJIsi HArISIIHOCTH OCHOBHBIMH JIMHUSIMU) HEOOXOJUMO C T0-
MOILbIO UCXOJHOM CUIbIQ BABUHYTH LIAaHTY | B KOHyC Tallku 2, HaBUH-
YEHHYIO0 Ha IMINMUHJIEIb CTaHKa. JIOCTOMHCTBO TaKMX IAHTOBBIX MEXAHM3-
MOB 3aKJIFOHYAETCS B TOM, UTO KOHCTPYKTUBHO OHU JJOCTATOYHO MPOCTHI, U B
TOM, YTO IIaHTa pabOTaeT Ha ckaTue (3akaji€HHas CTallb UMEeT OOJIbIINE
JOIYCTUMbBIC HAIIPSKCHHMS IIPU CKATHH, YEM TPU PACTSHKCHUHN).

2

~r)

S C—

Puc. 4.10. [{aHrOoBBIN MEXaHU3M C TalKOM

Hecmotpss Ha 3TO, IJaHTH TIEPBOTO THUIA HAXOMAT OTPAHHUYCHHOE
IPUMEHEHHE M3-32 O0JIBIIIOTO KOJIMYECTBA HETOCTATKOB:

- OCeBasl CHJIa PE3aHUs CTPEMHTCS «PACKPBITH)» IIAHTY;

- HEHTPUPOBAHUE TOJIOBKH IIAHTH OCYIIECTBIIICTCS Taiikoi, KoTopas
U3-32 HAJIMYHS pe3bObl MOKET 3aHUMATh PA3IMYHOE TOJI0KEeHUE (B paau-
JIbHOM HAaITpaBJICHWH) HA IIMUHJENIE, YTO TPUBOIUT K HEYAOBIECTBOPH-
TEIBHOMY IICHTPHUPOBAHMIO,

- MpU T0Jaye NPyTKAa BO3MOXKHO MPEKICBPEMEHHOE, CaMOIPOM3-
BOJIBHOE «3aIlMPaHNEe)» IIaHTH.

[{aaru BTOporo Tumna (puc. 4.11) uMeroT KOHyC, BepIInHA KOTOPOTO
oOpamieHa K mmuHaeio. i 3aKperuieHns 3aroTOBKA HEOOXOUMO C TI0-

MOIIBIO UCXOAHOW CHiIbl QQ BTATMBATH HAHTy | B KOHMYECKOE OTBEPCTHE

LMITUHAEN 2.

I[OCTOI/IHCTBaMI/I TAaKOT'0 MCXaHHU3Ma SABJIAIOTCS.
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- XOpoIIee NEHTPUPOBAHUE 3arOTOBKH HOBBIM MEXAHU3MOM, TAK KaK
KOHYC O] IIaHT'y PACIIOJIOKEH HEMOCPEICTBEHHO B IIMMUHEIIE;

- BO BpEMs I0JIa4u MPYyTKa J0 yrnopa HE MOXET BO3HUKHYTh 3aKJIU-
HUBaHUS,

- OCeBas CHJIA PE3aHUsSI HE PACKPBIBAET, & 3alIUPACT LIAHTY, YBEIUYHU-

Bast CHUJIbI 3aKPCILIICHUA.

2

R

Puc. 4.11. IlaHroBbIif MEXaHU3M
C IEHTPUPOBAHUEM B IIMTUH/IEIIE

Henocratkamu MexaHu3Ma sIBIISTFOTCS .

- OBICTPOE W3HAIIMBAHWE KOHWYCCKOTO OTBEPCTHUS IIIMUHICTS OT
MHOTOYHCIICHHBIX KOHTAaKTOB C I[AHTOH, B pe3yJbTaTe Yero CHIKACTCS
TOYHOCTH [ICHTPUPOBAHUS;

- pe3b0a Ha IaHrax 4acTo BBIXOJUT M3 CTPOs (Tak Kak OHa BOCIPH-
HUMAET BCIO UCXOHYIO Ty Q );

- HM3Kas TapaHTUs TOYHOCTH OCEBOM (pUKCAllMH, TaK KakK IpH 3a-
KPEIUICHUH MPYTOK MOKET OTXOAUTh OT YIIOpA.

HecMmoTpst Ha miepeurciIeHHBIC HEIOCTATKH, IIAHTH BTOPOTO THIIA T10-
JTYYWIHA TTUPOKOE IPUMEHCHHUEC B:

- MHOTOIIIHMH/ICIBHBIX MIPYTKOBBIX aBTOMAaTaX M MOJIyaBTOMAaTax;

- HEKOTOPBIX OJHOIINMH/ICIbHBIX CTAHKAX;

- IPUCIIOCOOJICHUSX.
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[{auru Tperbero tuma (puc. 4.12) Takke UMEIOT KOHYC, BEPIIHHA KO-
TOPOro oOpalleHa K IIMUHAEI0, HO padOTal0T OHM 3a CYET OCEBOrO Iepe-

MEILEHHS TPOMEKYTOUHOU BTYJIKU 2 C KOHUYECKUM OTBEPCTUEM.

Z

QN\\/

S

Puc. 4.12. I1a"HroBBIi MEXaHU3M
C IIPOMEKYTOUYHOU BTYJIKOU

IIpu 3akperuieHnn 3aroTOBKHM LAHTa OCTAETCSl HEMOABUKHOM. Takas
KOHCTPYKIIUS TMO3BOJISIET U30€KaTh OOJIBITHHCTBA HEIOCTATKOB, MPUCYIITNX
[[JaHTaM MEePBOT0 U BTOPOTo TUIOB. OJIHAKO OJHUM U3 CYIIECTBEHHBIX He-
JIOCTATKOB IIAHT TPETHErO THUIA SBJISIETCS YBEIWUYCHHUE PaualibHbIX rada-
putoB. Ilo3TOMy OHM HE HAIUIA IIHUPOKOTO MPUMEHEHHUS B MHOTOIIIHH-
JEIbHBIX aBTOMAaTaX, TaK KakK Takas KOHCTPYKUHUS MPUBOIUT K PE3KOMY
YBEJIMUCHUIO MIMUHACIBHOTO Os0ka. Haumbosiee mmupokoe pacrmpocTpaHe-
HUE€ I[aHTW TPETHEro THUMA MOJYYUIU B OJHOIIMHUHACIBHBIX aBTOMaTax U
peBOIBLBEPHBIX cTaHKax. [lorpemHocTs neHTpupoBanust oOyCIOBIICHA He-
TOYHOCTBIO HM3TOTOBJICHUS IIAaHTOBBIX MaTpoHOB M He TpeBbimaer (,05—
0,1 mm.

Jlns pacuéra Tpedyemoil UCXOJHOW cuibl Q, co3nmaroniel cuiy 3a-
xkuma W | MOXKHO MpencTaBUTh, C IOCTATOYHOM JIJIsl MPAKTUKUA TOYHOCTHIO,
Ka)KbIH JICTIECTOK LIAHTH B BHJIE OJHOIO IJIOCKOro KinHa (puc. 4.13).

Cxema cwii, JEHCTBYIONIUX HA JICTIECTOK I[aHTM B MEXaHU3ME TepPBO-

ro THIa, mpeacTaBieHa Ha puc. 4.13, a.
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10 201 wn

Puc. 4.13. Cxema st pacuera TpeOyeMoil HCXOIHOM CHUITBI

W, — cuia, 3aTpaunBaeMasi Ha JeOpMaInIoO BCEX JICTIECTKOB IaH-

ru. CuuTaeM JICMEeCTOK KOHCOJIbHO-3aKPEIUIEHHOW Oasikoi ¢ BbLICTOM | .
N3BecTHO, 4TO IPOTUO TaKOM OANIKH:

|3
3.E-J’
rie E — moaynp ynpyroctd marepuana maHTH; J — MOMEHT WHEPIIMH

1
y:Wﬂ'

. 4
cedyeHHUs (CEKTOpa) TOHKOM YacTH JICTIECTKA I[aHTU B MM (ceueHue A-A);

OH MPUOIN3ZUTENTHHO PABEH:
S : 2-sin’«
J=(D*-2)- (g +siney -COS @, ————1),
8 oy
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rac S — TOJIMHA CTCHKHU JICTICCTKA B MM, ¢; — IIOJIOBHUHA YI'JIa CCKTOPA

JIETIECTKA LIAHTH.
CrnenoBarenbHO, cwiia, HeoOxoauMas st AedopMaiii OJHOTO Jie-
MeCTKa, paBHa:

1 y
Wﬂ:3-E-J-I—3,

a IJ1id BCEX N JICTIECTKOB:

P=W"-tg(a+p)=W +Wpy)-tg(a+p1);
Q=P+F ,,=W+W;)-tg(a+p)+W-tgp,.
llpumeuanue. Bo MHOTHUX KHUTaX
Q=W +W;)-[tg(ax + p) +W -tgp,], uT0 HeBepHO, Tak kak cuia F,

2 HE

mokeT ObiTh pagHa (W +W ;) -tgp,.

YpaBHeHHE paBHOBECHS JICTIECTKA IAHTH JJIS MEXaHHU3Ma BTOPOTO
THUIIA BRIMJISIAT Cieayronmm oopasom (puc. 4.13, 0):

P=Q:W1-tg(a+p1)=(\N+Wﬂ)-tg(05+p1).

31ech TpEHUE MEXKAY LAHTOM M 3aroTOBKOM OTCYTCTBYET (Tak Kak
IpU OTCYTCTBUHU YIIOPA CJIEBA 3arOTOBKA MEPEMEILAETCS BMECTE C LIAHTOM).

B mexanuszmax Tperbero Tuma aedopmaiys TOHKOCTEHHOW YacTH
JIENECTKA IAHTM MPOU3BOJMUTCS C MOMOILIBID MPOMEXKYTOUYHOW BTYIKH 1
(puc. 4.13, s).

Ecnu npenebpeubr TpeHHEM MexAy BTYJIKOW | W BHYTpeHHEH mo-
BEPXHOCTBIO INMUHACHS (BTYJIKAa CUMTACTCSA aOCOJIIOTHO JKECTKOK), TO

P=0Q.
Ho B 3TOM MexaHu3Me BO3ZHUKAET CUIIa TPEHUS Fmp3 Ha TOpPIIC IIaHTH.
3 cunoBoro MHOT'OYT'OJIbHHUKA
Q =Wt t9(a+ p);
W' =W +W, +F, ;
F.ps=Q-190;.
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[Tocrne moicTaHOBOK M MPeoOpa3oBaHUA
Q=W +W, +Q-tgp;)-tg(a+ p);
Q-Q-tgp;-t9(a+p) =W +Wy)-tg(a+ p),
OTKYyJ1a
- WHWg(a+ p)
C1-tgp,-tg(a+py)

4.7. MEMBPAHHBIE MEXAHU3MbI

MemOpaHHbIle MEXaHU3Mbl TPUMEHSIOT U1l LEHTPUPOBAHUS TIO
Hapy»XKHOW U BHYTPEHHEH MOBEPXHOCTSIM 3ar0TOBOK THUIIA JUCKOB, KOJIEH,
BTYyJIOK. OCHOBHOM JIeTaJIbl0 TAKUX MEXAHU3MOB sIBJseTCsl MeMOpaHa. Me-
XaHU3Mbl ¢ MeMOpaHaMu 00J1aJjat0T 0o0Jiee BBICOKON TOYHOCTBIO IIEHTPU-
pOBaHUs MO CPAaBHEHMIO C LAHTOBBIMHU. BriepBhle OHM MOSBWIHCH B IMOJI-
[MIMITHUKOBOM MPOMBIIUIEHHOCTH JUJISl 3aKPEIUICHUs KOJIEL MOALIUITHUKOB
Ha NUTM(OBaJIbHBIX CTaHKax. Yamie BCEro HCIOJIb3YIOTCS YallleyHble U
KOJIbLIEBbIE (B BUJIE TAPEIbUATHIX MPYKUH) MEMOPAHHBIE MEXAHU3MBI.

4.7.1. CaMOUEHTPUPYHOIIMH NATPOH C YaIIEeYHOIl MeMOpaHO

B stom matpone (puc. 4.14) oOpabaTpiBacmasi 3aroTOBKa 3aKMMacCT-
Csl BHYTPECHHUMHM CHJIaMH YIIPYTOCTH MeMOpaHbI 1 rmocpencTBoM e€ Kynad-

kOB 2. Mcxonnas ciiia Q CIIy’KHUT TOJIBKO ISl PACKPBITUSL KYJIAYKOB MEM-

OpaHbl, YUCITIO KyJIauKoB OepéTcsa 00bIUHO B TIpeaenax 6—12.

Puc. 4.14. Cxema caMOLIEHTPUPYIOIIETO MaTpOHA
C YalIeqHOM MeMOpaHOM
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CunoBo#i pacy€T Takoro MeXaHW3Ma MOYKHO TPOBECTH, paccMaTpH-
Basg MeMOpaHy Kak KPYTIyIo, 3a/ICJIaHHYIO TI0 KOHTYPY IIJIaCTUHKY, HArpy-
KEHHYI0 PAaBHOMEPHO pPaCHpeleNIEHHBIM MO OKPY>KHOCTH PaCIOJIOKEHUS
KYJIa4KOB U3TMOAIOIIUM MOMEHTOM.

KoHcTpyKIinM 1 OCHOBHBIE TTapaMeTphl MEMOPAHHBIX TTATPOHOB MIPH-
Beneubl B | OCTax 21277-75; 21278-75; 21279-75.

Tounocts nenTpupoBanus coctasisier 0,003-0,005 mm.

Marepuan memOpanbl — 6417, Y10A, 30XI'C, 3akanéunsie 10 TBEP-
noctd HRC 40...45.

4.7.2. OnpaBKa ¢ KOJbLEBbIMU MeMOpPaHAMU

Kaxk BugHo u3 puc. 4.15, Ha kopnyc | MmexaHu3ma HaJIeThl Ba MaKeTa
MeMOpaH 2, MEXIy KOTOPBIMHU pacrojio’keHa pacropHasi BTynka 3. Ilpu
OCEBOM CXKaTHHM MeMOpaH cwiod Q auaMeTp UX Hapy>KHON MOBEPXHOCTU

YBEIIMUMBAETCsA, 4 BHYTPEHHUN — yMeHbIaercsa. [loatomy mexaHusmel ¢
TaKUMU MeMOpaHaMy MOTYT LIEHTPUPOBATh 3arOTOBKHM KaK MO HApYXHOM,
TaK Y [0 BHYTPEHHEN NOBEPXHOCTAM. B 3aBUCHMOCTM OT pa3mepa MeM-
OpaHbl (TapeibyaThlX NPYXKUH) HAPYKHBIN UX JUaMEeTp Mpu AePopManuu
MokeT yBennuuBatbes Ha 0,1-0,4 mm.

L/ ] /.

|
|
|
— | ||
|
|
|
|

oo

Puc. 4.15. CxeMa onpaBKu ¢ KOJIbIIEBHIMHU
MeMOpaHamMu
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bazupyromnye MmoBepXHOCTH JOJKHBI ObITh OOpaboransl mo 7-11

KBAJIUTCTY.

D1

Puc. 4.16. KonbuieBas MemOpana

TouHOCTh LIEHTpUpOBaHUS Takux MexaHu3MoB coctabisieT 0,01—
0,02 mm. KonbrieBas memOpana (puc. 4.16) npeacraiser co0oil KoHUYE-
CKO€ KOJIbIIO, CIIJIONIHOE WJIW YaIlle ¢ ABYMs psAaMu Mpope3el (Hapy KHBIX
¥ BHYTPEHHHUX) JUIsl TIOBBIIICHUS 3JacTUYHOCTH. [ ompenenenus: HeoO-

XOJIMMOM MCXOAHOU CHIIbI Q HY’)KHO pacCMOTpPETh paBHOBECHME MEMOpaHbI

B KOHCUYHOM TOJIO)KCHHH. Hanmudue pamuaibHBIX Mpope3el MO3BOJISET C
JOCTaTOYHON I TPAKTHICCKUX PACYETOB TOYHOCTHIO pPacCMaTPHBATh
MEMOpaHy KaK HAKJIOHHYIO PAacCIOpKy MEXIy KOPITyCOM M 3arOTOBKOM
(puc. 4.17).

Puc. 4.17. Cxema jj1s pacueta
KOJIbIIEBOM MeMOpaHbI

W3 cuiioBoro TpeyroiabHuKa:
0,75-Q=W -tgz,

116



rie f — yroa HakJoHa MeMOpaHbl B JAeOPMHUPOBAHHOM COCTOSHUH,

S ~10°; xoaddumuent 0,75 BBeaAEH U3 pacuéra, 4To 25 % MCXOTHOMN CHUIIBI
Q pacxoayercs Ha nedopmaluio MeMOpaHbl B IIpejieiiax 3a30pa Mexay Oa-
30BBIM OTBEPCTHEM 3aroTOBKM U MeMOpaHON B Hele(pOPMUPOBAHHOM CO-
cTostHUH. TapenpyaThie MPY>KUHBI HOPMATHU30BaHEI.

4.7.3. CamoueHTpUpYIOLIie MeXaHU3MbI ¢ THAPOILIACTMACCOI

Otu Mexanu3Mmsbl (puc. 4.18) moay4ywiu mupoKoe pacpocTpaHeHHE.
PaccmoTpum cxeMy OnpaBKH C yIpyrou ruib3ou 1, pazxumaeMon U3HYT-
pU TUApPOIUIACTMAcCOM 2. 3arsaruBas BUHT 3, BO3JIECUCTBYIOT HA THAPO-
miacTMaccy. B pe3ynbrare BOZHHKAeT rUApOCTaTUYECKOE IaBIICHHE, KOTO-
poe (mo 3akony Ilackains) paBHOMEpPHO NepenaéTcs Ha BCE CTEHKH I0JIO-
ctu. Ho nedopmupyercst TOJIbKO TOHKOCTEHHAs 4acTh TWIb3bI 1, KoTOpas,
YBEJIMYMBASACH B IMAMETPE, 3aKpeIuisieT 3arotoBky 4. O0OpaboTKy moBepx-
HOCTeH 0a3 HEOOXOJMMO MPOU3BOAUTH C TOYHOCTHIO 7—9 KBAJIUTETOB.
TouHocTh 1EHTpUpOBaHUS B Takux MexaHusmax jpgocturaer 0,005—

0,01 mm.

ﬁ4
A2

Puc. 4.18.CamonieHTpUpyIoiue
MEXaHU3MbI C THIPOILIACTMACCOU

['mapomactmMacca — 93TO CTyJIHEOOpa3wWBHAsE Macca, 00Jagaromast
OompIoi Bs3kocThi0. OHA HAaYMHAET MpocadnBaThes yepes 3a3op 0,03 mm
toJibko mipu naBieHuu 30 MlIla (300 aTm.).

Jliist u3roToBiieHUs ASHOPMHUPYEMBIX T'Mjb3 MPUMEHSIOT CTad Ma-
pok Y7A 30XT'C, ¢ ux repmoodpadotkoit 1o TBepaoctu HRC 35-40.
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IIpy IpOEKTUPOBAHMN MEXAHU3MOB C THIPOIUIACTMACCOU PACCUUTHI-
BAIOT:

- MApaMETPBI YIIPYTUX TOHKOCTEHHBIX THIIb3;

- pa3Mepsbl TUIYHXKEpPA U X0 HOPIIHS Y MEXAHU3UPOBAHHBIX MTPHUCIIO-

COOJICHUIA.

R K KKK >
0. 0.0.90.9.0.9-¢.
Reset l%?!?!..‘- L

R

Puc. 4.19. Cxema yCTaHOBKH 3arOTOBOK
C UCIIOJIb30BaHUEM THUPOIIIACTMACCHI

MexaHu3Mbl ¢ TUAPOIUIACTMACCON OYEHb YAOOHBI JIsl 3aKpErICHUS
3aroTOBOK B MHOTOMECTHBIX Hpucnocobnenusx. Ha puc. 4.19 nokazan
IpUMEpP 3aKPEIUICHUS C MOMOUIBI0 TAKOTO MEXaHU3Ma OOJBIIOr0 KOJIu4e-
CTBa 3arOTOBOK.

5. CPEICTBA MEXAHU3AIIUN U ABTOMATHU3AIINU
IMPUCHOCOBJEHUN

Mexanuzanus 1 aBTOMaTU3aIUs MPUCTIOCOOICHUM TTPOBOIUTCS ISt
MOBBIIIEHUS] TTPOU3BOJIUTEIIBHOCTH OOpaOOTKH 3aroTOBOK M OOJIer4eHus
Tpyaa pabouero mpu 0a3UpOBaHUU M 3aKPEIJICHUU 3arOTOBOK, MPU pa3-
JUYHBIX TIOBOPOTaX M (UKCAIUU IJIEMEHTOB MPHUCIIOCOOJICHUS B MIPOIIECCEe
00pabOTKH, CHATHUS W3TOTOBJICHHBIX HETaleH, MalbHEHIeH TPaHCIIOPTH-
POBKH JeTajnei u Tak ganee. OTHUM U3 OCHOBHBIX CPEJICTB MEXaHU3AIMHU U
aBTOMATH3AIIMH SBJISIETCS CUJIOBOM MPUBOJ (WJIM TPOCTO MPUBOJ), YCTpa-
HSIOMMWA HEOOXOAUMOCTh TMPUMEHEHHS MYCKYJIBHOW CHJIBI YeJIOBEKa.
HenocpeacTBeHHO MpUBOJ 00ECIIEUMBAET, KaK MPAaBUJIO, TOJILKO JBa BUJA
AJIEMEHTAPHBIX JBIKEHUN CBSI3aHHOTO ¢ HUM paboyero opraHa MpHUCIIO-
coOJieHHs — TOCTynaTeIbHOe W BpallaTeiabHoe JABkeHus. Ho mpu mo-
MOIIY ONMPEAECIEHHON CUCTEMBI, HATPUMEP, KUHEMATUYECKHUX LieNen (CBS-
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3eil) MOKHO OO€CIeunTh aBTOMAaTUYECKOe CpabaThIBAHME B 3apaHee 3a-
JAHHOM TOCJIE0BATEIBLHOCTH BCEX APYTHX pabOUYMX OpPraHOB MPHUCIOCOO-
aeHusi. Ho OCHOBHBIM Ha3HAYE€HHUEM CHUJIOBOTO MPHUBOJAA SIBISIETCS CO37a-

HUE UCXOJIHOU Cribl Q , HEOOXOIUMOM JJIsl 3aKPEIJICHUSI 3arOTOBOK CHJION

3axkuma W .

[IprBOABI OOBIYHO KJIACCU(PUIIUPYIOT MO BUIY DPHEPIUH, IIPeodpa3zy-
€MOM MTPUBOJIOM B MEXaHUYECKYI0 dHepruto. Kak ye orMeudanoch, B IpH-
CIIOCOOJICHUSX UCITONB3YIOT MPUBOJIBI: THEBMATHICCKUE, THIPABINICCKHIE,
MTHEBMOTUIPABINYECKUE, IJICKTPUUECKUE, MATHUTHBIE M 3JIECKTPOMArHUT-
HbI€, BaKyyMHBIE, IIEHTPOOEKHO-MHEPIIMOHHBIC, OT ABMKYIIUXCA YacTeu
CTaHKa (HEPrusi IPUBOJa CTAHKA).

5.1. THEBMATUYECKUA MIPUBO/I

Hcxonnou s3HEPTUEN B THEBMOIIPUBOJAX SIBIISIETCA DHEPTHUS CKATOTO
BO3/IyXa.

JlocToMHCTBaMU ITHEBMOIIPHBO/IA SBIISTFOTCSI:

- ObIcTponeiicTBUE (BpeMsi cpabaThIBaHUSI YacTO COCTAaBIISIET JOJU
CEKYH/Ibl);

- MPOCTOTA YIPaBJICHUS €ro paboToMH;

- HaJI©KHOCTh ¥ CTaOMIIBHOCTH B paboTe;

- HEUYYBCTBHUTEIHLHOCTh K HM3MEHCHHIO TEMIIEpaTyphl OKpYyKaromen
cpeabl (y Macia, HalpuMep, U3MEHSIETCS BA3KOCTb);

- paboueli cpefoil IBISIETCS BO3IYX.

[Ipu mcronb30BaHWKM TTHEBMOIIPHUBOJIa HEOOXOIUMO HWMETh B BH]IY,
94TO CKOPOCTh TEUCHHS Macja B TPYyOONPOBOJIE THAPABIMYECKOTO YCTPOK-
cTBa cocTaBisfeT 2,5-4,5M /cex, a MaKCUMaJIbHO BO3MOKHass — 9 M/cek.
Bo3nyx, wnaxomsmuiics mnox mgaieruem (0,4-0,5) MIla (mmu  (4—
5) krc/cM®), PAcHpOCTPAHSIETCST MO TPYGOMPOBOLY CO CKOPOCTBIO JIO
180 m/cex u 6osee. [loaTomy B TeueHue yaca Bo3mMoxxHO 10 2500 cpaba-
THIBAHWW MHEBMOIPHUBOAA (CKOPOCTh CpabaThIBaHMsI PACCUUTHIBACTCS IO
pexomeHaanusm [4]).

K HenocTaTkam mMHEBMOIIPUBOJIA OTHOCATCS
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- OoJpLIME radapyuThl U3-3a HU3KOTO JIaBJIICHHS BO3/1yXa B ITHEBMOCE-
T (kak npaswio (0,4-0,5) MPa);

- HETUTAaBHOCTbH PabOTHI;

- HeBbicokuit KIIJ] 77 =0.85...0.9, mpuuém, yem MeHbIIIe TUaMeTp IH-
nuaapa, tem ke KIT;

- IIyM MPHU BBIITYCKE OTPAOOTAHHOTO BO3AYXa.

HecmoTpss Ha 3TH HEZOCTAaTKH, MHEBMOMPHUBOJ MOIYYHJI OOJBIIOE
pacripocTpaHeHue (0COOEHHO B 1eXax, IJIe UMEETCs] THEBMOCETD ).

[THeBMOTIPUBO/T BKIIOYAET B CEOSI:

- MTHEBMOJIBUraTelb, MPeoOpa3yoUIil SHEPTUIO CKATOTO BO3yXa B
cuily Ha uToke Q ;

- IIHEBMOAIIIIAPATypPy, K KOTOPON OTHOCATCS KOHTPOJIUPYIOIIKE ITPHU-
OOpBI, pacrpeaenuTeNbHbIE U MPEAOXPAHUTEIbHBIE YCTPONUCTBA U T. 11.;

- BO3yXOIPOBO/IBI.

[THEeBMOABHUTATENH YACTO KOMIIOHYIOT B OJJHY KOHCTPYKLHIO C NpPH-
cnocobsienueM. OcTallbHbIE YCTPOMCTBA pa3MeIaloT BHE PUCTIOCOOIECHUS
Y COEUHAIOT UX BO3LYXOIIPOBOJAMH.

[TueBMonBUTaTenu OBIBAIOT TPEX BHUAOB, KOTOPBIE CXEMATUYHO
MPEACTABIICHBI HUKE!

- cuiib(onnbie (puc. 5.1).

UUuuuu

1

Puc. 5.1. Cunbdonnbrit
MTHEBMO/IBUTATEh
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- TMaparMeHHbIE ~ MMHEBMOJABHTraTeNd (WM  ITHEBMOKAaMEpHhI)

(puc. 5.2);

3
[{]
4

'

Puc. 5.2. ITaeBMokamepa

- MOPIITHEBBIC, 0OBIYHO HA3BIBAEMbIC THEBMOLIMIUHAPaMH (puc. 5.3).

Puc. 5.3. [TaeBMonmumHp

PaGoyast mosocth cuibhoHHOro aBurareis (puc. 5.1), npeacrasiser
co0ol roppUPOBAHHYIO 3aMKHYTYIO0 Kamepy | U3 TOHKOJIHMCTOBOW KOPpPO-
3MOHHOCTOMKOM cTajiu, JaTyHu win ¢ochopuctori 6ponssl. [Ipu nmomade
BO3J/lyXa B 3Ty KaMepy OHa paciupsiercs (B mpenaenax ynpyrou aepopma-
1MW) B HaIpaBJIeHUU paboyero xonaa mroka 2. OAHAKO M3-3a OMACHOCTH
paguanpHOW Aedopmanuu guadparMbl B STUX JBHUTATEISX BO3MOXKHO HC-
M0JIb30BaHUE TOJIBKO HEBBICOKMX JIaBJICHUM BO31yXa, a, CIEI0BATENBHO,
OHU HE€ MOTYT CO3/1aBaTh JOCTATOYHBIX JJIsl 3aKPEIUICHUS 3arOTOBOK CHJI
3akuma. [loaTomMy ux garie MpUMEHSIOT B MPUOOPOCTPOCHHH.

[TneBMOokamepa (puc. 5.2) BBINIOJNHIECTCS B BHJC KOHCTPYKIIUU W3
JBYX JINTBIX WJIW IITAaMIIOBAHHBIX YalleK | W 2, MEXIy KOTOPBIMU 3a)KaTa

ynpyras quadparma 3, U3 cTaiy Wid Npope3suHEeHHON TkaHu. Pabounii xox
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ITOKa 4 OTpaHUYEH BEIMYMHON BO3MOXKHOU ympyroi nedopmaiueit aua-
dbparmbl. {1 mHEBMOKaMep C IUIOCKOM MeMOpaHOW JIOMyCTUMBIA XO[I
mToka S=(0,15-0,2)-D OoT uCcXogHOro MOJOKEHUSI B CTOPOHY JICUCTBUS
co3maBaeMori cwibl [5] (pmc. 5.4). MOXHO yBEIMYUTH OTOT XOJI JO
S=0,3-D, npumensis Tapenbuarbie MeMOpansl (nuadparmsl). [Jns coequ-
HEHUS IITOKA ¢ MeMOpaHo# (nuadparmoii) ucnonab3yercs: ogHa Judo JBe
ornopHbIe 1aiosl 1. BeiOop quamerpa 3TUX 11aid U pa3IdyHbIe BapUAHTHI

COeAMHEHUI paccMoTpeHsl B [1, 2]. Pacuér ycwius Ha mToke npuBeaEH B
[1, 2, 4].

T e
H |

Puc. 5.4. Cxema KOHCTPYKIIMI THEBMOKaMep

Y nHeBMOUMIHHAPOB (puc. 5.3) paboumii X04 MOKET ObITH OYEHB
oonpmuM. OH OTpaHUYMBACTCS TOJIBKO MPOYHOCTHIO, KECTKOCTHIO, MPO-
JIOJIBHOM YCTOMYUBOCTBIO.

[To ucToyHUKy 3HEpPrur 0OPATHOTO XOJa Pa3IUYal0T MHEBMOIIMINH-
Jpbl (KaK 1 THEBMOKaMEpPBbl):

1) OMHOCTOPOHHETO JEUCTBUS, B KOTOPHIX PabOUYMid X0 OCYIIECTB-
JISIETCSI CKAThIM BO3JIYXOM, a XOJIOCTON X0OJ1 — YCHJIMEM TPy KUHBI;

2) IBYCTOPOHHETO JEHCTBUS, B KOTOPBIX U pabO4Mil X0/I, U XOJIOCTOM
XO0J1 OCYIIECTBIISIETCS C3KATHIM BO3TyXOM.

JIBuTatenu ogHOCTOPOHHETO JeHCTBUA (puc. 5.5) mpuUMeHSIOTCS, KO-
rjaa He TpeOyeTcss MMETh OOJIBIIONW XOJ IITOKAa (TaK KaK XOJi OrpaHUYeH
TONyCTUMOM JeopMariueil mpyKuHbI), U KOrJa MPU XOJIOCTOM XOJ€ He
TpeOyeTCst OOJIBIION CUJIBI (TO €CTh HEJb3sl IPUMEHSITh ISl CAMOTOPMO35I-
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IMX 3KMMHBIX MEXaHHW3MOB). B HUX c03/1aéTcs Tak Ha3bIBaeMas «TOJIKa-

omas» cuna Q.

QToIK.
Y

B aTM.

APcetn

Puc. 5.5. Cxema nBura-
TeJIsl OJHOCTOPOHHETO
EUCTBUS

JlocTonHCTBa ABUTATENIEN OJHOCTOPOHHETO JICMCTBUSL:

- pacxoj Bo3JyXa B JiBa pa3a MEHbIIE, YeM Y JBUTaTesied JBYCTO-
POHHETO JECUCTBUS;

- He TpeOyeTcs YIIOTHEHUS TOABHKHOTO COCIMHEHUS | KPBIMIKU U
HITOKA.

JlBurarenu ABYCTOPOHHEro jAehcTBUsSL (puc. 5.6) NMpUMEHSIOTCS B
CiIy4asx Korja:

- TpeOyeTcs 00IBIION XO/T;

- TpeOYIOTCSl OOJIBIIINE CUIIBI PU XOJIOCTOM XOJI€.

I Qranym.
B aTM.

APcetn

Puc. 5.6. Cxema nBura-
TEJsl ABYCTOPOHHETO
NEUCTBUS
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HenocraTku B cpaBHEHUH C TPEIBIIYIIAM JIBUTATCIICM:
- OOTIBINIMYA B JIBA pa3a pacxo BO3IyXa;
- He0OXOIMMO YINIOTHEHHE COSTMHEHUS KPBIIIKU CO IITOKOM,;

- pa3Hble BeIW4YMHBl Q,, ¥ Q,  (Ipu OZHOM M TOM xe AP, ).

cemu

J1Jist BBIpaBHUBaHUST pabOuMX YCUIIUN MPUMEHSIOTCS ABUTATENH ABY-
CTOPOHHETO JCHCTBUSA C IBYCTOPOHHUM IIITOKOM (puc. 5.7).

Puc. 5.7. Cxema nBurarens
JIBYCTOPOHHETO JI€MCTBUS
C IBYCTOPOHHHUM IIITOKOM

B cnyuasix, korma TpeOyetcst Oosbinast ucxoaHas cmia Q, a HeT BO3-

MO>XHOCTH YBEJIMYUTH JAUAMETPAIbHBIC pa3Mepbl, MPUMEHSIOTCS JBUTATE-
JM ¢ IBYMSI, TpEMs U Tak Jajiee mopurHsamMu (cM. puc. 5.8).

T | T | Qroxx.

i;, J— ] -‘aTSIH}/IJJ;.

Puc. 5.8. Cxema nBurarens
C IBYMsI TIOPITHIMU

ITo MCTOJaM KOMIIOHOBKH C HpI/ICHOCO6J'IeHI/IeM KaK IIOPHIHCBEIC, TAK
u I[I/IaCI)paI‘MeHHI)Ie ABUI'aTCIIM MOI'YT OBITH BCTPOCHHBIMH, IIPHUKPCILIAC-
MBIMH WX IIPUCTABHBIMHU. Yy BCTPOCHHBIX I[BI/Il"aTeJ'ICI\/’I MUJIMHIAPBI pacTa-

YUBAKOTCA HCIIOCPCACTBCHHO B KOPITYCC HpI/ICl'IOCO6JIeHI/I}I, YTO 00ecneun-
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BaeT MaJible radaputhl npucrnocodsienrus. OHU NPUMEHSIIOTCSA, B OCHOBHOM,
B KPYIHOCEPHUITHOM M MaccOBOM Mpou3BojacTBax. [Ipukpermsemble aBura-
TEJIM MOHTHUPYIOTCS Ha Kopryce npucnocoonenus. Eciau npucnocobienue
OombIIIe HE MPUMEHSIETCS, TO JABUTATENb OTACISIETCS OT HETO M UCIOJIb3Y-
eTcsl Ha Jpyrom npucnocoonenuu. [IpucraBubie qBUraTenu (arperatupye-
MbI€) MPEACTABIISIIOT COO0M CaMOCTOSITENbHBIM MEXaHU3M, 3aKpEIIEHHbBIN
Ha CTaHKe OT/AENbHO OT mpucrnocodbsenus. [IpukpemnisemMbie MHEBMOIM-
JUHJPH HA HOMUHAJIbHOE JaBiieHue cranaaptu3oBadsl ' OCTom 15608-70
(HapyxHnbiii quametp D ot 25 mm o 400 mm). Ilpu npoekTupoBaHUU
JBUTATENEN (HanpuMep, BCTPOEHHBIX) HEOOXOJUMO CTPEMUTHCA K MaKCH-
MaJbHOMY MCIOJIb30BAHUIO CTaHAAPTHBIX AJIEMEHTOB: TWIb3, IMOPIIHEMH,
IITOKOB U JPYTUX JIETAJIEH.

5.2. YINIOTHEHUA MHEBMO- U THJIPOJIBUTATEJEN

YnoTHeHUsT HEOOXOUMBI Il TIPEJOTBpAIEHUs] YTeueKk padoueit
Cpeabl — BO3/yXa B THEBMOJBUTATENSAX U Macia B ruapoaBurarensx. OHu
SBIISIIOTCS OJHUM W3 HamboJiee OTBETCTBEHHBIX JJIIEMEHTOB MPHUBOJA.
VYIUIOTHEHUS] YCTAHABIMBAIOTCS KaK B TMOJBWKHBIX TaK B HEMOIABHUXKHBIX
COeMHEHUsIX mnpuBoAa. I[loABMKHBIMM  SIBISIFOTCST  compsikeHus 1
(puc. 5.9):

- OPIIHSA C HWIHHAPOM;

- LITOKA C KPBILIKOW;

K HEenoABM>KHBIM OTHOCSTCSI CONPSIKEHUS 2

- IITOKA C TOPIIIHEM;

- KPBIIIEK C HUAIUH]IPOM.

OcHoBHbBIE TpeOOBaHUS, IPEBSIBISIEMbIE K YIJIOTHEHUSIM:

1) repMETUYHOCTH MPU BCEX PAOOUUX PEKUMAX;

2) BbICOKasi K3HOCOCTOMKOCT;

3) BbICOKAsi XUMHYECKasi CTOMKOCTb;

4) MUHUMaJIbHBIE TIOTEPU HA TPEHUE;

5) ya1o0CcTBO MOHTaka U JEMOHTaXa.

N3HOCOCTOMKOCTh YIIJIOTHEHUM MOJBUKHBIX COEMHEHUN o0ecredn-

BAIOTCS CMAa3KOM YIUIOTHSIEMBIX MOBEPXHOCTEN (IJ1s1 BCEX CYIIECTBYIOIINX
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MaTepualioB YIUIOTHEHUH). B ruagpaBinyeckux mpuBojax CMa3Kou sIBIISICT-

cst pabouast cpena (Macio).

2 2

e e
1d La

R °

ol s

M
— 1

Puc. 5.9. YnotHeHus 371 MEHTOB THEBMOITMITHH/IPA

B nHeBmaTmueckux mpUBOJAX TpeOyeTcs CHelUATbHBIN TOABOJ
CMa3KH{ K YIUIOTHSIEMbBIM OBEPXHOCTSAM. J[JIsI ’TOTO UCMONIB3YIOTCS CIEIH-
aJIbHBIC OJIOKU TTOATOTOBKU BO3/1yXa, BKIFOYAIOIINE B CEO:

- (pUIIBTPBI-BIArOOTACIUTENY;

- MacJIOpaCHbLUIUTENH;

- KOHTPOJIbHO-PETYJIMPYEMYIO almaparypy H T. II.

Nuorma 5tv 6;10ku OBIBAIOT BHYIIMTEIBHBIX PAa3MEPOB.

B coBpeMeHHBIX KOHCTPYKIIUSIX THEBMATUYECKUX U THAPABIUYECKUX
UJIMH]IpaX TPUMEHSIOTCS Ba TUIA YIUIOTHCHUH:

- MmamxkeTsl V-o0pasneie (puc. 5.10, 6);

- KOJIbITa Kpyruioro ceuenus (puc. 5.10, g).

MamskeTbl yroakoBbie (puc. 5.10, a) UCronb3yr0TCsI B OCHOBHOM JIJIst
BOCCTAHOBUTEIBHBIX Pa0OT M TOJBKO JIJIsi MHEBMOLMIMHAPOB AUAMETPOM

oosee 100 mM.
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6)

a)

Puc. 5.10. Tumel MmamxkeT

KoHcTpykTHBHOE 0(hOpMIICHUE YIUIOTHUTEIBHBIX Y3JI0B M PEKOMEH-
JaIMX TI0 BEIOOPY THIIA YIJIOTHEHUS MPUBEICHHI B [1, 2, 5].
Cuny Ha MITOKE MWJIUHIPA OJHOCTOPOHHETO JIEUCTBUS PAaCCUUTHIBA-
10T 110 popmyiie:
Q=A4p-S,, - n-F,,
rie Ap — JaBJICHHE BO3/lyXa B CETH; qub — 93¢ dexTuBHAS TUIOMIAIb

nopiusst; 7 — KIIJI nunuHapa (3aBUCUT OT THIIA YIUIOTHEHUS); P, — cu-

Ja MpeAENIbHO CKaToM NpyKUHBI 00PAaTHOIO XOJ1a.

Jns unnuHapa 1ByCTOPOHHETO ACHUCTBUS aHAJIOTMYHAS CUJIa

Q: pSaqu

5.3. MPUBOJbI C TUJIPABJIMKOM

KoHCTpyKIus THAPABIMYECKUX [UIMHIPOB BO MHOTOM aHAJOTHYHA
KOHCTPYKIIUU MTHEBMOLIMJIMHIPOB.

ITo cpaBHEHHIO C MHEBMONPHUBOJOM, y MHPHUBOJOB C THIPABIMKOU
HMMEIOTCS CIICIYIOIIME MPEUMYIIECTBA:

1) manpie rabapuTHbIE pa3Mepbl CHIOBBIX arperaroB, a, CjeloBa-
TEJbHO, U BCEro MPUCIOCOOJICHHS, B CBSI3M C TEM, YTO JaBJICHHE Macja
3HAYUTEJIPHO BBIIIE, YE€M JaBJICHHE BO3ayxa. HoMuHaIbHOE JaBlICHHE
Maciia JjIsl CTaHIapTHRIX MUIUHAPOB coctapmseT 10 MPa;
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2) paboueli cpenoi B THAPONPUBOAAX SABISAECTCA MACIO (OOBIYHO MH-
nyctpuanbHoe 20), T0ATOMY OHU HE TPEOYIOT JOMOJHUTEIBHON CMa3Ku;

3) paboTaroT IIaBHO ¥ OECIITYMHO.

K BemocTaTkaM MOKHO OTHECTH:

1) BBICOKYIO CTOMMOCTH MpPUBOAA (M3-32 OTHOCHUTEIBHOM BBICOKOM
CTOMMOCTH HACOCOB U KOHTPOJIBHO-PETYIUPYIOIIEH anmnaparypsl);

2) TpeOoBaHMs 00JIee BLICOKOM TOYHOCTH U3TOTOBIICHHS ITUJIUH/IPOB;

3) noBbILLIEHHBIE TPEOOBAHUS K JKCIUTyaTallud B LEJSAX Mpemyrpe-
XKJICHUS YTEUKH Macla.

ITo UCTOYHHKY MCXOIHOU IHEPIUU IMPUBOJBI C TUAPABIUKON JIEIIATCA
Ha!

- TU/IPABINYECKHUE;

- THEBMOTHIPABINYECKHE;

- MEXaHOTUIPABIINYECKHE.

5.4. TUAPABJIMYECKUE TIPUBOAbI

B rugponpuBoax aBiieHHE CO31aE€TCS HACOCAMHM, ITPUBOIASLIUMUCS
B JICUCTBUE 3IEKTPUUYECKUMH JBUTATEISIMU. DTU MPUBOIbI, KaK MPaBUIIO,
KOMITIOHYIOTCSI B HE3aBUCUMYIO YCTAHOBKY, B KOTOPYIO KpOME 3JIEKTpHUYe-
CKOI'O JABUTaTENsl U HACOCAa BXOAAT TAK)KE pe3epByap IJIs Macia U anmnapa-
Typa yIpaBJEHUS U PEryJupoBaHus. Takas yCTaHOBKAa B 3aBUCUMOCTH OT
€€ MOILHOCTH MOXET OOCHy>KHBaTh (MUTaTh) pabouyue TUAPOUUIUHIPHI
OJIHOTO WJIM HECKOJbKUX mpucnocoOieHui. [luranve ruapouuaInHapoB
IPUCIIOCOOJIEHUN OCYHIECTBISAETCA OT T'MIPOYCTaHOBKHU (TMIPOCTAHIINM) B
KPYITHOCEPUMHOM M MAacCOBOM IPOMU3BOJACTBAX. B cepuiiHOM M MeKoce-
pUIHOM MPOMU3BOJICTBAX 11€J1I€CO00PA3HO UCIOJIB30BAHUE MPUCTIOCOOICHUI
C TUAPOIPUBOJOM TOJIBKO HAa THAPO(UIMPOBAHHBIX CTAHKaX, I/l UMEETCs
BO3MOXXHOCTh OCYLIECTBUTH CHEIHAIbHBIE OTBObI pabodeil KUIKOCTH OT
OCHOBHOU THAPOCHCTEMBI cTaHKa. Ha HeruapopuimpoBaHHBIX CTaHKaX B
CEpUIHOM M MEJIKOCEPUIHOM MPOU3BOJACTBAX II€JIECO00Pa3HO HCMIOJb30-
BaHME MHEBMOTUJIPABINYECKOTO MPUBO/IA.
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5.5. MTHEBMOT'UJIPABJIUYECKHA ITIPUBOJ]

B nHeBMOruapaBinyeckoM INPUBOJAE UCXOIHOU DHEPrUEU SBIIACTCA
JHEpPrusi CKAToro BO3/yXa, KOTOpas MpeolOpa3yeTcsl cHayajga B DHEPIHUI0
C)KaTOM JKUIAKOCTH, a 3aTeM yke B cuiy Ha mroke (puc. 5.11). ITaeBmo-
TUAPABINYECKUN MPUBOJ OOBEIUHAET B c€0€ psii NPEUMYILIECTB THEBMO-

U TUAPOIIPUBOJIA.

| 1/4
Q j 1|
e
: —I_ e I s 3
QB
B ° - /ﬁz 4_%/‘ APcern
] i S airM.fﬁ*
********** L S — //
7 Cero DB:: S
s --_--_:.:.-i---.'-'.-: -Z ’

Puc. 5.11. YcrpolicTBO MHEBMOTHAPABIMYECKOIO MPUBOJIA

CoxaTpIil BO3AYyX MOJAETCS B UAIUHAP |, MITOK 2 KOTOPOTO SIBJISIETCS
NOpIIHEM Tujpominaapa 3. Macio u3 ruapounauHapa 3 no Tpyoorpo-
BOJly NMOCTYNAET B TUAPOUMIMHAD 4, HA IITOKE S5 KOTOPOTO CO3MAETCA CUila

Q . BocrionHeHue yTedek Macia U3 CUCTEMbI IPOUCXOIUT Yepe3 OOpaTHbBIN

KiIanaH 6 u3 pe3epByapa 7. Pacuer NMHEBMOTMAPABIMYECKOTO MPUBOJA

CBOAMTCS K OIPENEIICHUIO CBSI3U MEXAY JaBJICHUE B THEBMoceTH AP,, ma-
pameTpamMu npuBoja U cuion Q.

CI/IJ'Ia, pa3BUBACMaA THAPOLTUIINHAPOM, paBHA
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7D
4 Mr

rae AP, — naBieHue B pabodeM rugpouwnusape; D, — nuamerp pabo-

Q=AP,.

yero ruapoumnunapa; n, — KII/[ pabodero ruaponmnunpa.
B cBoro ouepenp,

2
APF = 4 QB :APB.UB.%’

2
7-Dr.

rae D, — auamerp nHeBMoumnuapa; n, — KIIJI nHeBMonmnuapa.
[Tocne mojacTaHOBOK M MpeoOpa3oBaHUN TpPeOyeMOe COOTHOIICHUE
BBITJISIAUT CIICAYIOITUM 00pa3oM:

OOBIYHO AaBJIEHUE, CO3/1aBAEMOE B I'MAPOIIWINHAPE, AP, COCTaBIIs-
et (10-12) MPa.

5.6. MEXAHOT UPABJIMYECKHM ITPUBO/I

[IpumensieTcst B 3aKMMHBIX MEXaHU3Max, TJie TPEOYIOTCsl OOJIbIIINE
CHUJIbI 3KMMaA.

CxeMa MexaHu3Ma IpecTaBieHa Ha puc. 5.12.

A
‘
\/L

1 3 2

Puc. 5.12. Cxema MexaHOTHAPABIMYECKOTO IPUBOA
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1
IIpuBon cocrout w3 BUHTA 1, mepepgaromero ocepoe ycuinue Q Ha

MOpIIIEHb 2 dYepe3 TUAPABIMYECKYI0 Cpely IMOCPEACTBOM ILTyHXkepa 3.
OceBas cuna Q BO3pacTaeT KpaTHO OTHOLIEHUIO KBAJApPaTOB JIUAMETPOB

TUTYHXKepa ¥ TopiHs. TpeOyeMblii MOMEHT Ha PYKOSITKE BUHTA PACCUUTHI-
BaeTcs 1o hopmyie:

F
M :P-L:Q-rcp-tg(a+p)-|:—m,

nut

rae P — cuiia, npukiiaasiBaemas Ha pykositke; L — ruiedo cuiibl P r,

— cpeJHMH paanyc pe3pObl BUHTa; F, U F, — IUIOIMIab IUTyHXKEpa U
HOPIIHSA COOTBETCTBEHHO; @@ — YTrOJ NOABbEMA PE3BOBL; p — YroJl TPEHUs
B pP€30OBOM COEIUHEHUH.

[IpenMyImecTBOM Takoro NpUBOJAA SABJIAETCA OTCYTCTBUE BHEUIHETO
VMCTOYHUKA YHEPTUU (TUTAHHUS).

OCHOBHBIM €ro HEJOCTAaTKOM SBISIETCSA TO, YTO IPU HU3TOTOBIICHUU
HEOOXOAMMa TIIATENbHAs MPUIOHKA YIUIOTHEHMS B TMAPOLMIMHIAPE, TaK
KaK B Cllydae MpOCaYMBaHUs Macja U3-3a OTCYTCTBUS KOMIICHCUPYIOIIETO
IOJIIOPAa MOKET UMETh MECTO IaJ€HUe CHUIl 3akuma. MexaHoruapasinye-
CKHE MPUBOJBI MOTYT OBITH COCTABHOW YacCTbIO NMPHUCIOCOOIEHHUsS, BCTPO-
€HHOM B €ro KOpPILyC, WIH SBIATHCA CAMOCTOATEIbHBIM YCTPOUCTBOM, IH-
TaIOLIUM TUAPOLUINH/PEI.

5.7. 3AJKUMHBIE MEXAHWU3MBbI, IPUBOIMMBIE
B JIEICTBUE JIBUKYIIUMUCS YACTSIMU CTAHKA

DOTH MEXaHHM3Mbl YacTO MCIOIB3YIOT Ha (hpe3epHBIX U OCOOCHHO Ha
CBEPJIMJIBHBIX CTaHKax. [I[pumep OJHOr0 M3 TAKUX MEXAHU3MOB IMPECTAB-
jeH Ha puc. 5.13.

IIpu omyckaHuM MIMUHIEIBHON TOJOBKU 1 cO cBepiiamu (KoTopas
MOXET ObITh U MHOTOIITIUH/ICIBHOW) KOHIYKTOPHAs TUIMTa 2 TOJAXOIUT K
3arotoBke 3. /lanmbHeilee onmycKkaHue rojJ0BKU MPUBOJIUT K CXKATHIO TIPY-
)KUH 4, BCIEACTBHME YEro Cuia 3aXKMMa HENpepbIBHO pacTe€T. K KoHIy
CBEPJICHUS CHUJIAa 3>KMMA IOCTUTAET MAKCUMYyMaA.
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Puc. 5.13. 3a)KUMHOM Me€XaHU3M, TPUBOIUMBIi
B JICHCTBHE MEXAHU3MOM I10/1aUl

Henoctatok momoOHBIX MEXaHHW3MOB 3aKJIIOYACTCS B TOM, YTO OHH
CO3Al0T JIOMOJHUTEIbHYIO HArPy3Ky Ha MPUBOJIBI pabOYMUX OpPraHOB CTaH-
Ka.

5.8. 3A’KUMHBIE MEXAHU3MbI, IPUBOJIUMBIE
B IEMCTBUE CUJIAMU PE3AHUSA

[IpuMepoM TakKOro MEXaHU3Ma MOYKET CIIYKHUTh MOBOJKOBBIM CaMoO-
3a)XMMHOU maTpoH (puc. 5.14).

3aroToBKa yCTaHaBJIMBA€TCS B ILEHTpax. [Ipum ycTaHOBKE KyJIauKu
MPU>KUMAIOTCS IPY>KUHAMH K 3arOTOBKE, OCYIIECTBIIAS MPEIBAPUTEIBHOE

e€ 3akperuieHue. Ipu pezanuu cuna P, cTpeMUTCS MOBEPHYTH 3arOTOBKY

OTHOCHUTEJIBHO CBOEUW OCH, & BMECTE C HEM KyJauyKu OTHOCUTEIBHO UX OCEU
2. B pe3ynbraTe 3aroTtoBKa 3aKJIMHUBACTCA MEXAY Kynauykamu. Jliis
YCTpaHEHUS OJJHOCTOPOHHETO JIABJICHUA OT KYJIAQYKOB HA MEPEAHUMN LEHTP
KyJIaYKF MOHTHPYIOT Ha IJIaBalOIIEeM TOI3yHe 5 (KOTOPHBIi MepeMeriaeTcs
M0 KaKUM-JTM0O HAIpaBJISIONIMM B KOPITYyCE MaTpoHAa). DTH MaTPOHBI CO-

3A4KI0T CUITY 3aKUMaA 3arOTOBKH TEM 6OJ'IBI_HC, yeM OOJIBIIIE CHJIa Pz . Pacuér
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TAKOI'0 IIaTpOHAa aHAJIOTHYCH pacqéTy 9KCHCHTPHUKOBOI'O 3a’)KUMHOT'O MCXa-
HHU3Ma. HOBOpOTOM 3aroTOBKH (HOCHC TOro KakKk OCTaHOBHWJICA IIIIMHIACIIb

CTaHKa) MPOTHUB YaCOBOU CTPEJIKU, OHA OTKPEILISETCA.

\M W/ ﬂ “\\—\L
P
1 ) r\;s s (
I 3 {

aor \
NN B —
6

Puc. 5.14. TloBoKOBBIN CaM03aKUMHOM MATPOH:
1 — BKCIEHTPUKOBBIE KYJIauKH; 2 — OCH TIOBOPOTa
OKCIIEHTPUKOBBIX KYJIAUKOB; 3 — TPYKUHBI CIKATHUS

5.9. HEHTPOBE KHO-UHEPIIMOHHBIE TPUBO/AbI

[{enTpoOeKHbIE CUIIBI MHEPIIMHU UCIIOJIB3YIOTCS B MPUCTIOCOOIECHUSIX
JUISL 3aKMMa OBICTPOBpAIIAIOLIMXCSl 3aroToBOK. lIpumep neHTpoOexHO-
WHEPLUHOHHOT0 TPUBO/Ia MPEJCTABIECH Ha pUC. 5.15.

B 3TOM MexaHu3Me mpu BpallleHWHU MIMUHAEIS CTaHKa 1 1eHTpoOek-
HBIE CUJIBI MHEPLIMKM OTOPACKIBAIOT IIAPUKU 2, YCTAHOBJICHHBIE B CEMapaTo-
pe 3, OT OCH BpalleHUs W 3aKJIMHUBAIOT UX MEXAY KOpIycoM 4 U 11aitooit
5, KoTopas coennHeHa ¢ Tarou 6. Tsara 6 coeguHEHa ¢ 3KMUMHBIM MEXa-
HU3MOM. C MOMOIIBIO MPYKUHBI 7 MIAPUKU BO3BPAILAIOTCSA K OCU Bpallle-
HUS IPU OCTAHOBJICHHOM IITIHHIETIC.

Cuna Q 3aBHCHUT OT Beca IIAPUKOB, UX KOJIMYECTBAN, paanyca, HA

KOTOPOM PAacCIoOJIOKEHBI MIapuku I, yriaa « (puc. 5.15) u cumnsl cxaToit

npyxunsl P, .

133



\7

Puc. 5.15. IlleaTp0oOe)KHO-UHEPITMOHHBIN TTPUBO/T

[IpeumMy1iecTBOM TakuX MPUBOJOB SBISETCS TO, YTO OHU HE TpeOy-
IOT JOTIOJIHUTEIIBHOTO UCTOYHUKA SHEPTHUH, BKIIOYAKOTCS aBTOMATUYECKU U
CPaBHUTEIBHO MPOCTHI.

6. MEXAHU3MbI BHYTPEHHEHN MEXAHU3AIIUU
U ABTOMATU3ALIMU MPUCITIOCOBJIEHUHA

BHyTpeHHssT MeXaHHW3aIlis U aBTOMATH3aIlHs MPUCIIOCOOJICHUI OCY-
IIECTBIISACTCSA MyTEM MPUMEHEHHS OINPEACIEHHBIX OJIOKMPOBOYHBIX MeXa-
HU3MOB, TO €CTh ONPENENEHHBIX CBSA3EH MEXKIy OMOopaMu, OMOpaMH U 3a-
Y)KUMHBIMM 3JIEMEHTAaMM U TaK Jlajiee. DT MEXaHU3MBbI (CBSI3HM) TpeIoIpe-
eS0T (3a7al0T) TpeOyeMylo MOCJIeNOBaTEIbHOCTh Cpa0aThIBAHUS TEX

WJIN NHBIX 3JIEMCHTOB.

6.1. OFbEJIUHEHUE YIIPABJIEHUSI CHCTEMOM
BCIIOMOI'ATEJIBHBIX OITOP

Kak u3BecTHO, BCIIOMOraTebHbIC OMOPHI CIYXKAT JIJIsl MPUJIAHUS 3a-
TOTOBKE JIOTOJHUTEIBHOM KECTKOCTH U YCTOMUYMBOCTH B IIporiecce oOpa-
ootku. [Ipu 06paboTKe psiga TUIIOB 3arOTOBOK BO3HMKAET HEOOXOAMMOCTh
B MPUMEHEHUU B OJJHOM IIPUCTIOCOOJICHUHU HECKOJIBKUX BCIIOMOTATEIbHBIX
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omop. Ilpm 3TOM 1IETIECO00pa3HO MMM YIIPABIATH MPH MOMOIIHM €IHMHOTO
CHJIOBOTO TIPHBOJA, WCIOIB3YS [JII ATOTO OJIOKMPOBOYHBIE YCTPOMCTBA
(CBsI31), TTO3BOJISIONINE:

1) cpabaTeiBaTh BCEM OMOpaM OJHOBPEMEHHO, TO €CThb OOBEIMHUTH
yIpaBJICHUE BCEMHU OTIOPAMH;

2) KaXJI0M U3 OMOpP CaMOCTOSTENIHHO BCTyNaTh B KOHTAKT C 3arOTOB-
KOM.

PaccmoTpuMm 1Ba cmocoba oOBEIMHEHUS YIPABICHUS CHUCTEMOU
BCIIOMOTaTEJIbHBIX OIOP C TTOMOIIBIO:

1) peeuHOro MEXaHU3Ma;

2) BO3QYIIHOM WJIM THIPABIMYECKON CKATOU CPEBI.

[Ipumep peeuHoro Mexanmsma IpeacTaBiIeH Ha puc. 6.1.
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Puc. 6.1. Peeunsiii MexaHu3Ma ynpaBlieHUs
CHUCTEMOU BCIIOMOTATENIbHBIX OIOP
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Bcnomorarenbabie onopel 1 (MX 3/1€Ch JIBE) BBOJSATCS B CONMPUKOC-
HOBEHHUE C 3arOTOBKOM aBTOMATHUYECKHU MPYKUHAMU 2 U KINHbsIMU 3. Me-
XaHU3M MPOCKTUPYETCS TAKUM 00pa3oM, 4TOOBI Yo CKoca KJIMHA @ ObLI
MEHbIIIE yTJIa TPEHUsI O, TO €CTh 00ECIIEYUBACTCS YCIOBUE CAMOTOPMOXKE-
Hus. [loatomy nomonHuTensHOU (uKcaiuu ornop He Tpedyercs. Ho s
YCTAaHOBKM TOCIIEAYIOIIEH 3aroTOBKM OMOpPHl 1 HEOOXOJUMO OMYyCTHUTh.
[nst 3TOrO OT MpUBOJA perika 4 mepeMeniaeTcsl BIEBO, MOBOpAYnUBas IMPH
ATOM BaJIUK 5 C 3y04aThiM KojiecoM. Ha 3TOM Bajnke 3aKperuieHbl KyJIauKu
6, KOTOpBIC OTBOJAT KJIMHBS 3, 0CBOOOK /1ast OTIOPHI 1.

KonudecTBO 0mop, ynpaBisgeMblX €IUHBIM IMPUBOJOM, MOXKET OBIThH
YBEJIMYCHO MyTEM YUIMHEHUsI 3y0UaToro Bajivka 5 W A00aBlIEeHUEM JIpy-
rUX BAJIMKOB CBSI3aHHBIX perikamu. [IpumeHsisi KOHWYecKHe KoJiéca IJist
CBSI3U MEXJY BaJIMKaMU MOXKHO OOBEAMHUTH yIpaBJICHUE ONOpaMu, pac-
MIOJIOKEHHBIMU B JTF000M TOYKE MIOCKOCTH.

IIpumep npuMEHEHUS BO3AYIIHOM WM THUAPABIMYECKOM CpPEIbl
IpeCTaBJIeH Ha puc. 6.2.
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Puc. 6.2. Ilpumep npuMeHeHus BO3AYITHOW WX
TUIPABIMYECKON CPEIBI

31ech BBIBOJ KIMHBEB | U 2 M3 M300paKEeHHOTO paboyero mojoxe-
HUS TIPOU3BOJUTCS JIaBIEHUEM C)KATOTO BO3yXa, MOCTYMAIOIIETO B IJIOC-

136



kocTh [I uepe3 orBepctue 3. IlogBona onop 4 v 5 K 3aroTOBKE OCYIIECTB-
JseTCs npyKUHamMu 6 u 7.

O4eBUIHO, UTO KOJUYECTBO KIMHBEB MOKET OBITh JIOOBIM, TaK Kak
UX JOCTaTOYHO COCIUMHUTH KaHaJlaMH, U BCe OHM OyayT cpabaThIBaTh O/I-
HOBpeMeHHO. CyIIECTBYIOT U IPYrUe CIOCOObl OOBEUHECHUS YIIPABICHUS
CUCTEMOI BCIIOMOTaTEbHBIX OIOP.

6.2. OFbEJUHEHUE YIIPABJIEHUSI CUCTEMOH
BCIHOMOI'ATEJIBHBIX OITIOP U 3A’KUMOB

B mpaktrike npy KOHCTPYMPOBAHUM MPHUCHOCOONEHUIN C MEXaHU3U-
POBAHHBIM YIIPABJIECHUEM OIOPAMU, KaK MPaBUJIO, MEXAHU3UPYETCS TAKKE

3aKHMM 3aroTOBKH.
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Puc. 6.3. Eaunblii npuBoj ¢ peeyHbIM MEXaHHU3MOM
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B takux cnydasx BO3HHMKAaeT HEOOXOJUMOCTb OOBEUHUTH YIIpaBJie-
HAE JTUMHU cucteMamu. OCYIIECTBIEHUE 3TOTO MOYTEM Pa3aeIbHOrO
YIIPABJIEHUS IByMsl PYKOSITKAMH WJIM KHOIIKAMH HE PEKOMEHAYETCSI BO U3-
OckaHue OIMMOKM B COOJIIOJACHUM HYKXHOW IIOCJIEAOBATEILHOCTU IPHU
noJsib30BaHnu nMH. Hanbonee Han€xHO 3Ta 3a7a4a pemaercs MmyTéM Ipu-
MEHEHHUSI €AUHOr0 MPUBOJIAa B COYETAHUU CO CICIHUAIBbHBIM YCTPOMCTBOM
(cBs3p10). IlpuMep, rae B KauecTBE TaKOW CBSI3M MCIIOJB30BaH PECUHBIN
MEXaHu3M, H300paKEHHBIH B pabodyeM TMOJOKEHUU, TPEJCTABICH Ha
puc. 6.3.

Peiika 1, coenuHeHHas CO IITOKOM, HAmpUMEpP, MHEBMONPHUBOIA
MPOJIBUHYJIACH BIIPABO U Yepe3 3y0UaThlii BAJIUK 2 CIBUHYJIA PEHKY 3 BHUS3.
Kon1ipl kiiuHBEB 4 MoNav BO BIAAWHBI peiiku 3. [loa gelicTBUEM MpYKu-
HbI 5 3TU KJIIMHbI CMECTUJIUCH BJIEBO U MOJHSIIA BCLIOMOTaTEIbHBIE OMOPHI
6 k 3arotoBke. [Ipu ganpHENIEM ABM>KEHUM PEWKU OHA JIOCTUTHET 3aro-
TOBKH U 32KMET €€.

CymiecTByI0OT MEXaHW3MBI C OOpaTHOM TOCIIENOBATEILHOCTBIO —
CHayaJia 3aroTOBKA 3aKMMAaETCs, a 3aT€M IOJBOASATCS BCIOMOTaTEIbHBIC
onopbl. CyIIECTBYIOT TaKKE€ MEXAaHHW3MbI, YIPABJISIONIAE CUCTEMOUN BbI-
JBUKHBIX YCTAHOBOYHBIX MAJbLEB U 3A)KUMOB — CHadaja B OTBEPCTHUS 3a-
TOTOBKM BJBUTAIOTCS TMAJIBLBI, @ 3a4TEM OHA 3aKMMAETCA. Takue MeXaHW3-
MBI OITUcaHbI B [4].

6.3. MEXAHU3MbI ABTOMATHU3ALIUU JBUKEHUN
3A’KUMHBIX IPUXBATOB

[IpuxBaTamMy Ha3bIBAIOTCS 3aKUMHBIE 3JIEMEHTHI B BUJIE pbluara Win
IJJAHKHW, BO3JICMCTBYIOIINE HEMOCPEICTBEHHO HA 3aroTOBKY. OUeHb 4acTo
MocJje OTKUMa 00paOOTaHHOM 3arOTOBKH MPUXBATHI MEIIAIOT €€ CHITHIO U
yCTaHOBKE HOBOMW 3aroTOBKH B mpuciiocobienne. [1oaTomy ux mpuxoautcs
youpaTh B CTOPOHY, a MOCJIE€ 3arpy3Ky 3arOTOBKM BHOBb MEPEBOJIUTH B pPa-
oouee mosioxkeHue. [Ipy pydHOM BBITIOJTHEHUM 3THX OMEpaIuii HEmocpe-
CTBEHHO 3aTpayMBaeTCsl OYeHbh MHOTO BPEMEHHM (OCOOEHHO KOTJia MpUXBa-

TOB MHOI'O, a4 PaCCTOAHNUC MCXKAY HUMU 3H3‘-IHT€J'IBHO€).
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ABTOMAaTH3aIUs 3TUX ABMKEHUM MyTEM MX COBMEUICHHS C IPOLEC-
CaMHM 3a)KaTUsl U OTKPEIJICHHS 3arOTOBKH MOET CYIIECTBEHHO COKPATHUTh
Bpemsi oneparuyd. OTBOJI MPUXBATOB MPAKTUYECKU OCYIIECTBIISICTCS 4Ye-
THIPHMSI CIIOCOOAMH, @ UMEHHO ITyTEM:

- IOIBEMA;

- OTOJIBUTAHHUA;

- IOBOPOTA;

- OTKUIBIBAHUS.
6.3.1. IloxbéMHBIE MPUXBATHI

DTOT cnocod NMPUMEHSETCSI, KOTria HET HEOOXOAMMOCTH 3HAYUTEIBLHO
MOJHMMATh 3arOTOBKY B HANpaBJICHUHU MPUXBaTa NMpH €€ CMEHE B IPHUCIIO-
cobsiennu. B Takux ciaydasx B IPUHIIUIIE BO3MOYHEI JIB€ CXEMbl MEXaHHU3-
MOB:

1) 3a)KUM M OTKPEIUICHUE 3arOTOBKU OCYIIECTBIISIIOTCS OT KakKoro-
100 IMPUBOAA, a MOIbEM IIPUXBAaTa — MPYKUHOM;

2) 3aKHM, OTKPEIUICHUE 3arOTOBKHM M MOJABEM MpHUXBaTa OCYIIECTB-
JISIFOTCSL IBYCTOPOHHUM TPUBOJIOM.

[Ipumep nepBoil cxembl MpeacTaBieH Ha puc. 6.4,
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Puc. 6.4. Mexaunsm ¢ IOABEMOM
[pUXBATa MPYKUHOU
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DTy Ke CXEeMY HECIIOKHO IepeeNnaTh B CXEMY BTOPOTO THUIIA, €CIIH,
HaIlpUMep, COEIUHUTD TATY 1 O IITOKOM, HapUMEp, THAPOLUWIAH/IPA.

6.3.2. OTOABHKHBIE MPUXBATHI

OtonBuraHue MPUXBATOB B CTOPOHY OOJIETYAET U YCKOPSET CMEHY
3arOTOBOK U OCOOEHHO KPYyIHOTra0apUTHBIX.

CymiectByeT OOJIBIIIOE KOJIMYECTBO MEXAHHU3MOB OTOJIBMXKHBIX MPHU-
XBaTOB, U BCE paBHO TPYIHO ceOE MPEICTaBUTh, YTO KOTIa-HUOYAb OyIyT
pa3paboTaHbl BCE BO3MOXKHBIE MX BapUaHTHI. 371€Ch Ba)KHO JBIKCHUE B
HAIPAaBJICHUU 32)KUMa, cO00IIaeMoe MPUXBaTy MPUBOJIOM, MpeoOpa3oBaTh
B MIOCTyMNaTENIbHOE TIepeMeleHIE TPUXBaTa.

[Ipumep npencTasieH Ha puc. 6.5.
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Puc. 6.5. Mexanu3m ¢ OTOABUKHBIM MPUXBATOM

Hanuuue npyxunbl 1 He06X0AMMO, YTOOBI HE MPEOJI0JIEBATh phIua-
rOM 2 OOJIPIIMX CWJI TPEHHUs, BOSHUKAIOIIMX B KOHTAKTAaX MPUXBATa C €ro
onopoii 3 u 3aroroBkoil. [1o mepe Bo3pactanus cuibl 3axuma W oT HyJs
10 €€ HOMUHAJIBHOTO 3HAYEHUS CUJIbI TPEHUSA MEXK]y MPUXBATOM, C OAHOMN
CTOPOHBI, ONIOPON 3 W 3arOTOBKOW, C APYTrOM CTOPOHBI, YBEIMYUBAKOTCS.
Ho kak TONBKO OHM NPEB30MAYT CHIY MNPYKUHBI |, OHA HAYMHAET CXKU-
MaThCs, a JaJdbHEWIIEEe NMEPEMEIICHUE TPUXBAaTa HA 3arOTOBKY MpeKpamnia-

CTCA.
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6.3.3. IloBopoTHBIE IPUXBATHI

B MexaHn3max ¢ MOBOPOTHBIMU IPHXBaTaMu NPUXBAThl ['-00pa3HOil
(GbopMBbI TOBOPAYMBAIOTCSI BOKPYT CBOEW OCH, Kak mpaBuiio, Ha 90°. Ilpu-

Mep TaKoro MEeXaHW3Ma IMPeJICTaBJICH Ha puc. 6.6.
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Puc. 6.6. MexaHu3m ¢ MOBOPOTHBIM MPUXBATOM

Ha npuxBaTe BBINOJHEH BUHTOBOM 1a3 1, KOTOPBINA, B3aUMOAECHCTBY I
co wTU(dTOM 2, 3acTaBIiiIET MOBOPAYMBATHCS MPUXBAT MPU €r0 MOIBEME
cuiou mpusBoga. HegoctaTkoM Takoro MexaHusma SIBJIIETCS KOHCOJIBHOE
JEMCTBUE HArpy3KHU Ha IIPUXBAT, BBI3BIBAIOLIEE €r0 ONPOKUABIBAHNE.

6.3.4. OTKUIHbIE NPUXBATHI

OTKUHBIE TPUXBAThl MOJYYWIM LIUPOKOE pacnpoctpaHeHue. Ot-
KUJHBIMHM HA3bIBAIOTCS MPUXBATHI, TOBOPAYUBAIOIINECS B INIOCKOCTH, TIEp-
MEHAUKYJIIPHON K 3aKUMAeMOW MOBEPXHOCTHU 3aroToBku. K takomy mpu-

XBaTy JOCTATOYHO MPWIOKUTH CHIIy Q TakuM oOpa3oM, 4TOOBI OHA co3/a-
Bajla MOMEHT OTHOCHUTEJIBHO OcH ero nosopora. Hampasienne Q moxer

OBITh MPAKTUYECKHU JIFOOBIM, 00ECIICUMBAIOIIUM yA00CTBO PACIIOIOKEHUE
MPUBOJIa OTHOCUTEILHO mpucnocoOmenus. I[lpumep Takoro mnpuxBara
IIpPEICTaBJICH Ha puc. 6.7.
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Puc. 6.7. Mexanu3m ¢ OTKUIHBIM IPUXBATOM

7. KOHAYKTOPHBIE ITPUCIIOCOBJIEHUSA

Ha cBepiunbHBIX CTaHKax dYacTo o0pabaThIBarOTCS 3arOTOBKH C
OOJIBIIIUM KOJIUYECTBOM OTBepCTUi. [Ipr 3TOM BBIJIEpKUBAIOTCS:

- pa3Mepbl CaMUX OTBEPCTU (CBEPIIOM, 3€HKEPOM, Pa3BEPTKOM );

- ONpeACNEHHBIC PACCTOSHUS MEXKAY OCSIMA OTBEPCTHM;

- paCCTOSTHHE OT OCEM OTBEPCTUH J10 MOBEPXHOCTEM.

[1pu 5TOM BO3MOKHBIMU BapHUaHTAMHM SIBJITIOTCS OOpaOOTKHU:

- 110 Pa3MeTKe;

- MHOTOLUTUH/ICJIbHBIMU TOJIOBKAMHU;

- Ha MOBOPOTHBIX CTOJIaX, CTOMKAaX U T. J.;

- Ha craHkax ¢ YUIlY.

Ho vacTo Takue 3aroroBku 00pabaThIBalOTCS C MOMOIIBIO KOHIYK-
TOPHBIX MPUCTOCOOJICHUM, KOTOpPHIE BKIIOYAIOT B CEO0S yCTAHOBOYHBIE
AJIEMEHTHI, 3aKMMHON MEXaHU3M W HaNpaBIIAIONIUE 3JIEMEHTHI (KOHAYK-
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TOPHBIE BTYJIKH), PACIIOJIOKEHHbIE B KOHIYKTOPHOU IJINTE HA TPeOyeMBbIX
pPacCTOSIHUSIX.

KonaykTopHbIE MpUCIIOCOOTIEHHSI IO KOHCTPYKTUBHBIM MpPU3HAKAM
NeNATCS Ha:

1) ckanpuaThble;

2) xopoOuaTol (POPMBI C OTKUIHBIMU TUTUTaMU (puc. 7.1);

< =

A a

Puc. 7.1. KonayKkTopHBIE PUCIIOCO0-
JeHust KopoouaTton (hopmbl

3) naknaanele (puc. 7.2);

Puc. 7.2. HaknanHble KOHTYKTOPHBIE
MIPUCTIOCOOJICHHS

4) KaHTyIOIIHECS;
5) crenuanbHBbIE.
Ckanpyatbie KOHTYKTOPHI OBIBAIOT JIBYX THIIOB:
a) KOHCOJIbHEIE (pHc. 7.3);
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0) mopTaJbHbIE.

|~

1

Puc. 7.3. Ckanpuatbeiii KOHIYKTOP

CkanpyaTbhlii KOHLYKTOP COCTOUT M3:

- KOpIyca, B KOTOpOM pacmoiioxkeH npusos (1);

- IBYX WM TPEX cKaJloK (2), HECYIUX KOHAYKTOpHYIO TUHTY (3);

- cMeHHOM Hajanku (4), KoTopas IPOSKTUPYETCS B COOTBETCTBUU C
dbopmoii 1 pazMepaMu 3aTOTOBKaMHU.

KoHayKTOpsI OBIBAIOT PYYHBIC U C THEBMATHYECKUM IPHUBOIOM.

HakramHple KOHIYKTOPHBIC IPHUCIOCOOICHUS TPUMEHSIOTCS TIPH
00paboTKe KPYIMHBIX 3aTOTOBOK. X yCTaHABIMBAIOT HEMOCPEICTBEHHO Ha
3arOTOBKY.

KanaTtyromuecss KOHIYKTOPHBIE TMPUCIIOCOOICHUS TMPUMEHSIIOT B TEX
Cllydasix, Korja oOpa0aThIBarOTCSl 3arOTOBKH C OTBEPCTHSIMHU, PACIIONO-
KEHHBIMU C Pa3HBIX CTOPOH 3aroTOBKH. OHU TOXO0XXH HA KOHIYKTOPHBIC
MPUCTIOCOOJIEHUST KOpoOYaToir (OpMBI, HO MOTYT IPOBOPAYMBATHCS U
UMEIOT, HalpUMEp, B KOHAYKTOPHBIC TUIUTHI (MOTYT OBbITh YCTHIPE M Ja-
e 00JIbIIe).
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KoHykTOpHBIC BTYJIKM TIPEeIHA3HAYCHBI 71 HATIPABJICHUS PEXKYIIIe-
ro MHCTpYMEHTa (CBEPIH, 36HKEPOB, Pa3BEPTOK) M BCIIOMOTATEIHHOTO WH-
CTpyMeHTa (CKaJIOK M OOPIITAHT Ha PACTOYHBIX CTaHKAX).

KoHtyKTOpHBIE€ BTYJIKH MOIpa3esIOTCs Ha'

- HETIOJIBIKHBIE (TIPUMEHSIOTCSI B CBEPIIMIIBHBIX KOHIYKTOPAX);

- Bpamarommecs (MPUMEHSIOTCSA B PACTOYHBIX HPUCITOCOOICHHSIX ).

Hwxe paccmarpuBaroTcs TOJIBKO HEMOABMIXKHBIE BTYJIKH, Kak Oosee
pacrpocTpaHeHHBbIE.

[To KOHCTPYKITMY OHH TIOIPA3ICTSAIOTCS Ha 4 TPYIIIIHL:

1) mocrosiHHbIE;

2) CMEHHBIE;

3) OBICTPOCMEHHEIE;

4) cnenuanbHbIEC.

[Tocrosinabie BTYNIKHU (pUC. 7.4) OBIBAIOT ABYX THUIIOB:

- 0e3 OypTHKa;

- ¢ OypTHUKOM.
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Puc. 7.4. ITocTossHHAsI BTyJIKa
6e3 OypTuka
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[TocTosHHBIE BTYJIKA TPUMEHSIOTCS B MEJIKOCEPUMHOM IPOU3BOICTBE,
JUIsl 0OpabOTKU OTBEPCTUM OJJHUM MHCTPYMEHTOM, M KOTJa 32 BpeMsl JKcC-
TUTyaTaluy MPUCIOCcOoOJIeHN He TOTpedyeTCs X 3aMEHbI W3-3a U3HOCA.

Beicora H npunumaercs pasuoit (1,5-2)-d, mpu manbix nuamer-
palbHBIX OHA MOXeET gocturath (4—6)-d.

ITocTostHHBIC BTYJIKHM YCTAaHABJIMBAKOTCS B INIMTY KOHAYKTOpaA II0 I10-

H7 H7
cankam —, — (puc. 7.5).
il 6" 06 (P )

H7/n6

3aroToBKa

Puc. 7.5. YcTaHOBKa OCTOSIHHBIX BTYJIOK

JlJiss yMEHBIIEHHsI U3HOCA BTYJIKH MEXy €€ HHKHUM TOPIEM U TI0-
BEPXHOCTBIO 3arOTOBKHM OCTAaBJISIOT 3a30pS . Torma cTpykka HE MPOXOAUT
yepe3 BTYIKY, a cOpackiBaercsi B ctopony. s uyryna S=(0,3-0,5)-d.
Jns cramu u gpyrux marepuainoB S ~d . ITpu 3enkepoannu S <0,3-d.

Brynku 6e3 Oypto m3rorasmmBatotcs mo ['OCT 18429-73.

Brynku ¢ 6yprom usrorasnusatotcs no 'OCT 18430-73, korna tpe-
Oyercs OrpaHUYUTh OCEBOE IEPEMEIICHUE PEXKYIIEro HHCTPYMEHTA,
HaAIMpuMep, MPY CBEPJICHUH TIyXux oTrBepctuid. [Ipumep BTynku ¢ OypTom
IpeICTaBJICH Ha puc. /.6.
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Puc. 7.6. Brynka ¢ Oyprom

Cwmennbie BTynku ('OCT 18431-73) npuMeHSIOT B KpyHHOCEpPHii-
HOM U MaccOBOM IPOU3BOJICTBAX MpH 00pabOTKE OJHUM HHCTPYMEHTOM.
Tak xak oOpabarbiBaeTCs OOJBIIOE KOJUYECTBO OTBEPCTUH, BTYJKH TMOJ-
BEpraroTcsi OBICTPOMY H3HOCY, W, CIEAOBATEIbHO, TpeOyeTcs dacras ux
3aMeHa. BTyJlKM yCTaHaBIMBAIOT B IUIMTAX B IMPOMEKYTOUHBIX BTYJKaX,
4yTOOBI HE U3HAIIMBAThH KOpIyC. BUHT mpenoTBpaniaeT noBOPOT BTYJIKU OT
cui Tpenus. [Ipumep Tako BTyJIKU U300paxkeH Ha puc. 7.7.

¢A
A A
T
T o G
H7/h6 Ucm. Il (HOBEIC) Ucm.l (cTapsie)
H7/p6

Puc. 7.7. CMeHHas BTyjKa

boictpocmennbie BTynku (I'OCT 18432-81) npuMeHSIOT B MPHUCIIO-
COOJIEHUSIX CEpUIHOrO MPOU3BOJCTBA sl 00pabOTKHU OTBEPCTHH MOCIIEN0-
BATEJIbHO HECKOJIbBKUMHU HHCTPYMEHTAaMH. B TUIMTy OHM yCTaHABIMBAKOTCS,
KAaK ¥ CMEHHBIE, C UCIIOJIb30BAHUEM ITPOMEKYTOUHON BTYJIKU. OTINYarOT-
Csl OHU OT CMEHHBIX Cpe30M |1 Ha OypTHKE, UTO TO3BOJIAET IPOU3BOIUTH UX
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3aMEHy, HE BBIBUHUMBAs KpenéxHbld BUHT 2. Kpome Toro, mig yno0cTBa
UCIIOJIB30BaHUsI OYPTUK BTYJKM UMEET HAKATKy (BTYJKY HEOOXOIUMO IIO-
BOpPAYMBATh MPHU yCTAaHOBKE). Yame uCnonb3yroTCsl BTYJIKHA UCIIOJHEHHE 2,
TaKk Kak OHHU TexHosioruyHee. [Ipumep TakoW BTyJIKH H300pakKeH Ha
puc. 7.8.

Wcm. Il (HOBBIC) Hcn.l (crapsie)

Puc. 7.8. beicTpocMeHHbIE BTYJIKH

CrnennanbHble BTYJIKA MPUMEHSIOT B OCOOBIX CiIydasiX, Korja mpH-
MEHEHHUE CTaHJIAPTHHIX HEBO3MOXKHO WM He Aa€T rddekra:

a) B HAKJIOHHBIX K OCH BTYJIKH MOBEpXHOCTX (puc. 7.9, a);

0) B yruryOneHusIx 3arotoBku (puc. 7.9, 6);

B) 00paboTKa OJU3KO PACIONIOKEHHBIX OTBepCcTHl (puc. 7.9, ).

a) 0) B)
I N

0 O ¢

Puc. 7.9. CneunanbHble BTYJIKU
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Buytpennuit auamerp d OTBEpCTHS B KOHIYKTOPHBIX BTYJIKAaX, CIIy-
KaIUX JJI HarpaBjeHUsT CBEPII M 36HKEPOB, BBHITIOHAETCS C OTKJIOHCHH -
mu 1o F8, a mys pazséptoxk — mo G7.

B kaudectBe Marepuana Il U3TOTOBJICHUSI KOHIYKTOPHBIX BTYJIOK
JUaMETPOM JI0 25 MM npumeHsieTcs ctanb Mapok Y 10A, Y12A nmm 9XC.
Brynku noasepratorcs 3akanke g0 TBEpaoctu HRC 62-65. [Ipu nuametpe
MEHBIIIE 25 MM UCIOJB3YI0T cTaiu Mapok 20 win 20X ¢ neMeHTaluuen Ha
riyouny 0,8—1,2 MM 1 mocIeAyOMIeH 3aKaIKOM 10 TaKOH e TBEPAOCTH.

8. HPUCHHOCOBJIEHUSA C ITIPUBOJAMM, ABJIAIOHIUMU-
CA COCTABHOM YACTBIO EI'O KOHCTPYKIIUN

8.1. MAI'HUTHBIE ITPUBO/bI

B npucnocoOnenusix, rae Ajid 3aKperyieHus 3ar0TOBOK UCIOJIb3YEeTCs
OHEPTUsSI MATHUTHOTO TIOJIsI, TPYAHO BBIACIUTH COOCTBEHHO MPUBOJ U3 00-
el KOHCTPYKIMHU mpucmnocoonenus. [lo3ToMy MarHuTHBIC, BaKYyMHBIE H
ANEKTPOCTATUUECKHUE MPHUCIIOCOOJIEHHSI pacCCMaTPUBAIOTCS B LIEJIOM, a IO-
HATHE, HAPUMEDP, KMATHUTHBIN MPUBOI» UCIIOIB3YETCS MPHU Kiaccu(puka-
[IUY TIPUCTIOCOOICHUH TI0 BUy UCTOYHUKA SHEPTUH.

JloCTOMHCTBAMHA MarHMUTHOI'O MPUBOAA B CPABHEHUU C APYTUMH pa-
HEE PACCMOTPEHHBIMU MTPUCIIOCOOTICHUSIMU SIBJISTFOTCS

- PABHOMEPHOE PACIPEAECIICHUE CUIIBI IIPUTSIKEHUS 10 BCEN OMOPHOM
MOBEPXHOCTH 3arOTOBKHU (BMECTO COCPEIOTOYEHHBIX HATPY30K);

- YAOOHBIM U TEXHUYECKU MPOCTOM MOJBOJ SHEPTUU (Y AJIEKTpOMAar-
HUTHBIX TPUCIIOCOOJCHUN) UM TOJHAsE aBTOHOMHOCTH (Y MpHUCIOCO0JIe-
HUM C MOCTOSSHHBIMU MarHUTaMu);

- XOpPOIIWK JOCTYNl HHCTPYMEHTa K 00palaThIBa€MBIM IOBEPXHO-
CTSIM;

- BBICOKas XKECTKOCTh MPHUCIOCOOJICHUN, CIEA0BATEIbHO, BBICOKAs
TOYHOCTh U BUOPOYCTONYUBOCTb;

- yA00OCTBO yIpaBJICHHUS.

Henocratku Takux npuBOAOB SIBIISIOTCS:
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-BO3MOXHOCTh WX HCTOJB30BaHUS TOJIBKO JJIS 3aKpPEIJICHUS Mar-
HUTHBIX 3aTOTOBOK;

-10CTIe 3aKPEIJICHUs 3ar0TOBOK C MIPUMEHEHHUEM 3TOTO MPUBOJIA OHU
OCTarOTCSl HAMarHWYEHHBIMU.

B MarauTHBIX PUCTIOCOOJEHUAX MCTIOMB3YIOTCS JIBa BUIa UCTOYHH-
KOB MarHUTHOTO TTOJIS:

1) aneKTpOMarHur;

2) MOCTOSIHHBIN MarHurT.

[To cBOMM TEXHHMKO-3KOHOMHYECKHUM I1apaMeTpaM d3TH HCTOYHUKH
CYIIIECTBEHHO OTJIMYAIOTCS APYT OT Jpyra. [I03ToMy COOTBETCTBYIOITHE UM
IPUCTIOCOOJIEHUS TPEOYIOT pa3ieIbHOTO PACCMOTPEHHUS.

8.1.1. DjIeKTpOMarHuTHbIE MPUCIOCO0IEHUSA

DNEeKTpOMarHuTHbIE MPUCIOCOOJIEHUSI MPUMEHSIOT, B OCHOBHOM, B
BUJIE IIUT U TiaHmaiio. [lpumep snexrpomarautHoro I1b npencrasinex Ha
puc. 8.1.

3aroToBKa

| | | |

29 g B BN
%

L ESISIE wfj
s

B
3 |2
2 W

1 00

Puc. 8.1. DnexTpomMarHuTHOE IPUCTIOCOOJICHHE

J
)
\__J

("
\\
a
\
\

N

9H€KTpOMaFHI/ITHa$I IJIMTa COCTOUT M3 CICAYIOIINX OCHOBHBLIX 3JIC-

MEHTOB:
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1 — ocHoBaHue, cjaenaHHoe U3 (PEpPpPOMArHUTHOTO MaTepuaa,
0OBIYHO 3TO MasioyryiepoaucTas ctaib 10;

2 — CepJIeYHUKH, U3 TOrO ke MaTepuana (emeé UX Ha3bIBAIOT IIO-
JIOCHUKAMHU); 9TU CEPJICUHUKHU COCIMHEHBI C OCHOBaHUEM 1 ;

3 — KaTylIKu;

4 — KpBIIIKH,

S — U30JSUMU U3 HEMarHUTHOTO Marepuaia (JIaTyHb, Hep)KaBero-
1as CTajiab, SIIOKCUILIACT).

[luTaHne KaTymieK NPOW3BOAMTCS IOCTOSHHBIM TOKOM | =Const
(U =24, 48, 110, 220 B). OtiM TOKOM BO30YKJIAaETCs DJICKTPOMArHUTHOE
1oJie, KOTOPOe CO3/1aéT MarHUTHBIN OTOK @ [BO] (Bebep).

Mexanudeckoe BO3JEHCTBUE MAarHUTHOTO TIOTOKAa 3aKJIIOYaeTcs B

BO3HHMKHOBCHHUHU CUJIbI IIPUTAKCHUA:

2
Q, =39.8-10" -% [H],

2 ,
rae S — omopHas TUIONIaJbh TMOBEPXHOCTH 3aroTOBKM [M°], MHOTHa ¢
HAa3bIBAIOT AKTUBHOW TUIOIIAJbI0 TTOJTOCHUKOB.

BmecTo MarHuTHOTO MOTOKAa B (hOpPMYJIE€ HCIOIB3YIOT MarHUTHYIO

WHIYKIHIO:
@
B=— [Tn],
g L1l
Torza:
Q,=39,8-10*-B*-S [H].
Ho Tak kak mpu pacuére Q, mo 3Toil ¢popmMmysne HEOOXOIUMO 3HATH

3HAYCHUS BEITWYMHBI MarHUTHOW HMHIYKIHH B, KOTOpyHO CpaBHUTEIHHO
CJI0’)KHO M3MEPHUTh, TO HA MPAKTUKE JIYyUIIE MOJb30BATHCA JAPYrod 3aBUCH-

MOCTBIO:
QM :Pyd S Kh ) Ka ’ K(j) [H],

rae P, — ynenbnas cuna nputsokenus, [I1a]; S — omopuas miomans mo-
21.
BEPXHOCTH 3aroTOBKH, [M]; Ky , 4 — KO3 (HUIMEHTBI, XapaKTEPU3YIOIINE

BJIMAHUC HA CUIIY IIPUTAKCHUA PA3JIMIHBIX (baKTOpOB.
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JlocTOMHCTBaMU 3JIEKTPOMATHUTHBIX TPUCTIOCOOICHUI SIBIISIOTCS

- OTCYTCTBHUE ACPUIIUTHBIX MaTEPHAIIOB;

- OTHOCHUTEIIPHO HHU3Kasi CTOUMOCTb.

K HemocrarkaM MOJKHO OTHECTH TO, YTO 3JICKTPOMArHHWTHOE IT0JIC
IPOCTHPACTCS JAJIEKO 3a MPeebl padodeil MOBEPXHOCTH MPHUCTIOCO0IIE-
HUS, CIEAO0BaTEIbHO, HAMAarHMYMUBACTCS PEXYIUA HHCTpyMeHT. [loaTomy
AJICKTPOMArHUTHBIC IPUBOILI TPHUMEHSIIOT B OCHOBHOM Ha OICpPAIHIX
UM OBAHUS.

MNHorma K HeAgocTaTKaM AJIEKTPOMArHWTHOTO TPHUBOJIA OTHOCST He-
JOCTaTOYHYIO HAJSKHOCTh, HarpeB M HEIOCTATOYHO OOJbINas CHiIa IMPH-
TsokeHus. OHAKO MOCISAHNE HEeOCTATKU MPUCYIIH TOJIbKO HEMPaBUILHO
CKOHCTPYHPOBAHHBIM MPUCIIOCOOIeHHSIM [8].

8.1.2. MarHuTHbIE NPUCIIOCOOJIEHNS ¢ MOCTOAHHBIMM MATHUTAMH

B KOHCTPYKIMSX MarHUTHBIX MPUCIOCOOJEHUN HCIONBb3YIOTCS Kak
HEMarHUTHbIE, TaK U (PEpPOMATHUTHBIE MaTEpPHUAIIbI.

Y HeMarHuTHBIX MATCpUAJIOB MArHUTHAsA IPOHHULACMOCTb U = L,
rae 4, — MarduTHas NpOHUIACMOCTb BO3AyXa (MaI‘HI/ITHaSI HOCTOSIHHaSI).

K HemMarHuTHbpIM MaTepuajgaM OTHOCSTCS YUCThI€ METAUIbl C CIUIaBbl HA
OCHOBE MEJM, aTOMUHUA, [IMHKA, CBHUHIA, TUTAHA, CTaJd ayCTEHUTHOIO
KJIacca, HEMarHUTHbBIE YYT'YHBI, IJIACTMACCHl U KOMMAayH/1bl. B MarHUTHBIX
MPUCIIOCOOJICHUSAX ATHU MaTepHasibl UCMOJB3YIOTCS JJIsl YBEIUYCHUS Mar-
HUTHOTO COMPOTHUBJICHUS TyTH MPOXOXKICHUSI MATHUTHBIX MTOTOKOB YTEUKU
(MCIIONB3YIOTCSI KAK MAarHUTOU3OJISITOPHI).

MaruuTtHasi IPOHUIIAEMOCTh (PEPPOMArHUTHBIX MaTEpUaIoB (IOCTO-
SSHHBIX MarHWTOB) B COTHH pa3 U 00Jiee MPEBBINIACT MATHUTHYIO TIPOHUIIA-

€MOCTb BO3/1yXa, TO €CTb A [l f4;. DTH MaTepralIbl OCIC HAMarHHYNBAHUS

COXPaHSIIOT HAMArHUYEHHOCTh JJIUTEIHLHOE BpeMs (10 5 JIET) HECMOTPS Ha
BHEIIIHUE BO3JICHCTBUS, TAKKE KaK MMOCTOPOHHUE MarHUTHBIE OJIs, Yaphl,
BUOpAIINK U TaK Jiajee.
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Henunelinas 3aBucumMocts B = f(H) Ha3bpiBaeTCs KpUBOW HaMarHu-

yuBaHus (kpuBas 1 Ha puc. 8.2). 3nech H — HanpsHkeHHOCTh MAarHUTHOTO

noisi; BC — uHaykius Hackiienus (00Jbille HAMAarHUTUTD HEJb39).

Puc. 8.2. 3aBucumocts B = f(H)

YacThe NeTiIM TUCTEpPE3nca, PacloIOKEHHAS B JIEBOM BEpPXHEM KBa[l-
paHTe, Ha3bIBACTCS KPUBOW pa3MarHu4uBaHus (KpuBas 2 Ha puc. 8.2).

BaxxHelimMu XapakTepucTukaMu (eppoOMarHUTHBIX MaTepuasioB
SBJISIFOTCSL:

B, — ocrarounas mHIyKIus [ 11].

H. — kospuutuBHas cuia [A/M] — mepa, 0 KOTOPOH MOXKHO CYy-

C

JUTh O CIIOCOOHOCTH MaTepualia COXpaHATh CBOIO HAMAarHUYEHHOCTb.

Paznnyaror marautomsirkue (H_ <404/ m) w MarHUTOTBEpIbIC
(H_. >40xA4/ m) beppomarautabie MaTepuansl [12, 13].

B MarHUTHBIX OPUCTIOCOOJICHUSIX MCIOJIB3YIOTCS B OCHOBHOM JBa
BU/JIa TOCTOSIHHBIX MarHUTOB, KOTOPbHIE OTINYAIOTCSI CIIOCOOOM MOy YESHHUS.

MarHutoMsrkue Matepualibl KCIOJIb3YIOT B MATHUTHBIX IPUCITIOCO0-
JEHUSAX JJIsI U3TOTOBJIEHHUSI MarHUTONPOBOJOB, KOTOPBIE CHUYKAKOT COIpPO-
TUBJICHUE TYTH MPOXOXKIACHUS MArHUTHOrO MOTOKa. B KkauecTBe Takoro
Marepualia yame Bcero ucnoiibzyerca Cranp 10.
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K nambosnee yacTto MCMONB3yeMbIM MarHUTOTBEPABIM MaTepHaiaM
OTHOCSATCSI JINTHIE MATrHUTHI U (DEPPUTHI MATHUTOTBEP/IBIC.

JIuThle MarHuThl CO3JJAIOTCS HA OCHOBE CHUCTEMBI JKEJIe30— HUKEIh —
ATIOMUHUN — KOOANBT.

K HuM oTHOCATCS, HAapUMEp, CIEAYIOIINE CIIIaBbI:

- FOH13/1K24: B, =1,25[Tx], H, =40[xkA/M];

- IOH14/1K25A: B, =1,35[Tx], H, =52 [kA/M].

31ech KpoMe HCIOJIb30BaHHBIX paHee 0003HAYeHUi: 25 — HOMEp
Mapku; A — UHAEKC, 0003HAYAIOIINI YITy4dIlIeHHbIN CIUIaB.

MaruautoTtBepabie QpeppuThl U3TOTOBISIOTCS METOJIOM TOPOIIKOBOM
MeTtamutyprud. [Ipu 3ToM ChIphEM SIBISIETCS OKHUCH JKeJie3a U YIIICKUCIIBIN
Oapuii, KOTOpbIE OTHOCATCA K HeAeUIIMTHBIM MaTtepuanam. [Ipumeps He-
KOTOPBIX M3 HUX TPHUBEACHBI HIKE:

- 22bA220: B, =0,36[Tx], H, =215[kA/M];

- 24bA210: B, =0,37[Tn]; H, =210[xkA/M] u apyrue.

YdacTok KpuBOW pazmarHuumBaHus (B, —H_) sBisercs ocHOBHOMN

XapaKTepUCTUKON MarHuTa, ¢ MOMOILIBIO KOTOPOH OOBSCHSIOTCS MHOTHE
sneHus. [lonumanue 3TUX sSBICHUN HEOOXOIUMO AJIsi TPAMOTHOTO MPOEK-
TUPOBAHUSI MAarHUTHBIX MPUCTIOCOOJICHU.

A——Bd
Y
Hc o

Puc. 8.3. Kpusas pas-
MarHU4YMBaHUsI MaTepPU-
ana
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[Tocne Toro Kak Marepvag HaMarHW4YeH, W OTKIIOYCHA HaMarHW4H-
BafOIasl yCTaHOBKA TOYKA, XapaKTepU3YIOIlas OCTaTOYHYK) HaMarHWYCH-
HOCTh Marepuaia, OyJeT HaXOJUThCS Ha Y4acTKE KpUBOW pa3MarHUYHBa-
Hus (1. A) (puc. 8.3). MaruuTHbIM MOTOK @ OyAeT MPOMOPIMOHATICH HH-

nykunua By (a He B,, 4TO BO3MOXHO TOJIBKO B WJ€aJIbHOM MArHUTHOMW CH-

cTeme).
CreneHb pa3MarHu4uBaHus onpeaesieTcss KodPpQUIMeHToM pa3mar-
HUYMBAHMSL:

H
WNHorna pa3MarHMYEHHOCTh XapaKTepU3yeTcs tgyzB—d. Torma ¢
d

YBEIIMYEHUEM tQgy YBEIMYMBACTCS pa3MarHndyeHHOCTb. Ho yamie B kaue-
CTBE KpHUTEpHUsI pa3MarHUYCHHOCTH NMPUMEHSIOT tga. Toraa, yem Oosibliie

o , TEM MEHBIIIE Pa3MarHUYECHHOCTb, K YEMY U CIELYET CTPEMUTHCS.
Wrak, yem Beiie Touka A, tem ayumre. [lonoxxenne Touku A 3aBu-
CHUT OT (PaKTOpPOB, MPEACTABICHHBIX B CIEAYIOIIEH 3aBUCUMOCTH:

tga = 'M,
g S

Y
rae |, 1 S, — COOTBETCTBEHHO JUIMHA U IUIOIIA/b TONEPEYHOTO CEUEHHUS
MarauTa; G — MpOBOAMMOCTH ITyTEH, IO KOTOPBIM ITPOXOJUT MarHUTHBINA
MTOTOK.

Takum oGpazom, monoxeHue paboyeil TOUKM MOCTOSHHOTO MAarHUTa
OTpeIeNIIeTCS ero pa3MepaMu, GOpMoOi, a TaKKe MPOBOAUMOCThIO G .

Panvonaneubie 3HaueHus |, w S, 3aBucAT Oor BHAa marHura. Ha

m
puc. 8.4 mpencTaBieHbl KpUBbIE pa3MarHnduBanus As JIUThix (1) u kepa-
MUYECKHX OKCHJIHO-0apHeBbIX (2) MarHUTOB.

HopmanbHble KpuBble pa3MarHuuuMBaHusi 1 U 2 — 3TO mpeaenbHbIe
JUISl TAaHHBIX MaTE€pUajOB KPUBBIE, IMOJIYYEHHbIE PU YCIOBUM HaMarHU4u-
BaHMs 00pa3ua [0 HACBILIEHUS (B OTIMYME OT YAaCTHBIX KPUBBIX MpHU
HaMarHWYMBaHUU HUKE HACBHIIICHMUS).
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Puc. 8.4. KpuBbie pa3mMarHiauBaHus IS TUTBIX U
KepaMUYECKUX OKCUIHO-0apHUEBbIX MarHUTOB

YBenuuuBasg MIMHY | JIUTOrO MarHUTa MOXKHO CYLICCTBEHHO IOJ-
HATh paOO4yI0 TOUKY A B TOYKY Al, TO €cTh YBEIMUHUTH IOl o, 10 €ro

3HaUeHNs ;. HO TONBKO 3a CUeT yBENMUCHUS ITHHEI |, HEIb3sl OIHATH
pabouyro Touky n0 B, =1,25, Tak kak c yBeiluueHueM | yMeHbIIaeTcs
IIPOBOJIMMOCTH MPOCTPAHCTBA, OKPYKAOIIETO MArHUT.

Jns xpuBOW 2 na)ke 3HAYUTENBHOE YBEIMYEHUE O, HE MPUBEAET K

OO0JBIIOMY yBEIMYEHUIO B,, Tak Kak KpuBas 2 uMeeT Majblil noabeM. U,
KpOM€ TOTO, Jaxe MNpenaenpbHoe 3HadueHue B. =0,36[Tn] sBiserca He3Ha-

yuTeabHBIM. Kazanoch 6I)I, YTO CTOJIb HHM3KHE CBOMCTBa OKCHUOHO-
6apI/IeBBIX MATCPHUAJIOB HCKIHOYAaOT BO3MOJKXHOCTL HX HCIIOJIb30BAHHA B
TEXHOJIOTHYECKOM OCHACTKE. O)IHaKO 9TO HEC Tak. JIGJ'IO B TOM, 4TO IIPpH HC-
3HAUUTEIILHOU HHAYKIOUHU, HO OO0JIBIION Jiomaan I10JrcCa 3TU MAarHUTHI
CITOCOOHBI CcO34aBaThb MarHUTHBIN ITIOTOK, HE YCTYHaIOHII/Iﬁ 1o CBOCMY 3Ha-
YCHHUIO IIOTOKY JIMTBIX MAI'HUTOB [8], TaK KaK BCJIMYHMHA MArHUTHOT'O I1I0OTO-

ka @=B-S,,. boinee Toro, okcuaHO-0apueBbIE MAarHUTHI, OyAy4Yu MOMe-
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[ICHHBIMHU, B MarHUTHYIO CUCTEMY, CO3Jal0T BECbMa BBITOJIHYIO, C TOUYKU
3pEHUS] MAaTHUTHBIX CBOWCTB, KOHCTPYKIIMIO, CIIOCOOHYIO CO3/1aTh MHAYK-
U0, 3HAYUTEIILHO TIPEBOCXOIAILYIO TOCTYITHYIO IS TUTHIX MarHUTOB.
Kpowme pasmepoB camux MarHuToB Ha KOA(DPHUIIMEHT pa3MarHuyrBa-
HUSI OKA3bIBAET BIUSHUE U IPOBOAUMOCTD ITyTeH MPOXO0KIACHUSI MATHUTHO-
ro notoka G. Ha monoxxenne paboueil TOUKM BIUSET TAKKE M CIOCOO

HaMarHMYMBaHUS MarHuTa (Kak BUIHO M3 puc. 8.5).

B,Tn
Br

-H, kA/m

Puc. 8.5. Bnusinue mpoBOMMOCTH MyTen
MPOXO’KJICHNUS MATHUTHOTO TTOTOKA HA MOJI0KEHUE
paboueit TOuKH

Tak, eciu HaMarHUTUTh MArHUT OTAENBHO (cxema 1), 06e3 cucTeMbl
MarHUTOTPOBOJIOB (C KOTOPHIMU OH OyJeT padoTaTh B MPUCIOCOOICHUN),
TO paboyast Touka A CBOOOJHOTO MarHuTa OyAeT CPaBHUTEIBHO HHU3KO,
TaK KaK MPOBOJUMOCTb BO3JYIIHOTO MPOCTPAHCTBA HU3Kasg. MarHUTHBIN
MPOBOJHUK (B TOM YHCJIE U BO3AYyX) XapaKTePU3yeTCsI MarHUTHBIM COIPO-

TUBJICHUEM:
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R L
S-u

rne L — juMHa myTH IPOXOXKIACHUS MarHUTHOTO MOTOKA, S — TUIONIAb
TIOTIEPEYHOT0 CEYCHUS MarHWTa; 4 — MarHUTHAs MPOHHUIIAEMOCTh CPE/Ib.
Jns Bosayxa: p, =4-7-107" [Cenpu/m].

B cobOpanHoM mpucnocoOJIieHMH TPOBOAMMOCTh OyAET BHIIIE (Tak
KaK METaJUl — XOPOIIWH MarHUTONPOBOAHHKK). [Ipu 3TOM ¢ yBenmueHneM

yra o' pabodas TOUKa MmepeMecTHTCs BBEPX, HO HE [0 KPHBOI pa3sMarHu-
yuBaHus. He 0OBSCHSISI JOBOJBHO CIOXHOW (DU3UKU SIBJICHHUS [8] MOXKHO

OTMETHUTh, YTO paboyas TOUKA MEPEMECTUTCS B TOUKY A IO JHHUHU, KOTO-
pasi IPOXOIUT Yepe3 padouyro TOUKY A TOJl HEKOTOPHIM YIIIOM p; K OCH
abcmmcc (pacuer yriaa p, npuBoautcs B [8]). DTa nuHUS momy4nia Ha3Ba-

HUE KPUBOM BO3BpaTa.

Ecnn HaMarHUTUTH OCTOSSHHBIM MAarHUT COBMECTHO C MAarHUTOIPO-
BOJIlaMH (cxema 2), TO MPOBOJUMOCTh YBEIUYUTCS, a, CIEAOBATEIbHO, pa-
Oouast Touka A, Oyzer Bbime. [locie ycTaHOBKHM 3arOoTOBKM YBEJIMUHUBAECT-

cst mpoBoauMocTh G, cienoBaTenbHO, paboyasi Touka A, TOJIHUMETCS 10

NOJIOKEHUA A, .

Ecin HaMarHuTUTh MOCTOSIHHBIM MarHUT COBMECTHO C MArHUTOIIPO-

BOJAMM UM 3aroToBKoM (cxema 3), To pabouas Touka A, MOJHHMAETCs Ha

MAaKCHUMAJIBbHO BO3MOXHYIO BCIMYHHY. B HACAIIBHOM CJIy4adaC — OO0 TOYKH
B

TOYKa A; Bcerja Huxe B

., ecamn G =00, HO MpPaKTUYECKU 3TO HEBO3MOXKHO. [loaTomy pabouas

.

Nwmes B Buay puc. 8.4, rae B OHUX U T€X KE KOOpJAWHATAX HaHECe-
HbI JIB€ KPUBbIC pa3MarHMYMBAaHUS, MOXKHO CJI€JIaTh BBIBOJ O II€JIECO00-
pPa3HOCTH:

- HAMAarHUYMUBAHUSI JTUTHIX MAarHUTOB COBMECTHO C MarHUTOIPOBOJ-
HOM CUCTEMOU NPUCTIOCOOJICHHUS;

- HAMarHM4YMBaHWE OKCHUIHO-OApHUEBBHIX MAarHUTOB B CBOOOJHOM CO-
CTOSIHMM (TaK KakK MOJBEM IO KPUBOM pa3zMarHMYMBaHUs HE NAET Cyllle-

CTBCHHOT'O BBIUTPHIIIA B MHIYKIIUU B).
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8.1.3. Cnoco0b1 ynpaBJjieHUsI MATHUTHBIMH MPHUCTIOCOOTeHUSIMU

CnocoObl ynpaBiieHUsT MarHUTHBIMHU TPUCIIOCOOJIEHUSIMU — 3TO
npuéMbl U KOHCTPYKTHUBHOE O(opmieHue, obecreunBaroniue u3MeHeHue
COCTOSIHMSI TIPUCTIOCOOTEHUSI OT BBIKIIOYEHHOTO JI0 BKJIIOYEHHOTO (MU
Ha000poT).

B 371€KTpOMarHuTHBIX MPUCIOCOOJIECHUAX HCIONb3YETCS OJUH U3
MPOCTHIX CHOCOOOB: BKJIIOYAETCS M BBIKJIIOYAECTCS MUTAHUE C MOMOIIBIO,
Harpumep, TyMmoepa.

B npucnoco6nenusx ¢ HOCTOSHHBIMA MarHUTaMH UCIOJIb3YIOTCS He-
CKOJIbKO CITIOCOOOB yIIPaBJICHUSI.

be3 cucrembl ynpasjenusi. [Ipu sTom mpucnocoOieHus: Bceraa B
pexume «BkiIrodeHo». [IpumensieTcs, korga He TpeOyeTcs: OOJbIINX YCH-
JMH 3aKperuieHus], UM Korja Hanbosee BaKHBIM YCIOBUEM SIBJISIETCS MPO-
CTOTa MpUcNocoOsieHus. B nmociaeanem ciayyae ycuiane IpUTSKEHUS MOKET
ObITh ¥ OOoNbIIUM. B 3TOM ciyuyae i OTpbIBa 3arOTOBKHM MCIOJIB3YIOTCS
IPOCTEHIITNE CUIIOBBIC MEXaHU3MbI (IKCIICHTPUKH, BAHTOBBIC TIAPhI U T. 1I.).

Cnocod OTK/IIOYEeHUS MYTEM TepeMelleHisi MATHUTHBIX 0JIOKOB.
IIpu 5TOM TPOUCXOIUT:

a) IIYHTUPOBAHUE MAarHUTHOTO MTOTOKA,;

0) HeWTpaIu3anus MAarHUTHOTO TMTOTOKA.

Cnoco6 HIyHTHpPOBaHUS MCMOJIB3YETCS Yallle BCEro isl MpUCHoco0-
JIEHUHN ¢ JUTHIMU MarHuTamu. Ero CylHOCTh 3aKkitoyaeTcs B TOM, UTO 3a
CUET OTKJIFOYCHUS CO3/IAI0TCSl YYACTKU CO 3HAYUTEIHHO MEHBIITUM MarHuT-
HBIM CONpPOTUBICHUEM, YEM COMNPOTHUBJIECHUE YYACTKOB BO BKIIOYEHHOM
IPUCTIOCOOJICHUH.

B kauecTBe mMpuUMEPOB HMKE PACCMOTPEHBI CIEAYIOIIUE BAPUAHTHI.

1. MarnuTHas TUIMTA C JIMTBIMU MarHutamu (puc. 8.6).

Ha puc. 8.6 ucnonp3oBanbl 0003HAYCHUS:

1 — MarHuThl, yCTaHOBJICHHBIE B HUKHEM OJIOKE;

2 — HEMAarHuTHBIE MPOKIAAKU (M30JATOPHI), pa3aeisionie Maru-
Tl B HHOKHEM OJIOKE;

3 — KopIIyC;
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4 — KpBIIIIKa;

5 — M30JIATOPHI, pa3ICSIONMINEe MATHUTHI B KPBIIIKE;

6 — MarHuTONPOBOALI (IIYHTHI), YCTAHOBJICHHBIC B 1a3bl KPBIIIKH;
{ — MarHUTOIPOBO/IbI, YCTAHOBJICHHBIE B Ta3bl HUXKHETO OJIOKA.

3ar0TOBKa
D /
W 7%7/5% /546 IR
5 I NN
Bxm. 1 | 7*& y
2 st
T RAUATIAN
Docr ! K
RUNANZININ
BBIKII. N N
5 5
NANNARRNN

100

Puc. 8.6. MarauTHas mimra ¢ JIMTbIMHA
MAarHUTaMH

Hwxnauit 670K ¢ MarHUTaMu MOYKET TEepPeMeIaThbCsi OTHOCUTEIBHO
KOpITyca U KpbIikd Ha BenuuuHy |. ITocime Takoro mepeMemnieHus conpo-
TUBJICHUE MyTH MarHUTHOTI'O MOTOKA YEPE3 IIYHTHI 3HAYUTEIbHO MEHBIIIE,
4eM MpHU BKJIOUYEHHOM mpucnocobsieHnu. [103ToMy OCHOBHOM MOTOK UAET

yepe3 myHThl. HO 9acTh 0CTaTOYHOrO MarHUTHOTO IOTOKA @, . WIET IO
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IIPEKHEMY IIyTU U C HEKOTOPOU CUIION yIEpKUBAET 3arOTOBKY. Bennunna

@ _ MOXET ObITh OOJIBbIION, OCOOCHHO y MPHUCIOCOOJIEHUN C OKCHUIHO-

ocm.

OapreBbIMU MarHUTaMHU.

2. [Ipusma ¢ mutbiMu Marautamu (puc. 8.7).

['yOku 1 coennHEeHbI Yepe3 HEMAarHUTHYIO MPOKIaAKy 2. BkitoueHue
Y BBIKJIFOUEHHE OCYIIECTBISETCS 3a CUET MOBOPOTA JIMTOIO MarHurta 3 Ha

90°.

Bk BoIk..
Puc. 8.7. Ilpu3ma ¢ TUTHIMU MarHUTaMu

Crnoco6 HeWTpanu3alyd MarHUTHOTO TOTOKA HWCIOIB3YeTCS IS
MIPUCIIOCOOIEHUN ¢ OKCUIHO-0apreBbIMA MarHUTaMHU.

[Ipu 3TOM crocoOe ympaBieHUsI MPUCTIOCOOJICHUE TOXKE pa3AesieHO
Ha IBa OJOKAa — HENOIBV)KHBIM M MOJABM)KHBIA. BO BKITOYEHHOM COCTOS-
HUM 00a OJOKa MPUTATUBAIOT 3arOoTOBKY, B BBIKIIOYEHHOM COCTOSHUU
OIMH HeuTpanuzyeT apyroi. Ha puc. 8.8 mpuBeneH npumep IUIUTHI C Ta-
KHM CIIOCOOOM YTIpaBJICHUS.

[TonBr>kHBIN OJIOK UMEET BO3MOKHOCTh MEPEMEIATHCSA Ha BEIUUUHY
mara t. Bo BKIFOYEHHOM COCTOSSHUM MarHUTHBIM MOTOK UJET OT OJHOTO
MOJTFOCA K APYTrOMY 4epe3 MOTOCHUKH U 3arOTOBKY.

B BBIKTIOUEHHOM COCTOSIHUM MAarHUTHBIM IMOTOK MPOXOJUT OT OJHO-
0 MOJIF0Ca K APYroMy MO MOJIFOCHUKAM, TO €CTh BHYTPU CUCTEMBI U HE BBbI-
XOJUT Ha 3arOTOBKY.
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Puc. 8.8. MaruutHad minra ¢
OKCHUHO-0apreBBIMU MarHUTAMH

Briki.

3

pd

JlocToMHCTBaMU MTPUCIIOCOOJICHUI Ha 0a3e MOCTOSHHBIX MarHUTOB
SBJISIETCA UX MOJHAsA ABTOHOMHOCTb.

K HemoctatkamM MOXHO OTHECTH HEOOXOAMMOCTb MPHUKJIaIbIBAHUS
YCWIHS ISl CIABUTA U NOHM)KEHHYIO JKECTKOCTH, BBI3BIBAEMYIO JINIIHUMHU
CTBIKaMH.

dileKTpUYecKuil cnocod oTkiawyenus. [Ipu 3Tom cnocobe ynpas-
JICHUS! OTKJIIOYEHUE MPUCIIOCOOICHUS TPOUCKOIUT:

a) MyTEM pa3MarHMYUBaHUSI CUCTEMBI;

0) MyTEM PIEKTPUIECKON HEHTpaTH3AIUU.

Cnoco6 pazMarHM4MBaHUs MPEyCMaTPUBAET IMOJTHOE pa3MarHU4YM-
BAHHUE BCEU CHCTEMBI C TOMOUIBIO CHJIIBHOTO MArHUTHOTO MOJISL OT KaTyll-
KU, pacoJIOKEHHON BHYTpH Mpucnocobsenus. OH MPUMEHUM TOJIBKO AJIs
JUTBIX MarHuToB. HamarnnunBaHue Bcel CUCTEMBI (BKJIIOYas U MAarHUT)
POU3BOJUTCS MUMITYJIbCOM TOKa OOJBIION CHJIBI, IPOIYyCKaeMOro uepes
KATYIIKY.
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PazMaranunBaHue NpOU3BOJUTCS

a) OJIHUM HMITYJIbCOM TOKAa OOpaTHOM MOJISIPHOCTHU (TOJBKO B CIIELIH-
JIBHBIX TPUCIIOCOOICHUSX);

0) mocienoBaTeNbHBIMUA 3HAKOM3MEHSIOIMMUCS UMITYJIbCAMH TOKa,
yOBIBAIOIIMMU IO aMILUTUATY/IE.

Haunbonee npuMeHseMbIM SIBJISIETCS BTOPOUM CIOCO0, Tak Kak OH SIB-
JIsIeTC 00JIeE HAJIEKHBIM.

OCHOBHBIM HEJOCTAaTKOM JTOTO CIOC00a SIBISETCS CPaBHUTEIHHO
JUTMTENBHBIN TIporiece pasMarauunBanus (=10 cekyH), MO3TOMY OH PEKO-
MEHJIy€TCSI TOJIBKO JJIsI KPYIHBIX MPUCTIOCOOJICHUH.

B nenom cnoco0 pazMarHuuuBaHUs MPUMEHSIETCS TOJIBKO JJIs TIPU-
croco0sIeHu# ¢ IUThIMU MarHuTamu. OKCUIHO-0apreBble MAarHUTHI MPaK-
TUYECKH HEBO3MOXKHO Pa3MAarHUTUTh DJIECKTPUUYECKUM CIIOCOOOM, MX pa3-
MarHuuuBaroT HarpeBoM A0 450°C (Ttouka Kropu). [{ns aToro ux nomenia-
I0T B SIIUK ¢ TeckoM, HarpeBatoT 110 450°C, BeiaepxuBatoT 30 MUHYT U
MEJIJIEHHO OXJIaXJat0T. Pa3MarHM4nBarOT 3TM MarHUThl TOJIBKO B TEX CIY-
yasx, Korjga Tpedyercs ux o0padoTka.

Cnoco0 3JIeKTpUYECKONW HEUTpaIu3aliy UCIOJIb3YyEeTCS B JIBYX CIIY-
qasx — JJI CXEMbI C OJHUM OKCHIHO-OapHEeBBIM MarHUTOM M CXEMBI C
OJIHUM JIUTHIM U OJTHUM OKCHJIHO-0apUEBBIM MarHUTOM.

CxeMa nepBOro BapuaHra npejcrasieHa Ha puc. 8.9.

OxkcugHo-0apueBbiii MarHuT 1 momeniaercs B kaTymky 2. Bo Bkito-
YEHHOM COCTOSIHUM TIPUCIIOcOONieHrs oHa He paboTtaeT. [Ipu oTkmroueHun
B KaTyIIKe BO30YyKIaeTcs 1MoJie, MPOTUBOIIOIOKHOE 1O 3HAKY TOMY, KaKoe
co371a€T caM MarHuTt. [Ipu 3TOM, BKJIIOUasi MUTAaHUE, MATHUT HE pa3MarHu-
yuBaeTcs (TaK KaK y OKCHUHO-OapUEBBIX MAarHUTOB paboyasi TOUKa TOJIBKO
OMYCKAaeTCsl 10 KPUBOM pa3MarHUYMBaHUS, a MOCJIE BBIKJIIOUYEHHUSI BO3Bpa-
HIAETCA B UCXOJIHOE MOJI0kKEHNE).MarHuTHOE MoJie MOCTOSHHOTO MarHUTa
HEUTPAIU3YETCS MAarHUTHBIM IOJIEM, CO3/IaBA€MbIM KaTyIIKOW. DTOT CIIO-
co0 ympaBiieHUs OCOOEHHO IIesieco00pa3eH sl Ciay4yaeB, Korja MmpHUcCIo-
coOJIeHHE JOJDKHO HaXOJUThCS BO BKIIFOUYEHHOM COCTOSIHUHU JIJTUTEIIBHOE
BpeMsI.
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7/ o

Puc. 8.9. Cxema mpucnoco6-
JICHHSI C OTHUM OKCHJIHO-
OapueBBbIM MAarHUTOM, OT-

KJIF0YaEMOTI'0 CITOCOOOM 3JIEK-
TPUYECKOW HEUTpAIN3aUn

3aroTOBKA
e D T
| N T
OS]
N:S 1 NS
7(
g; 2
NS 3 S{N
I L Bk - r Briki.

Puc. 8.10.Cxema ympaBieHHUs TPUCTIOCO0-
JIEHHEM C OJTHUM JIUTBIM U OJTHUM OKCH/I-
HO-OapUEeBBIM MAarHUTOM. 3aKpeIuieHue U
OTKpPETUICHHE 3arOTOBKH IPH UMITYJIbCaX TO-
Ka MpsIMON M OOPaTHOM MOJISIPHOCTH:
1 — oxcuaHO-0apueBbIil MATHHUT;
2 — JUTON MarHuT; 3 — KaTyllKa

BTopoli BapuaHT 3JIEKTPUYECKOW HEUTPATU3ALNU C OJJHUM JINTBIM H

OJIHUM OKCHJIHO-0apHeBBIM MarHuTOM IpejicTaBrieH Ha puc. 8.10.
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ITocnenoBaTenbHOCTh ACUCTBUM IPU 3aKPEIUIEHUH U OTKPEIUICHUU
3arOTOBKH CIIEAYIOILAs:

- 3aKpEIUICHUE 3arOTOBKHM MPOU3BOJUTCS MMITYJIBCOM TOKA, Hamar-
HUYHUBAIOIIETO JINTOW MAarHUT Ha Ty K€ MOJSPHOCTb, YTO U y OKCHUIHO-
0apueBOro MarHuTa;

- OTKpEIUICHHE 3arOTOBKU MPOUCXOJUT IMPHU MOJA4Ye UMITYJIbCa TOKA
OoOpaTHON MOJSPHOCTH, NMEPEMArHUUYMBAIOIIETO JUTOM MAarHuT Ha MPOTH-
BOITIOJIOXKHYO ITOJISIPHOCTb.

K mocTronHcTBaM 3TOro crnoco0a ynpaplieHUs] MATHUTHBIMU MPHUCIIO-
COOJIEHUSIMU MOYKHO OTHECTH CIIEAYIOILEE.

Tok nomaércst KOPOTKUMU UMITYJIbCAMU TOJIBKO B MOMEHT yIpPaBJIe-
HUS. DTO O3HAYAeT, YTO MPHUCIOCOOTIEHHE HE HarpeBaercs (M3-3a TOKa
OOJBIION MOLIHOCTH) U MOXKET CKOJIb YTOJHO JIOJT0 HaXOJUThCA JTUOO0 BO
BKJIFOYEHHOM, JIMOO B BBIKJIFOUEHHOM COCTOSIHUM. Kpome Toro, anekrpuye-
CKUM crmoco0 B 1EeIOM He TpeOyeT MOJBMXKHBIX YacTel, 4TO IOBBIIIAET
KECTKOCTh MPUCITIOCOOICHU.

8.1.4. Onpenenenne PyHKIMOHATBHOM NPUTOTHOCTH
MArHUTHBIX MPHUCIOCO0JIeHU I

[Ipy MexaHMYecKHX cXemax 3aKpeIUieHus pellaeTcs 3aaada Mo
OTIpEeACNICHUI0 HEOOXOAMMON CHUJTBI 3a)KMMa, a YK€ 10 Hel pacCUUTHIBAIOT-
Csl mapaMeTpbl IPUBOAA.

B npucnoco0sieHusX ¢ MarHUTHBIM MPUBOJIOM pEIIAETC 0OpaTHas
3aJlaya — [0 U3BECTHOM CHJIE 3aKpeIIeHNs (IPUTSHKEHUS) ONPEIEISIIOTCA
JOMYCTUMBIE PEKUMBI pE3aHUSL.

Cuna MarHMTHOTO MPUTSKEHUS, pa3BUBacMasi MarHUTHBIM IPUCIIO-
coOneHueM, onpenensercs rno popmyJe:

Q,=P,-S-k;-k, -k, [H].
Ha BenuuuHy yaenbHOM CHibl npuTsDkeHus P, Oosbuioe BivsHUE

OKa3bIBAET BO3AYIIHBIN 3a30p O MEXAYy padouel MOBEPXHOCTHIO MPHUCIIO-

COOJIEHHsI U 3arOTOBKOW. 3aBUCMMOCTH MeXay cuioi P, u 3azopom o

OOBIYHO TIPEJCTABIIAECT COOOM TUTIepOOoITy BUAA
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po 2,

b+o
rae a u b — xoadduimenTs runepOo0IIbl, KOTOPHIE OMPEACIAIOTCS dKCIIC-
PUMEHTAJIBHO.

Ha puc. 8.11 mpuBeneHa 3aBUCUMOCTD Y/ICTBLHON CHJIBI MAarHUTHOTO
OPUTSKEHUS. OT 3a30pa o . DTa 3aBUCUMOCTb OIPEACNISIOTCSA IKCIIEPUMEH-
tanbHO. IlpuBenéHHass KpuBas TONydeHa clenyromuMm ooOpa3zom. Ilox
xEcTkyto maactuHy ¢ Ra< 0,63 moaknaapiBaroT (GOJIBIY pa3IudyHON TOJI-
uHbl (mpuMepHo oT 0,02 no 0,4 MM) U OTpBIBAIOT 3aroToBKy. [Ipu sTom

ukcupyercs Q,,, , H€peCcUUTHIBAETCS HA P ), 1 HAHOCATCS TOUKH.

Plk

P *ya

—
=

On o

Puc. 8.11. 3aBHCUMOCTB CHJIBI YISTTEHOTO
MarHUTHOTO MPUTSHKEHUS OT IPUBEICHHOTO
3a30pa MEXKy 3arOTOBKOM M TTOBEPXHOCTHIO

PUCTIOCOOJICHUS

Kak Bunno u3 rpaduka, ¢ ymenbuienuem 6 ysenuuusaercs P, . ITo-

ATOMY CHJIOBOM XapaKTEPUCTUKONW MArHUTHBIX MPUCIOCOOJCHUN OJDKHA

ObITh HE BEJIMYMHA CHIbI NpUTsHKeHus, a Qynkuus P, =f(5). Ho naxe
MMes Takylo (QyHKIHMIO, HEJNETKO ONpEeNenuTh P, Tak Kak Juisi Kax1oi

MapTUH 3arOTOBOK HEOOXOIMMO 3HATH O .

3a30p Ui peabHbIX 3arOTOBOK HEpaBHOMEpEH (puc. 8.12), Tak kak
3aroTOBKa B OOIIEM CITydae KacaeTCs MPUCTIOCOOICHHS TOJIBKO B TPEX TOU-
kax. B nmocnennee Bpems pazpabarbiBaeTcsi METOAMKA, KOTOpasi JaéT BO3-
MO>XHOCTh 3aMEHUTh HEPAaBHOMEPHBIN 3a30p PAaBHOMEPHBIM MPUBEAEHHBIM
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3a30poMm. lIpuBenEHHBIN 3a30p PABEH HEKOTOPOMY PAaBHOMEPHOMY 3a30py,

KOTOPBIA MO CBOEM MPOBOJAUMOCTH PaBEH PEaIbHOMY. 3Has 3a30p, AOCTa-

*
M

A
IPUCIIOCOOJICHHUE N 5

TOYHO JIETKO ompenenuth 1mo rpadpuxy P>, (puc. 8.11) mis KOHKpETHOM

IapTHUH.

Puc. 8.12. 3azop mexay nprcnocobieHueM
Y 3arOTOBKOM

B mpuBenenHoi Beilie (opmylsie MCIOJIB30BAaHbI TakXe 0003Haye-

Hus: Kk, — ko3 ULIMEHT, yUUTHIBAIOLIUN BIUSHUE TOJIUIMHBI 3aTOTOBKU

Ha CWITy MIPUTSDKCHUS; @, — TOJIIWHA MoJtocHuKa (puc. 8.13).

LN i
n/
<
D LAIN ’S
an

Puc. 8.13. Cxema BIUIHUSA
TOJIIIIHBI 3aTOTOBKU Ha CHITY
IPUTSHKCHUS

Ecou h> d,,, TO TOJIIWHA 3aIrOTOBKH HA CUITY NMPUTAKCHUSA BIUAHUA

HE€ OKAa3bIBACT (TaK KaK COIIPOTHBJICHUC IIOTOKY D 6YJICT B 3aroTOBKE

MEHBIIIE YeM B MOJIOCHUKE).
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Eciu h<a,, 10 khzl,zg.w, kh:%-
0,78-a,

an
Kymex =1 (ecmit mo popmyne k,, >1, To Hamo npuaUMaTh K, =1).

K, — K0>hhHUUMERT, yIUTHIBAIOIIMK BIMAHUE MATHUTHBIX CBOHCTB

MaTepuaia 3aroTOBKH Ha cuily npuTsbkeHus (m3mensierca ot 1y CT3 go
0,4 y cepbix uyrysos) [12,13].
Ky, — K03 puuuent, yuuTeiBaromui popMy KOHTaKTa 3arOTOBKH C

HOBEPXHOCTbHIO mpucrnocodaenus [12,13].
[Tocne pacuera Q, ONMPENENAIOTCS TOMYCTHMBIC PEKHMBI PE3aHMSI.

JlonmyCTUMBIE CHIIBI OTIPENIENAIOTCA U3 YCIOBUS PABHOBECHS 3arOTOB-
KU. DTU YCJIOBUS MOTYT ObITh pa3HbIMH. Pa3nuyHbie cXembl (Ui TUIUTHI,
JUIS TIATPOHA ¢ yIopaMu 1 0e3) mpuBeaeHs! B [12,13].

Huxe npuBeneHbl cXeMbl pacyeTa JJisl TIIUTHI.

Ecnu cuiibl pacnonoXeHbl CHMMETPUYHO BJIOJIb OCH 3arOTOBKH, a 3a-
rOTOBKa HE BhICOKas (puc. 8.14), To AOMyCTUMBIE CHJIBI OMPEACISIOTCS U3

ycioBus orcyrerBus caura: P <F, F=Q, - f.

Px
F

Qw

Puc. 8.14. Ycnosue, ecan

CHJIBI PACTIONIOKECHBI CUM-

METPHUYHO BJ0JIb OCH 3aro-

TOBKH M 3arOTOBKA HE BBI-
cokas

Ecnu cunbl pacnonoxeHbl CUHMMETPUYHO BJOJIb OCH 3arOTOBKH, HO
3aroToBKa BbICOKas (pwuc. 8.15), To MOMyCTUMBIE CHUITBI OMPEACISIOTCS U3

ycaoBust HeonpokuaeiBanusd: P, -H <Q -L, opu 5ToM cumraror, 4to Q,

— HU3BCCTHA U OTCIOJA OIIPCACIIACTCA IIJICUO L.
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I—

QuY
Puc. 8.15. YcnoBue, ecinu CHITBI pac-

IMOJIOKCHBI CUMMCTPHUYHO BIOJIb OCHU
3arOTOBKH, 3aI'OTOBKa BBICOKAs

Eciu cuibl HECUMMETPHYHBI, TO pacyeT MPOM3BOAMUTCSA M3 YCIOBHUS
HETPOBOPAYMBAHHUS 3arOTOBKH, YTO SBJISICTCS HAWOOJIEE CIIOKHBIM pacye-
ToMm (puc. 8.16).

IMOBCPXHOCTD IJINUTBI

Px

Y
S Y

Puc. 8.16. YcnoBue, eciau Bce CHIIBI
PAacCIIOI0KEeHBI HECUMMETPHUYHO

Ecnyu KOHTaKT 3aroTOBKU C IMJIOCKOCTBIO IIJIUTHI UMEET OMpeeiEH-
Hy10 GopMy, TO OHa OyJIeT MOBOPAYMBATHCS BOKPYT TMOJIFOCA TPEHUS P,

YACPKHUBAACH B PaBHOBCCUU TOJIBKO MOMCHTOM TPCHUA:
M,,>M,,

rac Mmp n Mpx — COOTBCTCTBCHHO MOMCHTBI CHUJI TPCHUA U BHCIIHEH CH-

JIbI OTHOCUTENBHO T0JIt0ca TpeHus [8].
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8.2. JIEKTPOCTATUYECKHUE INPUCIIOCOBJIEHUSA

DJIEKTPOCTATUYECKUE MPUCTIOCOOCHUS SIBJISIIOTCS  CPABHUTEIBHO
HOBBIMHU TPHUCIOCOOJIEHUSIMU, O KOTOPBIX B JIUTEpaType HUMEETCS Majo
cBeneHnil. B anekTpocraTnueckux npucnocodnenusx (puc. 8.17) sneprus
AIEKTPUUECKOTO NOJIA MpeoOpazyercs B SHEPTHI0 MEXAHUYECKYIO, TO €CTh
B MEXAHUYECKYIO CUJTy PUTSIKEHUsI. JTa CHJIa COINIacHO 3akony Kynona:

rae O, U 0, — IEKTPUYECKHE 3apsambl; & U &, — COOTBETCTBEHHO JU-

JIEKTPUYECKUE TPOHUIIAEMOCTH; 0 — PACCTOSHUE MEXAY 3apsaamHu.

[TonoOHas cuiia NMPUTSKEHUS CYIIECTBYET U MEXAY IBYMsl OOKiIa-
KaMHU KoHJeHcaTtopa. Ho tam 3ta cuna oyeHb Masia. B oTiimuue o1 KOHJIEH-
caTopa, B KOHCTPYKIHMH 3JIEKTPOCTATUYECKUX MPUOOPOB CUJIbI MPUTSKE-
HUS YBEJIIMYEHBI B JIECATKU pa3 3a CYET BBEACHUS IOIYIPOBOIHUKOBOIO
3JIEMEHTA. DJIEKTPUUECKUE 3aps/Ibl HA TOBEPXHOCTU OOpAaIIEHbI K 3ar0TOB-
KE.

[IpuHuun AeHCTBUS 3IEKTPOCTATUYECKOro MpuOopa IMOKa3aH Ha
npumepe (puc. 8.17).

4 3droToBKa
‘\lr U_\
ﬁ L o B L s l

QRKLKKS
QRIS

Puc. 8.17. DnexrpocTaTnueckoe
MPUCTIOCOOJICHHE

BuyTtpu kopryca 1 pacnoyioxkeH MOJYNPOBOJAHUKOBBINA 3J1€MEHT 2.
OTOT ANEMEHT M30JIUPOBAH OT KOpITyca 3MOKCUAHOM cmounou 3. [Tomympo-
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BOJIHMK OTAEJEH OT 3arOTOBKHU JAUAJIEKTPUYECKOMN miacTuHou 4. Hanpsoke-
HUE MOJIBOJIUTCS:

- K IOJIYTIPOBOJTHUKY — C IMMOMOIIBIO METHOM IJIACTUHBI (IIUHBI) J;

- K 3arOTOBKE — 4Yepe3 KOpIyc U ymop 6.

Ha nonynpoBojHUKE KOHIEHTPUPYIOTCS U OPUCHTUPYIOTCS  3apsijibl
OJIHOTO 3HAKa, & Ha 3aTOTOBKE — MPOTUBOMOJIOKHOIO.

Co3naHHble KOHCTPYKIIMHM JJIEKTPOCTATUYECKUX MPUCIOCOOICHUM
Pa3BHBAIOT VIACIBHYIO CHITy NPUTSDKEHHS mopsimka (40—45) H/M®, to ecthb
0,4-0,45 Mmna (4-4,5) KFC/CMZ, npu Tommuae 0 = 2-3 MM, U =3000 B, cu-
e toka | =10 A u momuocTr 30 BT. JIy1s MOBBINIEHUS yACITBHOW CHIIBI
NPUTSHKEHUS (32 CUET YBEIMYEHUS IUIOMIAAM KOHTAKTa) MHOT/IA MCIOJIb-
3YIOT JKUJIKUN TuanekTpuk. Kpome Toro, vckitoyaeTcs mpoOoi IHudJeK-
TPUYECKOUN IUIEHKU 4 32 CYET MEPEHANPSHKEHHUS] TOKAa Ha MHKPOBBICTYIIAX
3aroToBKU. B nenom »tu npucnocoOneHust 0e3omacHsl s padouero. Ho
HEO0OXOAMMO COOJIIOIATh OMpPEACIEHHbIE MEPhl — BCE BpPEMSs CIIEIUTDH 3a
TURJIEKTPUYECKON TEHKOM 4. Y pabodero moj HOramMu JOJDKEH OBITh pe-
3UHOBBIN KOBpUK. OOpaboTKa BEAETCSA ¢ OXJIKAEHHBIM TpaHCchopMaTop-
HBIM MacCJIOM.

JIoCTOMHCTBA IEKTPOCTATUIECKUX TTPUCTIOCOOTICHUIA:

- BO3MOXHOCTb 3aKpEIUICHUs 3arOTOBOK M3 HEMAarHUTHOTO MaTepua-
na;

- BO3MOXKHOCTb 3aKpEIUICHHS OUYE€Hb TOHKHUX 3arOoTOBOK (JJa)ke Mar-
HUTHBIX), KOTOPBIE HENb3s 3aKPENUTh HA MAarHUTHBIX MPHUCTOCOOICHUSIX

H3-3a UX Majaou TOJIIIMHBI, TaAK KaK Qw OYCHb MaJida, YTO MMPUBOAUT K HC3a-

BUCUMOCTHU YJIEJIbHOW CHUJIBI MPUTSIKEHHUSI OT TOJIIUHBI 3arOTOBKHU (KaK y
MAarHUTHBIX MPUCTIOCOOICHUN );

- BO3MOYXHOCTb 3aKPEIJICHUs] HETOKOMIPOBOISIINX 3arOTOBOK — JIJIsI
ATOTO 0a30BbIE U OOKOBBIC MOBEPXHOCTH MOKPHIBAIOTCS TOKOMPOBOISIICH
MIEHKOM (Ty1acTMacca, KepaMuKa, CTEKJIO U T. 1.). B kauecTBe TOKOIpOBO-
JSIIEN IIEHKW UCTOJIb3YIOT MOJMMEPHBIE JIAKU XOJIOJHOM CYIIIKH.

Henocrarkamu 3THX NpUCTIOCOOIEHUM SIBIISIOTCS:
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- HEOOXOJMMOCTh MEPUOJUYECKOTO BOCCTAHOBJIECHUS JUAJICKTPUYE-
CKOM TUIEHKU — MPOIIECC OUEHb JUIUTEIbHBIN (00€3KUprBaHUE, HAHECEHUE
MIePBOTO CJIOS, CyIIKa, 0Koo 30 MUHYT, BTOPOTO, CYIIIKa, TPETHETO U T. 1I.).
OkoHuarenbHasi NOJUMEPU3ALMS UIEHKH JUIUTCA npuMepHO 12—14 4dacos
IpyU KOMHATHOM TeMIeparype, 3aTeM MPOUCXOAUT HUIM(OBaHUE ITOM
TIJICHKU;

- €CIIM Ha DJIEKTPOCTATUYECKOE MPHUCIOCOOJIEHUE MOMaJeT Biara
(’KMJIKOCTh — TOKOITPOBOJIAIIAS), TPOU30UAET TPOOOI U BBIXOJ U3 CTPOS,
MOATOMY B KadueCTBe cMa3ouHo-oxdaxaaromen xuakoctu (COX) ucnosnb-
3y10T TpaHchopMaTopHoe Maciio (i mpocto Macisiieie COX).

8.3. BAKYYMHBIE ITPUCITIOCOBJIEHUSA

BakyyMHble iprcniocoOeHUs] IPUMEHSIOTCS JIs1 3aKPEIUICHUS 3aro-
TOBOK:

1) He oOnamarOIIMX MArHUTHBIMH U JJIEKTPONPOBOJHBIMU CBOM-
CTBaMU;

2) HEIOCTATOYHO KECTKUX (M3BECTHBI CIydad 3aKperyieHus u oopa-
OOTKH 3ar0TOBOK U3 (DO TOJIIMHON 25 MKM);

[IpuMeHstoTCA JUIsl Oonepauuii OTAECNKM W YUCTOBOM 00pabOTKU
(mmudoBanue, ¢pesepoBaHrUe, TOYEHWE) W TPAHCIOPTHHIX OMEpAIUil ¢
MOMOLUIBI0 MAaHUIYJSATOPOB U poOOTOB. Cxema BaKyyMHOIO IpucrocoOJe-
HUs NIpejcTaBieHa Ha puc. 8.18.

TERTIIE
V@M%

K BAKYYMHOMY HacocCy

Puc. 8.18. Cxema BakyyMHOTO
npucrnocoOienus: 1 — 3aroToBka;
2 — YIUIOTHEHUS;, 3 — KOPIIyC
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Ha stux npucnocoOneHusix oO0padaThIBalOTCS TOHKOCTEHHBIE 3aro-
TOBKH, TTIO3TOMY CHJIA YIIJIOTHEHUS JTOJDKHA OBITh MEHBIIIE CHUJTBI TIPIKUMA,
MHaue 3aroToBKa OyAeT AehOpMUPOBATHCSI.

JInst coOMI0IeHUsT ATOTO YCIOBUSI HEOOXOAMMO COOJIIOATh CIICIYIO-
mue cootHoleHus (puc. 8.19):

/leThiOO %~5-10 %;

Q,=P,-S-K-1 [H],
rae P, — armocdepHoe naBienue; S — IUIOWA/b OrpaHMICHHAS YIUIOT-

auteneM; K =0,89-0,9 (tak kak moiHoe pa3psukeHHE CO3[aTh HEJIb3d, 1a
u He crouT); f — ympyroe Bo3aelicTBre cieOpMUPOBAHHOTO YIJIOTHU-

TCJIA.

=
<] )
Y 17
1 S

4 /1

Puc. 8.19. K onpenenenuto cooTHoIIIE-
HUS CUJI YIJIOTHEHUS U TIPHKUMA

Ceuenue yraOTHEHUN MOKET OBITh PA3IMYHBIM.

B kauecTBe ymIOTHEHUI NMPUMEHSIOT CIEIYIOIINE BUbl BAKYyMHBIX
pE3UH:

- /889 — Oenas, HauboJiee PIaCTUYHAS, UCTIONB3YETCS JUIsl 3aKper-
JICHUSI CTEKJIa, XPYIKUX 3aTOTOBOK;

- 1015 u 9024 — yépmnasi.

BakyymHas pe3auHa UMeeT ClIeAyIolie CBONCTRA!

1) nHepTHA K MaclaM;

2) HE UMEET TOP, TOATOMY XOPOIIIO IEPKUT BaAKyyM.

Ecnu 3aroroBka uMeeT OTBEpCTHUS, UCHOIB3YIOT AU(HY3nOHHBIE Ba-
KyyMHBbI€ niprcrioco0enus (puc. 8.20).
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Puc. 8.20. Cxema nuddy3noHHOTO
BaKyyMHOTO TTPUCTIOCOOICHMS:

1 — 3arotoBka; 2 — KepaMuue-
CKas IUTUTKA, C HAITPaBJICHHBIMH
MUKpOKaHAJIAMH Pa3MEPOM
D~ 1 MKM

BwmecTo kepamMuueckoil TUIMTKK 2 MCTHONB3YETCS IUIMTA C OTBEPCTH-
€M, TIPY 3TOM Ha OTKPBIThIE MECTa KJIaayT Oymary, KOTopasi 3aKpbhIBaeT Mo-
pHI.

Jlnst ObICTpOM OTKAYKM BO3JyXa IiIyOWHA MOJIOCTU IO 3arOTOBKOM
JOJKHA OBITh T1yOuHOM = 0,5 MM.

Bakyymabie mpucnocoOneHuss JAOpPOKe MHEBMAaTHYECKUX, TaK Kak
JaBJICHUE CO3/IaTh MPOIIE, YeM B BAKYYMHBIX MPUCTIOCOOJICHHUSIX.

OnHUM U3 HEJOCTATKOB ATUX MPHUCIOCOOJICHUN SIBISETCS BBICOKAs
CTOMMOCTbD 3a CHET HCIOJIb30BaHUsI BAKYyYMHOI'O Hacoca.

CTOMMOCTh BAaKyyMHOI'O HAcoca MPEBBIMIAET CTOMMOCTh CaMOTrO
MPUCTIOCOOJICHUSI B HECKOJIBKO JECATKOB pa3, K TOMY K€ CHJIa MPUTSHKEHUS
BCE K€ perjiaMeHTUPOBaHa.

OnpITHl MOKa3aJId, YTO aKTUBHAS ILIONIAJb OTBEPCTHI OOJbIIE HUX
cymmapHo# momiaau Ha 50-80 %.

Takue MIMTBI UHOTJA MCIOIB3YIOT B KadyeCTBE IPHUCIOCOOICHUN
CIIyTHHKOB, yCTaHOBJICHHBIX Ha BAKyyMHBIX MPHUCIIOCOOJICHUSX IS 3a-
KpPETUICHUSI TOHKUX 3aroToBoK (=~ 0,025 Mm).

JInst moBbIIEHUS OBICTPOACHCTBHS BaKyyMHBIX MPUCIOCOOJIEHUN,
MOJIOCTH, OTPAHUYCHHBIC YIUIOTHEHUSIMH, CTPEMSATCS BBIOJHUTh C MUHU-
MaJbHBIM 00hEMOM — ri1yOuna mosocter = 0,3-0,5 mm. ['eomerpudeckas

dbopma moJIOCTH, U3 KOTOPOM OTKAYMBAETCS BO3yX, MOXKET OBITH OO0

(puc. 8.21).
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3aroToBKa

%

O CAT I 1100

Puc. 8.21. Paznuunble BUbI POPMBI MOJOCTEMH,
13 KOTOPBIX OTKAYMBAIOT BO3/IYX

[IpuMeHeHne BaKyyMHOT'O TIPHCIIOCOOJICHUS B KOHCTPYKIIMA TOKap-
HOT'0O BAaKyyMHOI'O MaTpOHa MOKa3aHo Ha puc. 8.22.

=,

4
T L

b1 |

\

AVZ4

1 i/b\4 3arOTOBKA

Puc. 8.22. TokapHblii BaKyyMHBIN
natpoH: 1 — xopmyc (Ha 1mnuH-
JieNb); 2 — LUEHTPUPYIOLas BTY-
Ka; 3 — YIUIOTHEHUS; 4 — yIopbl
(BBICTYIIBI)

Bakyym co3naércs nub0 MOpIIHEBBIMH OJHO- U JABYXCTYNEHYATHIMU
BaKyyMHBIMU Hacocamu, JUO0 3KEeKTOpHbIMU Hacocamu (puc. 8.23). Ilo-
CIIEIHHE€ HAaMHOIO IMpOIlE, TaK Kak pabOTalT OT CKATOro BO3AyXa, HO
uMeroT HenocTaTok — Hu3kui KII/I. [loaToMy MX MpUMEHSIOT, €CIIA €CTh
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OIIaCHOCTH IIOIIadaHUusA OOJBIIOr0 KOJWYESCTBA ITBUIM U BJIard B BaKYYMHYIO

CUCTEMY.
\\¥
K IPUCIIOCOOIEHHID —— = BaK):)HV[//r':_f—‘—
j—%—
P
Puc. 8.23. Cxema 35keKTOpHOTO Hacoca
4
npUCIOCo0IeHNE
3ICKTPOJBUTATEIb

|‘I I—| KpaH

L s = 1

Puc. 8.24. Cxema mopIirHEeBOro BakyyMHOT'O Hacoca

[Ipu Kcnob30BaHUM MOPUIHEBBIX BAKYYMHBIX HACOCOB HEOOXOIUMO
yCTaHABJIMBATh JIOMOJHUTENbHBIE dJIeMEHThl (puc. 8.24). @uibtp 1,
HaAIMpUMep, Ha ONepaluy CyXoro NuiM(oBaHus WU BIAroOTAEUTENb | (OH
BBITIOJIHSIET W (yHKUUHU (UIBTpPA) HA OMNEpallid MOKPOTO HUTH(OBAHUA.
Jlnst yBenudeHus: ObICTPOAEHCTBUSI C HACOCOM U MPHUCTIOCOOJIEHUEM MOXKET
ycTaHaBiIuBaThcs enié u Oak-pecuBep 2. Ha puc. 8.24 o6o3HaueHo: 3 —
BaKyyMHBI Hacoc; 4 — CTpEJIOYHBbIA BaKyyMMETp Il KOHTPOJS pa3psi-
KEHUS.

9. MPUCITIOCOBJIEHUS JJIA CTAHKOB C UIly

['mOxue aBTOMaTU3UPOBAHHBIE CUCTEMBI CO3AI0TCSA Ha 0a3e CTAaHKOB
c UIIY u pobGotos, ympasisiembix oT OBM Ha 0a3e oueHb JOpOroro mo
CTOMMOCTH 00opyaoBaHusa. DPHEKTUBHO MCIOJIB30BATh 3TO 00OPYI0Ba-
HUE MOYKHO TOJIBKO ITyT€M YMEHBIIICHHS BPEMEHH €ro MpOCTOEB, CBS3aH-
HOTO C TepEeHAIaIKOM J1s1 00pabOTKH HOBOM MapTHUHU 3arO0TOBOK.

[lepenananka caMoro cTaHka 3aHUMAaeT Majo BPEMEHH, TaK KaK CBO-
JUTCS JIUIIB K 3aMeHe nporpamMmmMbl DBM.
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Haunbonee 3HaunTEIBHBIE 3aTPAThl BPEMEHU CBS3aHbI C TPAHCIIOPTH-
pOBaHMEM, YCTAaHOBKOW (0a3MpoOBaHHME W 3aKpEIUICHUE) MPUCIOCOOJICHUS
Ha CTaHKEe, CHATHEM MPUCTIOCOOICHUS CO CTaHKa.

N3-3a ocobennocTerr 00padoTku Ha ctankax ¢ UIIY k ocHacTke mis
JAHHBIX CTAHKOB BBIJBUTAIOTCS TOBBIIICHHBIC TPEOOBAHUS, M3JIOKEHHBIC
HIKE.

Ha crankax ¢ UIIY nmporpammupyemsbie nepeMmeiieHus padbouux op-
raHOB CTaHKa 3a/Iaf0TCs OT Hadasia orcuera koopauHat. [loatomy mpucmo-
coOJIeHHs JTOJDKHBI 00€CTeYrBaTh MOJHYK) OPUEHTAIMIO0 3arOTOBOK OTHO-
CUTEJILHO OTCYETa KOOPJUHAT («HYJIEBON TOYKHUY), TO €CTh JIUIIATh €€ 6-TH
cTenieHet cBoOoAbl. HeoOxoanma Takke moJjiHas OpUEHTAlMs CaMOTo MpH-
CIOCOOJICHUSI OTHOCUTENILHO KOOPAMHAT CTAHKA.

2 /_ ,_\w | - UHCTpYyMEHT

H Vi L 2,3 - yCTaHOBBI

I1b

Puc. 9.1. Ycranoska I1b Ha croJie cTanka

177



JIJIsi TIOJTHOW OpHEHTallud TPHUCTIOCOOICHUS Ha CTOJIaX CTAHKOB, B
MPUCTIOCOOJICHUN TPEAYCMATPUBAIOT YCTAHOBOYHBIE JIEMEHTHI, COOTBET-
CTBYIOIIIHE ITOCAJ0YHBIM MecTaM cTaHKoB (puc. 9.1 — 9.3).

Brynka
I1b

— 1

£
S

Puc. 9.3. bazupoBanue Ha

Puc. 9.2. YcranoBka IJIACTUHKAX B
MPU3MATUYECKUX IITTOHOK «KOOpANHATHBIN YTOJI»

A
|

JIJist CTOJIOB, MMEIOIIMX TOJBKO MPOAOJBHBIE Ma3bl, MPUCIIOCOOICHUS
OPUEHTHUPYIOTCA B MOMEPEUYHBIX HAMNPABICHUSIX MOCPEIACTBOM LUIUHIPU-
YEeCKUX WJIH MPU3MATHYECKUX HIMOHOK (KaK U MPUCIOCOOIeHUs 17151 0ObIY-
HBIX CTAHKOB). Y CTaHOBKAa MHCTPYMEHTA OTHOCUTENIBHO MPUCHOCOOJICHUS
TIPOU3BOJIUTCS C IIOMOIIBIO YCTAaHOBOB U IynoB (puc. 9.1).

JIJist CTOJIOB CTAaHKOB, UMEIOIIUX LIEHTPATbHOE OTBEPCTHE U (WJIN)
NOMEepeyHbI a3, MPUCIOCOOIECHUSI YCTAaHABIMBAIOTCS Ha CTOJN C MOMO-
IIBIO: ) IIIOHKH U Tambla; 6) ABYX IIITOHOK Hox yriom 90°.

Ho npu yacToil cMeHe npucnoco0ieHus], YTO XapaKkTepHO JIJIsl CTaH-
koB ¢ YUITY, takoil cnocod opreHTaIMi MPUCTIOCOOICHUS TPUBOAUT K UH-
TEHCHBHOMY M3HOCY I1a30B CTOJOB cTaHKa. [[03TOMy 4acTo 3ieMeHThI AJIs
YCTaHOBKH MPUCTIOCOOTIEHUS 11e1eco00pa3HO yCTaHABIMBATh U 3aKPEIUIATh
HE Ha KOPITyce MPUCIOCOOIICHHUS], a Ha CTOJIE CTaHKa.

[Ipu npuMeHEeHUU KPYTJbIX MIMOHOK, MOCIEIHUE YCTAHABIUBAIOT B
T-o0pa3HoM ma3y crtona (puc. 9.4), a B IpUCIIOCOOJICHHH YCTaHABIMBAIOT
KJICHYI0 BTYJIKY C OoJbiIoN (ackoi (g oOecrieueHus [eHTPUPOBAHUS
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MPUCIIOCOOIEHUS HA CTOJIE). AHAJIOTUYHO — JJIsSI IPU3MATUUYECKUX IIIO-

7
-

Puc. 9.4. Ycranoska B T-mmazax

HOK.

[Ipusmarudeckue MIMOHKA WHOTAA YCTAHABIMBAIOT M 3aKPETUISIOT B
T-00pa3npIx mazax, kak Ha mpuMepe. B 3ToM ciayyae KOpIyc mpHCIocoo-
JeHUs 0a3upyeTcs Ha TUTACTHHKAX B «KOOPIWHATHBIN CTOJD».

JIisi yMEHBIIICHUS BPEMEHHM TEPEHANIAJKH CTaHKa B KOHCTPYKIIMH
MPUCTIOCOOJIEHUST HEOOXOAMMO MPETyCMaTPUBATh:

- BO3MOYKHOCTBH OBICTPOTO OTCOSTWHEHHUS W MPUCOSTUHEHUS THIPO-
CUCTEMBI (ITHEBMOCUCTEMBI) K ICTOYHHUKAM JaBJICHUS;

- IpUMEHEHWEe NJis 3aKUMa 3aroTOBKH OBICTPOJEHCTBYIOIIUX PYyd-
HBIX WU MEXaHU3UPOBAHHBIX MPHUBOJIOB, a B KAY€CTBE MCTOYHUKOB TTHUTA-
HUS — MEXaHOTHIPABIIMYECKUX HACOCOB MJIN ITHEBMOTHUAPOCHUCTEMEI;

- BO3MOKHOCTh YCTAHOBKH 3aroTOBKH IMapajuieIbHO ¢ 00pabOTKOM
JIPYTO¥ 3arOTOBKHU, TO €CTh MPEAyCMAaTPUBATh BO3MOXKHOCTH CMEHBI 3aro-
TOBKHM B pabodeil 30HE WM BHE CTaHKA (ABYXIIO3UIIMOHHBIC TTOBOPOTHBIC
CTOJIbI, YTOJBHUKH C JIBYMS WJIH YETHIPbMS PaOOYUMU MTOBEPXHOCTSIMH).

Tak kak Ha crankax ¢ UITY, oco6eHHO MHOTOOMEpaIMOHHBIX, 00pa-
0aTBHIBAIOT MHOTO MOBEPXHOCTEH B OJIHY YCTAaHOBKY, TO YCTaHOBOYHBIE U
3KMMHBIC DJIEMEHTHI HE JOJDKHBI TPEMSITCTBOBATH MOAXOAY PEXKYIIEro
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MHCTPYMEHTA K MAaKCHUMAaJIbHO BO3MOYKHOMY KOJIMYECTBY MOBEPXHOCTEH
3aroTOBKHM, M30€raTh «IEpexBaToB», TO €CTh nepe3akperuieHuid. C 3Toi
TOYKM 3pPEHUSI OYEHb yA00Ha cxema Oa3upOoBaHHUS Ha IJIOCKOCTh M JIBa
naJbla.

OnHa U3 OCHOBHBIX 0cOOeHHOCTEN cTaHKOB ¢ UIIY — BO3MOXKHOCTB
oOecrieueHns BbICOKOM TouHOCTH 00padoTku. Ha crankax ¢ UITY norpem-
HOCTb YCTAHOBKH SIBJISIETCSI OCHOBHOM MOTIPEIIHOCTHI0. OTCIO/Ia TOUHOCTD
MPUCTIOCOOJIEHUSI AOHKHA OBITh HAMHOTO BBIIIE TOYHOCTH MPHCIOCOOIIE-
HUSI K YHUBEPCAIbHBIM CTAHKAM.

Cranku ¢ UITY uMEIOT MOBBIIMICHHYIO XECTKOCTh (IJIs1 BBICOKOTIPO-
U3BOJIUTEIILHOM O0OpabOTKHM 3aroTOBOK Ha YEPHOBBIX IMEpEXojiax), a, clie-
JIOBATEIbHO, MOBBIIIICHHBIE TPEOOBAHUS K )KECTKOCTH MPUCTIOCOOTICHHUS.

Emie oqHO 0COOEHHOCTBIO SABIISIETCS TO, YTO B MPUCIIOCOOJIECHUAX K
crankaM ¢ UIIY [10JKHBI OTCYTCTBOBATH BJIEMEHTHI JJIsl HAIIPABJICHUS pe-
KYIIEro MHCTPYMEHTA (CBEPJ, 3€HKEPOB, Pa3BEPTOK — JIJISl CBEPIUIIbHBIX
CTaHKOB U OOPIITaHT — JJII PACTOYHBIX CTAHKOB).

Crnenyronieit ocooeHHocTbio cTaHkoB ¢ UIIY siBnsierca nepeHeceHue
LHEHTpa TSHKECTH YEJIOBEUECKOrO TPyJla OT CTaHKAa Ha MOJATOTOBKY MPOU3-
BozcTBa. [losTomy Ha crankax ¢ UIIY a¢hdexTBHO MpUMEHSTH MPOCTHIC
IPUCTIOCOOJICHUS, JKeIaTeTbHO CKOMITIOHOBAHHBIE M3 3apaHee W3TOTOBJICH-
HBIX JIeTaJIed U y3JIOB, WJIM MPUMEHSTh MPUCTIOCOOJIEHUS, MO3BOISIONINE
MPOU3BOIUTH UX OBICTPYIO MEPEHANIANIKy, TO €CTh IIeJIECO00Pa3HO MpUMe-
HATH [IEPEHATAXKNBAEMYI0 TEXHOJIOTHYECKYI OCHACTKY.

10. METOJbI KOHCTPYUPOBAHUS IMPUCIOCOBJEHUN

B nacrosiiiiee BpeMs CyIiecTByET TpU METOJa KOHCTPYUPOBAHUS JTIO-
OBIX MPUCTIOCOOICHUIA:

- KOHCTPYUPOBAHUE 10 aHAJIOTY;

- KOHCTPYUPOBAHUE U3 CTAHJAPTHBIX 3JIEMEHTOB U Y3JIOB;

- KOHCTPYUPOBAHUS 110 METO/1y CUHTE3a KOHCTPYKIIUH.

[Ipy KOHCTpyupOBaHUM IO TIEPBOMY METOAY B apXvBaxX HaXOJST
4epTek pa3pabOTaHHOTO paHee MPUCIOCOOJIEHUs JIJIsi aHAJOTUYHOM JeTa-
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M. DTOT uepTex nopadarsiBaercs. [Ipuyem yacTo BHOCST JUIIb HE3HAYU-
TEJIbHbIE U3MEHEHUS], KaCalOIIMECs] YCTAHOBOYHBIX 3JIEMEHTOB. J{OCTOMH-
CTBOM JAHHOTO METOJa SBJISIETCS JOCTATOYHO BBICOKAs MPOU3BOAMTEIb-
HOCTb KOHCTpYyUpOBaHMs. HeqocTatku — HEBO3MOKHOCTh HAIPABIEHHOIO
COBEPILIEHCTBOBAHUSI KOHCTPYKUMU MPUCIOCOOJIEHUS M OLIMOKH CTapbIX
KOHCTPYKUUW (OHU NEPEHOCATCS Ha HOBBIE).

Co3tanne KOHCTPYKIMI U3 MOJHOCTBIO CTaHAAPTU3UPOBAHHBIX AJIE-
MEHTOB U y3JI0B BO3MOKHO B HACTOSIIEE BpeMs TOJIBKO JJIs MpUcnocoOIe-
gui cucteMbl Y CII n yvactnuno g CPIL.

A

A
_
5

]

b

3/ AND)

+0

—_—

A

=|TO,1|b

Puc. 10.1. Tlpumep st
KoHCTpyupoBanus [1b

[Ipy KOHCTPYMpPOBAHUHU MPHUCIOCOOJICHHI IO METOAY CHHTE3a KOH-
CTPYKIHH UCXOTHBIMH JAHHBIMH JUTSI IPOCKTUPOBAHHMS SIBJISTFOTCS:

- onepanuoHHbIH 3cku3 (puc. 10.1);

- oTIepaIlOHHAs KapTa,

- MapuIpyT o0paboTKH (HaI0 3HATH COCTOSIHUE MMOBEPXHOCTEH — 0a3
K OTepariy, 11 KOTOPOH MPOCKTUPYETCS IPUCITOCOOJICHUE).
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Heo0xoaumMbl 000CHOBaHME U BBIOOP YCTAHOBOYHBIX 3JIEMEHTOB, HA
OCHOBaHMM YEr0 MATEpUATIM3YETCS cxeMa 0a3upoBaHUs, a TAKXKE 3HAHUE
TOYHOCTU U IIEPOXOBATOCTH Oa30BBIX MOBEPXHOCTEW M HArpy3Ku, IcH-
CTBYIOIIEH HA 3arOTOBKY.

OpHUM U3 TJIAaBHBIX TAMOB MPU KOHCTPYUPOBAHUU TIPUCTIOCOOTICHUI
SIBIISIETCSL BBIOOP U BBITMOJHEHHUE OIPEACIICHHBIX TPEOOBAHUI K YCTAaHOBOY-
HBIM 1 32KUMHBIM 3JIEMEHTaM.

Bb160p yCTaHOBOUHBIX AJIEMEHTOB 3aKJIFOUAETCS B ONPENEICHUH TH-
1a, pa3MepoOB YCTAaHOBOYHBIX DJJEMEHTOB, MX KOJMWYECTBA M B3aUMHOTO
PacoJIOKEHUS.

[Ipu BBIOOpPE YCTAaHOBOYHBIX DJIEMEHTOB HEOOXOIUMO PYKOBOJICTBO-
BaThCS CIEIYIOUIMMU COOOpaXKEHUSIMU:

- YHCJI0 YCTAaHOBOYHBIX 3JIEMEHTOB JOHKHO OBITh MHUHHMAJIbHBIM,
MHa4ye BO3MOXHA HEONPEAEICHHOCTh Oa3UpOBaHUs;

- paccTosiHUE MEXJy YCTAHOBOYHBIMU 3JIEMEHTAMHU JIOJDKHO OBIThH
MaKCUMAaJIbHBIM, a pa3Mepbl X paboyuX MOBEPXHOCTEN — MHUHHMAaJIbHBI-
MU JIJIs1 TOBBILIIEHUS] YCTOMYMBOCTH 3arOTOBKH;

- YCTAaHOBOYHBIE 3JIEMEHTHI HE JTOJDKHBI YXYIIIaTh Ka4€CTBO OKOHYA-
TeJIbHO 00pabOTaHHBIX MTOBEPXHOCTEM;

- pabouue MOBEPXHOCTH YCTAaHOBOYHBIX 3JIEMEHTOB JOJDKHBI OBITH
U3HOCOCTOMKUMHU (TepMooOpadboTka — 20, 20X — 1eMeHTanus + 3aKaika;
V7,¥10 — tepmoobpadoTka). Matepuansi — BK3 u BKS;

- KOHCTPYKLHS YCTAaHOBOYHBIX 3JE€MEHTOB JOJDKHA OOECreurBaTh
OBICTPYIO WX 3aMEHY MPHU U3HOCE UM TTOBPEKICHUH,

- JIOJDKHBI OBITh 00€CIIEYEeHBI YCIOBHSI OBICTPOTO yNAJICHUS CTPYKKH
C pabo4MX MOBEPXHOCTEH.

Jljis IpUBECHHOTO BBILIE MPUMEpPa B KaueCTBE YCTAHOBOYHBIX 3Jie-
MEHTOB HCIONB3YIOTCS TUIOCKOCTh B BUJE KOJIbIA, KOHHUYECKUN Majel U
Cpe3aHHbII naeil.

3aroToBKa BBHIYCPUYMBACTCS B TOHKUX JIMHUSX, TAKXKE JTOJDKEH OBITH
yKa3aH UHCTPYMEHT.
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11. KIACCUDPUKALIUA CTAHOYHBIX
MPUCIIOCOBJEHUN

Knaccudukannio npucnocoOneHnil NpoBOAsT M0 HECKOJIbKUM MpU-
3HaKaMm:

- TI0 TUIy CTAHKOB (TOKapHbIC, (hpe3epHBIC, CBEPIWIBHBIC U T. ]1.);

- TI0 CTEMEHU aBTOMAaTU3alMK (py4yHbIE, MEXaHU3UPOBAHHbBIC, MOY-
aBTOMATHYECKHUE, AaBTOMATHUCCKHE);

- TI0 CTETEHH creruanu3anuy (yHUBepcaibHbIe, CIIeIMATU3UPOBaH-
HbIC, CIICIUAJIbHBIC).

Hwxe npuBoautcst 0onee nmoapoOHas kiaccuukanus mo mocieaHe-
My MpHU3HAKY.

YHuBepcalbHbIE TPHUCTIOCOOICHUS HCIOJB3YIOT B EIUHUYHOM M
MEJIKOCEPUITHOM MPOU3BOACTBAX JIJIS:

1) 3akperuieHHsl 3arOTOBOK HIMPOKONW HOMEHKJIATYPhl U PA3IUYHOMN
KOH(Urypamuu;

2) pacIIMpeHHs] TEXHOJOTHUYECKUX BO3MOXKHOCTEH CTAaHKOB WUIHA IS
oOCTy>KUBaHUS TIPUCTIOCOOTICHUH.

K yHuBepcanbHBIM YCTPONCTBaM OTHOCSITCS TTOBOPOTHBIE W JIEJH-
TeJbHBIC CTOJIBI, ICTUTEIBHBIC TOJIOBKH U T. . PaHee mpu pacCMOTpeHHH
CTAaHOYHBIX MPUCIIOCOOICHHI TI0 1IeJIEBOMY Ha3HAUYEHHIO HEKOTOPHIE YHH-
BepCaIbHBIE TPUCTIOCOOICHUS OB OTHECEHBI K MPUHAIIICKHOCTSIM K Me-
TaJUIOPEXKYIIIUM CTaHKaM.

K crenmanu3upoBaHHBIM OTHOCSITCS yHHBEpCAIbHBIC MAaTPOHBI (C
Hepa3bEMHBIMHU KyJIadYKaMH ), YHUBEpCaIbHbIC (Ppe3epHbIC THCKHU.

Criennanu3upoBaHHbIE MPUCIIOCOOICHHS UCIONB3YIOT B CEPUIHHOM
IIPOM3BOJICTBE JI 3aKPEIJICHUS 3arOTOBOK OJIHOTO Kjacca, HO pa3HbIX
pa3MepoB, TO €CTh ATO MOTYT OBITh IIPUCIIOCOOJICHUS 111 0OpaOOTKH 3aro-
TOBOK THIIa BaJIOB, BTYJIOK, PbIYaroB, KOPIMYCHBIX 3arOTOBOK W T. a. TH-
MUYHBIM TIPEICTABUTENIEM CHECIUATN3UPOBAHHBIX MPUCTIOCOOICHUN s
00pabOTKHU 3arOTOBOK THIIA BAJIOB SBJISIOTCS TUCKH, Y KOTOPBIX T'yOKH BBI-
MOJIHEHBI B BUJIE€ HECHEMHBIX MPU3M. B Takux THCKaxX MOXeET ObITh ycTa-
HOBJIEHA 3arOTOBKA TOJIBKO THIA BaJIOB, HO Pa3HbIX IUAMETPOB.
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CrnenuanpHple NMPUCIOCOOTIEHHUS HCIOJB3YIOT B MacCOBOM IIPOU3-
BOJICTBE HJisi YCTAHOBKM 3arOTOBOK OJHOTO HAWMMEHOBAHUS M BIIOJIHE
OIpeIeIEHHOTO pa3Mepa, TO €CTh MPH BBHITOJHEHUH OINPEeIEHHOM onepa-
UM (MU TEXHOJIOTHYECKOTo nepexona). Ilpu cMeHe 3aroToBoK crienuaib-
HBIE MPUCIIOCOOTICHHSI IPUXOIUTCS CIUCHIBATh, HE3aBUCUMO OT UX (HU3H-
4ecKoro u3Hoca. Pacmmpenue TeXHOJIOTHYeCKMX BO3MOXHOCTEN paccMoT-
PEHHBIX BBIIIE MPUCTIOCOOTICHUN (YHUBEPCATBHBIX, CIIEIUATH3UPOBAHHBIX
U CIIELUAJIbHBIX) U YMEHBIIEHUE UX KOJIMYECTBA MPOU3BOAUTCS MYyTEM CO-
3[IaHUSl PA3JIMYHBIX HAJIAJOK M JOPaOOTKH ITUX MPUCIOCOOJICHUN TaKuM
o0pa3oM, 4YTOObI HalaJKU MOXHO ObLIO Ha HUX 3aKPEIUISATh, TO €CTh IyTEM

CO37aHus IEPEHATAKUBAEMBIX MPUCIIOCOOICHUH.

11.1. IEPEHAJIA’KUBAEMBIE ITPUCITIOCOBJIEHUA

[lepenanaxxnuBaeMbie TPUCITIOCOOJICHUSI COCTOSAT U3 MOCTOSAHHOM (0a-
30BOM) YacTW W KOMIUIEKTAa CMEHHBIX HalaJoK. B MOCTOSIHHYIO 4YacTb
OOBIYHO BXOJSAT KOPIYC MPUCTIOCOOJICHHS C MPUBOJOM U 3JIEMEHTHI NS
O0asupoBanus HanmagoK. CMEHHBIE HATAJKH COCTOSIT M3 YCTAaHOBOYHBIX H
3QKUMHBIX 3JIEMEHTOB U TPOCKTHUPYIOTCS B COOTBETCTBUU C (OpMOM U
pasMepamMu KOHKPETHOW 3aroToBkH. CoOTHOIIEHHE (KOJWYECTBEHHOE U
KaueCTBEHHOE) MEXIy 0a30BOM YAaCThIO M CMEHHBIMH HAJIaJJKAMH MOKET
OBITH pa3nUYHBIM. Tak, HampuMep, B TPEXKYIAYKOBOM MaTPOHE JTOCTATOY-
HO 3aMEHUTH KYJIAUYKH, U MOKHO 00OECIEYUTh OCEBOE 3aKPEIICHHE TOHKO-
CTEHHBIX 3arOTOBOK, TaK KakK 3aKUM B JHaMETPaIbHOM HANpPaBJICHUU MO-
KET MOBPEJIUTh TOHKOCTEHHYIO 3arO0TOBKY.

Ha puc. 11.1 npuBenen npuMep nepeHasagkl YHUBEPCAIbHOTO MPU-
CIIOCOOJICHHSI 3a CYET HCIIOJb30BAaHUS CIEHATBHBIX KyJIa4yKOB. TOHKO-
CTEHHasl 3aroToBKa | IIEHTPUPYETCS CBOMM OTBEpCcTUEM Ha ompaBke. [Ipu
MEPEMENICHUH KyJlauKa 2 BBEPX pblyar 3, MOBOPAYMBAsCh HA CBOEU OCH U
YIOUPAsACh B KPBILIKY 4, 3aKPEIISET 3arOTOBKY B OCEBOM HAIPaBJICHUHU.

[Tocne ycTaHOBKU MPEXKHUX KYJIAYKOB 3TO MPUCTIOCOOJICHHE MOXKHO

«BCPHYTH» B ICPBOHAYAIIBHOC COCTOSHHC.
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Puc. 11.1. Tlpumep nepeHanaaku
yHuBepcaiibHoro [1b

Ho nauGonemuit 3¢dext nepeHanagka crernuagIu3upoBaHHBIX MPU-
croco0JieHui o0ecrneunBaeT B CEpUMHOM MPOU3BOJICTBE. 371€Ch, C OJHOM
CTOPOHBI, 3aTOTOBKH 00padaThIBAIOTCS MapTHUSAMH, a C APYTrold — MapTHH
4acTo MeHSATCA. OOHUM U3 IPUMEPOB CIEIUATIM3MPOBAHHBIX TEpeHasa-
YKUBAEMBbIX MPHUCTIOCOOJIICHUI MOTYT CIY>KHTh TUCKH CO CMEHHBIMH T'yOKa-
mu (puc. 11.2).

NOJBHIKHAS Ty0OKa
1 2 nepeaadya BUHT-TakKa

3

Puc. 11.2. MamHHbIE TUCKU:
1 — xopnyc, 2 — CMEHHbIE HaNAJKU, 3 — HANPaBIIAIOIINE
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3a cyeT CO3[aHMsl PA3JIUYHBIX CMEHHBIX HAJTaJOK MOXHO OCYIIe-

CTBUTDb 3aKPCIINICHUC CaMBbIX p33H006p83HBIX 3aroTOBOK, OTIMYAIOMINXCA

HE TOJIbKO pa3MepaMu, HO U ¢popmoii. Pazinmunbie BUABI CMEHHBIX HAJIAJIOK

npeacTaBieHsl puc. 11.3.

1)

3)

186

7

[ O

2)
A
Q0O O~
o0

T

7

CeTka pe3b00BbBIH OTBEPCTHH.
OxHy U Ty ¢ TTACTHHY MOKHO
HCII0Jb30BaTh MHOI'OKPATHO,
YCTaHABIUBAS Pa3IUIHbIC
YCTAHOBOYHBIC IMICMEHTHI

Puc. 11.3. PaznuuHble cMEHHBIE HATAIKA

I[Ipumep rpymnmmoBoil mepeHalaXMBAEMOW OINpPaBKH TPHUBEIICH
puc. 11.4.

R

=

Puc. 11.4. I'pynnoBas nnepeHanaxupaemMas
onpaBka: 1 — 3aroroBka; 2 — ObICTpOCHhEMHAS
maiida; 3 — cMeHHas Haja/aKa C pa3JIMuYHbIMU
nocaakamu quamerpa d; 4 — mon3yiika, me-

peMeiacMas BUHTaMU 5

Pom0. mamen

Ha



11.2. CUCTEMA YHUBEPCAJBbHO-CBOPHBIX
IMPUCHOCOBJEHUN

YHuBepcanbHO-COOPHBIE MPUCITOCOOJIEHUSI TaKKE OTHOCATCA K Tie-
peHanaxkuBaeMbiM. VICONB3YIOTCS B OMBITHOM, €IMHUYHOM, WHOT/A Ce-
PUITHOM TIPOM3BOJICTBAX ISl YCTAHOBKH IIMPOKONW HOMEHKJIATYpPHI 3ar0TO-
BOK C pa3jIM4HON (OopMOi U pazMepaMu (B 3TOM CMBICIIE OHH YHHBEPCAIb-
Hble). Ho misa kaxmoi omepaiuyu cOOMparOT CHelUabHBIE MPUCIIOCO0Ie-
HUS U3 3apaHee U3TOTOBJICHHBIX CTAHAAPTHBIX 3JeMeHTOB. [locne ncnonb-
30BaHUs MPUCIIOCOOJICHUSI €ro pa30upaloT U U3 Pa3o0paHHBIX 3JIEMEHTOB
coOuparoT HOBOe ImpucrnocodieHne u T.a. Cucrema yHUBEpPCAIbHO-
cOOpHBIX MPUCHIOCOOJIEHNI — HauboJiee pacpocTpaHEHHAs CUCTEMa CTa-
HOYHBIX MPUCIOCOOJICHUH MHOTOKPATHOIO MPUMEHEHUS. DJIEMEHThI 3TOU
CHCTEMBI M3rOTABIMBAIOTCS IIEHTPATM30BAHHO.

B mnonHBIA KOMIUIEKT YHUBEPCAIbHO-COOPHBIX MPHUCHOCOOICHUI
BXOJUT 10 20 ThICAY JleTanel U Oonpeae€HHOE KOJIUYECTBO HEPa30OPHBIX
y3510B. KOMIUIEKTBI BBINTyCKalOTCS TpEX cepuil (Tumopasmepon). Onpene-
nsiroruM - sisisiercst mmpuHa b (puc. 11.5) T-o0pasHbIx Ma3oB, KOTOpHIC
BBITIOJTHSIOTCS HA MHOTHUX JIETAJISIX KaKIOTO KOMILIEKTA.

Puc. 11.5. T-o6pa3Hsiii na3

[Iupuna Bapbpupyercs B npeaenax: b =8, 12 u 16 mm:
b = 8 MM — 1t IpUOOpPOCTPOCHUS;
b =16 MM — 15 TSHKEIOTO MAIIMHOCTPOCHHS;
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b =12 MM — a1 001IEr0 MAITMHOCTPOCHHSI.

DneMeHTHI 3Toi cepuu BoimoHs0TCs o [[OCT15436-15465-70.

Bce aneMeHThI OJIHOT0 KOMIUIEKTa pa30MBalOTCs Ha BOCEMb IPYIIIL.

B nepByto rpynmy Bxoast 0a3oBsie 35eMeHThl (puc. 11.6, 11.7).Onu

SBIISIFOTCS. OCHOBOM KOMIIOHOBKH Tpucrnoco0ieHus (= 1 % ot obimero ko-

JNYECTBA).

t=60:0,025 mis b=12mm

l

1 i
[ [

I

\ 12H7

Puc. 11.6. Ilpumep 6a30BOTO0 271€MEHTA

]

T

P

1N

A

\\

|

Puc. 11.7. Tlpumep
0a30BOro dJIeEMEHTA

ba3oBrie 371€MEHTBI M3TOTABJIMBAIOTCS C BBICOKOW TOYHOCTHIO. I[O-

IMYCKACMbIC OTKJIIOHCHUS OT MAPAJUICIAbHOCTU U NCPICHAUKYIIAPHOCTH II0-

BEPXHOCTEHW W Ma30B JIPYr OTHOCUTENbHO Apyra — He Oosee 0,01 mm Ha

200 mMm qymuHBL. bazoBbie 371€eMEHTHI MOTYT UMETh 3HAYUTEIHHBIE Pa3MeEPHI.
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Martepuan 0a30BbIX 371eMeHTOB — cTaib 12XH3A — no3Bosisger npousso-
JUTH 3aKaJIKy Ha BCIO TTyOuHy U moiy4aTh TBepaocth HRC 58...62.
Bropas rpymnma — 3To KOpmycHBIE U onopHbie 3aeMeHThl (= 10 %).
Ha3naueHne 5>THX 3JE€MEHTOB — COCTAaBIIATh B PA3JIUYHBIX COYETAHUAX
KOpIyca MpUCIIOCOOIEHHM, KOTOpble MOHTUPYIOTCS Ha 0a30BBIX 3JIEMEH-
tax. X u3roraBnuBaroT mo 7 KBaiureTy. JlomyCKU IapajuieIbHOCTU U
NEePHEHANKYISIPHOCTH BCEX IUIOCKOCTEH, OCed M ma3oB — He Oosee

0,01 mm na 100 mMm. Ilpumep OpsIMOYTOJIBHOW CTOWKH MPENICTABICH Ha
puc. 11.8.

Ra 0,32
5

I "

oic

Puc. 11.8. Ilpumep npsSsMOyTroabHON CTOUKH

Tperbs Tpynma — 3TO YCTaHOBOYHBIC 3JIEMEHTHI (IIAHKH, IITTOHKH,
HaibIbl, ITHIPH U T 1.). [IpuMep yCTaHOBOYHOM IUTAHKH MPEICTaBICH Ha
puc. 11.9.

o C_

Puc. 11.9. YcranoBouHad IiaHka

K uerBEpTO# IpyIinie OTHOCITCS HAMpPaBJISIOUIUE 3JIEMEHTHI (BTYJIKU
KOHIYKTOPHBIC, BAIUKH, KOJIOHKHU U T. 1I.).
[Iaras rpynna — OpU>KUMHBIE 3JIEMEHTHI (MPUXBATHI IIJIOCKUE, U30-

THYTbIC, BUJIbYATHIC U T. J.), IpeacTaBicHHbIe Ha puc. 11.10.
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Puc. 11.10. [IpumMepbl TPMKUMHBIX 3JIEMEHTOB

[lecrast rpynmna — 3TO KpenéxHbIE 3JIEMEHTHI (IIMUIbKH, BUHTHI,
ravku, maiosr; ux 10 ~ 60 %).

CenpMyto TpYIIy COCTaBISIOT Pa3IMYHBIC SJIEMEHTHI (IUIAHKH, 1ICH-
TPBI, SKCIICHTPUKH, PYKOSATKH, MPY>KUHBI U T. 11.).

Bocbemas rpynmna — rotoBble Hepa30OpHbIEC y3Iibl (0a30BbIE, OIMOP-
HbIC, YCTAHOBOYHBIC, ICTUTEIbHBIC U T. 11.).

[ToapoGHee coctaB rpynm npuBeseH B [1, 2].

AHanu3 MOoKa3bIBaeT, YTO B MPOILICHTHOM OTHOIICHUH COOMpaEMBbIX
KoMIUIeKTOB ~ 60 % cocrapisitor cBepimibHbie; ~ 30 % — dpe3epHbIe;
~ 10 % — ToKapHbIC.

Ha 3aBogax mmeroTcs cnienuaibHble y4acTKH COOPKH YHUBEPCAIBHO-
COOPHBIX TTPUCIIOCOOJICHUH.

Cnoco0Obl cOOpKU YHUBEPCAIBHO-COOPHBIX MPUCTIOCOOICHUIA:

- 110 YePTEXKY ACTAIH;

- 10 YEPTEXKY 3aroTOBKU U ONEPALMOHHOMY 3CKH3y (HamOosiee ya-
CTO);

- 00BIYHO COOpaHHBIC YHUBEPCATHHO-COOPHBIC MTPUCIIOCOOICHUS TI0-
JTy4arT CO CIENHaTIbHONW 0a3bl MpoKarta (JeIIieBie, TaK KaK MOJHBIM KOM-
IUIEKT CTOUT JIOPOr0).

TouHOCTH TIpUCITOCOOJIEHNS 3aBUCHT HE TOJIBKO OT KBATH(DUKAIINH
cOopIIMKa, HO W OT MHXKEHEpa, HalpUMep, NMPHU YBEIMYCHUH KOJNYECTBA
CTBIKOB TOYHOCTH MTPUCIIOCOOJICHUS T1aIaeT.

C mpakTHuecKol TOYKH 3PEHHUS 3HAUYCHHE KIIACCHU(PUKAIMHN BEJIHKO.
Xopomro pa3paboTaHHasi KiaacCU(HUKAIINAS JOJDKHA YIOBIETBOPATEH CIICIY-
IOIM TPEOOBAHUSM:

- OBITH OCHOBOW JyIsl YHU(DHUKAIIUYA ¥ CTaHAAPTU3AIUU MPUCTIOCO0ITE-

HUM;
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- CIIOCOOCTBOBATh PKOHOMHUM CPEJCTB U CHHXEHHUIO TPYJAO0EMKOCTU
1pu npoekrtuposanui 11b;

- YJOBJIETBOPATH TpeOOBaHUAM, BBITCKAIOINIMM M3 3ajad ydyeTra Hu
xpaneHnus [1b u TexHosnornyeckon nokymenranuu Ha [1b.

B 1960 roay neiranuch BHeapuTh HOpMasib MH 80-59 Ha ximaccudu-
KAl MPUCTIOCOOJICHUM, HO OHA HE HaIllIa IHUPOKOTO MPUMEHEHUS U3-3a
CJII0’KHOCTH, MPOTHUBOPEUYMBOCTH U JPYrUX HemoctaTkoB. [losTomy mpe-
MPUATHS B HACTOSAIIEE BPEMS IOJIB3YIOTCS COOCTBEHHBIMH KJIaCCH(HUKATO-
paMu.

Ha puc. 11.11 npeacrasnena npennaraemasi o0ObeMHasi Kjiaccupuka-

.
d >,
///// 3
/] e L/ E)
ANM =
AWM 5
48%dva8%
Z8rdb% 2
d // d // o <
L // 10 = T
A LT A = =
L // L/ |::§
N1 28
0%dyid 5 E
20200 207 AT
L/ // v A1 ==
40% vdU
18%dV%8%
A ) AS
A S @
/// L7V NG
U
/// S
/°o Q‘é@g@&
9 &7
9 3 321 0 @ &OF
N D
Bun npusona &

Puc. 11.11. Knaccudukanus nprcrnocoOaeHui
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