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BBepgeHne

Texnosornyeckass OCHACTKa — CPEICTBA TEXHOJOTMYECKOTO OCHA-
MEHKA, TOTIOJHSIONIME TEXHOJIOTHYECKoe 060pyI0BaHUE JIJIsT BBIMOJI-
HEHUSI OTIPE/IEJIEHHOM YACTU TEXHOJIOTUYECKOTO TIPOIEcca — TEXHOJIO-
ruyeckoii oneparuu. [loj onTUMaIbHON TEXHOJOTUYECKON OCHAIIEH-
HOCTBIO TIOHUMAETCSI TaKasi OCHAILEHHOCTD, IIPU KOTOPOIA IOCTUTAETCS
MaKcuMasbHast 3(P(hEeKTUBHOCTh MPOU3BOJICTBA U3AETUSA TIPU 06s13a-
TEJIBHOM TIOJIyYeHUH TPeGYeMOro KOJUYECTBA TPOAYKIIMH 3aaHHOTO
KauecTBa 32 YCTAHOBJIEHHBIM ITPOMEKYTOK BPEMEHU C YYETOM KOM-
MJIeKCa YCIOBUH, CBI3aHHBIX C TEXHOJIOTUYECKUMU U OPTaHW3aIMOH-
HBIMU BO3MOKHOCTSIMU TIPOM3BOJICTBEHHBIX (DOHIIOB 1 PabOYeil CHIIBL.

CraHouHBIE TIPUCTTOCOOTEHNS, TPUMEHSIEMbIE JIJIsT yCTAHOBKY ¥ 3a-
KpeILIeHNs JeTajeil mpu MexaHooO6paboTKe, COCTaBIAIOT Hauboee
3HAYUTEJbHYIO 0110 (B 3aBUCMOCTH OT Clielu(UKU TPOU3BOJICTBA —
50-90%) TeXHOJIOTUYECKOI OCHACTKY B MAIIUHOCTPOUTENHLHOM MPO-
usBozacTae. JlocTaTtouno yacras cMeHa 0ObEKTOB MPOU3BOICTBA TPe-
6yeT co3maHus TPOTPECCUBHBIX METOMOB Pa3pabOTKM KOHCTPYKITHIT
U CHUCTEM TPHUCIOCOOIEHNI, PAIlMOHAJBHBIX U HaJeKHBIX METOJOB
WX pacyera, MTPOEKTUPOBAHUS ¥ M3TOTOBJIEHNUS, 00ECTIETMBAIOIINX He-
YKJOHHOE COKpalleHe CPOKOB TEXHOJIOTUYECKOU MOATOTOBKU MPOU3-
BOZICTBA. Psiji MPUHIIUIINAIBHO HOBBIX TPEOOBAHUM, ITPEAbSBIISEMbIX
K TIPUCTTOCOOIEHUSIM, OTIPeIesIeH ITMPOKUM PacIIPOCTPAHEHNEM BeChbMa
pasHoo6pa3HOTO TapKa CTAHKOB € YMCJIOBBIM MPOTPAMMHBIM yTIpaB-
gennem (UITY).

YuebHoe nocobue npeaHasHadeHo AJas obecnedeHns yueOGHol quc-
MUILTHBL <« TeXHOMOrnYecKass OCHACTKa», KOTOPasi SIBJSETCS HEOTD-
€MJIEMON YaCThIO MPOrPAMMBI MOJATOTOBKHU CIEI[UAIUCTOB CPEHErO
3Bera B coorBerctBun ¢ MI'OC CIIO no cnernuansaoctu 15.02.08
«Texnosnorust mamuHOCTpOeHust». [Ipu onpenenennu CTpyKTypsl U CO-
JeprKaHusd y4eOHOro IocoOusl B KayecTBe Ga30BbIX IIPUHATHI paboure
MporpaMMbl ABHAIIMOHHOTO KOJIIenKa /LOHCKOro rocyiapCcTBEHHOTO
TEXHUYECKOTO yHUBepcuTera, yrBepxkaeruas B 2017 r., kosnemxka [lo-
JuTexHuyeckoro uuctutyra (bunaman [JJoHCKOro TocynapCcTBeHHOTO
TEXHUYECKOTO YHUBEPCUTETa B I. TaraHpore) u mporpamMma CpeaHero
npodeccrnonaabHoro obpazosaniss CapaToOBCKOTO TOCYAAPCTBEHHOTO
TexHu4yeckoro yuusepcurera um. larapuna 10.A. B coorBercTBUN
¢ OTOC 15.02.08 manHoe M3maHNe IPU3BaHO obecreunBaTh (GOPMU-
pOBaHUE B OINpPEEJECHHON CTEIEHU Psijia KOMIIETEHI[UH, TIPEyCMOT-
pernbix OTOC. IIpu 3TOM H0JKHBI GBITH CHOPMUPOBAHBI COOTBET-
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CTBYIOIIINE 3HAHUS, YMEHUS U BJIQJIEHUs, B TOM YHCJE MOCTe N3y9eHns
JIMCIIUTIIINHBI CTYIEHT JIOJIKEH:
3namo

HaszHayeHue W 00JaCTh WCIMOJb30BAHUSA TEXHOJOTHYECKON
OCHACTKH;

OCHOBHBIE TPeOOBAHUA K TEXHOJOIMYECKOMY OCHAIEHHIO CTa-
HOYHBIX OTepaIiil u onepauii TeXHU4ecKOro KOHTPOJIS;
00001IeHHYI0 CTPYKTYPY TEXHOJOIMYECKON OCHACTKY;

METOANKY MTPOEKTUPOBAHIS CTAHOUHBIX ¥ KOHTPOJIBHBIX TIPUCITO-
cobJyreHnti;

MPUHITAIIBL BEIOOPA TEXHOJIOTHYECKUX 6a3 Ha OCHOBe Teopuu Ha-
3UPOBAHUST;

METOUKY pacueTa UCTIOJHUTENbHBIX PA3MEPOB MTPUBOJIA;
METOAMKY paspabOTKX KOMIIOHOBKHU IIPUCIOCOOJEHUS U T10-
cTpoeHusT cOOPOYHOTO YePTeKA MPUCIOCOOTEHINS;

0CcOOEHHOCTH TEXHOJIOTMYECKOM OCHACTKH J1ist cTaHKoB ¢ YITY;
OCHOBHbIE HATIPABJIECHUST MEXAHU3AI[MY 1 AaBTOMATH3AINU TEXHO-
JIOTHYECKON OCHACTKY;

ymemov

HpOI[eMOHCTpHpOBaTb BO3MOJXHOCTHU HpI/IMeHeHI/IH TEXHOJIOTHU-
4eCKOil OCHACTKU B COBPEMEHHOM IIPOM3BOACTBE KakK (haKTOp I10-
BBIIIEHNSI KA4eCTBA M3TOTABIMBAEMOI IPOAYKIIUU Y CHUKEHMUSI
ee ce6eCTONMOCTH;

BBIGPATH CUCTEMY IMPUCIOCOOICHNUS;

BbIOpATh TeXHOJOrHYeCcKKHe Gas3bl ¢ y4eTOM MPUHIUIIA COBMe-
meHus 6as;

[IPOU3BECTU PaCUeT IPUCIIOCOOJEHNS Ha TOYHOCTD;

paccunTaTh TpeOYeMyIo CUIY 3aKPEIJIEHUs 3arOTOBKU B IIPUCIIO-
cOOJIEHNU 1 UCIIOJTHUTEIbHbBIE Pa3MePbl IPUBO/A;

pa3paboTaTh KOMIOHOBKY IIPUCIOCOOIEHUS U BBIIOJHHUTDL C6O-
POYHBII YepPTeK IIPUCIOCOONCHUS;

enademo

HaBbIKaM¥ paboThl ¢ HOPMATUBHOM M CIIPABOYHOM TEXHUYECKON
nokymenranueit (TOCTamu, OCTamu, P/l u ap.), HeobxoaumMoii
i 9 PeKTUBHOTO BBHITTOJTHEHUS TPO(eCcCMOHaNBHBIX 3a/1a4
MIPOEKTUPOBAHUS TEXHOJOTHYECKOI OCHACTKH;

HaBBIKAMU BBIOOPA TUTIOBBIX KOMITOHOBOK TIPUCIOCOOGTIEHMIT;
OTBITOM TPOBEICHUS aHANN3a KOHCTPYKITUH MPUCTIOCOBICHMS
Ha TOYHOCTb TTOTYyIAEMOTO UJIN KOHTPOJIMPYEMOTO Pa3Mepa;
OTIBITOM MOCTPOEHUsI TEOPETUYECKON cXeMbl GasMpoBaHUS
npu BBIGOPE TEXHOMOTHYECKUX 6as;



— HaBBIKOM BI)I60pa HCO6XO]II/IMI)IX YCTAaHOBOYHBIX 3JJIEMEHTOB
" 3JIEMEHTOB [JId HaIlpaBJICHUA W OIIpe/ieJIEHUA ITOJIOKEHUA NH-
CTPYMEHTA, pacueTa H€O6XOI[I/IMOFO yCUInA 3aKPEIICHUA lIETaJIQI‘/JI,
BbI60pa 1 ero 000CHOBaHUSA JUI CUJIOBBIX IIPMBO/IOB OCHACTKHU U /IP.

OcHOBHBIMU AUOAKTUYECKUMHU 3ala4aMU, PETa€eMbIMU B /IaHHOM

yueOHUKE, SBIISIIOTCST CIIEAYIOTIHE:

obecrieyeHre yCBOEHUsI TIOHATUN TeOpUK Ga3UPOBAHKSA; METOIMKI
IPOEKTUPOBAHKS CTAHOYHBIX MPHUCIIOCOOIEHNH; aATOPUTMOB TOY-
HOCTHBIX paC4eTOB U T.II.;

(bopMupoBaHUil yMEHUI MPUMEHEHUST TEOPETUYECKUX TTOJIOKEHU N
NpU YTEHWH 4YepTekKa IPHUCIOCOOJIeHUs ¢ ONpeAeNeHreM ero
(pyHKIIMOHAJIBHBIX M TOYHOCTHBIX XapaKTEPUCTHUK, a TAKKE IIPU TTPO-
eKTUPOBAHMH HECJIOKHBIX CTAHOUHBIX IIPUCIIOCOOIEHUII;
dbopmuposanne MHGOPMAIMOHHOIO MacCHBa, HEOOXOIUMOTO
UL OITHMM3AIMU KOHCTPYKTOPCKKUX paboT IPU IIPOEKTUPOBAHUU
npHCIocob/IeHNs, B TOM YHUCJIe C MCIOJb30BaHueM yHUMUKauu
U CTAaHAAPTU3AIUU U JIP.

[l hopMUpOBaHUS BHINIEYKa3aHHBIX KOMIIETEHITUN B Mpollecce

HU3y4€HUsA KypcCa B y‘{e6HOM nocobun B CTPYKTypHO'HOFquCKOﬁ, METO-
JTIOJIOTMIECKO TTOC/IeIOBATENHPHOCTH M3JIarafoTCs:

ob1re cBeieHns O TPUCTIOCOOIEHUSIX, X KIaCCU(PUKAIINN U CTPYK-
TypE;

TEOpeTHYeCcKre OCHOBBI 6a3UPOBaHUs ¢ ydeToM crennduky Boibopa
cxeM 0Ga3upoBaHust IPU BHIOOPE TEXHOJOTHYECKUX 0as;
uHGOpPMaLKg 0 KOHCTPYKIUU OCHOBHBIX 3JIEMEHTOB CTAHOYHBIX
PUCIOCOOEHNIT, METOANKE X TOUHOCTHBIX U CUJIOBBIX PACYETOB;
0COOEHHOCTY KOHCTPYKI[UU IIPUCIIOCOOIECHUH ISl Pa3INYHBIX TEX-
HOJIOTMYECKUX CHCTEM MEXaHH4eCKOH 00paboTKM, B TOM YMCITIe
c UIly;

OT/I€TbHBIE BOIIPOCHI MEXaHU3AIMK, ABTOMATU3AINN, YHUDUKALUN
U CTaHAapPTU3AIMN TIPUCIIOCOOIeH NI,

METOAMKA IPOEKTUPOBAHUS CIIEIMATIBHBIX IIPUCIIOCOONEHNUIA.
Ocoboe MecTo B TOCOOUHN Y/eNeHO KOHTPOJIbHO-U3MEPUTETHHBIM

npucnocobaenusm. Kaxas riasa 3akaHuMBaeTcsl CIIUCKOM BOIPOCOB
IJIsL CAMOKOHTPOJIA. 3aBepuiaer yyebHoe mocobue yueOHO-MeToanYE-
CKUI MPAKTUKYM 1O AuCHUIInHe « TeXHOIOrndeckass OCHaCTKa.

Z[]IH MOTHUBAIIUH 1 ITOBBINICHUA MHTEPECA K U3YUYCHUIO JUCITUITJIMHBI

nepeJ| U3J0XKeHHEeM MaTeprajia HeoOXOAMMO yKas3aTh, 4TO Ipuobpera-
eMble B IIPOLIeCCe U3YYEHHS JUCIIUILIMHbL 3HAHMS TOHAZ00SATCS [IPH BbI-
MOJTHEHW Y JIUTIIIOMHOTO MPOEKTA, a TAK)Ke B ITPOTIeCcCe BHITIOJHEHUS BbI-
MYCKHUKOM CBOUX TIPO(ECCHOHANBHBIX 06sI3aHHOCTEN B JabHEHIIe
TPYZIOBOH /IeSITEIHHOCTH.
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Nasa 1
OBLWUE CBEAEHNA O MPUCNOCOBJIEHNAX

B dannoii enase paccmompenvi nonsamus mexnoao2u4eckoli OCHACMKU U npu-
CnOCOOAeHUsA, UX HA3HAYeHUe U GAUSAHUE KOHCMPYKUUU HA MPYOOeMKOCMb mex-
HOM02UMECKOU onepayuu, npusedeHa KAaccupukayus npucnocobaenuii no mpem
Kaaccupukayuonnsim npusnakam. Inasa obecneuusaem adexeammuoe u 0co-
3HAHHOE POPMUPOBAHUE KOMNEMEHYULl, a MAKdice cO0epl cUm MOMUBAYUOHHbIE
nemMeHmyl 045 yenyOneHH020 U3yUeHUs Mamepuania OUCYUNAUHbL.

K Texnosiormueckoii ocHACTKE B MAIIMHOCTPOEHUU OTHOCST BCE
CpeJCTBA TEXHOJIOTMYECKOTO OCHAIIEHUSs, KOTOPBIE JOMOJHSIOT TEX-
HOJIOTHYEeCKOe 060pPyA0BaHUE JIJIsI BBHIMTOJHEHUS] TEXHOJOTHYECKOH
oneparuu. K HuM otHOCAT npucnocobienuss, paboune, KOHTPOJbHBIE
U BCIIOMOTATEJIbHbIE MHCTPYMEHTHI.

ITpucmocobmenneM Ha3BIBAIOT BCIIOMOTATETBHOE YCTPOMCTBO TSI BBI-
MOJIHEHUSI CTAHOYHBIX, COOPOYHBIX ¥ KOHTPOJILHBIX OTEparnii, a TakKe
IS 3aXBaTa, IepeMeIeHrs, U3MEHEHUS TTOJIOKEH U JIeTalell 1 Y3JI0B.
ITpuciiocobieHust, KaK YacTh TEXHOJOIMYECKOH OCHACTKY, TPUMEHSIIOT
HA TEXHOJIOTUYECKUX OTEPANUSIX /IS PEIeHUsI OTPe/IeIEHHBIX 3a/1ad.
Copepkanue 3a/1a4 3aBUCUT OT COJIEPXKAHUSI U CTPYKTYPbI TEXHOJIO-
TMYECKUX OTepaIliii, JJIsi KOTOPBIX MPOEKTUPYIOTCS TMPUCIOCOOIEHNS,
YCJOBUHN U THTA TIPOU3BOJACTBA, TEXHOJOTHYECKOTO 0OOPYAOBAHUS,
Ha KOTOPOM Oy/IeT 9KCILTyaTHPOBAThCS MPUCIIOCOOIEHNST, OT OpraHu3a-
[MOHHO-9KOHOMUYECKUX U TEXHUYECKUX orpaHuueHuil u ap. [lpuuem
0OBIYHO UCIIOIb30BAHMEM CTAHOUHBIX MTPUCTIOCOOTEHUI ISt METaLIope-
JKYIUX CTAHKOB, 2 TAKKe KOHTPOJBHBIX TIPUCIOCOOJIEHUH, KaK TIPaBUIIO,
PENIAIOTCST CPa3y HECKOJIBKO TEXHOJOIMYECKUX 3a/aU.

1. Tlosblrenne TO9HOCTA 00PABOTKHN (KOHTPOJIS).

2. TloBbITIEHYE TPOU3BOAUTENHLHOCTH 0OPAOOTKY U CHUIKEHUE TEX-
HOJIOTUYECKOI ce6eCTOMMOCTH U3TOTOBJIEHUsI (KOHTPOJIS) U3/EIIHSL.

3. Pacumipenue TeXHOJTOTHYECKUX BO3MOKHOCTEH 000PYI0BAHYSI.

4. ABTOMaTusaIus MIPOU3BOJICTBEHHOTO TIPOIlECcca.

5. Tlosblmenne 6e30MacHOCTH PAGOTHI UCTIOJHUTEIS.

6. O6serueHne HOpPMUPOBAHMS TPYIA U JP.

Kpatko paccMOTpUM CyITHOCTh HEKOTOPBIX M3 9TUX 3a/a4.

1.1. NOBbILWWEHME TOYHOCTU OBPABOTKI

KoucTpykiuu uszmesuit Bce BpeMsl YCIOKHSIIIOTCS, PacTyT Tpebo-
BaHUA K TOYHOCTU (DOPMBI, pa3MEPOB IOBEPXHOCTEN U UX B3aMMHOTO



PacIoJIOKEHNS, K IIepOXoBaTOCTH. IIpu 9TOM, yunThIBask ipeobiajiaHme
B HACTOsIII[ee BPEMsI CEPUITHOTO MPOM3BOACTBA, 0O0PYA0BAHKE HA MPO-
M3BOJICTBE HCIIOIb3YeTCs B OCHOBHOM YHHBEpPCAJbHOE, B TOM UHCJIE
cranku ¢ YITY. CooTBeTcTBEHHO, 0O€ecTIeYeH I e TOYHOCTHBIX TApaMeTPOB
6e3 MpUMeHEHUs CHelnaJbHOi OCHACTKU ycaoxKHseTcsa. Hanpumep,
NPU yCTAaHOBKE 3aTOTOBOK Ha cTaHKaX Ge3 BHIBEPKU MPUMEHEHHE Mpu-
criocobyieHni yeTpaHsieT BhIBEPKY 06pabaThiBaeMOM JeTall Ha CTAHKE,
BBITIOJIHAEMYI0, KaK MTPaBUJIO, TPU TIOMOIIU YHUBEPCAJIbHBIX U3MEPH-
TeJIbHBIX CPEACTB (KOHTPOJBHBIX MHCTPYMEHTOB, MPUCIIOCOBIEHMI)
U BCIIOMOTaTeJbHOTO 000pynoBanus. B atom ciydae obecrieunBaercst
BO3MOXXHOCTh aBTOMATUYECKOTO MOJIYYEHUST TOUHOCTH PAa3MePOB, UYTO
MOBHINIAET TOYHOCTH 06PabOTKM 3a CYET YCTPAHEHUsI MOTPEITHOCTETH,
CBSI3aHHBIX C Pa3METKOH U BBIBEPKOIL. | pyToiil TpuMep: UCIT0Ib30BaHME
I[AHTOBOTO TTIATPOHA TI0 CPABHEHUIO C TPEXKYJIAUKOBBIM TTO3BOJISIET TIO-
BBICUTH TOYHOCTH (POPMBI 06PabOTAHHBIX HAPY/KHBIX U BHYTPEHHUX
MUJIWHIPUIECKUX TTOBEPXHOCTEN HEXXECTKUX TOHKOCTEHHBIX JeTaseil
THUTIA BTYJKU, YTO OOBSICHSIETCS PAaBHOMEDPHBIM PACTPeieIeHNeM /IaB-
JIEHUS Ha 3aTOTOBKY CO CTOPOHBI 32’KUMHBIX 3JIEMEHTOB TIATPOHA U CO-
OTBETCTBEHHO MeHbIIeil gedopmairieir. OMHAKO TIPU PElIeHUH 000
3a/a4i HeOOXOAUMO YYUTHIBATh HATMYNE TEXHUKO-IKOHOMHYECKUX
OTPaHUYEHU.

1.2. NOBbIWEHUE MPON3BOAUTENIbHOCTUN OBPABOTKI
N CHWXKEHUE TEXHOJIOTUYECKOW CEBECTOMMOCTH
N3roToBNEHNA (KOHTPOJA) U3AENUA

TpynoeMkocTs (IIPOU3BOJUTENBHOCTD) TEXHOJOIMYECKOTO IIPO-
1jecca B PaBHOM Mepe 3aBUCUT OT TPOU3BOAMTENLHOCTH 000PYI0BAHUS
U OT KOHCTPYKIUHU Tpuctiocobiernvist. [ToBBICUTE TIPOU3BOIUTETHHOCTE
TpyZla — 3HAYUT, COKPATUTH HOPMY IIITYYHOIO BPEMEHU Ha OIlepallUIo.
Hopwmy mTy9HO-KaTbKyISIINOHHOTO BPEMEHHU £, OTIPENeIsIIoT o $hop-
MyJie

HIT.K

tH.[T.K = to + tB + Z.Tex.o6 +1

opr.o6

tIIS
Flpep T (1.1)
n

rae t, — OCHOBHOE BpeMsl TeXHOJIOTMYeCcKol onepanuy; ¢, — BClioMora-
TeJIbHOE BpeMdd; t, . « — BPeMs TEXHUYECKOTrO O6CJIy>KI/IBaHI/IH pabouero
MECT; L, . — BPeMs OPraHU3allMOHIOrO0 00CITyKUBAHWS; liep — BPEMA

perJaMeHTHPOBAHHBIX MEPEPHIBOB U HA JIMYHbIE TIOTPEOHOCTH; £, , —
IIOATOTOBUTEBHO-3aKIIOUNTENTBHOE BPEMSL.
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OcHOBHOE BpeMs TEXHOJOTUIECKOU OMePaIny ¢, MOXKHO COKPATHUTh
HECKOJIbKUMHU CIIOCObaMu:

*  yYBeJWYEHUEM YKCJA OJHOBPEMEHHO PabOTAONINX WHCTPYMEHTOB
(1Ipu OXHOBpPEMEHHOI paboTe HECKOJIbKUX MHCTPYMEHTOB KOJIM-
YeCTBO TIEPEXOJIOB B OTIEPAIIMY YMEHBIITAETCS, U BPeMsT Ha 06paboOTKy
JIeTaau Pe3K0o COKPAIIAeTCs ), [T TOTO IPOEKTUPYIOT MHOTOIITTWH-
JleJTbHbIe CBEPJIMIIbHBIE U (hpe3epHbIe TOJI0OBKYU, MHOTOPE3IIOBbIE JIEeP-
JKaBKU [T PEBOTBBEPHBIX CTAaHKOB HA HECKOJbKO WHCTPYMEHTOB
Y Ip.;

*  OIHOBPEMEHHOI 06pabOTKON HECKONBKUX JIeTaeH, ISt 3TOTO MPOo-
eKTHPYIOTCSA MHOTOMECTHBIE TPUCTIOCOOIEHUS U TIPUCIIOCOOTIEHIS
JUUTST yCTAHOBKY JieTajell TTaKeTaMu;

* WHTeHcH(pUKaIMel pe;KkUMOoB pe3anus. [IpoekTrpoBanue MpuUCIo-
cob6JIeH M, TIOBBIMIAIOIINX KECTKOCTh TEXHOJOTUYECKON CHCTEMBI,
MO3BOJISIET TTOBBICUTD PEKUMBI Pe3aHUs U, HAPpUMep, TPUMEHUTD
MHOTOMHCTPYMEHTHYIO 00paboTKY.

BcnomorarebHoe BpeMs ¢, MOKHO COKPAaTHUTDh, YMEHBIINB BPeMs
Ha YCTAaHOBKY M 3aKpeIyieHue AeTajiell MW COBMECTHB BCIIOMOTA-
TeJIbHOE U OCHOBHOE BpeMsi. [Ipy MCHOAb30BAHUU TIPUCTIOCOOTEHUI
paboumit MOKeT He TIPOBEPATDH MOJOKEHWE JeTalell TP YCTAHOBKE,
HarpuMep, IPU yCTAHOBKE 3arOTOBOK Ha CTaHKax 0e3 BHIBEPKU MPUMe-
HEeHWe TPUCTIOCOBIeHNH N36aBIsIeT OT HEOOXOAMMOCTH BBITIOTHEHUST
JIOPOTOCTOSIIEH U TPYJOEMKOI Omepaluu pasMeTKH, BhIBEpKH 00pa-
6aThIBaeMOil jieTai Ha cTanke. JIJist COKpaleHnust BpeMEeHU 3aKpert-
JIEHUsT IeTald KOHCTPYKTOPBHI MPOEKTUPYIOT OBICTPOAEHCTBYIOTINE
pyuHble, MEXaHU3UPOBAHHbIE, ABTOMATU3UPOBAHHBIE U MHOTOKPATHbIE
3aKMMHBIE YCTPOMCTBA, TTOBOPOTHBIE TPUCTOCOOIEHNS, aBTOMATH-
YecKue 3arpy30uHble YCTPONCTBa, BhITadkuBatesu u 1p. [Ipoexktupys
MOBOPOTHBIE MHOTOIO3UITMOHHbBIE, MHOTOMECTHBIE UJIN HETPEPHIBHO
MENCTBYIONINE TPUCTIOCOONIEHMS, YIUTHIBAIOT, YTO YCTAHOBKA U CHSTHE,
3aKperieHre U OTKPeIieHre geTajeil OyyT BbIMOJHATH BO BpeMs pa-
6OTHI CTaHKa, TAKMM 0OPa30M, BPEMs, 3aTpauynBaeMoe Ha ITH TIPHUEMBI,
COBMEIIAETCS C OCHOBHBIM BpeMeHeM (IepeKphIBacMOe BpeMsi).
OmneparuBHoe Bpems (£, =, + ¢,) MOXHO YMEHBIINTD, IPIMEHUB
npucrnocobieHns, MOBBINIAIOIINE CTENEeHb KOHIIEHTPAIMK OTlepalluii
MexaHudecKoil obpaborku. IIpucnocobaeHuss paciiupsaioT BO3MOK-
HOCTU MHTEHCU(PUKANNU TEXHOJOTHIECKUX MPOIECCOB, NCIOIb3YsI
napaJjijieibHble U MapajiieIbHO-OCIeA0BaTeIbHbIE CXeMBbI 00pabOTKY
MTOBEPXHOCTEM.

Bpemst TexHnueckoro obcayskuBaHuss pabodero mMecra t,.,  COKpa-
MAIOT, WCITOIb3ysT OBICTPOCMEHHbIE TTATPOHDBI, MHOTOPE3IOBBIE JIEp-
’KaBKM B KOTOPBIX HANA/Ka OCYNIECTBJSIETCS BHE CTaHKA Ha CIIEIH-



QJIBHBIX TIPUCIIOCOOMEHUAX, MAabJOHbI IS YCTAHOBKY WHCTPYMEHTOB
Ha pasmep u JIp.

Bpems 0opranusainuoHHOr0 00CIYKMBAHUA L, o MOKHO yMeHb-
IUTh [IPU CO3JAHUK B TIPUCIIOCOOJIEHUSAX OKOH U JIOTKOB 7S OTBOJIA
CTPY’KKH, YCTPOICTB [/ aBTOMATHY€ECKOI OUMCTKH OT CTPYKKH U ee
TPaHCIIOPTUPOBAHKS U JIP.

Bpewmsi persiaMeHTHPOBAHHBIX TIEPEPBIBOB Z,,, COKPAIlaeTCs 3a CUeT
IPUMEHEHUS TPUCIOCOOMeHNIT, 06IerYalonmx Tpya pabounX, CHUKA-
IOIIMX €0 MOHOTOHHOCTD U (PU3UYECKYIO HATPYKEHHOCTb.

[TOArOTOBUTENBHO-3aKTIOUUTETLHOE BPEMS £, | YMEHBIIAECTCS 32 CUET
TeX K€ MEePONPUITHUIL, UTO £, s A TAKIKE CO3AAHUS TIPUCTIOCOOIEHNUI],
obGecreunBaInX TOUHYIO 1 OBICTPYIO YCTAHOBKY MX Ha CTaHKe (Ge3 Bbi-
BEPKH, JOMYCKAIOMINX OBICTPYIO MepeHaTaKy MpUcIiocobienuii Ha o6-
paboOTKy pas3HbIX AeTanell u T.II.

TexHomorndyeckass ce0eCTOMMOCTb M3JENUsl HAPSAMYIO 3aBUCHUT
OT TPYZOEMKOCTU M3TOTOBJIEHUS U3JENNUs, U YMEHbIIECHIE TPYL0eM-
KOCTH SIBJIIETCSI OTHUM U3 TIyTel ee CHUKEHMSI.

1.3. PACIUMPEHUE TEXHOJIOTUYECKUX BO3MOXHOCTEN
OBbOPYLNOBAHMUA

ITpeanpusaTus CepUitHOTO MPOU3BOJACTBA OCHAIIEHBI B OCHOBHOM
YHUBEPCATbHBIMU METAJIOPEKYIIUMU cTaHKaMu. Kaskablii cTaHOK
npeaHasHavYeH /s BBIIOJHEHUS KaKON-TO ONpeaeeHHOW paboThl
¢ 3aJlaHHOI TOYHOCTBIO. [[JIs1 TAKMX CTAHKOB MOTYT IPUMEHSATHCS CIie-
[UaJIbHbIE PUCIIOCOOIEHNUS, PACIIUPSAIONINE TEXHOJOTUYECKHE BO3-
MoxHocTH 000pyaoBanusg. C MX MOMONIBIO HAa CTAHKE BBIIOJIHSIIOT Pa-
60Ty, 111 OCYIIECTBIEHUS KOTOPOI HEOOXOAMM CTAaHOK COBEPIIEHHO
MNHOTO THIlA. HaHpI/IMep, C MCIIOJIb30BaHUEM CII€IIMaJbHBIX ITPUCIIO-
cobmenuii 06paborky numdoBanueM, NpoTAruBaHueM U (Gpe3epoBa-
HUEM MOKHO IIPOU3BOANTD HA TOKAPHOM CTaHKE, pacTauuBaHKE U J0JI-
6serrie — Ha (ppesepHOM, 06PabOTKY TOUHBIX OTBEPCTUH — Ha CBEpP-
JINJIBHOM U JIp.

[IpucocobaeHns, pacUIMpPSIONe TEXHOJIOTUYECKIE BO3MOKHOCTH
060pyI0BaHNUS, TO3BOJISIOT OCYIECTBUTD:

* KpeIJieHue MHCTPYMEHTOB, PEAKO HCIOJIb3yeMbIX npu pabore

Ha CTaHKE;

* JIOTIOJTHUTE/IbHbBIE B3aUMHBbIE TIepEMEIeHHst HHCTPYMeHTa U o6paba-

TBIBAEMOM JleTalIu;

*  KpeIUIeHHEe MHCTPYMEHTOB U 06pabaThlBAEMBIX A€Tajlel Ha He Ipej-

Ha3HAYEeHHBIX JIJIST TON 11eJIM IOBEPXHOCTSIX CTAHKa,

* TOYHOE€ HallpaBJIeH1E I/IHCprMeHTa u ap.



ITox paciirpeHreM TEXHOJOTHYECKUX BO3MOKHOCTEH 0060pymIo-
BaHMS TaKyKe IIOHUMAIOT TO, YTO, TIPUMEHSST COOTBETCTBYIOIIEE TIPUCIIO-
cobieHne, MOKHO IIOJYYUTh GOJIBLIVIO TOYHOCTh pasMepa 00paboTKH,
yeM crocobHO obecrnednTh 0O60pymoBaHue (e3 ero MCIOIb30BAHUS.
Hanpumep, Ha M3HOIIEHHOM CTaHKE MOJYYUTh TOYHOCTH pasMepa 06-
paboTKM, KOTOpast OYAET ONPeNeNsAThCs TOYHOCTIO He CTaHKa, a TIPH-
CTIOCOOTEHNIST.

1.4. ABTOMATU3ALUA NPON3BOACTBEHHOIO NMPOLIECCA

[Ipu ocyiIeCTBICHNN aBTOMATH3AI[MK TPOU3BOCTBEHHOIO MPOIECca
IPUCITOCOBIEHUSIME OCHAIIIaeTcs1 000PyI0BaHue, ciocobHoe paboTaTh
B aBTOMAaTHUYECKOM HJIM MOJIyaBTOMaTHYeCKOM pexknume. [Ipumenenne
ABTOMATU3MUPOBAHHBIX TIPUCIIOCOOIEHWIT U TIPUCIOCOOIEH T 11 aBTO-
MaTH3aI[|K [POIecca pelaeT, Kak MpaBuio, KOMIUIEKCHYIO 3ajlady:

*  CyNIECTBEHHO TIOBBICUTH KauecTBO MPOAYKIIMHU 32 CYET UCKITIOUEHMUST
BJIMSIHUS Y€JI0BEYECKOTo (DakTOpa Ha MOTOYHBIX TIPOU3BOACTBAX,
TpeOYIOIUX BBICOKOH TOUHOCTH;

+ obecneynTh ycTpaHeHue ONMOOK W HapyIIeHUH TEXHOJOTHYECKIX
PEKUMOB, HEM3OEKHBIX IPU PYYHOM TPYIIE;

*+ obecrednTh OCBOOOKIAEHNE Y€T0BEKA OT MaJOKBAJIU(bUIIMPOBAH-
HOTO ¥ MOHOTOHHOTO TPY/Ia, TPYAOEMKHX U TsKEJIbIX OTleparinii;

*  YIYYHIUTH YCIOBUS TPYIIA;

*  WCKJIIOUUTH BO3JEHCTBIE BpeJHbIX (DAKTOPOB Ha TIepCOHA Ha Mpo-
U3BOJICTBAX C MIOBBINIEHHON OIIACHOCTHIO;

* CHHBWTH PAcXojbl Ha 3apabOTHYIO ILJIATY;

*  COKPaTUTbH MJIONIAIN ¥ YHUCJIEHHOCTh 0OCTYKUBAIOIIETO TIEPCOHATA
U JIp.

Kraccudukanus pasHOBUIHOCTEN TEXHOJOTUUECKOW OCHACTKH W3-
noxena B TOCT 31.0000.01-90. Ha ee ocHoBanuu Oblin pa3paboTaHbl
aJ[alTUPOBaHHBIE K MEXaHOCOOPOYHOMY IIPOM3BOJACTBY KJaaccuuKamm
PUCIOCOOJIEHUIT TI0 HECKOJIBKUM TIPU3HAKAM.

I. TTo 1esieBOMY HazHAYEHWIO TPUCHIOCOBTEHN, TIPUMEHSIEMbIE B Me-
XaHOCOOPOYHOM TIPOM3BOJCTBE, MOAPA3/IESIOT Ha MSITh IPYIIIL

1. CraHouHbIe mpHUCIOCOOAEHUA. ITU IPUCIOCOOTEHNS UCIIOIb-
3YIOT JUUISI YCTAHOBKM ¥ 3aKperieHnst 00pabaTbiBa€EMbIX 3arOTOBOK
Ha cTaHKaX. B 3aBHCHMOCTH OT BU/a MeXaHUYeCKOH 00paboTKU pas-
JIMYAIOT CBEPJIMIbHBIE, TOKapHble, (hpesepHble, PaCcTOUHbIE, MIINPO-
BaJIbHBIE U JIPYTHE CTAHOUHBIE TTpUcTiocobierust. OHU ABJISAIOTCS CaMOit
MHOTOUYKCJIEHHON Tpynmoii u cocrabistior 70—80% obiero yrcia mpu-
crocobieHuii.
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2. TlpucniocobieHust [Jist KpervieHus: pabourx HHCTPYMEHTOB — Xa-
PaKTepU3yIOTCS GOMBITUM YUCIOM HOPMATH30BAHHBIX KOHCTPYKITHIA,
4TO OOBSICHSIETCS] HOPMAJIHM3AIMEN ¥ CTaHAapTU3aImeil caMux pabounx
UHCTPYMeHTOB. [Iprcnocobaenust st KPerieHisl HHCTPYMEHTA 4acTo
HA3BIBAIOT BCIIOMOTATENbHBIM UHCTPYMEHTOM.

3. C6opoutibie TPUCTIOCOOTEHIS] — UCIIOIB3YIOT JIJISI COeINHEHUST
COMpSITaeMbIX jleTajedl U cOOPOUYHBIX eUHUI] (B TOM YHCJIE ¥ MEPE]T
UX COBMECTHOI 06paboTKOI), KpeILieHnst 6a30BbIX JeTaseil (cO0pOYHbIX
eIMHAIT) COOMPAEMOTO WU3/IENHS, TIPEIBAPUTETHHOTO Ie(hOPMUPOBAHIS
cOOMpaeMBbIX yIIPYTUX IJIEMEHTOB (TPY/KUH, PECCOP ¥ T.J.), BBHITOJI-
HeHUsT COOPOYHBIX OIepalnii, TPeOYIOIUX TPUIOKEHHS OOJIBIINX CHJI
(KJeTKa, BaJIbIIOBKA, HAIIPECCOBKA U T.JI.) U JIP.

4. KoHTpOJIbHBIE MTPUCTIOCOOJIEHUST — TIPUMEHSIOT /IS KOHTPOJISI
3ar0TOBOK, IPOMEKYTOYHOTO U OKOHYATETHHOTO KOHTPOJIsSI 06pabaThi-
BAaeMBbIX JIeTasIell, aAKTUBHOTO KOHTPOJISI B TIpottecce 06paboTKH, a TaKKe
IS TIPOBEPKY COOPAHHBIX 2JIeMEHTOB 1 MaiuH. KoHTposbHbIe TIpH-
CTOCOBJIEHNsT MOTYT OBITh YaCThIO aaNTUBHONW CUCTEMBI YIIPABJICHUS
TEXHOJIOTUYECKOU CUCTEMOM.

5. TlpucrmocobeHus st 3aXBara, TePEMETeHUsT U TePeBePTLIBAHII
06pabaThIBAEMBIX 3aTOTOBOK, OHU MPUMEHSIOTCS B OCHOBHOM B KPYTI-
HOCEPUIHOM M MacCOBOM ITPOU3BOICTBE. B cepnitHOM Tpon3BO/ICTBE —
9TO CXBATHI POOOTOB, KAHTOBATEJH, TTAJLIETDL.

ITpucnocobieHus MepBoil U BTOPON IPYTIN, a TaKkKe Ta 4acTh YeT-
BEPTON TPYIIIbI, KOTOPAsk CIYXKUT /I aKTMBHOTO KOHTPOJIS U aall-
TUBHOTO YIIPAaBJEHUS TEXHOJOTUYECKUM IIPOIECCOM, SIBJISIOTCS CO-
CTaBHBIMU YACTSIMU TEXHOJOTUYECKON CHCTEMBL. B OTIETpHYIO cCTEMY
MO>KHO BBIZIEJIUTDH CPEACTBA MEXAHU3AINH 3a’KUMa CTAHOUHBIX TTPUCIIO-
cob6mennit (CM3CII).

I1. TIo cTemeHy CreTMATM3AMN TTPUCTOCOOIEHNST Pa3IMIaioT YHHU-
BepcasibHble (yHUBEPCAIbHO-HaMagouHble mpuciocobaenus (Y HII),
yHUBepcanbHO-6e3Hanmagounpie npucrnocobnenus (YBII), ynusep-
canpible npuctocobnenus (YII)), cnenuanusupoBaHHble TPUCIOCO-
6aenus (crenraaM3npoBaHHble Hanaaounbie npuctocobaenus (CHIT),
criena u3upoBantbie OesHanagounbie mpuctnocobnenus (CBIT)),
crielrasbtble TpUcnocobenus (YHIUBEPCATbHO-COOPHbIE TIPUCITIOCO-
6aenust (Y CIT), c6opHo-pasbopubie mpucnocobaenust (CPII), crenu-
anbHbie npucnocobaerus (CIT)).

1. YII ucrmonp3yioT AL pacuIiipeHnus TeXHOJIOTMYEeCKUX BO3MOXK-
HOCTEH CTAaHKOB WJIN st OOCayKuBaHust mpucrocobrennit. K Hum ot-
HOCSITCSI: YHUBEPCAJIbHBIE, TIOBOPOTHBIE, IETTUTENbHbIE CTOJIBI, TOTOBKH,
YHUBepCcaJbHble IIPUBOJBI, YCTPOUCTBA /11 MeXaHU3AlUU 3a’KUMa
B IIPUCIIOCOOJIEHUSX U T.1L.
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2. YuausepcanbHo-6e3Hanagounbie npucnocobaenus (Y BIT) npu-
MEHSIOT [I7I51 3aKPEIJIeHIsT 3aTOTOBOK IMMPOKOM HOMEHKJIATYPhI U pas-
JngHON KoHburypanuu. K HIM OTHOCATCS: YHUBEPCAJbHbIE TAaTPOHBI
C HEPa3beMHBIMU KyJIauKaMU, YHUBEPCAIbHbIE (DPe3epHbIE U CJIecapHble
TUCKH.

3. YHII ucrionb3yloT st 3aKperieHus 3aroTOBOK Pa3JIMyHON KOH-
curyparuu. K HuM oTHOCATCS: yHUBEPCATbHBIE TATPOHBI CO CMEHHBIMU
KyJIauKaMW, YHUBEPCATbHBIE TUCKU CO CMEHHBIMU TYOKaMHU, CKaTbyaThie
KOHAYKTODHI 1 T.II.

4. CBII npegHasHaueHbI AJs 3aKpEIJIEHUs 3aTOTOBOK, OJU3KHX
M0 KOHCTPYKTUBHO-TEXHOJOTMYECKUM NPU3HAKAM, C OIMHAKOBBIMU
6a30BBIMK TIOBEPXHOCTAMU, TPEOYIONIMX OAMHAKOBOH 06paboOTKU.
IIpu ocyiecTBIEHUU OQHOTUITHBIX OIepaluil HEOOXOAUMO PEryanpo-
BaTh 9JeMeHThl. K HUM OTHOCATCA: NpUCIOCO6MEHH It TPYIIIOBOii
06paboTKH JieTajiell THIa BATUKOB, BTYJIOK, (bJaHIEB, IUCKOB, KPOH-
NITETHOB, KOPITYCHBIX /leTaJei U T.II.

5. CHII ucmoab3yioT AJisi 3aKperieHusl 3arOTOBOK, OJIM3KHUX
M0 KOHCTPYKTHUBHO-TEXHOJOTHYECKUM TIPU3HAKAM, 00bEeIUHEHHBIX
00IIHOCTHIO OA30BBIX IIOBEPXHOCTEH U XapaKTepoM 0O0pabOTKU U Tpe-
OVIONUX 7T BBITIOJHEHUST OJHOTHITHBIX OTIEPAIUN 3aMeHbI CIeIH-
anmbHON Hasagku. [Ipucnocobnenuss CHII ananoruunsr CBII, HO BO3-
MOKHOCTH UX IIIHPE.

6. YCII npuMeHdIoT /sl 3aKpeIJieHus 3arOTOBOK IMUPOKOW HO-
MEHKJIATYPBI TIPY BBIMOJHEHUN Pa3JIndHbIX oneparuii. Ho g kasxkmon
orepaiy coduparoT CreluanbHoe TPUCTIOcOOIeHe U3 3apaHee U3To-
TOBJIEHHBIX CTAHJAPTHBIX JIeTaJell, KOTOPOE MTOCJIe UCITOTb30BAHMS Pa3-
6UPAIOT W MHOTOKPATHO TIPUMEHSIIOT B TIOCJAEAYIONNX KOMITOHOBKAX.

7. CPII mpennasHadeHsl st 6a3upOBAHUSA U 3aKPETIEHUST 3ar0-
TOBOK KOPTYCHBIX U TIOCKOCTHBIX JieTaselt mpu ux 06paboTke Ha MHO-
roiiesieBbIX ctankax ¢ UIIY B ycioBusIX cepuitHOTO MPOM3BO/ICTBA, KO-
TOPBbIe KOMITOHYIOTCSI METOIOM arperaTupOBAaHUs W3 CTAHAAPTHBIX Jle-
Tasieil 1 COOPOUYHBIX eAUHUIL (YKCIO COOPOUHBIX EMHUI] TIPe0dIaaeT
HaJl KOJIUYECTBOM JleTaJlell) Pa3IMuyHbIX KOHCTPYKITUH, UMEIONTNX KOH-
KpeTHoe (YHKIMOHANIbHOE Ha3HAUeHWe U 0OJaaloluX OrPaHnYEeHHOI
obpatumocthio. CPII mepeHasakuBaOTCSA TMOCPEACTBOM 3aMEHBI
CMEHHBIX HAJMA/I0K, TEPEKOMITOHOBKHU, PETYJIMPOBAHUS MOJOKEHUSA Oa-
3UPYIONIIXCS U 3aKMMHBIX 37ieMenToB. Kommonosku CPII cobuparorcst
9JIEMEHTOB, (PIKCUPYEMBIX OTHOCUTETBHO APYT APYTa CUCTEMOI majern—
OTBEPCTHE, /7S 4eTO B GA30BBIX ETASIX UMEIOTCS CETKHM TOYHBIX KOOP-
TUHATHO-(UKCUPYIOIINX OTBEPCTUT.

8. CII ucmonbp3yioT /s BBITIOJHEHUSI ONpeeIeHHON Olepainu
npu 06paboTKe KOHKPETHO JeTajiv, OHU SBJISAIOTCS OJHOIETEBBIMH.
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ITpu cMene 06BEKTa TTPOU3BOICTBA TaKHe TIPUCTTOCOOTIEHNST, KaK TIpa-
BUJIO, IPUXOJIUTCS CITUCHIBATH HE3ABUCUMO OT CTETeHU X (PU3UUECKOTO
usHoca. MI3rotosiieHne JaHHBIX TPUCTIOCOOTEHII TPYAOEMKO U OPOTO,
1 X BbIITYCKAIOT Ha €EAMHUYHOM IIPOU3BO/ICTBE, 4 IPUMEHAIOT I'NIaBHbBIM
06pa3oM B KPYIMHOCEPUITHOM ¥ MacCOBOM TIPOU3BOJICTBAX.

Cucrema CMJ3CII BkIIOYaeT KOMIIEKC YHUBEPCAJIBHBIX CUIOBBIX
YCTPOICTB, BBIMTOJHEHHBIX B BH/Ie 060COOJIEHHBIX arperaTos U Mo3Bo-
JIFTONTUX B COYETAHUH C APYTUMHE TIPUCTIOCOOTEHUSIMU MEXaHU3UPOBATE
U aBTOMATH3MPOBATD IIPOIIECC 3aKperyieHns 3arotoBok. OHa 1pejaHa-
3HAYEHA JIJIST UCTTOJIB30BAHUS B YCJIOBUAX JIIOOOTO MTPOU3BOCTBA.

K,
1,0
VCIl
0.5
VHII
CHII ™~
0.2
6| 12/ 18/ 24| 30| 36| 42| 48|T, mec.

Puc. 1.1. 30Hbl peHTabeNnbHOCTV NPUMEHEHMA CTAHOUYHBIX MPUCNOCO6eHN
pa3nuuHbix cuctem no C.O. Cobonesy:
K, — KoadpduLmeHT 3arpysku npucnocobneHna Ha niaHnpyemblii neprog;
T, — nepwviof Npov3BOACTBa N3fenui (B MecALax)

IT1. B 3aBucuMOCTM OT YPOBHSI aBTOMATH3AIlMA U MeXaHW3aINU
TEXHOJIOTHYECKON OCHACTKU PA3JUYAIOT CIEAYIONINEe BUIbI TTPUCITIOCO-
Os1eHUI.

1. Pyunble: ycTaHOBKA M 3aKpeNJieHNE 3aTOTOBOK OCYIIECTBIISETCS
MYCKYJIBHOU cuJioit pabouero.

2. MexaHu3upoBaHHbIE: YCTAHOBKA 3aTOTOBKHU BBITIOJTHSIETCS pa-
60UKM, a 3aKPEIIEHNEe OCYIIECTBISAETCS MTPU TIOMOIIY THAPABINYECKIX
WV TTHEBMATUYECKUX CUJIOBBIX YCTPOHCTB (THAPONPHUBOJ, TTHEBMO-
IIPUBO]).

3. ABTOMaTH3MpPOBaHHbBIE: YCTAHOBKA 3aTOTOBKH U €€ 3aKpellieHne
OCYIIECTBJISIETCS B aBTOMATHUECKOM PEKUME TTPU TIOMOTINA PA3TUTHBIX
POGOTOB-MAHUITYJIATOPOB WU JIPYTUX YCTPOICTB Ge3 ydacTus desio-
BeKa.
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Bce neramu u coopounsie equnuipl (CE) mpucnocobieHuii BBIIO-

HAIOT onpeieneHHyio ¢yukiuo. [lo GyHKIIMOHATBHOMY Ha3HAYEHUIO
AJIEMEHTHI TPUCTIOCOBTIEHIH TTOAPA3AETSIOT CAESAYIONIM 06Pa3oM:

Ll

10.
11.

YCTaHOBOYHDIE;
3KIIMHBIE;

CUJIOBBIE TIPUBO/IBI;

9JIEMEHTBl [JIsl Olpe/leieHUs TOJOXKEeHUd W HalpaBJIeHU
WHCTPYMEHTOB;

KOPIIyCa;

BCIIOMOTaTeJbHbIE MEXaHW3MBbl (JeTUTeTbHble, DUKCUPYIOIIIE
" T.JL.);

BCIIOMOTAaTeJbHble W KpeleskHble JeTanu (PYKOSATKU, CyXapH,
IITIOHKY U T.I1.).

Bonpocwi 0715 camokoHmMporns

Yro Ha3bIBAETCSA TEXHOJOTHMYECKON OCHACTKOM?

KakoBo Ha3HaueHHe TEXHOJOTHYECKOH OCHACTKY B MAITHHOCTPOCHUM?
[TpuBeauTe PUMEPBHI IPUCTIOCOOTECHUN /1T MEXaHUYECKOH 06PabOTKY.
Kakoe BiusiHue mpucrocodIeHusT OKa3bIBAIOT HAa TPOU3BOJAUTENLHOCTD
Tpyaa?

[TosichuTe, KaKUM 0O6pPa3oM TEXHOJOTHYECKAs OCHACTKA OKa3bIBaeT
BJIMSTHUE HA DJIEMEHTHI IITYYHOTO BPEMEHH Ha OTIEPAIIHIO.

[TpusenuTe KaaccupUKaIUIO MPUCTIOCOOIEHUT T10 11eIeBOMY HA3HAUEHUIO.
[TpuBenuTe KAacCUDUKAMUIO TPUCTOCOOIEHUN TI0 CTETIEHN CIIEIHAIH-
3aIuu.

UeM oT/IMUAETCS YHUBEPCAIbHO-COOPHBIE MPUCIIOCODIEHUsT OT COOPHO-
PasbOPHBIX PUCIIOCOOTEHMIT?

YTo mpeacTaBiisitoT 060l 30HBI PeHTA0EIbHOCTH IIPUMEHEHUST CTAHOYHBIX
HPUCIIOCOOIeHUI

Yro Briouaer cucrema CM3CII?

[IpuBenuTe KIaccuUKAIUIO MPUCTIOCOBTEHHH IO YPOBHIO MEXaHU3AIN
U aBTOMATH3AIMH.
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Nnasa 2
OCHOBbI TEOPUUN BA3UPOBAHUA 3ATOTOBOK
B CTAHOYHDLIX MPUCMOCOBJIEHUNAX

B dannoii enase paccmompeHbl OCHOBHblE NOHAMUA U NOA0MNCEHUA meopuu ba-
3UpPOBAHUA, OCHOBHbIE CXeMbl 6a3up06aHu;z u cnocobut YCMAHOBKU 3A20MO060K
5 npucnoco@zenwzx ons o6pa60mlcu HA mMemannopeicyuux cmankax U 6 KoH-
MpO/bHbIX l’l[)LlCﬂOCO6/l€HUﬂX.

[Ipu u3roToBieHUN WM3/eTUs TEXHOJOTY IIPUXOIUTCS 3a1aBaTh
U JIOCTUTATh C ONPE/IEJIEHHOMN TOYHOCTBIO B3AUMHOE PACIIONIOKEHNE, Ha-
pUMeEp, COeIMHIEMBIX eTaseil pu cO0pKe, OMPEAEIATh MOJoKEHNE
3aroTOBOK B TEXHOJIOTUYECKUX CUCTEMAX OTHOCUTEIHHO HMHCTPYMEHTOB
u T.1. IIpu KOHTpOJIE TOTOBBIX JeTajieil BOSHUKAET HEOOXOAMMOCTh
OTIPeJieJisiTh B3AUMHOE PACIOJIOKeHe U3MEPUTETHHOTO YCTPOUCTBA
u ob6bekTa uaMepeHus. Bee 910 BXOAUT B 3agaun Gasuposanus. Co-
rmacio 'OCT 21495-76 GasupoBaHueM Has3bIBaeTCs IPHUAAHUE W3-
JIeJIUI0 WK 3aTOTOBKE TPeOYEMOTO TOJIOKEHUST OTHOCUTETHHO BBI-
OpaHHON CUCTEMBI KOOP/IMHAT.

Tpebyemoe TONOKEHNE TBEPAOTO TeJa OTHOCUTETBHO BBHIOPAHHOMN
CHUCTEMBI KOOPAUHAT MOCTUTAETCS HAJIOKEHUEM TeOMETPUYECKHUX
WU KUHEMATU4eCKuX cBsi3eil. CBSI3sIMU B TEOPETHUYECKON MEXaHUKE
HA3bIBAIOT YCJIOBUS, KOTOPbIE HAJATAIOT OTPAHMYEHUST TOJBKO Ha TIOJIO-
JKeHue Tesia (TeOMeTPUYECKast CBsI3b) WJIN Ha TTOJI0KEHIE Tea U Ha CKO-
POCTb JIBMKEHUS TOUEK TeJsia (KHHEMATUYECKAs CBSI3b).

HesaBucumbie mepemeiiiennsi, KOTOPble MOXKET UMETH TEJIO, HA3bI-
BaIOT CTENeHsAMY cBOGOIBI. AGCONIOTHO TBEPAOE TEJO B TPOCTPAHCTBE
HUMeET TMeCTh CTeNeHel cBOOGOAbI (JIIsT TPEXMEPHOTO eKapTOBa MPO-
CTPAHCTBA 3TO TPU ME€PEMEIEHNUs BIOJb OCeil KOOPIUHAT U TPU — Bpa-
NIeHUsT OTHOCUTEJBHO 3TUX e ocell koopamHaT (puc. 2.1)). s npu-
JIAHUS TEJTY OINpeleIEHHOTO TI0JIOKEHUS U COCTOSTHUST TIOKOSI OTHOCH-
TEJIbHO BBIOPAHHON CUCTEMbI KOOPIMHAT €T0 HA/I0 JIMIIUTh BCEX TIECTH
creneneil ¢cBoOO/IbI, HAJOKUB HA HETO TIECTh JBYXCTOPOHHUX T€OMET-
puuecKkux cBsizeil. B MexaHuke sTa TeopeMa M3BECTHA I10][ HA3BAaHUEM
«IIpaBuiio mectu ToueK».

ITpu MexaHndyecKoii 00paboTKe 3aTOTOBOK Ha CTaHKAaX 6asupoBaHUeM
MPUHATO CYNTATDh MPUIAHNE 3aTOTOBKE TPeOYEMOTO MOJI0KEHUS OTHO-
CUTEJIHHO 2JIEMEHTOB CTAHKA, OTPEAESIONINX TPAEKTOPUUA B3aUMHOTO
nepeMenieHusT 3aTOTOBKU M 06pabaThIBAIOIIEr0 NHCTPyMeHTa. JIJIst BbI-
NOJIHEHUST TEXHOJIOTUYECKON olepainun Tpedyercs He TOJbKO OCyIle-
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cTBUTDH GasmpoBaHue 06pabaThIBAEMOIT 3ar0TOBKH, HO TaKsKe 0OECTIeYnTD
ee HEelO/BIKHOCTh OTHOCUTETBHO MPUCIIOCOOJIEHNUST HA BECh TT€PUOJ
06paboTKM, rapaHTUPYIONIYI0 COXPAHEHUE HEM3MEHHOTO MOJIOKEHS
3arOTOBKU M HOPMAJbHOE MpoTeKaHue mpoiecca 06pabotku. B csizu
C 9THM TIPU yCTAHOBKE 3arOTOBOK B TPUCIIOCOOJEHUSAX PEIIAlOTCsT
IBe 33/1a4: OlIpefleJieHre MOJIOKEHUST 3aTOTOBKU B TEXHOJIOTHYECKOM
cucreme, obecrieunBaeMoe GaznpoBaHueM, u obecliedeHrne HEM3MeH-
HOCTH TTOJIOKEHUST 3aTOTOBKHU IOCTUTHYTOTO TIpU GAa3MPOBAHNH, TOCTH-
raeMoe 3aKperieHHueM 3aroToBok. [lo cBoeit pusnueckoii cyTu aTu /1Be
3amaun pazandHbl. OHAKO ¥ IEPBYIO, U BTOPYIO 3a/]a4y PelaloT myTeM
HAJIOJKEHUS! OTIPe/IeIEHHBIX OTPaHNYeHul (CBsI3€il) Ha BO3MOXKHbIE TIe-
peMelIeHrs 3ar0TOBKU B NMPOCTPAHCTBE, HO CBSA3W MMEIOT Pa3JIMYHBIN
XapaxTep: 1pu 6a3MPOBAHIK — TTO3UIUOHHBIE (T€OMETPUIECKHE), & IIPU
3aKpellJIeHud — JIHaMIYecKue.

Puc. 2.1. Cxema NO3NLNOHNPOBaHUA NPU3MATMUYECKON feTanun B cucteme
KoopAauHat XYZ: HOMepPa OMOPHbIX TOYEK U MPUNOKEHHDBIX K HUM KOOPANHATHbIX
CBfA3ell COOTBETCTBYIOT HOMepaM NMLLaeMbIX CTeneHel cBoboabl (NepemelleHnii),

NMOKa3aHHbIX CTPeJSIKkaMn OKONTO KOOPAMHATHbIX OCen

B kauecTBe npuMepa paccCMOTPUM CXeMY OTIpe/leIeHus MOJT0KeHuI
NPU3MATUYECKOTO TeJIa OTHOCUTEIBHO BHIGPAHHOM CHCTEMBI KOOPMHAT
XOYZ (cm. puc. 2.1). [lns onpeneneHus MOJ0KEHUS IPU3MATHYECKOTO
TeJsa B IIPOCTPAHCTBE HEOOXOAMMO CBsI3aTh Tpu Touku (7, 2, 3), mpunaz-
JieKaIe ero HUKHEN IIOCKOCTU <Ay, He Jiexkaniue Ha OJTHOU MPSIMOi,
IBYCTOPOHHUMMY TO3UITHOHHBIMI CBSI3SIMU C TLIOCKOCThI0 XOY mpsiMo-
YTOJIbHOM cucTeMbl KoopauHat. [Ipu aToM 1ByCcTOPOHHME CBSI3U, CUMBO-
J3UpyeMblie KoopauHatamu 7, 2 u 3, MOTYT OBITb ITPECTABJIEHBI B BUIE
HeZleOPMUPYEMBIX CTEPIKHEH, JKEeCTKO CBSI3aHHBIX C HWKHEH TLI0C-
KOCTBIO TeJIa, COXPAHSIONINX, OJTHAKO, CIIOCOOHOCTD CKOJIB3UTh TI0 TJI0C-
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koctu XOY Brosb oceti OX u OY, He oTphIBasich OT Hee. B pesyibraTte
HTOTO MPU3MATUYECKOE TEJIO JIUIIAETCS TPeX CTereHeil cBoOobI, T.e.,
B YACTHOCTHU, OHO TePseT BO3MOKHOCTh TOCTYMATEIbHOTO IBUKEHMUS
B10JIb ocu OZ (Touka 1) v BpalareJbHbIX IBMKeHWI BOKPYT oceit OX
(touka 3) u OY (Touka 2). [lng juineHus Teja ele ABYX CTeleHen
CBOGO/IBI, T.€. TUIIEHNSI BO3MOKHOCTHU €T0 TlepeMerieH st BAoab ocu OX
1 TIoBOpoTa BOKPYT ocu OZ, He0OXOANMO COEJUHHUTH ero GOKOBYIO I0-
BEPXHOCTDH «B» MBYMS IBYCTOPOHHUMU CBI3IMHU (KOOPAWHATAMU 4, 5)
¢ mwrockocThio YOZ. JI71st TIOJHON OPUEHTUPOBKU Tesia B TIPOCTPAHCTBE
HEOOXOMMO JIMIIUTE €T0 MIeCTOH CTeMeHn CBOGOIbI, T.e. BOSMOKHOCTH
nepemerieHust Bosb ocu OY; 1t 3TOTO Clie[lyeT COeAMHUTD MTOBEPX-
HOCTb «C» OIHON JIBYCTOPOHHEH CBA3bIO 6 ¢ 110cKocTbio XOZ. Takum
00pasoM, B TouKax 7—6, PAaCIIOIOKEHHBIX Ha IIJIOCKOCTSIX JAeTall, K Hell
MPUJIOKEeHbI KOOPAMHATHbIE CBSI3U, JIUIIAIOIINE JIETATb BCEX ITECTH BO3-
MOJKHBIX TIepeMelneHnii. Takue TOUKU MPUHATO HA3bIBATh OMOPHBIMIL.
ITo TOCT 21495-76 «basuposanue u 6as3bl B MammHocTpoenuu. Tep-
MUHBI U OTIPEZIeJIEHUST> OTIOPHAS TOUKA — «TOYKA, CUMBOJIU3UPYIOIIAs
OIHY M3 CBSI3EH 3aTOTOBKU WJIN U3ZEINS C BRIOPAHHON CUCTEMOI KOOp-
nuHaTs>. [Ipu aTOM 0bectieunBaeTcs OnpeIeIeHHOCTD MOJIOKEH IS 3ar0-
TOBKH B COOTBETCTBYIOIIEM KOOPAMHATHOM HATIPABJICHU.

CxeMy pacrioyio)keHWs OMOPHBIX TOYEK Ha jgeTanu (Wjau 3aro-
TOBKE) Ha3BIBAIOT cXeMol OaszupoBaHusa. OTMOPHbIE TOUKKM HA CXeMaX
6asupoBaHus 0603HAYAIOT CHENMATbHBIMUA 3HAYKAMHU, KaK MOKa3aHO
Ha puc. 2.2. Ha atom pucynke mpuBesieHa cxema 6asupoBaHusi, COOT-
BETCTBYIOIIAs CXeMe MO3UIIMOHUPOBAHIS, TIPE/ICTaBIeHHOH Ha puc. 2.1.
OmnopHble TOYKU pacriojiaraloT Ha 6azax geTaan. basa — moBepXHOCTH
WJIN BBITIOJTHSIONEE Ty Ke (DYHKIHNIO cOUeTaHwe MMOBEPXHOCTEMH, OCh,
JIMHUS, TOUKA, TPUHAJIEKAIITNE U3/IeJNI0 (IeTali, 3aTOTOBKE, U3/IEJIHIO)
U VICTIOJIb3YEMBIE JIJIST OTIPE/IeJIeHUST TIOJIOKEHUST U3/IEUS B BHIOPaHHOI
cucreme koopaunat. Ha puc. 2.1 u 2.2 komiekT 6a3 IpU3MaTUYECKOIt
JeTaj mpejcTaBiaser coboil coueTaHue ee peasbHbIX MOBEPXHOCTEN
A, Bu C. Ockn3 neranu (3arOTOBKHM) € YKa3aHUEM PACIIOJOKEHUS
OTOPHBIX TOYEK HA3BIBAETCSA TEOPETUUECKOH cxeMOiil Ga3upoBaHuUsl.

Ha 6asax jmeranu Bcersia MOKHO MOCTPOUTH JKECTKO CBSIBAHHYIO
C Heil cucTeMy KOOPAMHAT, KOTOPYIO MPUHSATO HAa3biBaTh COOCTBEHHOM
cucTeMOl KoopanHat 6asupyemoii getamu (cM. puc. 2.1 — cucrema Ko-
opauHar X,0Y,Z,), 4To M03BOJISIET pacCMaTPUBATh Oa3UPOBAHKE JETAIN
Kak ompejesieHue MoJ0KeHUsT ee COOCTBEHHON CHCTEeMBI KOOPAUHAT
OTHOCHUTETHHO BBIOpaHHOI. B aTOM ciiydae KoopAnHATHbBIE CBSA3U 1—6
BBICTYTIAIOT KaK CBSI3U MEXKIY COOTBETCTBYIOIUMY KOOPAUHATHBIMU
MJIOCKOCTSIMU. B TeXHUKe 9TOT MOAX0] TT03BOJIET chOPMYIUPOBATD
B KQJKJOM KOHKDETHOM CJIy4ae TpeGOBaHUs K OTHOCUTENHLHOMY ITOJIO-
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JKeHUto 6a3, BXOAIINX B COCTaB KOMILIEKTA, MCXO/s M3 TPeOOBAHUI
K OTHOCUTEJIBHOMY TOJIOKEHUIO0 KOOPAUHATHBIX TIJIOCKOCTEl (UX B3a-
UMHON TepIeHInKyIApHoCcT). TeopeTndeckas cxeMa 6a3upoBaHuUst
B IPUCHOCOOJIEHUN PEATU3yeTCs COOTBETCTBYIOIUM BBIGOPOM ycTa-
HOBOYHBIX 371eMeHTOB. [loj1 ycTaHOBOUHBIMU dJIeMEHTAMU MPUCIIOCO-
GJieHuiT Oy/ieM MOHMMATh JAETATH U MEXaHU3MbI TIPUCIOCOOIEHMUST, KO-
TOpBIe 00ECIIEYNBAIOT 3alaHHOE TEOPETHUYECKOI cXeMoil 6asupoBaHus
1 0IHOOOPa3Hoe MoJoKeHe 06pabaThIBAEMBIX 3aTOTOBOK OTHOCH-
TEJIbHO UCTIOJIHUTEJbHBIX TIOBEPXHOCTEN MHCTPYMEHTA.

4 5 6 ~ ~
64 <> <& K5k Ko

3 2 1 2 1,3 1 2 3

Puc. 2.2. TeopeTnyeckan cxema 6a3npoBaHmMsa NPU3MaTUYECKon ageTtanm
(B cooTBeTCTBUM C pUC. 2.1)

HecMmotps Ha pasHoobpasue 3agad 1o 6a3MpoBaHUIO, IPU paspa-
60TKe UX KJacCUMUKAIUN OrPaHUYIJIICh BCETO TPeMs KiacChuduKa-
IMUOHHBIMU MpU3HaKamMu. baspl kiraccuunupyor 1o Ha3HAYEHUIO,
[0 YKCJY OTHUMaeMBbIX CTelleHeil cBOOOAbI M 10 KOHCTPYKTHBHOMY
odopmirennio (puc. 2.3).

1O HASHAYEHMUIO

IO Yncjiay
Koncrpykropekas | OTHUMAEMBIX
OcHoBHast ] CTEHEHEﬁ
Benomorarenbnas — CBODBO/IbI
PasmepHast —Ycranosounags — ™
|~ Hamnpasisomas———
TexHosornyeckas | Ouopras | 110 KOHCTPYK-
—=/IBoiinas Hampassonas™} TUBHOMY
MSMepHTeanaﬂ [—/IBoiinas ornopHast -1 OD®OPMJIEHUWIO
_”OHO}?HO*HaHpaBHﬂ}Omaﬁ—>_,_ Tnmas
—=Tpoiinas onopHas - 1 Crpoitas

Puc. 2.3. Knaccudpukauus 6a3 no Tpem KnaccmoukaLMoHHbIM Npri3Hakam

IMockoapKy 6a3MpoBaHie UCTIOMB3YETCS Ha BCEX CTAMUAX CO3MaHMUS
MalllUHbI TP KOHCTPYUPOBaHUU, U3TOTOBJIEHUN U U3MEPEHUH, 63.3]31
KraccuUIUPYyIOT Tpekae Bcero nmo Hazuadenuio. [lo atomy mpu-
3HAKy Pa3JnyaioT Tpu BuAa 6a3: KOHCTPYKTOPCKIE, TEXHOJOTHIECKHE,
nu3MepuTesbibie. KOHCTPYKTOPCKOI Ha3biBalOT 6a3y, UCIOJIb3YyEMYIO
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IJIST OTIPEIeSIEHIS TOMOKEHNS AeTan (COOPOUHON eTNHUIBI) B M3-
JIeJTUY WJTH TIOJIOJKEHUS OT/IeIbHON TTOBEPXHOCTH Ha fleTanu. KoHcTpyk-
TOpcKue 6a3bl MOTYT OBITH TPEX PA3HOBUIHOCTEN: OCHOBHASI, BCIIOMO-
ratejbHas, pasmepHast. OCHOBHOI Ha3bIBAIOT KOHCTPYKTOPCKYIO 6asy,
OpUHALJEKAIYI0 JaHHOH peTanu (cOOPOYHOI eUHUIE) ¥ HCIIOJb-
3yeMylo /i onpenesnenus ee nojgoxkernus B CE. BemomorarenpHo
Ha3bIBAIOT KOHCTPYKTOPCKYIO 6a3y, IPUHAJIEKAIYIO TaHHON JeTasIu
(cO60OpOYHOIT eAMHNIIE) M HCIIOIB3YEMYIO JJIST ONIPeAeeHUN OI0KEeHNsT
MPUCOENHAEMOTO K Hell uzennsd. Pa3zMepHoll Ha3bIBAIOT KOHCTPYK-
TOPCKYIO 6a3y, TPUHALIEKAIIYIO JaHHOM JETaIN U UCIOIb3YEeMYIO
JITIST OTIPEIeJIEH NS TIOJIOKEHUS IPYTUX ee TTOBEPXHOCTEH NN JIEMEHTOB
OTHOCHUTEJIFHO BBIGPAHHON MOBEPXHOCTH. TEXHOJOTHYECKON HAa3hIBAIOT
6a3y, UCMOIb3YEMYIO JITIST OTIPEeSIEHNUST TTOJI0KEHNST 3aTOTOBKH, TETAIIH
i cOOPOYHOI eAUHUIIBI B TIPOIIECCE MX U3TOTOBJIEHWS WJIM PEMOHTA.
OueBUAHO, YTO BCe MOBEPXHOCTH (WM APYTHE 3JIEMEHTHI), COCTaB-
JIAIOTIIE TEXHOJOINYECKYIO 6asy, IpUHaIesKaT 6asupyeMoii 3ar0TOBKE,
neraiu, cbopounoii equnuIe. VIaMepuTeabHOM Ha3bIBAIOT 6a3y, NCOIb-
3yeMyIo JJIsI OTIpe/leIeHNsI OTHOCUTETBHOTO TTOJOKEHNS 3aTOTOBKY, Jie-
Ta/Il WM cOOPOYHOI eIMHUIIBI U CPEICTB U3MEPEHMSI.

3aKkoHBI 6a3UPOBAHUS SABJSIOTCS OGIIUMU JIJIsT BCEX CTAAWI M3TO-
TOBJIEHHWS MAITMHBI, TOITOMY HE3aBUCHMO OT HaszHadeHus Gasbl KJac-
CUGMUIUPYIOT TI0 YUCTY OTHMUMAEMBIX CTeTleHeld cBoOoabl. Tak Kak
JIUTIIeHNe KKA0H M3 BO3MOKHBIX cTelleHel ¢cBOOOIbI Ha cxeMax 0a3u-
poBaHUsT 06ECIEeUNBAETCS OIHON OMOPHON TOUKON, MOKHO TOBOPUTH
Takke 06 oTnYnn 6a3 10 YKCIY PACIONOKEHHBIX Ha HUX OMOPHBIX
touek. [lo aToMy KiIaccuuKalMOHHOMY TPU3HAKY PA3JMYaiOT ceMb
pasHoBUAHOCTEN 6a3: yCTAaHOBOYHAsS, HAMPaBJAIONAsI; OTOPHALT;
JIBOMHAS HAIIPABJIAIONIAs; ABOMHAS OMOPHAS; OTIOPHO-HAIIPABJISIONIAS;
TPOITHAST OMOPHASL.

YcraHOBOYHON HasbiBaroT 6a3y, JUIIAOILYI0 usgesue (3ar0TOBKY,
neTanb, COOPOYHYIO €AUHUILY) TPEX CTENeHeN CBOOOIBI: MepeMeIleH s
BIIOJTh OJHON KOOPAWHATHON OCH W BPAIleHUIl BOKPYT IBYX APYTHUX
oceil. M3 TeopeTnueckoil MeXaHUKW U3BECTHO, UTO TBEP/OE TEJO, yCTa-
HOBJIEHHOE Ha TPU TOYKH, TPHOOPETAET TeM GOJIBINYI0 YCTONYUBOCTH
U TOYHOCTH ITOJIOKEHUSI, YeM [ajIbllle ONOPHBIE TOYKU PACIOJIOKEHBI
OJIHA OT JIPyTroil. B ¢BsSI3M ¢ 9TUM TIPU KOHCTPYUPOBAHUY JIETAIA HEOH-
XOZIMMO CO3/IaBaTh, a IPU M3TOTOBJIECHUN W M3MEPEHNH HMCIIOIb30BaTh
B Ka4eCTBe YCTAaHOBOUHOM 6Ga3bl IIOBEPXHOCTD ¢ HAUGOMBIIUMK TabapuT-
HBIMU Pa3MePaMU.

Harmpassistrotiieil Ha3bIBaIOT 6asy, JUIIAIIYIO U3jeane (3aroTOBKY,
neTab, CG0POUHYIO eIMHUILY) ABYX CTETeHeld CBOOO/IBI: TePEMEIEH IS
B/IOJTb OJTHOHM KOOP/IMHATHOM OCU M BpalleHus BOKPYT Apyrou ocu. B ka-
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4eCcTBE HAIPABJAAIONE 6a3bl UCIIOIB3YIOT MOBEPXHOCTH, UMEIONLYIO
GOJBIIYIO MPOTSKEHHOCTh B HANPABJIEHUU BBIEYKa3aHHON KOOPAU-
HaTHOI OCH.

OnopHoii HaszbiBaOT 6asy, JUINAIONIYI0 u3jgere (3arOTOBKY, Je-
TaJjib, COOPOYHYIO €AMHUILY) OLHON CTeIleHH CBOOOIBL: IIepeMeNeHIs
B/IOJTb OJTHOM KOOPJIMHATHOW OCH WJTU BpallleH!sT BOKPYT KOOPMHATHON
ocu. OueBUIHO, YTO OJHY OMOPHYIO TOUYKY MOKHO Pa3MeCTUTDb Ha I10-
BEPXHOCTHU JIIOOBIX PasMEpPOB, MOITOMY OOBIYHO B KaueCcTBe OIMOPHOI
6a3bl MCIOJAB3YIOT TIOBEPXHOCTh HAUMEHbIIIEro rabapuTHOrO pazmepa
(n1s1 oGecriedyeHs onpeeeHHOCTH Ga3UPOBAHUS).

JIBOiiHO# HATIPABJSIONEN HA3BIBAIOT 6a3y (Kak MPABUJIO, T[UJTIH-
JIPUYECKYIO TTIOBEPXHOCTb WJIK €€ OCb), KOTOpasi JullaeT usnenave (3a-
TOTOBKY, [€Tajlb, COOPOYHYIO €JUHUILY) YeThIPEX CTeleHel CBOGOIH,
a UMEHHO: TIepeMeleHus BOJIb JABYX KOOPJMHATHBIX OCeil U BpallleHus
BOKPYT 9THX e oceil. V13 paHee pacCMOTPEHHBIX TpeOOBaHMII K Ha-
npasJsioneil 6ase BHITEKAET, YTO MPU M3TOTOBJECHUM HYKHO UCIIOJb-
30BaTh B KaueCcTBe [IBOMHOI HalpaBJsiouieil 6asbl 0CECUMMETPUYHYIO
MOBEPXHOCTh HAMOOJIbIIEH AMUHBL B MpakTHKe MPUHIATO CYMTATh, YTO
[VJIMHP MOKET CJYKHUTh IBOMHOM HapaBJIsAioniell 6a3oil mpu cOOTHO-
IIEHUH €T0 JJIUHBL 1 AraMeTpa 0oJIblile equHIIbI (IIMHHBI UIHHID).

JlBoiiHas HarpasJstionas 6asa MpeBpaIlaeTcs B ABOIHYIO OMOPHYIO,
eC/IM COOTHOIIEHHUe JJIMHBI 0asbl U ee ArMaMeTpa CTAHOBUTCS MEHbILEe
WJIA PABHO eMHUIIE.

OmopHO-HATIPaBALIONEH HAa3bIBAIOT 6a3y, JUIIAOIYI0 U3/ETHE
(3aroTOBKY, AeTajb, COOPOUHYIO €AMHMILY) IISITH CTelleHel CBOOOIHI,
a UMEHHO: TlepeMeIeHNs BIOJIb BCEX TPEX OCENl KOOPAWHAT W BpallleHus
BOKPYT ABYX 13 HuX. OmopHO-Hanpassonas 6aza MOKeT ObITh peaiu-
30BaHa KOHUYECKON MOBEPXHOCTHIO OTHOCUTEIBHO MaJION KOHYCHOCTHU
u 60JbII0I AMUHBL. B aTOM cilydyae BepHIMHA KOHYyca JULIaeT Oasupy-
eMoe M3ieJIie OMHOW CTeeHn cBOOOIBL, a OCh KOHYyca peaqnsyer (aHa-
JIOTUYHO JITMHHOMY ITWJIWHAPY WU €ro ocK) (PyHKINIO ABONHON Ha-
[paBJistiolieil 6asbl, T.€. JIUIIAET U3JE/INe YeThIPEX CTelleHel CBOOOIBL.
B kauecTBe mpuMepa peaausalui OOpHO-HAIPABIIAIONIel 6a3bl MOKHO
MIPUBECTH MHCTPYMEHTAIbHbIE KOHYChI UJIM KOHYChl Mop3e.

TpoiiHoll omopHOIl HasbBalOT 6a3y, OTHUMAIOIIYIO y geTaan (3a-
FOTOBKU, U3JIe/INs) TPU CTEINEHU CBOOOIBL IepPeMeIleHus BIOAb TPeX
KOOPAUHATHBIX ocell. [To aHamoruu ¢ ABOITHOII OIIOPHOIL Takast 6asa o-
JIlydaeTcs U3 ONOPHO-HAIPABJISAONIEN TPU PE3KOM YMEHBIIEHUH JIJITUHBI
KOHYyCa M yBEJTMYEHUH €T0 yIJIa.

Bce paccmoTpenHbie 6a3bl TaksKe MOTYT ObITh KJIacCH(MUIINPOBAHBI
KOHCTPYKTUBHOMY oopmirernio 6asbl. [0 aToMy MpU3HAKY PasJImyaoT
6a3bl IBHBIE U CKPBITHIE. [10/ ABHOM moHMMaIoT 6asy nsnenus (merTanm,
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3arOTOBKM M COOPOYHON eINHUILIBI ), TIPEACTaBICHHYO JINOO0 PeaTbHON
MOBEPXHOCTBIO, JTMOO Pa3sMETOYHON PUCKOH WJIM TOYKOI IIepecedeHust
TaKUX PUCOK. B oT/inume oT IBHBIX 6a3 CKPBITHIE KCIIOJIb3YIOT, KOT/Ia He-
06XO0IMMO OTPeeTUTh (MU 3a/aTh) TOJOKEHIE U3/ENUST C TOMOIIHIO
oCH, TiepeceyeHnsi OCell MJIN TNIOCKOCTH CUMMETPHH, COOTBETCTBEHHO,
CKpbITast 6a3a M3JIEJHsI MOKET TIPENCTABISATh c000il BooOpakaemble,
TOYKY, OCh WJIU TIJIOCKOCTb.

Tak:ke BBIIEIAIOT NCKYCCTBEHHBIE U TOTIOJHUTETbHBIE TEXHOIOTHU-
vyeckre 6a3nl. Ecam KOHGUTYpaIisa 3aTOTOBKM He JTAET BO3MOKHOCTD
BBIOPATh TEXHOJIOrYeCKKe Gazbl, 06eCeYnBaOIIIe ONpeIeJIeHIE MOJI0-
SKEHUS 3aTOTOBKH B TEXHOJIOTUYECKON CHCTEMeE € 33[aHHOH TOYHOCTHIO,
TO B 3arOTOBKE CO3/IA0T MCKYCCTBEHHBIE TEXHOJOTMYECKUe Oasbl.
VckyccTBeHHbIE TEXHOTOTHYECKYE HA3bl HE YIACTBYIOT B BBITTOJHEHUH
JETAIBIO ee CIIy:KeOHOTO Ha3HAYEHMs], HO U He TPEMSTCTBYIOT 3TOMY,
MO3TOMY TIOCJI€ U3TOTOBJIEHHS] OHU OCTAIOTCS B KOHCTPYKIIMH JI€TAJIH.
B 6osbIIHHCTBE c/lyYaeB UCKyCCTBEHHBIE 6Ga3bl HE TPEIYCMOTPEHBI
B UepTeXe eTaIN, HO MHOTIA KOHCTPYKTOP 3a/Ia€T OT HIX Pa3MePhI pac-
TOJIOYKEH IS TTOBEPXHOCTEH, HATTPUMED paraibHOe OreHne Teek Baia
OTHOCHUTEHHO 00Tl OCH TIEHTPOBBIX OTBEPCTHUI.

Becpma pactipocTpaHeHHBIME HCKYCCTBEHHBIMU TEXHOJOTHIECKIMMU
GazaMu SIBJISIFOTCSI IIEHTPOBbIE OTBEPCTHUST HA BajiaX, 06pabaThIBAEMbIX
C BBICOKOU TOYHOCTBIO MJIM HA BajaX C MOHMKEHHON JKECTKOCTBIO.
K uckyccTBeHHBIM GazaM Tak:Ke OTHOCSITCS TIOBEPXHOCTU 3arOTOBKH,
KOTOpbIE JIJIs TOBBIMIEHUS TOYHOCTH YCTAaHOBKM 0OpabaThIBAIOTCS
¢ GOJIBIIIEN TOYHOCTBIO, YeM 3TO HEOOXOIMMO TI0 YEPTEKY.

K nomosHuTENbHBIM OTHOCST 6a3bl, KOTOPbIe MpeaHa3HAYEHbI
nist 6asUpOBAHUS JIETANN B TEXHOJIOTUYECKOH CHCTEME C 3aJaHHON
TOYHOCTHIO TIPU HEBO3MOKHOCTH MCIIOJIB30BAHMUS B KAUeCTBE TAKOBBIX
CYIIECTBYIOMUX B KOHCTPYKIIUU TIOBEPXHOCTEH 3aTOTOBKU U MOJIEKAT
B aTbHEHNIIeM yAQJIeHWIO TOCTe BBITIOTHEHNS (QYHKIUN TeXHOJIOTH-
yeckux 6as.

B psane ciaydaeB omnpenesneHve MmMoJiokeHus: getanu (3aroTOBKH)
He TpeOyeT HaJOKeHMsI Ha Hee BCeX IIECTH KOOPAMHATHBIX CBSI3eil.
B atom ciyuae cxema 6asupoBaHusi OKA3bIBAETCS HETIOJHOM, U JIETAJh
(3aroToBKa) B MOMEHT Ga3MPOBAHUS COXPAHIET OJHY WU HECKOJBKO
crerenei cBo6obI. VICTOMb30BaTh HEMOTHbIE CXeMBI 6a3UPOBAHUS BbI-
TOIHO, TaK KaK 9TO MO3BOJISIET YIPOCTUTh KOHCTPYKIINIO TEXHOJOTHU-
JeCcKOlf OCHACTKU. B Takux cxemax Bcer/ia IPUCYTCTBYET HeolpeieieH-
HOCTH 6a3MPOBAHUS B HEKOTOPHIX KOOPAWHATHBIX HATIPABIEHUSIX, UTO,
OJIHAKO, HE TIIPUBOAUT K CHUYKEHMIO KadecTBa 00paboTKH.

[Tpu BBIGOPE TEXHOJOTMYECKUX 0a3 1e1eco06pPa3HO BBHIMOJIHATH
NPUHIIAIBI COBMEIIEHUs U enHeTBa 6a3. IIpuHIm coBMenienus 6as 3a-
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KJIFOYaeTcst B TOM, 4To 1ipu BiGope TB jyist 06paboTKu 3aroTOBKY U 13-
MepUTEbHBIX 6a3 P KOHTPOJIE AETAIU B KaueCTBe TEXHOJOTHUECKIX
cJielyeT IPUHUMATD [TOBEPXHOCTH, KOTOPbIE OZIHOBPEMEHHO SIBJISIOTCA
KOHCTPYKTOPCKMMU pasMepHbiMu Gazamu. [IpuHimn nocrosHersa 6a3
3aKJIIOYAETCS B TOM, UTO TPH pa3paboTKe TeXHOJIOTHYECKOTO MpoTlecca
11e71eCO00Pa3HO MCIIOIb30BaTh B KAUYECTBE TEXHOJOTMYECKUX 6a3 OJHU
U Te jKe OBEPXHOCTH, He JolycKas 6e3 Heobxoaumoctu cMenbl TH.

ITpuHIUIHATBHBIE CXeMBI 6A3WPOBAHMUS 3aTOTOBOK € HAPYKHBIMIU
U BHYTPEHHUMH I[UJIHHAPUIECKIUMY OA30BBIMU TIOBEPXHOCTSIME OJU-
HaKoOBBL. PacmosioskeHre omoOpHBIX TOYEk ToKa3aHo Ha puc. 2.4. Teo-
peTryeckast cxemMa GasMPOBaHUsI 3aTOTOBOK 110 OCH IUJIMHAPUIECKON
MMOBEPXHOCTU W IEPIEHUKYJISAPHON K €e OCU IJIOCKOCTH T0Ka3aHa
Ha puc. 2.5, a, 110 UJIUHPUIECKON TTOBEPXHOCTU U TIEPIEHAUKYISIPHON
K €€ OCH TIJIOCKOCTH MOKa3aHa Ha 2.5, 0.
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Puc. 2.4, TeopeTnyeckan cxeMa 6a3npoBaHvsA No ANMMHHON LUIMHAPUYECKON
NOBEPXHOCTN

Ha puc. 2.4 nokazana teoperndeckast cxema 6asupOBaHMUS 3arOTOBKI
110 JUTMHHOM MUJINHIPUYECKON TOBEPXHOCTH ¢ cooTHOIIeHueM [ / d > 1.
[ImockocTH, onpenessoNie MOJOKEHNE TIHHIPUYECKOH TTOBEPX-
HOCTH, SBJSIOTCS MHUMBIMU (CKPBITBIMT ), TPETHS TJIOCKOCTh, KaK Ipa-
BUJIO, SIBHAST 1 OOBIYHO IIPOXOUT Yepe3 TOPIIEBYIO TIIOCKOCTb. MHUMbIE
nockoctr (X,0,Y, u X,0,Z,) npoxoasT yepes3 oChb IeTANH U SIBISIOTCS
B3aMMHO TEPIEHIUKY IS PHBIMU.
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Puc. 2.5. TeopeTnyeckmne cxembl 6a3npoBaHNA 3aroTOBKM Mo AJIHHOMN
LUUANHAPUYECKON NOBEPXHOCTU 1 TOpLy:
a — C NCNONb30BaHMEM CKPbITON 6a3bl; 6 — C UCMONIb30BaHMEM ABHOM 6a3bl

Ha manmoit nnockoctu X, 0, Y, pacmonaraioTcs onmopHbie TOYKU 1
(1pu coeMHEHUN ¢ KOOPAMHATHON TockocThio XOY skecTKOl ABYX-
CTOPOHHEN KOOPAWHATHOM CBSI3bIO JIUIIAET 3arOTOBKY UJIH IETATb TIepe-
METIEeHUS BIOJb OCU Z) 1 2 (JUTIAeT 3aTOTOBKY WJIN JIETaJId BpallleHns
BOKpYT ocu X). AHAJIOTUYHO Ha TEPIEHIUKYISIPHON el KOOPIUHATHOMN
mockoct Y,0,Z, pactionaraioTcs OTIOpHbIe TOYKY 3 (JIUIIAET 3aTOTOBKY
WJIN JleTallb TiepeMeleHus BoJib ocu X) u 4 (JIdiaeT 3aroToBKY WJIH Jie-
TaJIu BparieHust BOKpyT ocu Z). Kak m3BecTHO, Takve 6a3bl Ha3bIBAIOTCS
HanpasJsionuMi. [I0CKOJIbKY X ABe, a3y Ha3Baju ABOMHOW HaIpaB-
Jistioltieil. 3aroToBKa UJM eTalb JIAIIAETCs IepeMellleHus BA0Ib ocu Y
TP HAJIOJKEHNH Ha Hee JKeCTKOH ABYXCTOPOHHEH KOOPAWHATHON CBI3U
¢ mockocteio XOZ (onopHas Touka 5). B ciydae orcyTcTBus Ha feTann
ACIMMETPUYHBIX 2JIEMEHTOB (T1a30B, HETIEHTPATbHBIX OTBEPCTUN U T.II.)
cxema 6a3upOBaHMsI TAKOTO MUJINH/PA MOKET ObITh TOJBKO HEMOTHOIL.
B cirydae HamMaus Ha IeTaIl TAKOTO 3JIEMEHTA, OHA MOKET GBITh JIUIIEHA
IIeCTOi crereHn ¢BoOOABI (BpalleHrst BOKPYT OCH Y — OIIOpHAsl TOYKa
6) 3a cueT HAJIO}KEHUS TIECTON KOOPAUHATHOU CBSI3U CBSI3BIBAIOIIIEN ATOT
aJ1eMeHT ¢ I0ckocThio XOZ. U cxema 6a3vpoBaHMsI CTAHOBUTCS ITOJIHOIA.

[Tpu 6asupoBaHUK JeTaji 10 AJUHHON MUINHAPUYECKON MOBEPX-
HOCTH BO3MOSKHBI JIBA BAPMAHTA: C UCIOIb30BaHUEM CKPBITON 6a3bl (0Ch
IVJIHH/IPA) U C UCTIOIH30BAHNEM SIBHOH 6a3b! (TTOBEPXHOCTD MIUIHHIPA).

JIunus nepeceuenus minockocreit X,0,Y, u Y,0,Z, npunauiexur
06enM TIIIOCKOCTSIM U COBTIAJIAET € OChIO THnHApa. [loaToMy, pacmo-
JIOKUB OIIOPHbIE TOYKU 1-4 Ha OCH TUJIMH/IPpA, Mbl JIMIIIAE€M €T'0 YETbIPEX
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creneneii ¢cBo6oAbI, U 0Ch OymeT CKpBITOR 6a30it (puc. 2.5, a). Ecim
peanbHO O1opHbie TOUuKN 1'—4' OyAyT pacrosaraTbCsa Ha IUINHIPUYE-
CKOIi TIOBEPXHOCTH, TO 6230 SIBJISIETCS caMa TIOBEPXHOCTD, U Oasa Oyaer
sBHOI (puc. 2.5, 6).

Ha puc. 2.6 npencrasiena cxema 6asupoBaHKs 3arOTOBKHU 110 KO-
POTKO# IUJIMHIPUYECKOI TIOBEPXHOCTH ¢ cooTHomeHueM [ / d < 1.

Puc. 2.6. Cxema 6a3npoBaHmMA 3aroTOBKN MO KOPOTKOM LUMHAPUYECKON
NMOBEPXHOCTU

BasupoBanue 3aroTOBKM 10 KOPOTKOW IMUJIWHAPUYECKON MOBEPX-
HOCTHU aHAJOTMYHO GAa3MPOBAHMIO 3aTOTOBKY I10 JIMHHON IUINHAPUYE-
CKOI MMOBEPXHOCTH, T.€. UCIOJIb3YIOTCSI MHUMbIE KOOPAMHATHBIE TLJIOC-
koctu X,0,Y, n Y,0,Z,, Ha KOTOPBIX PACIONATAIOTCST OMOPHBIE TOYKH,
coelMHEeHHbIE KeCTKOH JIBYXCTOPOHHEN KOOPAUHATHOU CBA3BIO C ILIO-
ckoctsMu XOY u YOZ. OgHako onopHble TOUKH 7—5 HACTOJIBKO OJIU3KO
PacCIoJIOKEeHBI IPYT K JAPYTY, YTO OHU HE MOTYT JIUTIATh 3aTOTOBKY BO3-
MOKHOCTHU Bpamiatbesi BOKpYT oceil X u Z. [loatomy onopHble TOYKH
1-3 OymyT pacmoJiaraTbCsl Ha TOPIIEBOI MMOBEPXHOCTHU U JIUIIATH 3aro-
TOBKY Tpex crereHeil ¢cBo6obl (ycTaHOBOUHasA 6asza): mepeMelnieHus
BIIOJIb OCH Y ¥ BpaleHust BOKPYT oceil X u Z. Och MUTMHAPUIECKOT TT0-
BEPXHOCTHU WJIW caMa ITUJTUHAPUYIECKAS TTIOBEPXHOCTD JIMTIAET 3aTOTOBKY
IBYX CTelleHell cBOOOBL: epeMeleHns BAoJIb oceil X u Z — 1 HasbiBa-
eTcs ABOMHON onopHOU 6a3oii.

Ananornuno 6a3upoBaHUIO TIO JIMHHOMY UJIUHAPY B CIyYae OT-
CYTCTBHS Ha A€TalI aCHMMETPUYHBIX 3JIEMEHTOB cXeMa 6asMpOBAHMS
0 KOPOTKOH NMUJIMHAPUYECKON MTOBEPXHOCTHU HemoJiHasd. B caydae Ha-
JINYUS Ha JeTaJll TAKOTO 9JIeMeHTa OHAa MOYKET ObITh JIMIIEHA IIeCTON
crenenu cBoboabI (BpaleHusl BOKPYT ocH Y — OmopHas To4Ka 6) 3a cueT
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HAJIOXKEHUST EeCTON KOOPAMHATHON CBSI3U CBSI3BIBAIONIEHN 3TOT 2JIEMEHT
¢ mwrockocthio XOZ. U cxema 6asupoBaHKs CTAHOBUTCS MOJIHOIA.

JLJ1s1 KOPOTKOM MUIMHAPHYIECKOI 6a30BOil MOBEPXHOCTH BO3MOMKHBI
aBa BapuaHTa 6a3WMPOBaHMA AETAJNU: C UCIOJb30BAHUEM CKPBITOR
6a3bl (OCh TMMIHHAPUYECKON MoBepXHOCTH (pHUC. 2.7, @)) W C UCTIOND-
30BaHMEM sIBHOI 6a3bl (ITOBEPXHOCTD IUIMHIPUUECKON MOBEPXHOCTH

(puc. 2.7, 6)).

a 6

Puc. 2.7. TeopeTnyeckme cxeMbl 6a3npoBaHNsa KOPOTKOro LUIMHApa:
a — C UCMNONb30BaHMEM CKPbITOI 6a3bl; 6 — C UCTMONb30BaHVEM ABHOW 6a3bl

[Tocne Toro Kak moJioskeHUe JeTaau (3arOTOBKK) OTHOCUTETbHO
CHCTEeMbI KOOPANHAT TEXHOJIOTHYECKOW CHCTEMBI ONPeIeJIeHOo ¢ Tpedy-
eMOH TOYHOCTbIO, €0 HeOOXOANMO COXPAHUTD Ha BpeMsI ee 06paboTKH
i uaMepenus. [l coxpaHeHUs TOJYyYeHHOro pu 6asupoBaHUK
MPaBUIBHOTO TOJOKEHUS TEeTATN HYKHO 06eCTIeYnTh HeTTPEPHIBHOCTD
KOHTaKTa TeXHOJOrMdeckux 0a3s geraneil (3aroTOBOK) € yCTaHOBOY-
HBIMU 3JIEMEHTAMU TIPUCTIOCOOIEHUsT (CTAHOUHOTO MJIU U3MEPUTEb-
HOTO).

ITox onpesesieHHOCTHIO Ga3upoBaHus JeTajiu (3aroTOBKM) Oyaem
MOHUMATh HEM3MEHHOCTD €€ MOJIOKEHUsT OTHOCUTENLHO BBHIOPAHHOI
CUCTEMbI KOOPJAUHAT TIPU M3TOTOBJEHUU WU KOHTpose. Jlasa obec-
MEYEHNST OMPEeICHHOCTH Ga3MPOBAHUS K JIETANN TIPUKIABIBAIOTCS
CHUJIBI, CO3/AIONINE CUJIOBOE 3aMBIKaHIE HATOXEHHBIX MO3UIINOHHBIX
(reomeTrpudeckux) cBsizeit. CUJIbI 1 UX MOMEHTBI, CO3/IaI0NIHeE CUIIOBOE
3aMbIKaHUE W 00EeCTeUnBAIOIINE HEMPEPBIBHOCTh KOHTAKTA, JOJIKHBI
6I)ITb 60JH)]J.[€ CUJI 1 UX MOMEHTOB, CTPEMAIINXCA HAPDYHIUTDb 9TOT KOH-
TaKT B mporecce 06paboTku. OAHAKO CUIOBOE 3aMBIKaHHE, B CBOIO 0Ye-
pellb, SIBJISIETCSI ICTOYHUKOM MOTPENTHOCTU JOCTUTHYTOTO MOJIOKEHMS
6asupyeMoit sietau (3aroTOBKH ).

Takum o6pasoM, 11 cOOMIOEHUST YCIOBUS ONpeaeJeHHOCTH Ga-
3UPOBaHUs JieTajiu (3aTOTOBKU) B TEXHOJOTMYECKOI cucTeMe HeoOXo-
TTAMBI:
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*  TIPaBWILHBIH BLIOODP TEXHOJOTHUECKIX MM U3MEPUTETHHBIX 6a3 jie-
Taym (3arOTOBKH );

* BBIOOP TOUEK TIPUIOKEHUSI CHJI, 0OECTIEYMBAIOIINX CUIOBOE 3aMbI-
KaHue (110 BO3MOKHOCTH, HAIIPOTUB OTIOPHBIX TOYEK), JJIsI yMEHb-
meHnst COOCTBEHHBIX lehopMariii geTasiei,

* YCTaHOBJICHHE TIOCJE0BATEJbHOCTH TPUIOKEHUS CUJI, KOTOpas
He TI03BOJIUT BbI3BATh U3MEHEHUE TI0JIOKEHUS JleTalu BO BpeMs ee
3aKpeTieHus 1 T.11.

COBOKYITHOCTb TIPOTIECCOB GA3UPOBAHUS U 3aKPETIEHUST HA3BIBAETCSI
YCTaHOBKOM.

Opnnako 3agaya no Bei6opy TH Hepenko nMeer He OAHO pelleHUe.
ITpu 9TOM TEXHOJIOT 3a4aCTyIO MOTMAJaeT B CUTYaIUIO, KOoTr/la Heo6XO0-
IVMO CZIeJIaTh BBIOOP 6a3bl M3 HECKOIBKUX TIOBEPXHOCTEH, MO0 KAXKIOMY
KOOPAMHATHOMY HATIpaBJeHHIo. PacCcMOTpUM IIpuMep: HYKHO BHIGPATH
6a3y B HATIPaBJIEHUN OCH Z TIpK (hPe3ePOBAHIY YCTYTIA IETATH B pa3Mep
K+ 1/2 TK (TK — nonyck Ha pa3mep K, Ha3HaUeHHBIIT KOHCTPYKTOPOM ).
Kak BUHO, KOHCTPYKTOP KOHCTPYKTOPCKOI pazmepHoil 6asoit (KPB)
JUISL OTIPe/IeJIeHUsT TIOJIOKEH s 06pabaThiBaeMON TTOBEPXHOCTH BbIOPAJ
mockocth B (puc. 2.8). IIpu aTOM TeXHOJOT MOKET BBIOpATh B Ka-
YeCcTBe TEeXHOJIOTHYECKO (YCTAaHOBOYHOM) 6asbl MCIIOIb30BaTh J10O0
mrockocth C, 1160 TI0CKOCTh b.

z B

HTH

S
C
Puc. 2.8. 3ckn3 getanu (dpesepoBaHue ycTyna)

B mepBoM BapuanTe (B KauecTBE TEXHOJIOTHYECKON 6a3bl TPUHATA
mI0CKOCTh C) TEXHOIOTHYECKAsT 6a3a He COBIMAIAET ¢ KOHCTPYKTOPCKOIT
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pasMepHoii 6a30it (1ockocTh B). Bocmob3oBaBIInch Teopueii pas-
MEepPHBIX TIeTleld, TTOCTPOUM PAa3MEPHYIO TIeTh C MCXOHBIM 3BeHoM A, = K,
omchIBaIoIyio ¢opMupoBanme pasmepa K (puc. 2.9, a), n onpenennm
O3KU/IAEMYI0 TTOTPEIHOCTD 3aMbIKAlOIero 3seHa A,. B pasmepHyto 1ierb
BXOJISIT TPU 3BEHA:

A, — paccrosinue oT obpabarbiBaemMoii nosepxuoctu 10 TH, ero mo-
IPEITHOCTD CBsi3aHa ¢ 00pabOTKOI Ha CTaHKe U Ha3hIBAETCS TEXHOJIOIM-
YECKUM Pa3MepOM, a TOTPENIHOCTh — MOTPEIHOCTHIO TEXHOJIOTHYEe-
CKOTO pazmepa @, ;

A, — paccTosiHue MeX/y KOHCTPYKTOPCKOHN pa3MepHOil M TEXHOJIO-
THYeCcKoit 6a30H, €ro TOTPENTHOCTH OMPE/IEISETCS TOYHOCTHIO 3aTOTOBKH
(nomryckoMm Ha paszmep niepexosia ¢ KPb wa Th).

Z B(KPB) Z B(KPB = TB)

+1/2 TK. \\
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Puc. 2.9. [1sa BapunaHTa 6a31poBaHNA 3aroToBKN Npu GppesepoBaHnm yctyna
Ha feTanu (a — NPUHLMM coBMeLLeHnA 6a3 He BbINMOMHAETCS; 6 — NPUHLUKMN
coBMeLieHus 6a3 BbINOMHAETCA)

Torna yacTs norpemuoctu pa3mepa K (3BeHa A,), 3aBucsmnias ot BbI-
6opa TeXHOJIOrnYecKoil 6a3bl, OyIeT paBHa

0K =04,=04, + 04, 2.1)

rjie ®A; — MOTPEIIHOCTh TEXHOJIOTUYECKOTr0 pasmepa o, ; ®A, — 10-
IPEITHOCTDb 3ar0TOBKU 0, (wA, = 0,, = oH).

0K=04,=0, +0,,. (2.2)

[Ipu ucnonpzoBannu kadectBe Th moBepxHoctu b uanm KPb
(puc. 2.9, 6) TB ¢ KPB u norpenitocts pasmepa K 6yeT paBHa TOJIbKO
IIOTPEITHOCTU TEXHOIOTHYECKOTO pagMepa: oK = o, .
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Ha ocHOBaHUM pacCMOTPEHHOTO MPUMEPAa MOKHO CHIEJIaTh BBIBO/I,
4TO HauGOJIBIIAA TOYHOCTH pa3Mepa Tpu 06paboTKe TIONydaeTcs, ecau
TB cosmecturs ¢ KPB, T.e. BBIIOJIHUTH IPUHIKII COBMeEIeHUsT Oas.
B cnyuae necoBmentienus Th u KPb B norpermuocTs nosryaaemoro pas-
Mepa BXOJIUT MOTPEINTHOCTD 3aTOTOBKH, KOTOPYIO HAa3bIBAIOT MTOTPEITHO-
CTBIO «BBIOOpA 6a3» — M.

Tak KaK ycTaHOBKa 3arOTOBOK COCTOMT M3 Ipollecca 6a3upoBaHus
U TIporiecca 3aKperieHns, COOTBETCTBEHHO, W TIOTPENTHOCTD YCTAHOBKHU
CJIATAeTCsI U3 MOTPENTHOCTH Oa3MPOBAHUS ®y U MOTPENTHOCTU 3aKper-
JICHUS .

0, =0t o, (2.3)

Takum 00pa3oM, MOTPENIHOCTh YCTAHOBKM B 00IIEM cirydae OyaeT
BKJTIOYATH CJIEIYIONINE COCTABIIAIONINE:

* MOTPENTHOCTD N3TOTOBJIEHHS TEXHOJIOTHYECKON 6a3bl netaiu (o, );
M HOFpeHlHOCTb N3TOTOBJICHUA N NM3HOCaA yCTaHOBO‘{HbIX 9JIEMECHTOB

(@145
* MOTPEITHOCTH OT HEOTIPEIETEHHOCTH OasupoBatust (o, ;);

* IOTPELIHOCTb 3aKpelieHust (m,).

PaccMoTrpuM aTH cocTaBstionie 6oee moapo6Ho.

2.1. MOrPEWHOCTb U3rOTOBJIEHUA
TEXHONOIMMYECKOW BA3bl AETAJIU (QT.B)

Pacemorpum mpumep (puc. 2.10). Ha geranu «Kousbo» Heobxo-
auMo o6paboTaTh JIBICKY, BbiAepykaB pasmep A or o6pabaTbhiBaeMOi
MOBEPXHOCTHU 10 ocH oTBepcTusd. Th metanm — 1eHTpadbHOE OTBEP-
crue. /letanp ycraHaBiuBaeTcs: Ha masel (YyCTAHOBOYHBIN 2JIEMEHT
npucrocobsienus). Byaem cunraTh, 4TO AMAMETP Majblla TOCTOSHHBIH
(#e m3HAMMBaETCs ), a 0TBepcTHEe (TH) M3roToBIEHO ¢ MTOTPENTHOCTHIO
B npesiesax jonycka 1D .. Ha puc. 2.10 nmokazano mosokeHue JeTaan
MPY MITHUMAJIBHO U MAKCUMAJIbHO AOMyCcTUMBIX pa3Mepax Th. I1pu dpe-
3epOBAHMM JIBICKM HA HACTPOEHHOM CTaHKE Pa3Mep ee PACHOJIOKEHUs
OyzieT MeHSITbCS OT HauMenbInero A, (ipu HanmenbineM nuamerpe TH)
110 A, (ipu HanbGoJbiiem guamerpe TB), Bce ocTaibHbie pa3Mepbl Oy T
HAXOJIUThCST MeKIY pasmepamu A, u A,. TakiuM 06pa3oM, TIOTPENIHOCTh
pasmepa A Oy/IeT 3aBHUCETH OT MOTPEITHOCTY N3TOTOBJIEHUST TEXHOIOTH-
4ecKoit 6a3bl (B ITAHHOM CJIyYae):
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0 / [TosoxxeHne geTann
\ e 7 1pu MakcumajbHoM pasmepe Th

N fa
N
8 k = ITosoxkenue geranu

py MUTHUMAIBHOM pa3Mepe Th

Puc. 2.10. MNorpelwHoCcTb pacnoioXeHna NblCKK, 3aBUCALLAA OT NOrPeLwHOCTH
n3rotosneHus Tb

2.2, MOrPEWHOCTb U3rOTOBJIEHUA
N U3HOCA YCTAHOBOYHbIX JIEMEHTOB

ITpuMeM [OMyIIEHHE, YTO TEXHOJIOTHYECKass 6a3a KoJbiia (0TBep-
CTHe) BO Bcell MapTuu JeTajell mMeeT OJMHAKOBBIN pasMep (puc. 2.11),
a pa3Mep yCTAHOBOYHOTO 2JIEMEHTA MEHIETCST OT MAKCUMAaJIbHOTO 3HA-
yeHUs (CIJIOIIHAS JUHWA) A0 MUHUMATbHOTO (MIYHKTUPHAS JIHUS)
3a CuUeT IOTPEeIIHOCTH M3TOTOBJIEHUs U U3Hoca. Torjga mpu Makcu-
MaJbHOM pasMepe Mmajblla Tpu 00paboTKe KOJbI[a Ha HACTPOCHHOM
cTaHKe OY/IET TOIyYaThCst pasMep A,, a TPU MUHUMAJIBHOM — Pa3Mep
A,. Paznuna pasmepos Mexay A, u A, saBisieTcs NOrpenIHOCTbIO 3TOr0
pasMepa, BBI3BAHHON TOTPEITHOCTHIO M3TOTOBJIEHNUS U I3HOCOM YCTAHO-
BOYHOTO 3JieMeHTa (TaJbiia).

o LN
it 7
r / .
s = ‘:__:/ = el L
Q N [Monoxenue AeTanu Ipu MaKCH-
e
3 \ MaJIbHOM pa3Mepe Majblia
o N P [TonosxeHye AeTanu Ipyu MUHK-
= s
&= e MaJIbHOM pa3Mepe Masbla

Puc. 2.11. lNorpelwHocTb pacnofioXxeHna NbiCKKU, 3aBUCALLAA OT NOrPEeLHOCTH
nsrotosneHnsa Tb

Torzma us cxembl BULHO, 4YTO

T('In
2
rae Tdn — CyMMaprIfI AOIIYCK Ha M3rOTOBJIEHNE U N3HOC ITaJiblia.

=A,— A =, (2.4)

O\)}{Klﬂy.ﬁ)
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2.3. MOrPEWHOCTb, BOSHUKAIOLWAA MNP HATNYUIN
HEOMPEAENEHHOCTU BASUPOBAHUNA (QH.B)

ITox wmeompemeaeHHOCThI0 6a3UPOBAHUS MOHUMAIOT OJUHOYHOE
WJTM HEOJTHOKPATHOE M3MEHEHUE MTOJIOKEHHS JIETaJN OTHOCUTEIBHO TeX
MOBEPXHOCTEMN, KOTOPBIE ONPEAEJISIOT TTOJOXKEHNE IeTAIU B TEXHOJIO-
TMYecKOl cucteMe (B HAIlleM CJIydyae — OTHOCUTEIbHO YCTAHOBOYHBIX
asieMeHTOB). IIpu IPOEKTUPOBAHIM IPUCIIOCOOTEHNI YaCTO ISt YIIPO-
MEeHNsT KOHCTPYKITUY TTPUCTIOCOOJIEHNST YCTAHABINBAIOT JIETATH HA yCTa-
HOBOYHBIE 3JIEMEHTHI C 3a30POM, UTO BBI3BIBAET HEOTPEEIEeHHOCTD
6a3upoBaHMsl, KOTOPAsi BCET/IA SIBJISIETCS HCTOYHUKOM MOTPEITHOCTH.
Hamnpumep, va puc. 2.12 st 06paboTKH OTBEPCTUS A IeTaltb st peaju-
321U TIPUHSTON cXeMbl OasupoBanust (puc. 2.12, @) ycraHaBIMBaeTCH,
B YACTHOCTH, HA MAJell IPUCIOCOOIEHNUS € TapaHTUPOBAHHBIM 3a30POM
S .- IIpu 9TOM HeJb3st TOYHO yKa3aTh, Kakast oOpasyiomniast Th Gymer
BXOJUTH B KOHTAKT C YCTAHOBOYHBIM 3JIEMEHTOM (TIAJIBI[EM ), TOITOMY
B3auMHOe pacrioyiokenre Th u nasbiia B HampaBjieHun HopMUPO-
BaHUs pazMepa 00pabOTKI MOKET MEHSITHCS B ITPEeIax 3a30pa MEKILY
nasbiteM 1 T ma Bemmunny S . . CooTBETCTBEHHO, TIPH 06pabOTKE OT-
Bepcrust A, BbiiepkiBaeMblit pasmep B, Oyzer mensitbest ot By 10 B,
TaKKe Ha BeJIMYUHY MUHUMAJIBHOTO 3a30pa S, — 3TO U €CTh IOTPENI-

HOCTb, BbI3BaHHas HEOIIPEAEJIEHHOCTBIO 633HpOBaHI/ISI ®, 53arOTOBKU.

?(v)_ 2—(\,)— min A
AL —
] L 4
3 (q -
—<:> N b,
N
6
a 0

Puc. 2.12. BnusHve HeonpefeneHHOCTU 6a3MpoBaHUA Ha MOFPELLIHOCTb pa3mepa
pacnonoxeHuns otBepcTus A:
a — TeopeTnyecKas cxema 6a3MpoBaHNA 3ar0TOBKM B NPUCMNOCOBNeHUM;
6 — GOpMUPOBaHKA NOTPELIHOCTM Pa3Mepa 3a CYeT HeonpeaeneHHOCTV 6a3MpoBaHuA

[TorpenrHoOCTh, 00YCTOBIEHHAS HEOTIPEIETEHHOCTBI0 Oa3UPOBAHIS
®, 5 B CYMME C TIOTPEITHOCTHIO TEXHOJOTHYECKOIT 6a3bl @ ¥ MOTPEII-
HOCTBIO M3TOTOBJICHUS YCTAHOBOYHOTO 9/IEMEHTA ®,,,, . ., OOBIYHO 1 CO-
CTaBJISAIOT OCHOBHYIO YacTh MOTPEITHOCTH YCTAHOBKU ® , PEYb O KO-
TOPOU TOUIET HUXKE.

vy

2.4. MOrPEWHOCTb 3AKPEMJIEHUA

ITorpemnocTbio 3akperyieHus (©,) Ha3blBAIOT PAa3HOCTD IIPOEKIU
MaKCHMaTbHOTO M MUHUMAJIbHOTO cMelieHus 1D Ha HampaBieHue
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M3MEHSIeMOTO pa3Mepa, BBI3BAHHOTO CUJION 3aKpelyieHusI. 3ar0TOBKA
CMeIaeTcsd B pe3yabTaTe YIpyrux nedopMaiiiii OTAeJbHbIX 2JIEMEHTOB
1[eNH, B KOTOPOI IPOMCXOJUT CUJIOBOE 3aMbIKaHUE 3arOTOBKU: 3aro0-
TOBKa — YCTAaHOBOYHBIE 3JIEMEHTBI — KOPITyC Ipuctocobenus. Ipu po-
CTATOYHON JKECTKOCTH KOPITyca TPUCTOCOBIEHUS ¥ 3aTOTOBKY MOTPEIII-
HOCTHU 3aKpeIlVIeHUs 3aBUCAT B OCHOBHOM OT IlepeMellleHUil B CThIKE 3a-
TOTOBKA — yCTAaHOBOYHBIE 37IeMeHTbl. OTHOBPEMEHHO CMEIAETCs TAKKE
TB. Ecin Bemnunna cMmeniennst Th (kak Obl Belrka oHa HE ObLIA) IO-
CTOSTHHA JIJIS1 TTAPTUU 3aTOTOBOK, TO MOTPENTHOCTD 3aKPeIJIEHUs] paBHa
HYJTIO, TOCKOJIBKY TO CMEIIEHHE TOKHO OBITh YUTEHO B HACTPOECUHOM
pasMepe. Beanunna cmentenusa Th 3arotoBku 1pu 3akpensieHuu MOXKeT
OBITH HEMOCTOSIHHA JIJIsl TAPTUH 3arOTOBOK MPY HEMOCTOSTHCTBE CHUJIBI
3axnMa (HampuMep, MPU PYYHOM 3aKPEIJIEHUN ), MUKPOT€OMETPUN
1 (PU3UKO-MEXAaHUUECKUX CBOWCTB MaTepuasa IOBEPXHOCTHOTO CJIOS
Tb 3aroToBok.

Ha puc. 2.13 npuBezneHa cxeMa IOSIBJICHNS TTOTPENTHOCTH 3aKpeTl-
JIeHust ietanu mpu obpaboTke yriosoro masa mupunoit A. Ilox meit-
ctBueM cuiibl 3asknMa Q T cMemaercs. [Ipuyem BemunHa cMeneHNS
Tb B Hanpasienun GOpPMUPOBAHKS pasMepa 00pabOTKH IPOIOPIHO-
HaJIbHA BeJUYHHe CUJbl 3akpemienus (puc. 2.13, 6). C usmeHeHneM
cuatbl 3akuMa B mipegenax ot Q . o Q. TB Oyzer cmemaTbest T 1mo-
Joxenus m'n' 1o nonoxkenus m"n". Torpa nd 1asEHOTO TTPUMeEpPA T10-
TPENTHOCTD 3aKPEIJIEHNS MOKHO PacCUuTaTh 1o hopmyJie

('03 = (ymax - ymin) - Cosa (25)

rJle oL — YTOJI MEX/y HAllPABJIECHUEM IMOJy4aeMOro pa3Mepa 1 Harpas-
JIEHUEM TIPUJIOKEHUST CHITBI 3aKIMA.

[TorpenrHocTs 3aKperieHus: ®, — CIydaiiHas BeJUYMHA, TaK Kak
M3MeHeHUe CUJIBI 3akiMa Q TP 3aKPEIUIEHIH TTAPTHU 3arOTOBOK CJIy-
YailHO. 3aBUCUMOCTb KOHTaKTHBIX Ae(pOpMAaIliil CThIKA 3arOTOBKA —
YCTAaHOBOYHBIN 3JIEMEHT TPUCIIOCOBTIEHUST OT CHJIBI 3aKMMa TIOKa3aHa
Ha puc. 2,13, 6. B 06111eM Bujie 9Ta 3aBUCHMOCTD BBIPAKAETCS (HOPMYIOit

y=c-Q", (2.6)

rae Q) — BeIWYMHA COCTABJSIONIEN CUJBI 3aKUMA, TTPUXOIIIASICS
Ha YCTAaHOBOYHBIN 9JIEMEHT; ¢ ¥ 11 — KO3(DDUITUEHTHI, XapaKTepu3yole
BU/I KOHTAKTa, MaTePUaJl 3arOTOBKH, NIEPOXOBATOCTb U CTPYKTYPY €ro
[IOBEPXHOCTHOTO CJIOS.

Jlist yMeHbIIeHNst ®, HeOOXOIMMO CTPEMUTHCS K TOCTOSTHCTBY Q, 10~
HTOMY TIPH BBITTOJTHEHWH TOYHBIX PabOT TIPH JIIOOOM THTIE TIPOU3BOJICTBA
NpUMeHeHHe TIPUCIIOCOOIEHNs ¢ PYYHBIM MPUBOIOM HEXKeNATeNbHO.
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K ymeHbIiienuio o, Takke MpUBeLyT MOBBIIIEHUE KECTKOCTH CTHIKA
YCTaHOBOYHBII asieMeHT — T 3arotoBKH, 0OJHOPOHOCTD MTOBEPXHOCT-
Horo ciost TH, yBenndyenne xeCTKOCTH 2JIEMEHTOB MPUCTTOCOOTEH NS,
BOCITPUHUMAIOIINX CUITY 3askuMa Q.

Ymin

Qm in
Qmax

Puc. 2.13. Bo3HMKHOBeHMEe NOrpewwHoCcTy 3aKkpenieHmns
npvi NPUNOXEHNN CUSIbI 3aKpenneHns

ITorpemunocty, Bo3nuKalonyue 1Ipyu ycTaHOBKe, MOI'YT IIPUBECTU
KaK K M3MEHEHHUIO MOJOKeHNsT 06pabaThiBaeMBIX MOBEPXHOCTEH, TaK
U K UCKaKeHHIo MX (Gopmbl. Takum 06pa3oM, HOTPENTHOCTD YCTAHOBKU
aBJigeTcss GyHKIMEHR caeyionux BeJTuInH

(’Oy = f(mTAG;wusrAyAa;(DHAG;wa)' (27)

Tak Kak BCe COCTABJAIONINE MOTPEITHOCTH YCTAHOBKU SIBJISIIOTCSI
CIIy4aWHBIMU BeJWYuHaMU, TO opmya (2.12) npuHuMaeT B

2

o, :\/oof_6 + @, + o+, (2.8)

[Tpucrnocobyennsi TakKe OKa3blBAIOT BJMSIHIUE HA BEJUYUHY IMO-
IPENTHOCTH CTAaTUYECKON HacTpoitku TexHosorndeckoi cucrembl (TC)
(o, ). CtaTnueckast HaCTpoOliKa — 3TO COBOKYMHOCTD AEHCTBUH, Ha-
MPaBJIEHHBIX Ha TPUAAHNE PEKYIIM KPOMKaM pabouero MHCTPyMeHTa
OTIPENIEIEHHOTO HAYANMbLHOTO TIOJIOXKEHNs B HepaboTaoteil (Haxoms-
nieiics B crarnueckoM coctogHun) TC. Tak kak pazMepsl CTaTUYECKON
HacTpoliku npu Hanaake TC hopMupyOTCsS ¢ HEKOTOPBIMU OTKJIOHE-

HUSIMU OT 33JIaHHBIX 3HAYEHWI, a TIPU MTOBTOPAX IPoIlecca, B CAydasx
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3aMeHBI 3aTYIUBIINXCS MHCTPYMEHTOB, OHN TIPETEPIIEBAIOT ellle U pac-

cesiHUe B HEKOTOPBIX TIpeiesaX, TaKie CyMMapHble 10T PAcCesTHUs Ha-

3BIBAIOT TIOTPEITHOCTAMHU CTATHYECKOH HACTPOMKU U B 0OTIEM CIydae

0603HAYAIOT O,

TMosicaum ato Ha ipumMepe. Ha neranu (puc. 2.14) HeobX0anMo mpo-
(bpesepoBaTh yCTYN U BBIIEPKATh OTHOCUTEIBHBIN TOBOPOT v, (T1apas-
JIeJIBHOCTD) 06pabaThiBaeMoil moBepxuocTr (0603HavYeHa Ha puc. 2.14
HoMepoM 3) otHocuTesbHo TH (mpaBoii maockocTu getann (0bo3HadeHa
Ha puc. 2.14 HomepoMm 4)). IlorpenrHocTs OTHOCHTETBHOTO TIOBOPOTA ¥,
U €CTh MTOTPENTHOCTD CTATUYECKON HACTPOUKI. JTa MOTPENTHOCTD TIPSIMO
3aBUCHUT OT CJAEAYIOMNX COCTABISIONINX:

* TapaJuieJIbHOCTU TTOBEPXHOCTU YCTAHOBOUHBIX 3JIEMEHTOB, OIIpe/ie-
JIFTOTUX MOJIOKEHNE JIETATN B TIPUCTTOCOOIEHNHT, OTHOCUTETBHO OCH
A30BbIX IITIOHOK, OTPEIESIONIUX MOJOKEHNE TTPUCTIOCOOTIEHUS
B TeXHOJIOTUYEeCKOH cucrteme (y,);

* IIapaJIesIbHOCTU OCHU TA30BBIX IITTOHOK OTHOCHUTENBHO I1a3a CTOoJa
cTaHka (7,);

* TMapaJIeTbHOCTH TIepeMeleHNsT OCH T1a3a cToJa (ppe3epHOro CTaHKa
OTHOCHUTEJIbHO PEXYIIUX KPOMOK (hpe3bl, KOTopble U (HOPMUPYIO
MCKOMYTO TTOBEPXHOCTD Ha JIeTAIH (Y;).

4

3 -
|

Yo(ear) HE

1

| o
"

iy

Y3 b 1

Puc. 2.14. Cxema GOpMUPOBAHMA NOTrPELHOCTY CTAaTUYECKOW HaCTPOVKI
npv ¢pesepoBaHNM yCTyna Ha AeTanu:
1 — oCb Nasa CTona CTaHKa; 2 — OCb HanpaBAALLEN WNOHKY;
3 — ob6pabaTbiBaeMas NnockocTb; 4 — Tb getanu
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Takum 06pazoM, IPHUCIIOCcOOIEHNE OKa3bIBAeT BIMSIHIE HA [TOTPEII-
HOCTb CTaTU4YecKoll HacTpoliku (®,,) 32 cueT MOrpelrHoCcTel U3roTo-
BJICHUST TIPUCTIOCOBTIEHUS TI0 Pa3MePaM M OTHOCUTEJIHHBIM TTOBOPOTAM,
KOOPAWMHUPYIOIUM YCTAHOBOYHbBIE 3JIEMEHTBI OTHOCUTEJIbHO OCHOBHBIX
6a3 npucnocobienus (wy,) U MOrPENIHOCTEN OPUEHTAIUN TPUCTIOCO-
GJIEHMSI OTHOCUTENILHO CUCTEMbI KOOPIMHAT CTAaHKA, 3aBUCSIIUX OT TOY-
HOCTH U3TOTOBJIEHMSI OCHOBHBIX (a3 TPUCIOcobaeHust (©Y,).

Taxke TIPUCTIOCOOTIEHNST BIAUSIOT HA TIOTPENTHOCTH AMHAMITYECKON
nactpoiiku TC (o, ,), Tak Kak OHM OKa3bIBaeT CyLIECTBEHHOE BJIUAHKIE
Ha BEJUYUHY yHpyrux gedopmainuil TeXHOJOTUYECKOU CUCTEMbI
(BepHee, HEMTOCTOSHCTBO 9TUX ZehopMaIliii) cBOEH KeCTKOCTbhIO, TaK
Kak Tmpucrocobienre ABIsieTcss 3HaunTeabHoi yacThio TC. B cBsasu
C 9TUM K JKECTKOCTH U YCTONYHUBOCTH TPUCTIOCOOIEHNST (B YACTHOCTH,
KOpIycaM MPHUCIOCcOOJIeHNIT) TPebsBIISIOTCS MOBbINIEHHbBIE TPEOO-
BaHUSI.

Bonpocel 0n1s camonodzomosku

Yo takoe GazupoBaHue aeTaneii?

Yro Takoe TeXHOJOTHYecKas Ha3a?

Yro Takoe TeopeTHyecKasi cxeMa 6a3upoBaHUs?

Kakue GbIBAIOT THUIIOBBIE CXeMBbI 6a3MPOBAHUS TIJIOCKUX TIOBEPXHOCTEH?

[lepeuncite TUIIOBBIE CXeMbl Oa3UPOBAHU HUJIUHAPUYECKUX TTOBEPX-

HOCTEH.

Omnurure cxeMy 6a3UpOBaHUSI IETAJIHU M0 TJIOCKOCTH U JIBYM OTBEPCTHSIM.

7.  Oxapakrepusyiite cxemy 06asMpOBaHUs JeTajlell 110 IIeHTPOBbIM OTBEP-
CcTUSIM ¥ hacKam.

8. Yro Takoe ycraHoBOuHas 6a3a?

9. Yro Takoe HANpPaBJSIONIAs ¥ ONOPHast Oa3bl?

10. Yro Takoe aBoitHast omopHast 6a3a?

11. Yro Takoe aBoiiHas HatpasJisitonas 6asa?

12. Yro Takoe TpoiiHas HampasJsoNas 6aza?

13. Yo Takoe OMOpPHO-HAIIPABIIsTIONIAst 6aza?

14. Ot 4ero 3aBMCUT MOIPEUIHOCTDh OA3MPOBAHMSI?

15. Yro Takoe MOrpenrHocTbh yCTAHOBKHU?

16. Ilepeuuncante cocTaBsIONINEe TOTPENTHOCTH 3aKPEILJICHUSI.

17. KakoBbI IyTH yMEHBITEHHSI TOTPEITHOCTH 6a3NPOBAHTIS?

18. KaxoBbl IIyTH yMeHbIIEHUS [IOTPEIIHOCTH 3aKpelJIeH s ?

19. Tlouemy mpucnocobiieHre BIUSIET HA TMOTPENIHOCTh CTATHYECKOH Ha-
CTPOUMKM TEXHOJIOTUYECKOUN CUCTEMBI?

20. Tlouyemy mpucriocobyieHre BIUsieT Ha TOTPEITHOCTD ANHAMUYECKON Ha-

CTPOMKH TEXHOJOTUYECKON CUCTEMBbI?

MEaES

IS
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Nnasa 3
NPUCNOCOBJIEHNA ANA MEXAHUYECKOW
OBPABOTKU 3ATOTOBOK

3.1. YCTAHOBOYHbIE 3JIEMEHTbI MPUCNOCOBNIEHUIA

B daunom NYHKmMe paccmompeHbsl Hauboaee wacmo ecmpevaruiuecsa cxemol
6a3blp06’aHLlﬂ 3a420MO60OK 6 I’lpllC}’lOCOﬁ/IEHLI}Zx u cnocobwl ux peaiauszayuu ¢ no-
MOUWbI0 YCMAHOBOUHbBIX 2N1€MEHMOE6. Hpueod;zmc;l KOHCMpPYKUYUU, onucanue u oc-
HOBHblEe pacHemHtble 3asucumocmu ons onpedeﬂeﬂuﬂ UCNOJNIHUMENbHbIX pa3smepos
YCMAHOBOUYHbBIX I/1€MEHMO08.

Bce Teopernueckrie cxeMbl 6a3upOBaHUsT B TIPOIECCE TIPOEKTUPO-
BaHUsI IPUCIIOCOOIEHMSI PEATU3YIOTCSI YCTAHOBOYHBIME DJIEMEHTAMU.
Y CTaHOBOUYHbBIE 9JIEMEHTBI TIPUCIOCOOTEHUIT — JeTaliu U MEXaHU3Mbl
PUCTIOCOOIEH ST, KOTOPbIE 00ECIIEYNBAIOT 3a[aHHOE TEOPETUIECKOI
cxeMoil 6asupoBaHUs U OJHOOOPasHOe HoJoKeHHe 06pabaThiBaeMbIX
3arOTOBOK OTHOCHTEJIbHO MCIOJHUTEIbHBIX MOBEPXHOCTEH MHCTPY-
MEHTa.

Y cTaHOBOUYHbIE HJIEMEHTbI YaCTO Ha3bIBAIOT onopamu. Omopsl mpu-
HSTO MOJPa3/AeNIATh Ha OCHOBHBIE ¥ BCIoMoTraTeabHble. OCHOBHBIMU
OMOPaMU Ha3bIBAIOT 9JEMEHTHI, JUIIAIOINE 3aTOTOBKY MPH yCTa-
HOBKE HEKOTOPOTO KOJIMYECTBA CTeleHeil cBOOObI, T.e. OCHOBHBIE
OTIOPHI OTIPEEIAIOT MOJOKEHNE 3aTOTOBKU B TIpOCTpaHcTBe. [loaTomy
OHH, KaK TPaBUJIO, HEMOABMKHBI. BCIIOMOTATEbHBIMK OITOPAMHU Ha-
3BIBAIOT JIeTall UM MEXaHU3MBI, NIpeHasHaYeHHbIE /sl TIPUIAAHUS
3aroTOBKE JOMOJHUTEIBHOM KECTKOCTH MJIU YCTOWYHMBOCTH B TIPO-
1iecce 06pabOTKH, HO HE YYACTBYIOIIME B OTPEIEJIEHUN €€ MOJOKEH ST
OTHOCHUTENBbHO cucTeMbl Koopauuar TC. BemoMoraTeabHbIe OMOPH
He JIOJIKHBI HAapyIIaTh MOJIO)KEHUE 3arOTOBKH, TOCTUTHYTOE yCTa-
HOBKO# Ha OCHOBHBIE OTOPHI, TIOATOMY OHH JOJIKHBI OBITH MOIBUIK-
HBIMU U KEeCTKO (PUKCUPOBATHCSI TOJIBKO MOCJIE YCTAHOBKH 3arOTOBKU
Ha OCHOBHBIE OTIOPBL.

Ha puc. 3.1 npuBeseH npuMep yCTaHOBKKM 3arOTOBKH, KOT/a Ha-
JIMYKE B CXEME TIIECTH OMOPHBIX TOUEK He 00eCIeYnBaeT 0O[HOOOPA3HOTO
MOJIOJKEHUST 3aTOTOBKY B MTPOIIECCE YCTAHOBKHU U 0O6PaBGOTKU: OHA MOJKET
ONPOKUHYTHCSI WJIU, B CJydae MaJOH JKeCTKOCTU 3arOTOBKH, aedop-
MHUPOBaThes. [IJist yeTpaHeH st 9TUX HEOCTATKOB YCTAHOBKU B CXEMY
BBOJISIT BCIIOMOTATEJbHYIO OMOPY, BOCIPUHUMAIOILYIO CHJIY MOJaun
[IPU CBEPJIEHUU.
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Puc. 3.1. Cxema YCTaHOBKW 3arotoBku B I'IpVICI'IOCOGJ'IeHVIVI AnAa ceepneHna
OTBEPCTNA C NCNOJIb3OBaHNEM BCMOMOraTesibHOM onopbl

K YCTaHOBOYHBIM 3JIEMEHTAM IPEABABIIACTCA DAL 06IHI/IX Tp660-

BaHUIL.

Yucio U pactioiokeHne YCTaHOBOUHBIX AJIEMEHTOB JIOJIKHBI 0becTie-
YUBATh PEATM3AIMIO TEOPETUYECKON CXeMbI 0a3MPOBaHVsI 3aTOTOBKH,
a TaKyKe ee YCTOMYMBOCTb U OTCYyTCTBUE AedhopMalluil IIPu 3aKpe-
mieHnn. V3nuimHee 9ICI0 YCTAaHOBOYHBIX 3JIEMEHTOB BCeTa MpH-
BOJUT K HEONPEEeJEeHHOMY T0JI0KEHUIO 3aTOTOBKM B BHIOPAHHOM
cucreMe KoopauHat. J[jst obecredeHst yCTONUUBOTO MOJMOKEHUS
3arOTOBKH B TIPUCIIOCOOIEHUI PACCTOSTHUE MEKIY OMOPaMU BbIOW-
patot MakcuMasibHo GosbiiM. Kora HeT He06X0AUMOCTH JIUIIATh
JeTaTb BCEX MIECTH CTEMeHeN CBOOOIBI, TPUMEHSIIOT CXEMY HETIOJI-
HOTO 6a3MPOBaHMS, OJJHAKO TIPH HTOM YCTAHOBOYHbIE DIEMEHTHI BCE
PaBHO OJKHBI 06ECTIEYNBATH YCTONYNBOCTD 3aTOTOBKU M OTCYT-
cTBUe ee aehopMaItuii Mpu 3aKpernaecHun.

Paboume TOBEPXHOCTH YCTAHOBOUHBIX 3JIEMEHTOB JIOJKHBI OBITH Ha-
CKOJIBKO BO3MOSKHO MAJIBIX PA3MEPOB. ITO HEOOXOIMMO JIJIST YMEHb-
NIEHUS] BJAMSHUSA TOTPENTHOCTU U3TOTOBJIEHUS TEXHOJIOTUYECKON
6a3bl ¥ ee MePOX0BATOCTY HA BETMYNHY TTOTPEITHOCTH Ha3MpOBAHNISL.
YcTaHOBOUHBIE 9JIEMEHTHI MIPU YCTaHOBKE 110 06paboTaHHBIM T10-
BEPXHOCTSIM HE JOJIKHBI TOPTUTH Ga30BYIO MOBEPXHOCTH 3aTOTOBKL.
IT0 TpeboBaHUE OrPAHUYMBAET MUHUMAJIBHbII pasMep KOHTaKTHON
MOBEPXHOCTH YCTAHOBOYHBIX 3JIEMEHTOB ¢ 6a30il B COOTBETCTBUU
C TIPEABIAYINM TPeOOBAHUEM.

YcranoBOUHBIE 3JIEMEHTBI OJIKHBI CAMU MMETh XOPOIIYIO JKecT-
KOCTb /IJIT YMEHBITIEHUS X MehopMaIliy MPU TPUIOKEHIH CHT 3a-
KPeIJIEHUsI U CUJI Pe3aHust, a Takxke 00ecreyrBaTh XOPOILYIO JKeCT-
KOCTB COTPSIKEHUST UX C KOPILYCOM TPUCTIOCOBIeH s, 4TO He0OXO0-
VMO JIJIsT YMEHBIIeHNsT BIAUSHUSA 39TUX AedopMaliiii Ha BETMIUHY
HOTPEHIHOCTY 3aKPEIJIEHNs] 3aTOTOBKU ),

KoHCTPYKINs yCTAaHOBOUHBIX 3JEMEHTOB JOJKHA 00€CTeInBaTh
OBICTPYIO WX 3aMEHY TP U3HOCE UJIM MOBPEKACHUU.
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+ Paboune MoBepXHOCTH YCTAHOBOYHBIX DJIEMEHTOB J0JLKHBI 00JIa/1aTh
BBICOKOI M3HOCOCTONKOCTBIO, YTO HEOOXOAUMO It YMEHbIIEHUS
BJIUSTHUS U3HOCA YCTAHOBOUHBIX 3JIEMEHTOB Ha TIOTPEITHOCTH yCTa-
HOBKH.

YcTaHoBOYHBIE 9JIEMEHTHI, KaK MPABUJIO, U3TOTABIUBAIOT U3 yTJe-
ponucteix ctaneit Y7A — Y10A c¢ 3akankoit 1o tBepaoctu HRC
50—55 i u3 craneit Mmapok 20 win 20X ¢ reMenTanuei pabounx mo-
BepxHOcTed Ha riayouny 0,8—1,2 MM U 3aKaJIKOI [0 TOH e TBEPAOCTH
(/11 KPYIIHBIX YCTAaHOBOYHBIX 2JieMeHTOB (Y J)). B cepuiinom mpous-
BOJICTBE TIPW HEGOIBIIOM CPOKe CIYKOBI TIPUCTIOCOOTEHUS ISl yie-
IIE€BJIEHUST €70 KOHCTPYKIINYA YCTAHOBOYHBIE HJIEMEHTHI U3TOTABIUBAIOT
u3 craneii 45 nan 40X c¢ 3akankoit g0 tBeppoctu HRC 35-40. B ne-
KOTOPBIX CAyYasx T 0000 TOUHBIX TMPUCTOCOOTEHUN B MACCOBOM
MIPOU3BO/ICTBE HA MIOBEPXHOCTU YCTAHOBOUHBIX 3JIEMEHTOB HAILJIABJISIOT
TBEP/IBIN CTIJIAB.

KoHCTpyKInst OCHOBHBIX OIIOpP 3aBUCUT B TOM 4ucCje OT (OPMBI
TDb. PaccMoTpuM BHauYasie OCHOBHBIE OMTOPBI, UCIIOJIb3YEMBIE IS yCTa-
HOBKH JIeTajiell 10 MI0CKUM Ga30BbIM MOBEPXHOCTsIM. TeopeTndeckast
cxema 6a3MpPOBAHMS TIPHU TIOJHOM cxeme GasUpOBAHUS TIPeCTaBIeHA
Ha puc. 3.2. /Iy NI0CKUX MOBEPXHOCTeH B KauyecTBe YCTAaHOBOUHBIX
3JIEMEHTOB MPUMEHSIOTCS TOCTOSTHHBIE OMTOPHI ¥ OTIOPHBIE TLJIACTUHBI.
KoHcTpykiuu u pasMepsl ONop U NJTACTHH OTIPEIeIEHBI COOTBETCTBY-
IOIIUMU CTaHAAPTaMHU, HATIPUMED:

* TOCT 13440—-68. O1opbl TOCTOSTHHBIE C TIJIOCKOM TOJIOBKOM /114 CTa-
HOYHBIX IpucnocobieHnii. KoHerpykiusi.

+ T'OCT 13441—-68. Onops! mOCTOSTHHBIE CO ChepUUeCcKOll TOJOBKOU
IUTSL CTAHOYHBIX TIpuctiocobmennii. Kouerpykmmn.

+ TOCT 13442-68. Onopsl IOCTOSHHBIE ¢ HACEUEHHOH TOJIOBKOI
JUISL CTAHOYHBIX TIpuctiocobmennii. Konerpyximst.

Ha puc. 3.2 nmpuBenensl npumepsl ctangapTHbiXx ornop (FTOCTh
13440-68, 13441-68, 13442—-68), na puc. 3.3 — peryjaupyembie Ornopbl
(FOCTwr 4084-68, 4085-68, 4086—68), Ha puc. 3.4 — omopHbIe
MJIACTUHBL. ['0JIOBKY OMOPBI BHICOTO!N H BBHITIOJIHSIOT C OTKJIOHEHUSIMU
o 6 unm hS (puc. 35, 6), 4eM 06eCTIeYnBAETCS X XOPOIITYIO B3anM03a-
MEeHsIEMOCTh. BbIOOD THIIAa 1 Pa3MEPOB OIIOP 3aBUCUT OT Pa3MeEPOB U CO-
cTosTHMS Ha30BBIX TTOBEPXHOCTEN 3ar0TOBKU. JleTanu ¢ 06paboTaHHBIMI
(«ancTbIMU» ) 6A30BBIMU TIJIOCKOCTSIME OOJIBIINX Pa3MEPOB yCTaHAB-
JIMBAIOT Ha miaacTuHbl (puc. 3.4), a HeGOIBIINX pa3MepPOB — Ha OMOPHI
¢ II0CKOI TosoBKoi (puc. 3.2, 6). Heranu ¢ HeobpaboTaHHBIMU (<«4ep-
HBIMI» ) 6a3aMU yCTaHABJMBAIOT Ha OMOPBI CO C(hEPUUECKON WK Iia-
poOBOI1 TosioBKO# (puc. 3.2, 8, 2) WK HaceYeHHOU rosioBkamu (puc. 3.2,
0). Onopsl co chepruuecKoil TOJIOBKON MPUMEHSIOT TOJBKO IIPH yCTa-
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HOBKe Y3KWX JleTajell, 4TOOBI YBESUINUTD PACCTOSTHIE MEKTY TOUKAMIM
OTIOPBI.
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Puc. 3.2. lpumepbl cTaHAAPTHBIX ONOpP:

a — onopa noctosiHHas Bbicokasa OCT 12479-67; 6 — onopa NOCTOsHHas C MIOCKON
ronoskoi FOCT 13440-68; 8-onopa NoCToAHHaA co chepuyeckor ronoskomn MOCT
13441-68; 2 — onopa waposasa OCT 12216-66; d — onopa NOCTOAHHAA C HaCeYEeHHOW
ronoskoli OCT 13442-68; e — onopa noctosHHasA Bbicokaa [OCT 12479-67 (icn. 2)
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Puc. 3.3. lNpumepsbl perynupyembix onop:
a — onopa perynupyemasn FOCT 4084-68 (1cn. 1); 6 — onopa perynupyemas
c kpyrnon ronoson NOCT 4086-68; s-onopa perynmpyemas ¢ LIeCTUrpaHHOW rofosom
IOCT 4085-68; 2 — onopa perynupyemas ycuneHHaa FOCT 4740-68; 0 — onopa
perynupyemas ¢ waposow ronosown FOCT 1248-67

OTBepcTust Moz ONOPbI B KOPILyCe MPUCTIOCOOTEHUS BBITOJIHSIOT,
KaK [PaBUJIO, CKBO3HBIMM, COIPSIKEHNE MOCTOSHHBIX o11op (puc. 3.5, 6)
C OTBEPCTHUSIMU BBITIOJHSIOT 110 Tocanke H7/h6 wim H7 /p6 (puc. 3.5, a).
[IomazKu B KOPILyce MO TOJTOBKU OMOP AOJIKHBI CJIETKA BBICTYIIATh
HaJI IJIOCKOCTBIO KOPITYCHOM JeTalu, IJIOIAAKA /ISl OAHOTUITHBIX OIOP
00pabaThIBAIOT ¢ OAHOTO pabOYero Xoza, A/ 0OeCIIeYe s Pa3MeleHIs
UX B OJHOM IIOCKOCTH. IIpy 4acToii cMeHe N3HOLIEHHBIX OIIOP MX yCTa-
HABJMBAIOT B MEPEXOAHYIO CTAJbHYIO KaJeHyI0 BTYJKY IO IOCAAKaM
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H7/js6 wnu H7/h6, a BTYyJAKYy B KOPIIyC IPUCIIOCOOJEHUS — II0 II0-
caakam H7/h6 wim H7/p6 (puc. 3.5, 6).
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Puc. 3.4. lprmepbl ONOPHbIX NNACTUH:
a — nnacTviHa oNopHasa AJiA CTaHOUHbIX Npucnocobnennin FTOCT 4743-68 (ucn. 1);
6 — nnacTvHa onopHasA A4NA CTaHOYHbIX npucnocobnennin FTOCT 4743-68 (ucn. 2);
8-MnacTuHa OnopHas K ycTaHoBOYHbIM Nanbuam MOCT 17776-72
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Puc. 3.5. YcTaHOBKA NOCTOAAHHbIX OMOp:
a — HenocpefCcTBEHHO B KOPMYC NO NOcCafKe C HaTAroM; 6 — onopa NoCTOAHHas;
8-yCTaHOBKa NMOCTOAHHOW OMOPbI B NEPEXOAHYIO CTaSIbHYIO KaleHyto BTYINKY (BTY/KY
¢ 6ypTmkom no NOCT 12214-66)

Ha puc. 3.4 mpencraBieHbl KOHCTPYKIUU OMOPHBIX TJIACTUH
no T'OCT 4743-68. IlnactuHbl, Tak ke KaK W OTOPBI, 3aKPEILISIOT
Ha BBICTYMAIONIUX TUIOMIAAKaX Kopiryca npucrocobienusi. [liacTuHbt
M3TOTABJINBAIOT MIJTACTUHBI IBYX TUTIOB — Tockue (puc. 3.4, @) U ¢ Ko-
cbiMu nazamu (puc. 3.4, 6), OTIETBHO BBIAESIOT IIIACTUHBI OIOPHbIE
K yCTaHOBOYHBIM TasibllaM (puc. 3.4, 6). Il70ckue naacTuHb peKoMeH-
IyeTcsl 3aKpelyiITh Ha BEPTUKAJIBHBIX CTEHKaX KOpIyca MPHUCIIOCO-
OJIeHsI.
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B cTaHOYHBIX IIPUCIIOCOOIEHUSAX NIPUMEHSIOT JBA TUIIA BCIIOMOTA-
TEJIbHBIX OTIOp — caMoycTaHaBJuBaonmecs (puc. 3.6) u nmogaBoIUMbIE
(puc. 3.7).
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Puc. 3.6. CamoycTaHaBnmBalowasaca onopa (a), cxema aencraua cun (6)

KoucTpyknuu caMoycTaHaBAUBAIOIIMXCS OTOP OTPENESIOTCS
I'OCT 13159-67.

[Inynxep omnopbl 7 ycTaHABJMBAIOT Bbillle OCHOBHBLIX OIIOP
(puc. 3.6, a). IIpu ycraHoBKe B MPUCTOCOBJEHUN 3aTrOTOBKA COO-
CTBEHHBIM BECOM YTAIUIMBAET ILJIYHIKED, TIPEOIOJIEBasi COMPOTUBIEHNE
HMPYKUHBI 4, 10 TeX MOP, IIOKA 3ar0TOBKA 3aiiMeT IPaBUJIbHOE MOJI0-
JKeHUe Ha OCHOBHBIX omnopax. Ilocie atoro nuymxep 71 xectko (huk-
cupyeTcs 4epe3 cTep:KeHb 3 U MTU(T 2 ¢ KOChIM cpe3oM. Bes omopa
CMOHTUPOBaHa B Kopmyce 5. [lyg mpenoxpaHeHus] HANPaBJISIONINX
IUTYH)KEPOB OT TONAaHKsI CTPYXKKU U U3HOCA KOPITyCa B KOHCTPYKIIUU
MMeeTCs HaIMpaBJgIonas BTYJAKa 6 W 3alIUTHBIN, KOJAMAY0K 7. YTOI
ckoca ¢ukcupyioiero mrudTa 2 MeHbIIe yIja CaMOTOPMOKeHUsT (S5—
6°) [lnyH:xep 7 OT IPOBOPOTA OTHOCUTEIHHO CBOEH OCHU yAEPKUBAETCS
C TIOMOII[BIO TMTOHOYHOTO BhIcTyMa mTrdTa 2. [IpyskuHy 4 BRIGHPAIOT
Tak, 4ToObI OHA HE MOTJIA MPUIIOAHITH 3aTOTOBKY HaJl OCHOBHBIMHU OTI0-
pamu. /IJis1 IpUBEEHIS OTIOPBI B MCXOHOE TIOJIOKEHUE ee He0OXOANMO
pachuKcrpoBars.

JlocToMHCTBAa caMOyCTaHABJIUBAIOIUXCA OTOP: ObICTPOEHicTBIE
U BO3MOYKHOCTb OJHOBPEMEHHOTO yIIpaBJjieHusi (CTOMOPEHUS) He-
CKOJIbBKUMU OTIOPaMU OT OJHOTO TIpUBoa (HATIPUMED, Yepe3 KINHOBYIO
cuctemy). OCHOBHOII HEOCTATOK TAKUX OMOP B TOM, YTO MX HEJb3s
MPUMEHATH MPU YCTAHOBKE TSIKENBIX 3aTOTOBOK M OOJBINNUX 3HAYE-
HUSAX CUJI, IEWCTBYIONIMX B0 ocu TryHxkepa 7. Ha puc. 3.6, 6 npuse-
JleHa CXeMa CHJI, IEUCTBYIOMUX HA KIMHOBOM CKOCE ILTYHIKEPa OMOPbI
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npu paboTe, KOTOPasi MOKA3bIBAET, YTO BBUY MAJOCTH yrJa o, cuaa P’
BO MHOTO pa3 6oJIbIie CUibt P.

Ha puc. 3.7 npencraBiena HOpMaJanu30BaHHAS KOHCTPYKIUS KJTH-
HOBO#1 MOABOAMMOIT omtopbl. [Ipu OTCYTCTBUN B TIPUCIIOCOOJIEHIH 3ar0-
TOBKH TUTYH3KED 1 ONOPBI pacriosiaraeTcsi Hike ocHOBHBIX orop. [loce
YCTAaHOBKU 3arOTOBKM HA OCHOBHbBIE OMOPbBI, BPYYHYIO JBUKEHUEM
KJIMHA 2 BJIEBO, BBIZIBUTAIOT ILTYHXKEP 7 710 COIPUKOCHOBEHUS C TI0BEP-
XHOCTBIO 3aTOTOBKHU. Bpamasce, BUHT 3 HaXXKUMaeT HA MIAPUKU I, KO-
TOpbIe MIPY COMMKEHIY Pa3BUTAIOT B PAJHATbLHBIX MMA3aX CETMEHTHBIE
MIoHKY 6 710 ynopa ux B kKopiryc 8. Omopa CTOTOPHUTCS 3a CUET CHJI
TPEHUS HA TIOBEPXHOCTSIX CONPUKOCHOBEHUSI MITTOHOK C KOPITYCOM ITPH-
criocoberns. KombiieBast ipysknta 7 00ecriednBaeT BO3BPAT IMIMOHOK
MPU pacKpemyieHun omopbl. KawH 2 mpemoxpaHseTcs OT ITOBOPOTA
miankoit 4. Bryaka namnpasisiomnas 9 u koJmnadok 70 npegoxpaHsioT
OTIOPY OT TONAJAaHUS CTPYXKKH U CMAa30YHO-OXJIaK/AIONIell TEXHOIIO-
rudeckoit cpemsl (COTC). Yroa HakioHa KinHA paBeH 15°, KInHOBas
OTIOPA SBJISIETCST CAMOTOPMO3SIIIET.
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Puc. 3.7. Hopmann3oBaHHaA KOHCTPYKUMA KNMHOBOW NOABOAUMOWN ONOPbI

[locTOMHCTBOM TMOJBOUMOI OMOPHI 10 CPABHEHUIO C CaMOyCTa-
HABJIMBAIOIENCST SBJSIETCST CIIOCOOHOCTD BBIIEPKATH 3HAYMTETHHO
GOIBIINE CUJTBI, NeHCTBYIONINE BAOJb OCH TUIyHXKepa 7, 4eM camo-
ycTaHaBuBaoagacsa. K HepoctaTkaM MOABOJAUMON OIIOPbI OTHOCUTCS
HU3Kasl MPOU3BO/IUTEILHOCTD, CBI3aHHYIO C PYYHBIM TIO/IBOJIOM OIIOPHI;
HEBO3MOKHOCTb OZTHOBPEMEHHOTO YIIPABIEHNS HECKOJIBKUMHU OTIOPAMIT;
HETTPUMEHNMOCTD TIpH 06paboTKe JIETKUX U MATOKECTKUX JIeTalel, Tak
KaK IMpU MO/IBOJIE OMOPBI BPYYHYIO MOXKHO HApYIIUTDh MOJOKEHUE Jie-
TaJH, OTpeiesITeMoe OCHOBHBIMU OTIOPAMHL.
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It 0603HAYEHNUST ONOP U YCTAHOBOYHBIX YCTPOUCTB MIPUMEHSIFOTCST
rpadpuueckue nzobpaxenus mo FOCT 3.1107-81 (CT C3IB 1803-79),
npezcTaBieHHbe B Tabu. 3.1

Tabnuua 3.1
F'paduueckoe nsobpakeHuve onop

Ornopa Bun cnepeny, Bupn csepxy Bun causy
c3au

&
Henoasuxnas A‘ & O
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3.1.1. YcTaHOBKa 3aroTOBOK MO LWINHAPUYECKOI1 MOBEPXHOCTU
" NepneHAuKyNAPHOI K ee 0CU NJI0CKOCTU

¥YcranoBKa 3aroTOBOK 110 MUJIWHAPUYECKONW TTOBEPXHOCTU U TIEp-

NEeHIUKYJISIPHON K ee OCH IJIOCKOCTU SIBJIIETCS peaju3aleil 0aHON

U3 ABYX cxeM (GasMpoBaHUsl B 3aBUCKMMOCTU OT COOTHONIEHUS JAJUHBI [

u auamerpa d 6a30BOI HMIMHAPUYECKOU noBepxHoctu (2.5, 2.7).

[l pea3aliii TEOPETHYECKOI cXeMbl GasMpPOBAHU 110 OCH I[H-

JIMHPUYECKOi moBepxXHOCTH (CKpBITast 6a3a) MPUMEHSIOTC:

* I HAPY’KHOM TIOBEPXHOCTU — CaMOIIEHTPUPYIOIIEe MeXaHU3MBb;

* BHYTpeHHell IUJIUHAPUYECKOH IMOBEPXHOCTU — CaMOLEHTPUPY-
IOI[Me MEXaHU3MbI, OIPABKU KOHYCHbIE UJIW ONPABKH I10J] 3aIIpec-
COBKY.

Jlnst peanusary cxeMbl 6asMPOBaHUS TI0 IUITNHAPUIECKON TOBEPX-

HocTH (sIBHast 6asza) IPUMEHSIIOTCSL:

* 71 HAPYKHBIX TOBEPXHOCTEN YCTAHOBKA BO BTYJIKU WJIM HA TPU3MBI;
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* BHYTPeHHEeN HUJINHAPUYECKON II0OBEPXHOCTH YCTAHOBKA HA OIIPAaBKU
C TaPaHTUPOBAHHBIM 3230pOM (JIJIMHHbBIE TTUTUHAPUYECKUE TTOBEPX-
HOCTH ), WJIK Ha NaJIblibl (KOPOTKHUE UJINHAPUYECKHE TIOBEPXHOCTH).

3.1.2. YcTraHOBKa 3aroToBOK Ha onpaBKu

OmnpaBKu — JOCTATOYHO PA3HOOOPAZHbIE 10 KOHCTPYKIMU JIEMEHTHI
npucnocobaennii. Pazauyaor onpasku:
*  CaMOILIEHTPUPYIOIIUE;
* pblYaKHbIE (KYJTaUYKOBBIE);
*  KJIMHOILIYHKEPHDIE;
* IAHTOBBIE;
* MeMOpaHHBbIE;
*  Pa3KMMHBIE C TUAPOILIACTOM.

3.1.3. KoHycHble onpaBKu

KoHycHble onpaBku 00ecrednBaoT BHICOKYO TOYHOCTD IEHTPUPO-
BaHus 3arotoBku (puc. 3.8, a). KonycHocTh paboueii yacT ompaBKH,
npuauMaetcs B mpegenax 1:1500...1:2000. 3aroToBka Ha OmpaBKy Ha-
Ca)kMBaeTcs JIETKUMU yJapamu. Biarogaps packinHuBamoomiemy jaei-
CTBUIO JIOCTUTAETCS COBMEIEHNE OCEN OTPaBKU 1 Ha30BOTO OTBEPCTHSL.
Kpome Toro, 3aroToBka yep;KUBaeTCs OT TIOBOPOTA 33 CYET JOCTUTHY-
TOTO HATATa, U 3aKKMMa ee He Tpebyercs. HesoctaTkoM TakuX OTPaBOK
SIBJISIETCSI OTCYTCTBUE TOUHOTO OPUEHTUPOBAHUS TMAPTUU 3arOTOBOK
0 JITMHE 32 CYeT U3MEHEeHUH B Tpelesiax Jomycka aumamerpa 6as3o-
BOTO OTBEPCTHS, & CIEI0BATETHHO, HEBO3MOKHOCTH 06paBGOTKY TOPIIOB
U YCTYIIOB Ha IIPeBAPUTENbHO HACTPOEHHBIX CTAHKAX, & TAK)KE HEBO3-
MOKHOCTD YCTAHOBKH JUTMHHBIX JeTasell, Tak Kak JeTaab OyaeT yaep-
JKUBATHCSI TOJILKO HA OJTHOM KOHIIE.

KoHcTpyKIMs onpaBKu ¢ rapaHTHPOBAHHBIM 3a30POM IPUBEIEHA
Ha puc. 3.8, 6. Bo3MOXHOCTH TPOBOPAYNBAHUS 3aTOTOBKY Ha OTPABKE
OTPaHMYEHO 3aTATMBAHMEM TAallKM 32 CUET CUJI TPEHHS B KOHTAKTE <«3a-
TOTOBKAa — OBICTPOCHEMHas Taiiba», MITMOHKON WU IIIUIIAMU, €CIIH
Ha 3arOTOBKE MMEETCST MITIOHOYHBIIH 11a3 WK MITUIIEBOE OTBEPCTHUE.

Ha puc. 3.8, ¢ mpuBeieHa KOHCTPYKITHS OTIPaBKU I10]] 3a1IPECCOBKY.
Taxwe OmpaBKU MO3BOJISIOT 00ECTIEYNTH BHICOKYIO TOYHOCTD TIEHTPUPO-
BaHus. [IpuMensst yropHble KoJblla TIPU HATIPECCOBKE, MOKHO TOYHO
OPHEHTHUPOBATH TOJIOKEHUE 3aTOTOBKHU 110 JiyinHe onpaBku. Mciomib3o-
BaHUe TaKUX OIPABOK ITO3BOJISIET IIPOU3BOIUTH OJHOBPEMEHHYIO ITOJI-
pe3Ky 060WX TOPIIOB 3aroTOBKY. HemoctaTok JaHHOW KOHCTPYKITUK CO-
CTOUT B TOM, YTO Ha MEXAaHIMIECKOM YUACTKE HEOOXOIMMO YCTAHABIHBAT
JIOTIOJTHUTEIbHOE 000PYI0BAHNE — MIPECC TSI 3AITPECCOBKU M PACIIPEC-
COBKM OIPaBOK. [Ipy KOHCTPyHPOBaHUHU OMPABOK I0]] 3AIIPECCOBKY He-
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00XOIMMO OIPE/IETNTH AHaMeTp paboueil JacTn Ayt 00eCIedeH s Her3-
MEHHOCTH IOJIOJKEHUSI 3aTOTOBKU HA OIPABKE, T.e. 00eCIeYnTh OlIpesie-
JIEHHYIO BeJIMUMHY Hatsra. IIpn 06paboTKe 3aroTOBKY Ha Hee JIeHCTBYIOT
MOMEHT OT CHUJIbl pe3anusi M, CTPEMSIIINIICS TPOBEPHYTH 3arOTOBKY
Ha oIpaBKe, eMy IPOTHBOJEHCTByeT MOMEHT, CO3JaBaeMblil cHUIOli
TPEHUST B KOHTAKTE «3arOTOBKA — OIPABKa», T.e. HEOOX0ANMO obecrie-
YUTb TaKUe yCJIOBU:, IIPU KOTOPLIX MOMEHT TPEHUsI MeXKIy OIPaBKOM
1 3aroTOBKOMH M, Ob1at GbI GOTbIITE MOMEHTA OT CUJIbI pesanus M,

pes*
d D

wm M, =k-M, =F -—=k

MTp > M pes T 2 ’ Ppe3 ’ E (31)

pes
rae F,) — cuma TpeHusi, co3naBaeMast Mex/y 3arOTOBKON M ONPaBKOii;
k — xoaddurment 3anaca; d — BHYTpeHHUI JUamMeTp 3aroTOBKY; P, —
COCTABJISIIONIAS] CUJIBI pe3aHus, (GopMuUpyolass MOMEHT pe3aHus
(put Touennun — P,); D — muameTp oOpadaThiBa€MOil OBEPXHOCTH.

Hamnpasasronias )
- M, meiika )

T
N

§
Zmd\
lmm

7‘u:lr

T;ABH

Puc. 3.8. KOHCTPYKLUN XKeCTKMX ONpaBoK

OnycTuB IIPOMEXYTOUHbIE BBIKJIAJKHU, MOJYYUM 3aBUCHUMOCTHU
JUIST OTIPEJIeNIeHNsT MUHUMAJIbHO HEOOXOIMMOTO HATsITa i, U 00ecreyn-
BAIOIIIETO eTO [naMeTpa OTPaBKH (MCIIOJHUTETBHBII IMaMeTp OIIPaBKN ):

i _k"PPt"J‘D_ Ca CB

‘min pd2 . l . f Ea EB

(3.2)

rae f — koaDGUIUEHT TPEeHUs MeKIy OIMPaBKOI 1 3aroTOBKOM; D —
HapPY/KHBIA JAUaMeTp 3aroTOBKHM; [ — jyuHa paboyeil 4acT ONPaBKH;
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D2 +d? d + a”
C, = ;ZZ +u,;Cp = d2 d2 s E,, Ey — Momysau ynpyroctu mMa-
Tepuajia JeTaji U ONPABKU; dB, d, — HapyKHbIII U BHYTPEHHUI
(TTpM OJIHOW OIpaBKe) AMaMeTP OTPABKY; W, My — KOI(DOUIIUEHTHI
ITyaccoHa nj1st Marepuasia 3aroToBKU U orpaBku (st uyryHa u = 0,25,
s cranu p = 0,3).
dy=(d+T +i, +T,+T,,) (3.3)

min nuar U3H

rne d u T, — nuaMeTp u J0TMycK 6a30BOTO OTBEPCTHS 3ar0TOBKH; T,
u T, — JIOIyCKM Ha U3TOTOBJIEHNE ¥ U3HOC OIPABKIL.

O6pruno Beibupator T, = 0,01 + 0,02 mm; T, = 0,02 = 0,03 mMm.
BpI60p MOIIHOCTH TIpecca MPOU3BO/AT 110 MAKCUMAJIBHOMY HATSITY i, .

KoHCTpyKIInM pa3:KMMHBIX OMPAaBOK OTJUYAIOTCS OT KOHCTPYKIIMHA
JKECTKUX OIPABOK TEM, YTO UMEIOT ITOJABUIKHBIE DJIEMEHTHI, ITepeMeIalo-
nIrecs B paJuabHOM HarpasjieHnn. Ha pa3;KuMHYIO OIpaBKy 3arOTOBKA
YCTaHABJIMBAETCS C 3a30pOM. Pazkumaroniuecst 3JieMeHTbI ONPaBKU
(DUKCHPYIOT 3arOTOBKY Ha Hel, BHIOMpas 3a30p MEKIY ONPaBKOW U 3a-
rotoBkoil. [Io KOHCTPYKIIMK pa3KUMHBIE OTTPaBKYW pa3jndyaroT IaH-
TOBbI€, KyJIAUKOBbIE, TUAPOIJIACTHBIE, ¢ TOOPUPOBAHHBIMU BTYJIKAMHU,
¢ TapesbuaThIMU TIPYy;KWHaMU. B KavecTBe mpumepa Ha puc. 3.9 mpu-
BeJleHa 1[aHroBas pasKUMHast onpasKa. [{aHrosbie onpasku obeciedn-
BalOT TOYHOCTH TeHTpupoBanus 3aroToBku 10 0,02—0,04 mm.

A

Puc. 3.9. OnpaBka uaHrosas

3.1.4. YcTaHOBKa 3aroTOBOK Ha Npu3Mbl

HpHSMOfI Ha3bIBaeTCA yCTaHOBO‘{HbeI JJIEMEHT C ABYM:A pa60‘{I/IMI/I
(I/ICHO]IHI/ITe]H)HbIMI/I) IIOBEPXHOCTAMU B BUJ/IE TIa3a, O6p3.30BaHHOF0
ABYMS TIJIOCKOCTAMMU, PACIIONIOKEHHBIMU I10/] YTJIOM O /IpPYT K APYTY.
HpI/ISMbI MOT'YT UCIIOJIb30BATbCA KaK JIJIAA YCTAHOBKU 3arOTOBOK
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0 VTMHHBIM [MUJINHAPUIECKIM ITOBEPXHOCTSIM, TaK 1 TI0 KOPOTKUM IIH-
JuHApUYecKuM noBepxHocTaM (puc. 3.10, a). It TpU3MBbI CTaHAAPTU-
3oBanbl 1o TOCT 12195-66.

[Ipusma TouHO orpesenseT mojaoxeHue ocu 3arotoBku AZ (puc. 3.10,
a) B TIJIOCKOCTH, MEPIIEHAUKYISIPHON OCHOBAHUIO TIPU3MBI, BCIECTBHUE
COBMETIEHUS €€ C OCBIO YTJI0BOTO Ma3a (OCHOBHOE CBOMCTBO MPU3MBI).
ITa 0Ch 3arOTOBKU M SABJSETCS TEXHOJIOTHUECKOH 6azoil. Ochio yrio-
BOTO T1a3a (TIPU3MBI) CUUTAIOT OCh, TIPOBEICHHYIO Yepe3 TOuKy A mepece-
YyeHUs pabounX MIIOCKOCTEH MePIEHAMKYIAPHO MJIOCKOCTH OCHOBAHMS
npu3MBbL. J[Jis1 peasnsaliiii OCHOBHOTO CBOMCTBA MPU3MBI HEOOXOIIMO
IPU €€ U3TOTOBJIEHUN 06ECIIeYrBaTh OYeHb KECTKUI AOMYCK Ha CUMMe-
TPUYHOCTH PabOUNX TIOCKOCTEH TIPU3MBI OTHOCHUTEIBHO OCH TIPU3MBI.

[Tpusma ompezmensieT Takke MOJOKeHUE TPOJOTBHON OCH 3aro-
ToBKU X. B cBsI3u ¢ 3THUM Ba)KHO TOYHO OIPENENUTDH MOJIOXKEHUS
MIPU3MBI Ha KOPIIyCe MPUCTIOCOOIEHIS B 9TOM HampaBiaeHun. [ToaTomy
nonokenue npuamel 1 (puc. 3.10, @) onpeneyasior ¢ MOMOIIBIO IBYX
KOHTPOJIBHBIX MTUGTOB 2 U (PUKCUPYIOT KPENEKHBIMU BUHTAMHU 3.

B mpucnocobaennsIx UCmoMb3yIOT TPU3MBI C YTJIAMU O, PABHBIMHE
60°, 90° u 120°. HauGosbiiee pacnpocTpaHeH e MOJYYUIH TPU3MBbIL
¢ yraom a = 90°. ITpuamsl ¢ yriom o = 120° IpUMeHSIOT, KOT/Ia TEXHO-
Jloruyeckast 6aza 3arOTOBKHU MPEACTABIISIET COOON HEMOTHYIO IIUINHAPU-
YeCKYI0 TOBEPXHOCTh U HYKHO TI0 Heil OTPeIeJIUTh TOJI0KEHNE OCH Jie-
TaJI. 3ar0TOBKA, YCTAHOBJIEHHASI HA TAKUX [IPU3MaX, UMeeT HeOOJIbIITY 10
ycToiunBocThb. [Ipusmel ¢ yriaom o = 60° TpUMEHSIOT /1S TOBBIIEHUS
YCTOMYMBOCTHU 3aTOTOBKHU, KOTIA MMEIOTCS 3HAUNTEIbHbBIE CUJIBI pe-
3aHUS, AEHUCTBYIONINE MAPAJIJIETbHO OCHOBAHUIO TPU3MBI (BI0JIb OcH Y).

[Ipu ycTaHOBKe NIWHHBIX 3aTOTOBOK MPUMEHSIOT TPU3MBI C BBI-
eMKoii (puc. 3.10, 6) Wau 1Be COOCHO YCTaHOBJIEHHbIE TIPU3MbI, KOTOPBIE
MOCJIe YCTAHOBKHU Ma KOpIyce NUIHMYIOT OJHOBPEMEHHO M0 pabouynm
TIJIOCKOCTSIM /IJISI TOCTYKEHUSI COOCHOCTH M PaBHOBBICOTHOCTH. Ecin
[0 YCJIOBUAM 06pabOTKHU JJUHHYIO 3arOTOBKY HEOOXOANMO TOCTAaBUTh
Ha HECKOJIBKO TPHU3M, TO /iBe U3 HUX [eJAI0T KeCTKUMU (OCHOBHBIE
OTIOPBI), & OCTAJIbHBIE — TTOABMKHBIMU (BCIIOMOTaTeIbHBIE OITOPBI).

ITpu ycTaHoBKe 3aTOTOBOK € 00PabOTAHHBIMU TEXHOJOTHUECKUMIU
6azamMy [PUMEHSIIOT MPU3MBbl C IIUPOKUMHU OMOPHBIMHU MOBEPXHO-
CTSIMU, & C «4epHBIMU» (HeoOPabOTaHHBIMI) TEXHOJOTHYECKIMH Oa-
3aMU C Y3KUMU OMOPHBIMHU MOBEPXHOCTSIMHU. Kpome aTOrO, HEpEaKo
ISt yCTAHOBKM 110 Ye€PHBIM 6a3aM IPUMEHSIOT TOYEYHbIE OMOPHI, 3a-
peccoBanHbie B paboune moBepxHOCTH Mpu3Mbl (puc. 3.10, g), Torma
3aroTOBKU, MMEIOIINE UCKPUBJIEHHOCTh OCH, 60YK00OPA3HOCTD, CELJIO-
BUIHOCTH ¥ JPYyTHE TOTPEITHOCTA (POPMBI TEXHOJIOTHYECKON 6Gasbl, 3a-
HUMAIOT B TIPU3Me YCTOHIIBOE U OTIpe/ieJIeHHOE TIOI0KEeHTe.
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[Ipu ycraHoBKe 3aroTOBOK Ha NMPU3MBI MOTYT BO3HHUKHYTDH Pas-
smunHble norpenrioctu. Ha pue. 3.11 mokasano o6pasoBaHue ToTpeli-
HOCTeil pasMepoB P YCTAaHOBKE 3arOTOBKU Ha IIPU3MY BaJia sl 00-
paborku Jbicku. [lomoxkeHne JIbICKM B HAIIPaBJeHUH OCU Z KOHCTPYK-
TOPOM MOJKET OBITh 3a7aHO JIO0 pasMepoM A OT BepxHeil oOpasyrowieil
UIMHAPUYECKON IIOBEPXHOCTH, TMOO0 pasMepoM b OT ocHu IUJIMHIpUYe-
CKOM TIOBEPXHOCTH, JIMO0 pazmepom I” OT HUKHEN 06pas3yroNiel IuJIiH-
JIPUYECKON TOBEPXHOCTH.

<Co
J o
- <X
2a)
= =
ol I " "
< <
I I
7] \ 72}

Puc. 3.11. O6pa3oBaHMe NOrPELIHOCTM pa3mepa PaCcrnoNoXKeHWA NbICKA
B HanpaBneHuun ocu Z Npu yCTaHOBKE 3aroTOBKM Ha Npusmy

WNucTpymeHnT (B ZaHHOM ciydae ¢pesa) HaCTpauBaeTCs OTHOCH-
TeJTPHO MOBEPXHOCTH YCTAHOBOYHOTO 3JIEMEHTA OTIPEIEISIONIETO TOJI0-
JKeHMe 3aTOTOBKY B HAlpaBJeHnn GOopMHUPYyeMOTo pa3Mepa (B AaHHOM
caydyae TOYKa mepeceueHus miaockocteil F). [losTomy Benmmumna mo-
rpenrHocTr pa3mepoB Ay, B, 1 Iy B pesysbrare 06paboTKu JbICKU GyieT
3aBHCETH OT JIOIYCKa HA PACCTOSTHUE OT UCTIOJIHUTEIbHOW TTOBEPXHOCTH
¢pessl 10 Touku F (IOMycK Ha pasMep cTaTudeckoit HacTpoiiku TA
Ha puc. 3.11 aror pasmep ob6o3Hauen kak A, b, u I',). Bropsim pas-
MEPOM, BJIUSAIONINM Ha MOTPENTHOCTD MTOJIyIaeMOTO pa3Mepa, sSIBISIeTCS
pasmep Tepexoia ¢ KOHCTPYKTOPCKON pa3MepHOi Ga3bl Ha TEXHOJIOTH-
deckyto 6a3y (Ha puc. 3.11 ato pasmepst A,, u I, 1711 pasmepa b, koH-
CTPYKTOPCKAs M TEXHOJIOTHUECKast 6a3bl coBmamaoT). Tpernit pasmep,
BJIMAIOMMI Ha TOYHOCTb pazMepoB A, by u I';, — paccroanue or Tex-
HOJIOTUYECKO# 6a3bl 3aTOTOBKHU 710 YCTAHOBOYHOTO 3JIEMEHTA TTPHCIIO-
cobmenust (A, B, u I')). B pesyibrate pasmep paciiosoKeHUsT JbICKU
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B 3aBHCHMOCTH OT cItocoba 3agaHus ee mosokenus (npunsatoit KPB)
6yeT paBeH

Ag= A+ At A= A, +—2 D
© 2.sina/2 2
. . (3.4)
=-Acy+= D | ——+1|.
a2 sina / 2
D
B, =B~ B, = B, - ———;
oo M 2.sino /2
D D
[p=0-T, 4T, =T~ ————+—=
0 1~ L2t s cH 2-sino, /2 2
(3.5)

D 1
=Ten-—51—7>5"1|
‘ 2 \sino /2

BeposdTrnas morpemsHocTh pasMepa PACHOTOXKEHUS JBICKU
0A,, ob,, ol

ong =TAcy =2+ ID gy T2 L1} 56
“ o 2.sina/2 2 ‘ 2 {sina /2
TD
B, = TB + ———; 3.7
B0 = A Pen Y e /2 @7)
oy =TTy +=—2 TP _qpr WD L4} (38
0 2.sino /2 2 : 2 {sina /2

Takum 006pa3oM, IOTPEITHOCTH TIOJIYIAEMbIX Pa3MEPOB JeTaln 3a-
BUCST OT MOTPEIIHOCTE TeXHOJOrMYecKol 6asbl 3arOTOBKH, OT yIJa
U HOJIOKEHUS IPU3Mbl. KOHCTPYKTOP MOKeT ZOOUTHCS IIOBBIIIEHMS
TOYHOCTH BBIMTOJHAEMOTO pa3Mepa, He MEHsIsl TEXHOJOTMYEeCKOH 6aspl,
a U3MeHsd TMOJIOKEHNE 3aTOTOBKY OTHOCUTEJIBHO NTpu3Mbl. Hammpumep,
€CJIN U3MEHUTHh B3aUMHOE PACIOJIOKeHUe MPU3MbI, TIOBEPHYB OIHY
n3 uux "Ha 90° (puc. 3.12), To, yuuTbHIBas OCHOBHOE CBOWCTBO TTPU3MBI,
norpenrHocTu pasmepos A, b, u Iy OyayT paBHb

A, =TA. 4 + %; (3.9)

®B, = TB_,;; (3.10)
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ol, =TTy +%. (3.11)
< L A,=B, =T,
T N\

Puc. 3.12. O6pa3oBaHve NOrpewHOCT! pasmMepa PacnoioXeHNs NbICKN
NPY N3MEHEHNN MONOXKEHWS NPU3MbI

3.1.5. YcTraHOBKa 3aroToBOK Ha nasblibl

ITajblbl MCIIOJAB3YIOT /I Peaju3alliy JBONHOI OMOpPHOU Oassl.
KoHcTpyKTHBHBIE PAa3HOBUIHOCTU HEKOTOPBIX MAJbIEB PUBEIEHDBI
Ha puc. 3.13. Koncrpykiuu nanbiieB ctanzaptusoBaibl [OCTamu:

« TOCT 12209-66. IIpucnocobaenuss cTaHo4HbIe. Ilamblpl ycTaHo-

BOUHbBIE IUJIMHIpUYECcKe TTocTosiHable. Koncerpykiums (puc. 3.13, a, 6).
« TOCT 12211-66. IIpucnocobenus craHouHble. [TaabIbl ycTaHO-

BOYHBIE IIMJIMHAPUYEcKre cMeHHbie. Koncrpykuus (puc. 3.13, 6).

« TOCT 12210-66. TIpucnocobenus cranodnbie. [1aabilbl ycTaHO-

BOUHBIE cpe3aHHble TTocTostHABIe. KoHcTpykius (puc. 3.13, e).

« TOCT 12212-66. Ilpucnocobiienus cranouyHble. [labiibl ycTaHO-

BOUHBIE cpe3aHHble cMeHHble. KoHceTpykuus (puc. 3.13, 9).

[Masnbigel MOTYT OBITH TIOCTOSAHHBIMU (puc. 3.13, a, 6, €) uau cMeH-
HeiMu (puc. 3.13, 6, 2). Korerpykuuio, peacraBieHnyio Ha puc. 3.13,
68, IPUMEHSIOT B TOM CJIy4ae, KOrja yCTAaHOBOUHYIO 6a3y 3arOTOBKH
peanusyioT APYrUMU ormopamMu (HarpuMep, OTIOPHBIMU TLIACTUHAMMU
(puc. 3.4, 6)). B KOHCTPYKIINSAX, IIOKa3aHHBIX Ha puc. 3.13, a, 6, omopoii
cysKUT OGypTHK Tasbiia. Juamerp pabodeil MOBEPXHOCTH TAIbIIA BbI-
HOJIHAIOT ¢ OTKJIOHEHUSIMU 110 mocaakaM g5, g6, f6, f7, ¢ 9, f9. Tlanbisl
nuameTpoM 7o 16 Mmm usaroraBiauBaoT U3 cranu Y8A, a coimie 16 Mmm —
us craau 20X ¢ uemenraiyeil Ha riry6uny 0,8—1,2 MM, ¢ mocegyorei
3akanakon 10 TBepaoct HRC 58—61.

B cayyagx korja 3HauMTeJbHBIE CUJIBI 3aKPEIJIEHUS U pe3aHus
M3HAIMUBAIOT OYPTUK OLICTpee TMaIbIla, BMECTO OYPTHKA TPUMEHSAIOT
cMennble maiibnr (puc. 3.13, 2, 3.14, a). Ilpn ucnoab30BaHUN MANbIEB
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¢ 6ypTukoM HeoOx0auMO 0c0ob0e BHUMaHMe 06pamarh Ha yA0OCTBO
OYUCTKU GYPTUKA OT CTPYKKHU. [[JIs1 HTOT0 OMOPHYIO TTOBEPXHOCTH OYp-
THUKa BBITIOJHAIOT NTpepbIBUCTON (puc. 3.14, a).

\,/ Ra 0,63 ‘

Ra 0,63

Ra083 /7|
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s HT 4 | |
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Puc. 3.13. [ManbLbl yCTaHOBOYHbIE

JIst CMEHHBIX TMaJbIeB MPUMEHSIOT BTYJKHU JJIsI YCTAHOBOYHBIX
naspies ¢ OyprukoMm (ITOCT 12214-66 (puc. 3.14, 8)) u Ges OypTiKa
(TOCT 12215-66 (puc. 3.14, 6)), KOTOpBIE YCTAaHABINBAIOTCSA B KOPITYC
MIPUCTIOCOOJIEHNS, KaK TIPABUJIO, C HATSITOM.

HaJIbHLI YCTaHOBOYHBIE MOTYT MCITIOJIb30BATbCA IIPU peain3allun
PasJNYHBIX CXeM 0a3sMpOBaHUs, HATIPUMED, €CJAU B TEOPETHIECKYIO
cxeMmy 0asMpoOBaHHUsS BKJYECHBI yCcTaHOBOUHas Oasza (ILJIOCKOCTDH)
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u ABOliHas onopHasa 6asza (0TBepCTHE), WM yCTaHOBOUHAs Gasa (ILIoc-
KOCTb), ABOMHas omopHag 6asa (oTBepcTe) U omopHas 6asa (oTBep-
ctue). Bo3MOXHBI U ApyTHe BapUaHThI.

Ul | ]

Puc. 3.14. OnopHble waibsl (a — FOCT 17777-72) n nepexopHble BTYNKN
K yCTaHOBOYHbIM nanbuam (6 — FOCT 12215-66, 8 — IOCT 12214-66)

Paccmorpum npumep. Heobxoaumo o6paboTaTh 1ma3 B KOJbIE
(puc. 3.15). PazpaboraHHas TeopeTnveckas cxemMa 6asMpOBaHUsI BKJIIO-
YyaeT yCcTaHOBOUHYIO 6asy (TOpel KOJbla), ABONHYIO ONMOPHYIO 6as3y
(orBepctue). Tak kak Ha majel] 3aroTOBKa BCer/la yCTaHABJIMBAETCS
C TApPaHTHPOBAHHBIM 3a30POM, Ha MPAKTUKE BO3MOXKHBI 1BA BapHaHTa:
KOHTAKT 00pasyIolieil OTBEPCTUs ¢ MAJbIEM rapaHTUPOBaH, KOTa 0Ch
najbiia ropusonTasbha (puc. 3.15, @), u KOHTaKT o6pasyioteil ot-
BEPCTUS U MaJblla He TApaHTUPOBAH, KOT/Ia OCh MaJbIla BEPTUKAJIbHA
(puc. 3.15, 6).

B nepBoM BapmanTe (Tajel] pactoioKeH TOPH30HTATBHO) HEOOXO0-
MO BBIIEPKATH pa3dMepst A, u b, (puc. 3.15, a). 13 cxembl BUAHO, 4TO
pasmep A, ¥ eTo TIOTPEIIHOCTD (BEPOATHOE TOJIe PACCETHN) WA, MOTYT
OBITh OIPE/EEHbI CIEAYIONUM 00pasoM:

Ay =A - Ay WA =0A +0A, =0y +T7d” (3.12)

rae A, — pasMep CTaTHYECKON HACTPOUKH (PACCTOSTHYE OT PEXKYIINX
KPOMOK (Dpesbl 10 ocu manbia); A, — paccTosiHue OT ocu 10 obpa-
3ylomeil mayubla (yCTaHOBOYHOIO 3JIEMEHTA); M, — I0JIe PACCESHH
cTaTNYecKoi HacTpoiiku; Td, — MOTyCK Ha M3TOTOBJIECHUE MAJBIIA.
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Puc. 3.15. [IBa BapraHTa yCTaHOBKYM 3aroTOBKM Ha naney

N3 cxembl BUAHO, 4TO pasMmep b, u ero morpemnocts ob, Moryt
OBITH OTIPe/IeJIEHbI CIEAYIONUM 06pasoM:
Td,

1, 1D, (5143,
2 2

b, = b, - b, +b,; wb; = wb, + Wb, + Wb, = W, ; +
riae b, = A; — pasmep crarudeckoil HacTpoiiky; b, — paccrosinue ot ocu
110 obpasyioreit masnbia; b, — paccrosiiie oT o6pasyiotieii 10 ocu Ha-
30BOTO OTBEPCTHSI; Oy — 10JIEe PACCesIHUS CTaTUUeCKOHM HAaCTPONKY;
Td, — nomyck Ha n3rotoBiienue naipia; 7D, — I0TyCK Ha U3TOTOBJIEHIE
6asosoro orsepcrusi (TH).

Bo BTOpOoM BapuanTe (Tasell pactosokeH BepTUKaIbHo (puc. 3.15, 6))
HeoOXOIMMO BbIIEPKATh MO0 pasmep A, (paccrosiiue ot oOpabaTbiBa-
eMOIl TOBEPXHOCTH /10 0cu Ga30BOTO OTBepCTHst ), b0 pasmep b, (pac-
cTOstHIE OT 06pabaThiBaeMOil IIOBEPXHOCTH [0 06pasyIoleil HapysKHOTO
nuametpa b).

U3 cxembl Ha puc. 3.15, 6 BUIHO, 4TO pasmep A, U €ro TOTPenrHOCTh
®A, MOTYT OBITh OTIPEIEJIEHBI CJAELYIOIUM 06Pa3OM:

A=A+ Ay 0A) = 0A, +0A, = 04 + Oy, (3.14)

rae A, — pa3Mep CTaTHYeCKOH HAcTpOKU; A, — PACCTOSHHE OT OCH
nasbla (yCTaHOBOYHOTO ajieMenTa) /10 ocu Th; o ;; — mose paccesnus
CTATUYEeCKON HACTPOUKU; ®y — IOIPEMIHOCTD YCTAHOBKHU.

[Torpemuoct ycTaHOBKH ((x)y) B JJAaHHOM CJIy4yae 3aBUCUT OT TOY-
HOCTH U3TOTOBJIEHUSI TEXHOJIOTHYECKOI 6a3bl Td,, OT TOYHOCTH U3TOTO-
BJIEHUSI YCTAHOBOYHOTO ayieMeHTa (Tasbia) Td,, a Takke 0T MUHIMATb-
HOT'O 3a30pa MEKIY HaJIblleM U OTBEPCTUEM — HIOIPELIHOCTD BbI3BAHHAS
HEOIPe/IeJIEHHOCTBIO 6a3npoBanust (®y p)-
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O‘)y = Tdn + Tdn + Smin = Smax' (315)
U3 cxembl Ha puc. 3.15, 6 BuaHO, uT0 pasmep b, u ero morpenrHocts
®bB, MOTyT OBITH OTIPE/IETIEHbI CIELYIONNM 00Pa3OM:

B, = -b, - B, - B, + b,;

TD 3.16
(nBO=—wB1—(nBz—coBS+ooB4=coC.H+(ny+e+TS, (3.16)

rae b, = A, — pasmep cratuueckoit HacTpoiiky; b, = A, — paccrosiHue

oT ocu nanbna g0 ocu Th; b, — necoocnocts Th u HapyxHoro aua-

MeTpa 3aroTOBKM (3KclieHTpucurer e); b, — monosuna (paauyc) Ha-

pyxHOTO mraMeTpa; TD, — MOIycK Ha HApy:KHBIH [UaMeTp 3arOTOBKIL

B atom ciydae norpemnocts e u TD, ABJISAIOTCS IOTPEUIHOCTSIMU
«BbIOOPA 6a3», Tak KaK OHU TOABJIAIOTCS U3-3a Hecomnanenus Th (ocu
OTBEPCTUST) C PasMepPHON KOHCTPYKTOPCKON 6aszoit (oOpasyromieil Ha-
PY>KHOTO amMeTpa) 3arOTOBKU.

IIpu obpaboTke AeTaneil THMAa KOPMYCOB, TAUT M T.I. MAJBIX
U CPEeIHNX Pa3MepOB IIMPOKO HMCIOJb3YeTCsl YCTAaHOBKA 3aTOTOBOK
M0 JIBYM OTBEPCTUSM U TLJIOCKOCTH, TEPIEHANKYIIPHON OCSIM 9TUX
OTBEPCTUI. AHAJIOTMYHO OCYIIECTBJIsIETCST Ga3MPOBaHUE MPUCIIOCO-
GJIEHUI — CITyTHUKOB Ha MO3MIIUSAX aBTOMAaTUYECKUX JuHUN. TeopeTn-
yecKas cxemMa 6a3upoBaHU [T TAKMX 3arOTOBOK (puc. 3.16) Brimoyaet
ycTaHOBOUHYI0 6a3y (IJI0CKOCTh — TOYKU 7—3), ABOHHYIO OMOPHYIO
(mepBoe oTBepcTHE WU €T0 0ch — TOYKU 4 (4') u 6 (6')) 1 onopHyIo
6asbl (BTOpoe oTBepcTHE U ero och (touku 4 (4')).

Jlst cxeMbl Ga3upoBaHus, IpeICTaBIeHHO Ha puc. 3.16, mpu peasu-
3aIUH TTOCKOCTH B Ka4eCTBE YCTAHOBOYHOM 0a3bl, Kak MPaBUIIO, MPU-
MEHSIOT OTIOpPHBIEe TIMacTUHBI (cM. puc. 3.3). Eciim B kauecTBe ABOWTHON
OTIOPHO# 6a3bl MPUHATA OCh OTBEPCTHS, TO B KAUECTBE YCTAHOBOYHOTO
3JIEMEHTA MPUMEHSIOT Pa3KMMHbIe (CaMOIIeHTPUPYIOIINe) MaJbIlb,
MaJIBIIBl TIOJ 3aMPECCOBKY WJIM KOHYCHBIE TOANPYKUHEHHBIE (BBII-
BUIKHBIE) TATbIlbl. Hambosee 4acTo, A1 yIPOIIEHNsT KOHCTPYKITHH
YCTAHOBOYHBIX 3JIEMEHTOB, MPUMEHSIOT YCTAHOBKY Ha JIBa IUJIWH-
IPWYECKNX TaJbIIa C 3a30POM WJIN Ha OAVH IMUIMHAPUIECKUAN U OANH
cpesaHHbIN nmanblpl. Takol BapuaHT 06J1afiaeT CIeAyONUME JOCTONH-
CTBAMU:

* 3aroTOBKa JIMIIAETCS BCEX IECTH CTereHeil cBoOoIbI, oOectieunBast
TIPU 3TOM CBOGOJHBIN JOCTYIT WHCTPYMEHTOB JIjist 06paboTKK 3aro-
TOBKH CO BCEX CTODOH;

*  CO3/IaeT MPENOCHUIKY JIJIs pean3allii PUHITAIIA eIMHCTBA 6as;
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* TIO3BOJIAET JOCTATOYHO IIPOCTO 63.31/IpOBaTb 3aroTOBKHU 1 IIPHUCIIOCO-
Osenud — CIIYTHUKHW Ha IMOTOYHDbIX 1 aBTOMATUYECKUX JINHUAX.
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Puc. 3.16. TeopeTnyeckasn cxema 6a3npoBaHUsA 3aroTOBKM, peanvlyemas
YCTaHOBKOW Ha MIOCKOCTb 1 ABa YCTAHOBOUHbIX NasnbLa

ITpy npoeKTUPOBaHUY TIPUCTIOCOOIEHUIT ¢ IBYMS TIaJIbIlaMU TIepe/]
KOHCTPYKTOPOM BCET/[a CTOUT 3a/[a4a OIPEIEIeHHUs TUAMETPOB TAJIBIIEB,
JOIYCKOB HAa MX M3TOTOBJIEHWE W U3HOC, JOMYCKA HA MEXIEHTPOBOE
paccrostHue masbiies. I[Ipu 5ToM HEOGXOMMO 06ECTIEYUTh BO3MOKHOCTD
YCTAaHOBKY Ha J[BA TTAJTBITA JIOOOW 3aTOTOBKHU € MEKIIEHTPOBBIM PACCTOSI-
HUEM ¥ JITaMEeTPOM OTBEPCTUI B IpefieJiaX 3a[aHHOTO JIOTTYCKa, a TAKKE
obectieunTh TPebyeMyTo TOUHOCTD TIOyYaeMbIX Ha OTIEPAIlUi Pa3MEPOB
U B3aMMHOT'O PACIIOJIOKEHWS TTIOBEPXHOCTENA.

JlaMeTp OTHOTO M3 TAMBIEB 0OBIYHO 3aa10T PABHBIM HOMHWHATh-
HOMY pasMmepy auamerpa 6a30BOr0 OTBEPCTHS, a JOMYCK Ha3HAYAKOT
no /6, f7, ¢ 9 B 3aBUCUMOCTH OT TOYHOCTHU OTBEPCTHs. [[MaMeTp BTOPOro
MAJIbI[A OMPEAEISIIOT UCXO/IST U3 BOBMOKHOCTH YCTAHOBKH 3aTOTOBKHU.

Ha puc. 3.17 nokaszano moJioxkenue 6a3oBbix orBepctuil 7 u 2
U TaJblleB 3 U 4 TIPU HOMUHAJIBHOM Pa3Mepe MeXIIEHTPOBOTO PacCTO-
STHUST MEXK/Ly HUMU L 7151 TIpE/IeTbHOTO Cirydast, KOr/la MeKIIEHTPOBOE
paccTosiHue OTBEPCTUH BBITOJHEHO MO HAUGOJIBIIEMY TPEAETHHOMY

T
pasmepy L + %’0, MEXKIIEHTPOBOE PACCTOSIHUE IMAJIbIIEB — 110 HAUMEHb-

T
nieMmy npeziesbHOMY pasmepy L — %, a 3230PbI B CONPAKEHUSX OTBEP-

CTUH ¢ NajbllaMK BBLIIOJTHEHL MUHUMAaNbHBIMU — S, . 1 S, .. Torza
u3 cxeMbl (cM. puc. 3.17) MOXKHO OILIPeeNINUTb yCI0BUE YCTAHOBKU 3ar0-
TOBKM Ha /iBa IUJIMHJPUYECKUX T1aJIblla: OHA BO3MOKHA, KOIJla CyMMa
MUHUMaJIbHBIX 3a30POB B COEJUHEHMSIX IIePBOTO U BTOPOTO IIablieB
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Oyzer OoJiblile WK paBHA CyMMe JOIYCKOB Ha MEXKIEHTPOBOE pac-
CTOSTHVE MEXK/Y TajbllaMy U 6a30BBIMU OTBEPCTUSIMHU,

S1min + SZmin 2 TLo + TLn' (317)
Slmin / 2 SZn\in / 2
L
TM() / 4 TM() / 4
51min L i TMO / 2 SZmin

N O

Il % Q o
TMn / 4 L- TMH / 2 TMn / 4

Puc. 3.17. PacuetHas cxema npu yCTaHOBKe 3aroTOBKU
Ha ABa LWANHAPUYECKUX NasnbLa

Kax mpaBusio, 1onycKy Ha MEKIIEHTPOBBIE PACCTOSTHUS TAJIbIEB
1 OTBEPCTHUH 3HAUMTENBHO HIUPE /OMYyCKOB Ha WX JAMaMeTPhl Jake
[PY PaBHBIX KBaJUTeTaX TOYHOCTH. [109TOMY, YTOOBI BHIAEPKATD JAHHOE
YCJIOBHE, THAMETP BTOPOTO MaJIbIla IIPUXOAUTCS 3HAYUTEIbHO YMEHb-
maTh. CJes0BaTebHO, HEOOXOAMMO YBEJTMYUTh MUHUMAIbHbBIE 3a30DbI
B CONPSIKEHMSIX TTAJBIIEB M OTBEPCTHI, a 3TO MOKET ITPUBECTH K HEI0-
HyCTI/IMOMy CHMIKEHUIO TOYHOCTU yCTaHOBKI/I. 3Ha‘{I/ITeJIbHO IIOBBICUTDH
3Ty TOYHOCTH IIPH COXPAHEHUU BO3MOKHOCTU rapaHTHPOBAHHON ycTa-
HOBKH JIIOOOH 3arOTOBKY U3 MAPTUH C MEKIEHTPOBBIM PaccTosiHueM Oa-
30BBIX OTBEPCTUH B IIpe/Ie/Iax 3aJaHHOr0 A0IyCKa YIAeTCsl, €CIM BTOPOIL
naster] Oyzer cpesaHHbiM (puc. 3.18).

N3 cxembr (cM. puc. 3.18) BUIHO, UTO cpe3 Majiblla YBEJIUYUBAECT
3a30p X B HampaBjeHUn o61Ied ocu AByX 6a30Bbix otBepcTuii O, 0,
YTO TIO3BOJISIET PACIIUPUTH BO3MOXKHOCTH YCTAHOBKH Ha JIBa OTBEPCTHSI.
KoHCTpyKTHBHBIE 3JIEMEHTBI CPe3aHHBIX HAIbIEB (KPOME HCIIOJTHUTEIb-
HOTO AuaMeTpa) AOoJKHBI ObITh BhimosHersl mo TOCT 12210-66. ITo-
ATOMY TP pacyeTe JuaMeTpa CPe3aHHOTO TMaJblla ceyeT BhIOUPaTh
CTaHJAPTHYIO IMUPUHY HIUJINHAPUIECKON jJeHToukHu b. Torma ycioBue
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YCTAaHOBKHM MOJKHO 3aIiicaTh aHAJOTUIHO Gopmyie A, 3ameHUB S,
Ha X:
Bennuuna X onpenesisieTcss u3 cxeMbl Ha puc. 3.18:

min

d.
X=8. 72 (3.18)
Torna ycnoBue (A) MOXHO 3amucaTh Kak
d
Slmin + SZminZ 2 ]an - TLO (319)
b x
Simi 2 2
2
ALB .
Ve - Y ~
N
0 / \
1
\ @)
NSRS
N
N > SZmin
p+ 1wl 2
22

Puc. 3.18. PacuetHas cxema npu yCTaHOBKe 3aroTOBKM
Ha cpe3aHHbIN N LUNNHAPUYECKUIA NanbLibl

ITO U eCTh yCJIOBHE, TIPH KOTOPOM 0OECTIEYNBAETCS] BO3MOKHOCTh
YCTAaHOBKY 3aTOTOBKY Ha IIWJIMHIPUYECKUI U CPE3AHHBIN MAJTIIBI.

3.1.6. YcTaHOBKa 3arotoBOK no LEeHTPOBbIM OTBEpPCTUAM

IIpu o6paboTKe BajioB, TPYO U APYTUX AeTajell — Tesl BpallleHusl
YacTO MPUMEHSIOT YCTAHOBKY Ha KOHUYECKHUE TOBEPXHOCTH CIIEITTMATHHO
BBITIOJTHEHHBIX IEHTPOBBIX OTBepCcTUil uau ¢dacok. Takasg cxema ycra-
HOBKH IIOJIyYMJIa LIMPOKOE pacIpocTpaHeHre OJIarofapst ClemayoiuM
NPEUMYIIECTBAM: MPOCTOTE KOHCTPYKIMU MPUCTIOCOOTEHNS; OTCYT-
CTBUIO TIOTPENTHOCTH, cBsi3aHHOU ¢ HecoBMeniennem KPb u TB pis qu-
aMeTPaJIbHBIX Pa3MEPOB; 0OECIIEYCHHIO BhIIEP/KNBAHUS TPUHIIUIIA 10-
cTosHcTBa 6as mpu 06paboTKe Ha Pas/IMYHbIX ollepanusax. Hegoctarkom
BTOI CXEMBI SIBJISIETCS HEOOXOAUMOCTh 00PabOTKU Y AeTaIH JOIOJIHHU-
TEJbHBIX ITOBEPXHOCTEN — I[EHTPOBBIX OTBEPCTUIA, KOTOPbIE Ha3bIBa-
I0TCSL ICKYCCTBEHHbIMU Oasamu. Teoperndeckas cxema GasupoBaHUS
mpuBesieHa Ha puc. 3.19.
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Puc. 3.19. TeopeTnyeckasa cxema 6a3npoBaHUs getanu
npw yCTaHOBKE ee Mo LEeHTPOBbIM OTBEPCTUAM

[Ipu ycranoBKe 3aroTOBKM Ha /iBa IEHTPOBBIX OTBepcTUsd (hackm)
OHa JIMIIIEHA IISITH CTelleHel cBOOOIBI: TlepeMelieHust BAob oceit X, Y
u Z v Bpaienus BOKpyr oceit Y u Z. To ecTb 0Ch IMTUIUHAPUYECKON T10-
BEPXHOCTH SIBJISIETCS ABOIHON HalpaBJisionieil 6a30ii 1 JIMIIAeT AeTalb
yeTbipex cTeneHei cBo6oAbl. BepiirHa ofHOro u3 KOHMYecKuX (IeH-
TPOBBIX) OTBEPCTUH JIUIIAET JAETalb OJHON CTETIEHN CBOOOABI W SIBJIS-
eTcst OnmopHoit 6a3oil (Touka 5). [lyist peasusanuu Takoi cxeMbl 6asu-
POBaHUS B KAaYeCTBE YCTAHOBOUHBIX 3JIEMEHTOB MCIIOJb3YIOT JKECTKIE
u Bpammatoruecs 1eHTpol. sKectkue mentpsl (puc. 3.20, a) ycraHas-
JINBAIOT B IINUHJEIb CTaHKa U IUHOJIb 3agHell 6abku. Cpesannbie
rienTpsl (puc. 3.20, 6) TPUMEHSTIOT /I7IsT yCTAHOBKY TPYO 1 TTO0GHBIX JTe-
tanei o koundeckum dackam. [Tosoakossii mentp (puc. 3.20, ) obec-
MeYNBAET TIepelavy KPYTSIIEro MOMEHTA 32 CUeT BHepeHus pudieHnit
B MMOBEPXHOCTU KOHUUECKOW (acku. Takoil IeHTp oOecIlieynBacT mepe-
J1aqy MOMEHTa, HeOOXOMMOTO JIJIT YUCTOBBIX OTepPaliiii, HO MOPTUT ITO-
BEPXHOCTD I[EHTPOBOTO OTBEPCTUS 3aTOTOBKHU.

Konkypc Mopse

: e
B

a 6 6

Puc. 3.20. Xectkme ueHTpbl (TOCT 13214-67)

PaccmoTpum TOrpenHoCTH KOHCTPYKTOPCKUX Pa3MePOB, 3aJaHHBIX
BJIOJTb OCH JIETAJIW, BO3HUKAIOIINE MTPU YCTAaHOBKE HA JKECTKUE IIEHTPbI
(puc. 3.21).

N3 cxewmsl, nipeacrasiennoit na puc. 3.21 sugno, uro mo ocu X Th
3aroToBkH (X)) M ocb IleHTpa npucnocobaenns (X,) coBMemaoTces,
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a B Hanpapjiennu ocu Z (Z,u Z) takoro copmenienua ner. Toraa mo-
TPENTHOCT pa3Mepa L, OyIeT ONpenessiTbCsl MOrPENIHOCThIO CTaTHYe-
ckoit nactpoiikn TC (oL, = @ };), HOTPENTHOCTHIO YCTAHOBKHU, KOTOPas
BO3HMKAET B Pe3yJsbTaTe HECOBIA/ICHNS BepPIINHBI KOHyCa YCTAHOBOU-
HOTO 3JIeMeHTa ¢ BepIInHON KoHudyeckoro oreepctust (Th) — (oL, =
= ®,), ¥ MOTPENTHOCTBIO «BbIOOPA Has», KOTOPAst MOSBUJIACH B PE3YIIb-
tate HecoMenlenusi TH 3aroToBku (BepuIMHbI KOHYCA IIEHTPOBOTO OT-
Bepcrust) ¢ KPB (topen meranm). ITorpemtocts «Bbibopa 6as» paBHa
MOTPENTHOCTHU TJIyOHHBI IIEHTPOBOTO OTBEPCTHST (WLy = ®,4).

le ZII
KPB
i
~L 7
TB
L3 L1
Ly ) Lo

Puic. 3.21. PacueTHan cxema ana onpeaesieHns norpeLHocTy, BO3HUKAKLLEN
MPW YCTaHOBKE 3aroTOBKM B »KeCTKME LieHTpa

oL, = oL + oL, + 0L =0cy + 0, + 0, (3.20)

B coBpeMeHHBIX OBICTPOXOAHBIX TOKAPHBIX CTAHKAX, a TaKxKe
npu 00paboTKe TXKebIX JeTajeil B a0l 6a0Ky CTaBUTCs Bpalla-
ommiicst mentp (puc. 3.22, a). Bpamaromuiicsa nentp obaagaer moHu-
JKEHHOI 110 CPaBHEHUIO C KECTKUM LEHTPOM, JKECTKOCTBIO, HO He 13-
HAIllUBaeTCs U He TOPTUT OA30BBIX MOBEPXHOCTEH, TaK KaK BPaIlaeTCs
BMeCTe C 3arOTOBKOM. Bparaiomuecs meHTpbl ObIBAIOT YHIUBEPCATbHBIE
U clieldajbHble. Y HUBEPCAIbHbIE LIEHTPHI A€Ial0T B BUJE CAMOCTOS-
TEJILHOTO YCTPOMCTBA U MCIIOJIB3YIOT B JIIOOOM CTAHKE, UMEIOIEM KOHY-
cuoe tHe30 (TOCT 8742-75). CnennaibHbie TIEHTPDI JETAI0T 320/[HO
¢ IUHOJIBIO 3aHeil 6a0KM U MPUMEHSIOT TJABHBIM 00pasoM MJIsl Ts-
JKeJIbIX paboT mpu 06paboTke geraneil 6oabInX pasMepos. [11a Bpa-
[IAOLIETOCs IIeHTPa HeoOXOAMMO ABa paiHaibHbIX MOALIMIHUKA T
(puc. 3.22, a) n oIuH YIIOPHBII 2.

IIpu HEOOGXOAUMOCTH TOYHON OPHEHTAIMU 3alOTOBKU [0 JJIMHE
B IIMUHAEIb CTaHKa 1 yCTaHABJIMBAETCS ILJIABAIOIINAN IEHTP, CXeMa KO-
TOpOro npusegeHa Ha puc. 3.22, 6. Ilpu nmogxaruu 3aroToBKU 6 3aHUM
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IEHTPOM TJIABAIONINI IeHTP 3 yTaIllJIuBaeTcs B Kopiyce 2, CKuMasi
MPYKUHY 5 10 TeX TMOp, TTOKa TOPEIl JIeTajlu He yIpeTcss B TOpell Kop-
myca 2 (M B crieruanbHbiil yuop). IIpu 9ToM He3aBUCUMO OT Iy OXHBI
IIEHTPOBOTO OTBEPCTHUS, TOPIbI BCEX 3aTOTOBOK B TAPTUH 3aliMyT OJTHO
U TO Ke TMOJIOXKeHUe, T.e. IPU UCIO0Jb30BAaHUU IJIaBAIONIETO 1IeHTpa
obecnieunBaercst copmenienre Th u KPB geranu, u IOrpenrHocTs ycra-
HOBKM OYJIeT CKJIaBIBATHCS TOJNBKO U3 BEJTMYMHBI MaKPOHEPOBHOCTE
TOpIIA 3aTOTOBKU M YCTAHOBOYHOTO 2JIEMEHTA.

1 3 Konkypc Mopae 2

<A A

\
\

%ﬁ"” »\f
4

Puc. 3.22. LleHTpbr:
a — Bpaujatowminca (1, 2 — pagunanbHble NOALWNMHUKK, 3 — YNOPHbI
NOAWWNHYK); 6 — nnasalowmii (1 — WNUHAENb CTaHKa, 2 — KOPMYyC LEHTPa,
3 — ueHTp, 4 — BWHT, 5 — NpyXnHa, 6 — 3aroToBKa)

N3 cxembl, npuBe/ieHHON Ha puc. 3.23, BUIHO, YTO MMOTPEIIHOCTD
dbopmupoBanus pazmepa Lo OygeT 3aBUCETh OT MOTPEITHOCTH CTa-
tnyeckoil Hactpoiiku TC (oL, = o) ¥ NOTPEIIHOCTH yCTaHOBKU

(oL, = o), Te.

oL, = oL + 0L, = 0cy + O, (3.21)
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11.

12.
13.
14.
15.

16.
17.

18.
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AN
L, L,
LO

Puc. 3.23. PacueTHas cxema Ana onpepaenieHnA NOrpeLHOCTY, BO3HMKaloLWen

npun yCTaHOBKE 3aroToBKM Ha NiaBaloLWnNn N XeCTKUn LLEeHTPbI

Bonpocsi 0na camonodzomosku

[l7151 9ero Hy KHBI YCTAHOBOYHbBIE HJIEMEHTBI?

Kaxkue TpeGoBaHust MPEbABIAIOTCS K YCTAHOBOYHBIM dJIEMEHTAM?
Kakue matepuasibl TPUMEHSIOTCS TPU U3TOTOBJIEHUM YCTAHOBOUHBIX
2JIEMEHTOB?

Yro Takoe onopa? Kakue ects Bujipt ortop? B kaknx [OCTax npusoagrcs
OCHOBHBIE KOHCTPYKIIMH U pa3Mepsbl O1op?

Yto Takoe OCHOBHAST U BCIIOMOTATEIbHBIE OMOPHI?

KakoBo HazHaueHNe BCIIOMOTATEIbHBIX OMOP?

Yto Takoe caMOyCTaHABIMBAIOMIASICS OTIOPA?

Yro Takoe M KaKoBa 06J1aCTh TIPUMEHEHUS! TOABOAMMBIX OTOP?

Kaxkue 0603HaueHsI IPUMEHSIOTCSI JIJIST OTIOP W YCTAHOBOYHBIX YCTPOHCTB?
ITpuBenuTE TEOPETUUECKYIO CXEMY OA3UPOBAHUSI IIUINHAPUYECKOI 3ar0-
TOBKU ¢ cooTHomenueM [ / d > 1. Ilpu moMoImu KakKux yCTaHOBOYHBIX
5JIEMEHTOB U YCTPOICTB PEAU3yEeTCst 3Ta CXEMA B PUCIIOCOOIEHIN?
[TpuBeauTe TeOpeTUYECKyI0 cXeMy 0a3MpPOBaHUST IUINHIPUYECKOIT 3ar0-
TOBKU ¢ cooTHomienreM [ / d < 1. IIpu moMoIn Kakux yCTaHOBOYHBIX
HJIEMEHTOB M YCTPOMCTB PEANM3YETCS ITa CXeMa B MPUCTIOCOOTICHUN?
Kakue KOHCTPYKIIMH OIPABOK IIPUMEHSIIOTCS [T YCTAHOBKY IMJINH/IPH-
YECKUX 3aTOTOBOK TI0 OTBEPCTHIO?

Kak paccunraTs pasMep OIpaBKU MO/ 3a1IPECCOBKY?

Jl1s1 KakuX JleTasieil UCIoIb3yeTcsl yCTaHOBKA Ha TIPU3MY ?

Kaxkue ocobGenHocTH nMeeT cxeMa 6a3supOBaHUs 3aTOTOBKU [TPU YCTAHOBKH
ee Ha IIPU3MY WJIH IIPU3MBbI?

IlepeuncinTe pa3sHOBUAHOCTU TIPU3M.

Yro Takoe nanen? Kakue ects Buzbl nanpies? B kakux [OCTax crangap-
THU30BAHBI KOHCTPYKIIUU U PA3MEPBI MaJIbIIeB?

ITpuBenrTe TEOPETUUECKYIO CXEMY Oa3MPOBAHUS 3arOTOBKH MPHU yCTa-
HOBKE ee Ha IIJIOCKOCTD U /[Ba HaJblia.



19. IIpuBeauTe TEOPETHUYECKYIO cXeMy Oa3sMPOBAHUSI 3arOTOBKU IIPH yCTa-
HOBKE ee Ha MJIOCKOCTh M OINH MaJbIa.

20. OT 4Yero 3aBUCHUT MOTPENTHOCTb 00PABGOTKY TIPU YCTaHOBKE 3aTOTOBKU
Ha TJIOCKOCTb 1 TaJIer?

21. Or 4ero 3aBUCHUT MOTrPENTHOCTbh 0OPAGOTKY TPU YCTaHOBKE 3aTOTOBKU
Ha MJIOCKOCTD ¥ [[BA MTAJIbIA?

22. Kak ompemensioTcs AUAMeTPHl TablleB NMPH yCTAHOBKE 3aTOTOBKH
Ha TJIOCKOCTD U JIBA IUJIUHIAPUUYECKUX TAIbIA?

23. Kak ompemensioTcs AuaMeTphl TajblleB NMPH yCTAHOBKE 3aTOTOBKH
Ha IJIOCKOCTD. UJINHAPUYECKUN U CPe3aHHbIN 1ajiel?

24. TlpuBeawTe TEOPETHYECKYIO cXeMy (Ga3MPOBAHUS 3aTOTOBKHU TIPU yCTa-
HOBKE €€ TI0 TIeHTPOBBIM OTBEPCTHSIM.

25. Yro rakoe nenrp? Kakue ectb pasHoBuzHOCTH 11eHTpoB? Kakosa ux 06-
JIACTh UCTIOTTH30BAHNS ?

26. Kaxk onpesesnsgercs NorpentHocTb 06paboTKH B IEHTPax ?

27. Onwumnmre KOHCTPYKIHIO U 00JIACTH TIPUMEHEHUS BPAIIAIOIUXCS IIEHTPOB;
TIJIABAIONINX TIEHTPOB.

3.2. 3AXKMMHbIE MEXAHU3MbIl MPUCNOCOBJIEHUN

B dannom NYHKmMe pacKpblmobl NOHAMUE 3ANCUMHO20 MEXAHUIMA NPUCNOCO-
6/I€H14}1, mpeﬁoeaﬂuﬂ K 3ANWCUMHBIM MeXAHU3IMam u ux K/zaccuqucauuﬂ, npu-
6edeHbl MemoOUKa U OCHOBHbIE 3A8UCUMOCMU 0451 pacdema cuasl 3axcuma 3a-
2OMOBKU 6 3ABUCUMOCMU OM CXeMbl NPUNONCEHUSA CUN, CMEeU,arouux 3a20mMo8KYy
8 npouecce 06pa60mlcu. PaCCMOmpL’Hbl Hauboaee wacmo ecmpevarnuiueca
3AHCUMHbBIE MEeXAHU3MbL, PACKDbIMbL MemoouKa u OCHOBHble 3A8UCUMOCIU
ons paciema cuavl, KOmopyr donoicen paszeusams npueo@ 3AANCUMHO20 Mexa-
HU3Ma 015 obecnevenus: 3a0aHHOU CUAbI 3AXUCUMA 3A20MOBKU.

3.2.1. MoHATYe 3aKNMHOI0 MeXaHU3Ma U NpeAbABNsAeMble K HeMy
Tpe6oBaHuA

3aKMMHBIMU Ha3bIBAIOT MEXaHU3MBbI, YCTPAHAIONINE BO3MOKHOCTh
BI/16paHI/II/I NJIN CMeElleHnsda 3aroTOBKM OTHOCUTEJIBHO ycTaHOBO‘IHbIX
9JIEMEHTOB 101 AeiicTBIEM COOCTBEHHOIO BeCa U CUJI, BO3HUKAIOIIUX
B mpoitecce 06pabotku. Heo6xoaumMocTh IpUMEHEHHS 3aKUMHBIX MeXa-
HU3MOB HCUYe3aeT, ecyiv JTuO0 06pabaThiBaIOT TAKENYIO, YCTONUNBYIO 3a-
TOTOBKY, 110 CPAaBHEHUIO ¢ BECOM KOTOPOW CHJIbI, BOSHUKAOIIUE B IIPO-
1ecce 06pabOTKH, MaJIbl, 1100 KOT/A TaKUe CHJIBI IIPUIOKEHBI TaK, YTO
OHM HEe MOTYT HapYIIUTh TTOJOKEHNEe 3aTOTOBKH, JOCTUTHYTOE (Gaznupo-
BanueM. Takum 06pasoM, Ha IIPAKTHUKE BCTPEYAIOTCSI IBA CIIydast: KOT/a
HET HeOOXOAUMOCTH TIPUMEHSATD 3asKMMHbIE MEXaHU3MbI (BEC 3arOTOBKU
3HAYUTEJILHO TIPEBBIIACT CUJIbI, BOSHUKAIOIIKE B Iporiecce 06paboTKI
U CTPEMAIINECS HAPYIIUTh ee MOJOKeHNe, JOCTUTHYTOe Npu 6asupo-
BaHMM) UM KOTJIa CUJIa Pe3aHusl HallpaBJieHa TaKUM 00pa3oM, 4TO caMa
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3aKpeInisieT 3aroToBKy. B 060ux ciydasix pelieHre HeOOXOMMMO MOJI-

TBEPANTH PACYETOM.

K 3aKMMHBIM 3JIeMEHTAM TIPEbABIISAIOTCS TlepeYrCcIeHHbIE HUKE

TpeGOBaHUSL.

+ Ilpu 3akuMe He JOJKHO HApyIIAThCs TOJOKEHNEe 3ar0TOBKH, J10-
CTUTHYTOE Npu OasupoBaHuU. DTO 00ECIEUYNBAETCA KOPPEKTHBIM
BBIGOPOM HAIIPABJIEHUS M TOYKU TIPUJIIOKEHUS CUJIBI 3aKUMA.

+ 3akuM He JIOJUKEH BBI3BIBAThH Ae(OpPMAIlUU 3aKPEIISIeMbIX 3aro-
TOBOK WJIM TIOBPEXKACHUSA (CMATHUS) UX TTIOBEPXHOCTEN.

« Cuia 3akMMa [0JUKHA ObITh MUHMMaJbHOI, HO A0CTAaTOYHOMN
1t oGecTiedeHnsT HEN3MEHHOTO TIOJI0KEHUST 3aTOTOBKU OTHOCH-
TEJILHO YCTAHOBOUHBIX HJIEMEHTOB MPUCIIOCOOIEH I B TIpoIecce 06-
paboTKmy.

+  3aKUM 1 OTKPEIJIEHIE 3aT0TOBOK JIOJIKHbBI TPOU3BOANTHCS ¢ MUHHU-
MaJIbHOM 3aTpaToii cusl U BpeMeHu pabouero. IIpu ucronbzoBaHuu
PYYHBIX 30KUMOB YCHJIHE PYKU PabOyYero He MOJKHO MPEBBIIIATH
15 kI'c (147 H).

* Bpewms cpabaTbiBaHUsI MEXaHU3UPOBAHHOTO 3aKUMHOTO MEXaHU3Ma
noJKHO ObITh MUHUMaIBHBIM (0,07—0,02 MuH).

+ 3akKUMHON MEXaHU3M JOJIKEH OBITh MPOCTHIM 10 KOHCTPYKIIHH,
MaKCHUMAJIbHO yYIOOHBIM 1 6e3011acHbIM B paboTe.

BoinosiHeHne GOJNbHIMHCTBA 3TUX TPeOOBaHMII CBSI3aHO € Ipa-

BUJIBHBIM OTIpe/IeJIEeHEM BEeJUYUHBI, HAIIPABJIEHMS] M MECTa MPUJIO-

JKEHMST CHJIBI 3aKIMA.

3.2.2. MeToguKa pacyeTa cun 3aKuma

B 1ie10M, pacuer cuiI 3aKMMa MOKET OBITH CBEJICH K PEIIeHUI0 3a-
a4yl CTATUKU HA PaBHOBECHE TBEPAOTO Teja (3arOTOBKM) IO Jeii-
CTBUEM CHCTEMbI BHEITHUX CHUJL

Pacuer cuut pe3anust IpOU3BOAUTCS B TAKOU MOCJIEA0BATENbHOCTH.
BuisgBienne v aHaM3 MCXO/HBIX JIAHHBIX.

Ornpenenenne koahduilenTa 3amaca.

BoI60op HarpaBieHust U TOYKU TIPUIIOKEHUST CHJT 3a5KIMa.
CocraBiieHre CXeMbI JIEUCTBUST CUJT HA 3aTOTOBKY.

. Pacuer Heo6X0MMOIi U JOCTATOYHOMN CHJIbI 3aKUMA.

BbIHBJIeHI/Ie MCXO/HBIX JAHHBIX JIJIs pacyeTa HeoOOXO[MMbIX CUJT 3a-
JKUMA SIBJISIETCS TIEPBBIM M OY€Hb BaJKHBIM ITATIOM ITPOEKTUPOBAHUS 3a-
JKUMHBIX MEXaHU3MOB. VICXOHBIMU IAaHHBIMMY JIJISE PACU€eTa CHJI 3aKMMa
SIBJISTIOTCSI:

* cxeMa 6a3upOBaHUsI 3arOTOBKY;
* BeJIMYWHA, HAIIPABJEHNE U MECTO MPUJIOKEHHS CUJI, BOSHUKAIOIINX
pu 006paboTKe;

S N
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* CXeMa 3aKpeIvIeHUsl 3aTOTOBKH, T.e. HallpaBJeHUe U TOYKA TPHJIO-

JKEHUS 3aKUMHOM CHUJTBL.

[ToaToMy Ha HepBOM dTalie HEOOXOAUMO MPOAHATUZUPOBATH, KaKKe
CHJIBI IIPUJIOJKEHBI K 3arOTOBKE, U KaKHe U3 HUX CTPEMATCS CMECTHTh
ee U3 T0JI0KEHNsI, IOCTUTHYTOTO MpU 6a3upoBaHuUHM, a Kakue, HaoOopoT,
[PENSTCTBYIOT 3TOMY cMelleHnio. K 3arotoBke mpuioKeHbl CUia Tsi-
JKECTHU U CUJIbI, BOSHUKAIOIIKE B IIpoliecce 00pabOTKH, a TAKIKe UCKOMbIE
3aKMMHBIE CUJIBI U peakiuu ornop. [Ipu pacuerax ciaeayer OpueHTH-
pPOBaThCA Ha TAKYIO CTAAMIO AEHCTBUSA CABUTAIOIUX CUJI U MOMEHTOB,
[IPY KOTOPOI PACCUMTAHHBIE CUJIbI 3a5KMMa TIOJIYYatOTCsT HAMOOIBITHMU.

Bec 3aroToBKM y4nThIBAaETCA NMPH pacdere CUJI 3aKMMa, KOT/a 3a-
rOTOBKY MOMEIIAIOT Ha BEPTUKAJIbHO WM HAKJIOHHO PACIOJIOKEHHbIE
YCTaHOBOYHBIE BJIEMEHTBI, IGO0 MPU 3aKPEIJICHUN 3aTOTOBKU B TOBO-
POTHBIX WJIM KaHTYIONMXCsE pucriocobienusx. B mpoiecce o6paboTrn
BEC 3arOTOBKHM M3MEHSETCSI, [IPU 9TOM HEPEAKO M3MEHSETCS U MO0JIO-
JKEHHe ee IeHTPa TAKECTH, YTO He0OXOAMMO yYUTBIBATh IIPU PacyeTax
cua 3askuMa. [leHTpoOekHbIE CUIIbI BOSHUKAIOT IIPU CMEIIEeHNH [IeHTPa
TSKECTH 3arOTOBKH OT OCH ee BpalleHust mpu o6paboTke. Bemmunna
STUX CHJI COMOCTABMMA C CUJIAMU PE3aHuUs1, 0COOEHHO MPU CKOPOCTHBIX
MeToziax 06paboTKu. IHEPIUOHHbIE CUJIBI BOSHUKAIOT M UMEIOT CYIIe-
CTBEHHOE 3HaYeHune, KOT/la 3ar0TOBKA JABUKETCS BO3BPATHO-MIOCTYIIA-
TEJIbHO UJIK TIPK OBICTPOM U3MEHEHUH CKOPOCTH JABUKEHUsT (HallpuMep,
[IPY TIPUMEHEHNN TOPMO3a Ha CKOPOCTHBIX CTAHKAX TOKAPHOW TPYTIIIBI
u 1.11.). IleHTpobeKHble U MHEPIMOHHbBIE CUJIbI PACCYUTHIBAIOT 1O (Op-
MyJIaM TeOpeTUYeCKOil MexaHuky. CHJIbl TPEHUsSI B IEHTPaX, IIPU BbI-
BOJIE CBEPJIa U IP. YaCTO He YUUTHIBAIOT M3-3a HE3HAUNTEIbHOCTH UX Be-
JIMYUHBI TI0 CPABHEHUIO C APYTUMU CUJIAMH.

Boobiie roBopst, cuiibl pe3atus 110 BeJIMYNHE, HATIPABJICHUIO 1 MECTY
[PUJIOKEHUST ABJIAIOTCS TepeMeHHbIMU. [Ipu HeycTaHOBUBIIEMCS pe-
KuMe (BpesaHue, BbIXOJ MWHCTPYMEHTA) BEJIUYMHA CHJI PE3aHUsST U3-
Menstercs. MsBecten, Hanpumep, aphekT Bo3pacTaHus KPYTSIIEro
MOMEHTA MPH BBIXOJE CBepJia U3 OTBepCTHs. IIpu ycTaHOBUBLIEMCS
peKnMe UX BeJMYMHA TaKKe MOABEPKeHa KoJeOaHMAM U3-3a HEI0CTO-
SHCTBA MPUITYCKa U (PUBUKO-MEXaHUYECKUX CBOMCTB Mareprasia oOpa-
GaThIBAEMBIX Jl€TaJiell, 3aTYIJIEHIs] MHCTPYMEHTA ¥ JAPYTUX MPUYIH.
[Tpu HekoTOpBIX BUAaX 00paboTKK (cTporanue, noabjaeHne, ToYeHne
[PEPBIBUCTHIX MOBEPXHOCTEH U T.I.) CUJIBI PE3aHUsT TIPEACTABISIOT
co60ii HATPY3KY YAIAPHOTO XapaKTepa.

[Tocsie BBISABJIEHMS HATPaBJIEHUsSI U MeCTa MPUJIOKEHUS CUJl pe-
3aHMs, BOZHMKAIOMMX NpHU 00pabOTKe, X PaCcCUYUTHIBAIOT 110 (HOp-
MyJiaM TEOPUU Pe3aHusi METANJIOB WM BHIOUPAIOT 110 HOPMATHBAM.
Ho ¢ y4eToM X HEMOCTOSIHCTBA MPH PacyeTe CUJI 3aKUMa CHUJIbI Pe-
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3aHUS YBEJIMUUBAIOT, BBOJS Koa(duiineHT 3anaca K u rapantupys tem
caMbIM HaJIeKHOCTb 3aKperieHus 3arotoBku. Koadduiuent 3amnaca,
KpOMe HeCTaOMIbHOCTH CHUJI PE3aHUsl, YIUTHIBAET elie Psil (haKTopOB.,
BO3HUKAOMKX Npu 06paboTKe, KOTOPble MOTYT HPUBECTU K yBeJU-
YEHWIO JeMCTBYIONINX BHEITHUX CUJI, HAIIPUMepP, HEOTHOPOIHOCTh Ma-
Tepuasa 3arOTOBOK, 3aTYIJIEHNE PEKYIIUX HHCTPYMEHTOB, N3MEHEHIE
MOJIOKEHUI OTIOPHBIX PEAKINil B Pe3yJibTaTe OTKJIOHEHUI B Mpejiesiax
MOMYCKOB PEANbHBIX TEXHOJOTHYECKUX 6a3 OT TeOMETPUIECKH TIpa-
BUJIbHOU (hopmbl U T.11. Koadduiinent 3anaca ornpeziessieTcs: B 3aBUCH-
MOCTH OT KOHKPETHBIX yYCJIOBUI BBHIITOJTHEHWS TEXHOJIOTHYECKOU OTIe-
paInu, Mpu 3TOM OH JIOJKEH YYUTBIBATh Bce (DAaKTOPBI, BO3HUKAIOIITIE
npu obpaborke. Mimenno moaromy Besuunny K ompeaensior Kak mpo-
u3BeZIcHUE Psijia TIEPBUYHBIX KOI(DPUIINEHTOB:

K=K, K K, K, K, K K, (3.22)

rae K, = 1,5 — rapantupoBansblil koadunment 3amaca; K, — koad-
urmenT, yIuTHIBAIONINI YBEeINYeHIEe CUJI Pe3aHus U3-3a CAyYaliHbIX
HepoBHOCTEH Ha 06pabaThIBAEMBIX TTOBEPXHOCTSIX 3aTOTOBOK (TIpH Uep-
HOBOIT 0OpaboTke K, = 1,2, mpu 4ncToBOi 1 OTIET0YHON 06paboTKE —
K, = 1,0); K, — xoacdunuent, yuntoBalonuii 3aTynieHne NHCTPY-
MenTa; Ky — xoaduiment, yunTsIBaonuil yAapHyIo Harpy3Ky Ha WH-
crpyment (1pu o6paboTke mpepbiBUCTBIX moBepxHocTell K, = 1,2);
K, — xoadhduitnenT, yIUTHIBAONNIH CTaOMILHOCTD CHIOBOTO MTPUBO/IA
(mipu pyunomMm mpusojie K, = 1,3, mexanusupoBanuom K, = 1,0); K, —
K02 OUINEHT, XapaKTepU3YONINi 3aKUMHbIE MEXAHU3MBI C PYYHBIM
npusogoM (1pu yaobHoMm 3axkume Ky = 1, npu Heymo6Hom K = 1,2);
Ky — xoaddunuenT, yunToIBalomuil onpeeeHHOCTb PACIIONOKECHUS
OTIOPHBIX TOYEK TIPU CMEIIEHUH 3aTOTOBKU MOMEHTOM CUJI (TIPH yCTa-
HOBKE Ha OIIOPbI C OTPAHUYEHHON MOBEPXHOCTHIO KOHTAKTa (OMOPHI
MOCTOSHHBIE, TTacTHHBI) K¢ = 1, Tpyn ycTaHOBKE Ha OMOPHI C HEOTPAHN-
YEHHOU B TIpeiesiax 6asbl 30HOI KoHTakTa (ormopsl — maiiosr) K, = 1,5).

Jlamee TPOU3BOAUTCS BBIOOP HATIPABJICHUS] U TOUYKHU TPUIOKEHUS
cubl 3akuMa. CyIecTBYIOT TPaBUIa BIOOpA TOYKH TPUIOKEHUS
U HAIIPaBJIEHUST CUJIbI 3asKUMa (3aKperierus ).

ITpaBuia BEIGOpa HATIPABIECHNS CUJTBI 3a5KUMA.

1. Cuna 3axuma m0JuKHA OBITh HallpaBjeHa MePHeHINKYJIAPHO
MOBEPXHOCTU YCTAHOBOYHBIX HJIEMEHTOB, YTOOBI 06ECTIEUNTh KOHTAKT
C HUMU TEXHOJIOTUYECKON Oa3bl 3ar0TOBKH.

2. TIpu 6a3MpoOBaHKK IO HECKOJIBKUM Oa30BBIM MMOBEPXHOCTSIM CHJIA
3aKMMa JOJKHA OBITH HAMPaBJeHA HAa TOT YCTAHOBOYHBIN DIEMEHT,
€ KOTOPBIM 3ar0TOBKA MMeeT HAaMOOJIbIIYO MJIOMa[b KOHTaKTa. Eciun
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OJIMH U3 YCTAHOBOYHBIX 3JIEMEHTOB — IJIOCKOCTb, TO CUJTY 3aKPEILJICHUS
HAIPABJISIOT HA TIOCKOCT.

3. HanpasiieHue CUJIbl 3asKMMa JI0JKHO COBIIAJIaTh ¢ HANIPABJIECHUEM
Beca 3aroTOBKH; 9TO 0bJierdaer paboTy 3a’KUMHOTO yCTPOIHCTBA.

4. HampaBjieHue CUJIbl 3a)KMMa J0JIKHO COBIAIaTh ¢ HATIPABJIEHHEM
CUJIBI PE3aHMsl.

B mpakTuke pesKo MOKHO BbIOpATh HAlpaBjeHIe CHJIbI 3aKMMa,
VIOBJIETBOPSIIOIIEE BCEM 9THM MpaBuiaM. B aTux ciydasx HeoOX0aMMO
UCKATh KOMIIPOMUCCHBIE pererus. IIpu o6paboTKe JIErKUX 3aroTOBOK
B IIEPBYIO OYePe/lb CJIEAYeT YIUTHIBATH CUJIbI PE3aHMs, a BECOM MOKHO
nperebpeun. IIpu 06paboTKe TAKENBIX 3aTOTOBOK BaKHO YYUTHIBATH
UX BEC, TaK KaK B PsiJie CAYYaeB ero J0CTaTOUHO JUis obecrieueHust He-
MOJBYKHOCTH 3aTOTOBKU 1 €€ 3aKUM He TPeOyeTcsl.

Boi60opy paIroHasbHOTO HATIPABJIEHHSI CUITBI 3aKUMa CIIOCOOCTBYET
BBE/IEHHE JKECTKUX YIIOPOB B CUJIOBYIO CXEMY 3aKPEIJICHUS 3aTOTOBKH.
Y110opbl BOCIIPMHUMAIOT JEHCTBYIOIME Ha 3aTOTOBKY CUJIbL U I103BOJISIIOT
YMEHBIIUTh HEOOXOAUMYIO BEJIMYUHY CHUJIbI 3aKUMa MM U3MEHHUTD €€
HalpaBJeHne. Y IOPBI TIPUMEHSIIOT B IBYX CJIydYasiX.

1. B mporecce 06pabOTKY MapaJieibHO MOBEPXHOCTU YCTAHO-
BOYHBIX 2JIEMEHTOB [eiCTBYIOT (GOJble cuJbl caura. Hampumep
(puc. 3.24, 6), Ha cTymeHYaToM Bajy 7, yCTAaHOBJIEHHOM Ha TIpU3Max 2,
dpesepyercs Jbicka. Cuita pesanust P peiicTByeT mapajiiesbHo 110C-
KOCTH ITpu3MbL. bes oceBoro ymopa 3 j71st obecriedeHnst HeloABUKHOCTH
3aroToBKH morpebyercst 6oJibinast cusia Q, KoTopasi MOXKeT MPUBECTH
K CMSITHIO 6a30BbIX TIOBEPXHOCTEN 3aroTOBKH. [Ipu HcIosib3oBaHuu oce-
BOTO yTiopa 3, BOCIPUHUMAIOIIETO CHJIY pe3aHusl, cuaa Q MOKET ObITh
3HAYMTEJILHO YMEHbINEHA, 8 TPU HEOOXOMMOCTH MOKHO U3MEHUTH U €€
HanpasJyieHue Ha Q'

2. IIpu o6paboTke 6e3 ynopa 3aroToBKa He UMEET MOBEPXHOCTH,
CIIOCOGHOM BOCTIPUHSATD cUJTy 3askuma. Hanpumep (puc. 3.24, 6), dpese-
pyeTcst BepXHsis TVIOCKOCTD MPU3MaTHYeCKON Aetain. bes yropa eant-
CTBEHHO BO3MOJKHOE HallpaBJieHUe CHJIbl 3akuMa Q’ He MOKeT ObITh
OCYIIIECTBJIEHO, TaK KaK BCSA BEPXHsAS MJIOCKOCTD J0/KHA OBITH 00pabo-
tana. [IpuMeHeHMe yriopa Mo3BoJIsieT BbIOpaTh HalpaBIeHne 3a)KUMHOI
cuiibl Q ¥ HAJIE)KHO 3aKPENUTh 3aTOTOBKY.

[TpaBusia BIGOPA TOYKH MTPUTOKEHIS CUIIBI 3AKPETLIIEH IS,

1. Cusa 3a)kMMa He JOJIKHA ONPOKU/BIBATH UM CABUIaTh 3aro-
TOBKY 110 YCTAaHOBOYHBIM ajieMeHTaM. J[Jist 9Toro Heo6XoanMo, 4ToObI
TOYKA MPUJIIOKEHUS CUJIBI 3aKUMAa:

* [POEIUPOBANACh HA YCTAHOBOYHBIN 3JIEMEHT, 10 BO3MOKHOCTH

OJIKe K €ero HEeHTPY, WM B MHOTOYTOJIbHUK, OOPasOBaHHbIH JIH-

HUSIMH, COEANHSIOINMY yCTaHOBOYHBIE a1eMeHTHI (puc. 3.25, a);
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*  JIeXKaJia HA y4acTKe TIOBEPXHOCTH 3arOTOBKHU, IAPAJLIEIbHON TOBEPX-
HOCTH YCTAaHOBOYHOTO 3JIEMEHTA, BOCIIPUHUMAIOIIETO CUITY 3a:KUMa

(puc. 3.25, 6).
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Puc. 3.24. Bbibop HanpaBneHus cusbl 3axnma

2. Cuira 3axuMa ¢ peakIUsMU OIIOp He JOJIKHA CO3[aBaTh M3rH-
GaIIMX MOMEHTOB BO H3bexaHue AedopMalliii 3arOTOBKY ¥ IIOSIB-
JIEHUSI TOTPENTHOCTH 3aKkperienns (puc. 3.25, 6).
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Puc. 3.25. Bbi60p TOUKM NPUNOKEHWA CUMbI 3a>KUMa
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3. Touka TIPUIOKEHUST CUIIBI 3KUMa JOJKHA OBITH PACITIONOKEHA
KaK MOXKHO OJinKe K MecTy 0O6pabGoTKU, 0COOEHHO /IS HEKECTKUX 3a-
TOTOBOK.

[IpuBenem npumep pacuera cuibl 3axkuma. Ha puc. 3.26 npuse-
neHa cxeMa 6a3MpoOBaHUSA KOPIyca Ha OTEpaIii pacTauuBaHUs OT-
Beperusi. HeobxoamuMo ornpeieinTh cuity 3akuma 3arotopku. Cmera-
folllee BO3/EiiCTBUE HA 3arOTOBKY Ipu 00paboTKe OKa3bIBAIOT CUJIBI
pesamus. [Ipu 9TOM HEOOXOUMO YUECTh, UTO Ha KasKA0M 0bopoTe 6op-
HITAHTU CUJIbI pe3anus P, u Py He TOJIbKO MEHAIOT MECTO MIPUJIOKEHUS
(BMecTe ¢ BepIIMHON pe3iia), HO U3MEHSIOT U HallpaBJeHUe JefCTBUs.
Ha puc. 3.26 mpuBefeHbl TOIOKEHUST OOPIITAHTH, KOT/Ia BEPIIMHA
pesiia mocjesoBaTeNbHO HaxoauTcs B Toukax 7—4. Ilpu pacmoro-
JKeHUU pe3la B Toukax 7 u 2 cusa P, OTpBIBaeT 3aTOTOBKY OT OITOPHOM
tToukn O,, mpoBOpauynBas ee BOKpYT Toukn O.,; KOT/Ia pe3elr HaXOAUTCs
B TOUKe 4, Ta ke cuia P, OTpbIBaeT 3aTOTOBKY OT OMOPHOH Touku O,,
npoBopaunBast ee BOKPyr Touku O,. B ¢Bsi3u ¢ aTUM BO3HUKaeT HEOGXO-
JVIMOCTH OTIPEIEIUTH TaKOW MOMEHT 06pabOTKY, KOT/Ia CUJTbI PE3AHs
OKA3BIBAIOT MAKCUMATBbHOE CABUTAIOIIEE BO3/EICTBIE HA 3aTOTOBKY.

055

Puc. 3.26. Cxema gna pacyeTa Cuilbl 3a>KMMa 3aroTOBKU

CJIeI[yH HpI/IBG[[eHHbIM BbIIIIE HpaBI/I]IaM, HpI/IHI/IMaeM TOYKUN HpI/I-
JIOKEHWST M HaIlpaBJIeHUs CUJI 3aKMMa TaK, Kak MoKa3aHo Ha puc. 3.26.
Torzga ycyioBre paBHOBECHSI 3aTOTOBKH MOKET OBITH OIHCAHO ypaBHE-
HUEM MOMEHTOB OTHOCUTEJIBHO OIOPHON TOUKU O,

MGz (PZ)+ MOZ (PY) + Moz (Q) =0, (3.23)
rne MOz(PZ) = 1P, -1y; MOz(PY) =1Py - Iy; MOQ(Q) =10 L,.
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Toraa HeOOXOAMMYO BEJIMYMHY CHJIbI 3akiMa Q ¢ yueToM Koaddu-
I[MEeHTA 3a11aca MOKHO OIPE/IETTUTD U3 CIIEAYIONIETO BHIPAKEHUS:

(3.24)

Ncrnonb3yst aT0 BBIpaskeHUE, MOKHO [IJISI PA3JIMYHBIX [TOJOKEHHI
GOPTIITAHTH OMPEAENUTh HEOOXOAUMY0 cUIy 3axknMa Q. Maxcu-
MaJsibHOe 3HaueHue Q, MOMYyYeHHOe B ATUX pacyeTax, U OyAeT HCKOMBIM
JLJIsI TIPOEKTUPOBAHUS 3 KUMHOTO MEXaHU3MA.

CxeMbl JIENCTBUSL CUJI PE3aHUSI M COOTBETCTBYIONIME UM CHJIBI 3a-
JKMMA, TIPeJIOTBPAIIAONIUe MOCTYIATeThHOE MepeMeneHe 3aT0TOBKH,
MoKa3aHbl Ha puc. 3.27, a—e.

Q Q
Qf, Qf,
|
0f, pY— 2P [ (Q+Py,
\ 2\ I\ Z\
W W
a 6
P,
Q = P,
Qf,
Ps———5 O R S Q
] )
Py Q- P, R _
7 yaN Rf 1 054 of
N d
8 2

Puc. 3.27. Cxema gna pacyeTa Cun 3axnma,
NPenATCTBYOWMX CMELLEHWIO 3arOTOBKU

JlJ1sT cXeMbl IefiCTBUS CUJI, TIPE/ICTaBIeHHOM Ha puc. 3.27, a, ycIoBHe
PaBHOBECHS 3arOTOBKHU C yuyeToM KoadduiinenTa 3amaca MOKHO 3aIi-
carb cJaeLyomKuM 00pa3oM (BECOM 34€Ch U B CIIyYasiX, IIPeACTaBJIeHHbIX
Ha puc. 3.27, 6 u 3.27, 6, nperebperaem):
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K-P-f-Q-f-Q=0, (3.25)

rie P — cuia pesannst; K — koadbdurment sanaca; f, f, — koabduim-
eHTBI TPEHUSA B KOHTAKTE «3arOTOBKA — 3ayKUMHOI 2JIEMEHT» U <«3aro-
TOBKa — YCTAHOBOYHbII DJIEMEHT>.

W3 37010 ypaBHEeHHS PAaBHOBECUS MOYKHO IIOJYYUTh BbIPAsKEHUE
JUISL CUJTBI 3aKMMa 3aTOTOBKH

K-P
= 3.26
Q Y (3.26)

Jlns cxembl Ha puc. 3.27, 6 COOTBETCTBYIOIIHME 3aBUCUMOCTH OYIyT
BBITJISIZIETH CJIEAYIOMUM 06pasoM:

K-R=Q-fi=(Q+R)-f=0inQ =Pl )

riae P, u P, — BepTukayibHas (LeplIeHUKYIsIPHAsl yCTAaHOBOYHOM I1JI0C-
KOCTH) W TOPU3OHTaTbHAs (TIapajjiesibHast YCTAHOBOYHOM MJIOCKOCTH)
COCTABJISIIONINE CUJIBI PE3aHUs

a5 cxempr Ha puc. 3.27, ¢ TOTyIaeM CIeIYIONIe 3aBUCUMOCTH:

KR+ B/
h+h

Paccmorpum ciyvail ¢ npuMeHeHrdeM yIliopa U y4eTOM Beca 3aro-
ToBKU G (puc. 3.27, 2), Korjia K 3ar0TOBKe ITPUJIOKEHBI CUJIbl Pe3aHus
P, n P,, otipefieneHne CUJIBI 35KNMa BelleM, TOJIb3YSICh CIeyIOIUMA
paccyxaenusmu. [lon nefictBuem cuu pesanust P, u P, 3aroToBka cTpe-
MUTCS TIOBEPHYTHCS TTPOTUB YaCOBOH CTPENKU BOKPYT TOUKU O. ITOMY
TMPEMATCTBYIOT CaEAYIONINE CUJIbI U X MOMEHTDI:

* G — Bec 3aTOTOBK;
* f-Q — cuma TpeHUst MEXKIY 3aTOTOBKOH U 3AKUMHDBIM 9JIEMEHTOM;
* [f+-R — cuia TpeHus MeX/Iy 3arOTOBKOW M YCTaHOBOYHBIM 3Jie-

MeHTOM (R, — peakius OImopsI).

[ToBopOTY OYAYT TPEISATCTBOBATE MOMEHTBI OT CHJIBI TPeHUs fR,,
Beca 3aTOTOBKH, cuJibl Tpenust fQ cuibl 3asknuma Q. Bec G neiicTByeT
Ha miede 0,5d ot rouku O. [yt yIPOIIEHHs CIUTAEM, YTO KOIDHuIu-
€HTHI TPEHUS OJMHAKOBBIE.

g onpenesenus peakuu R, onpeiesuM CyMMYy IIPOEKIIMH Bcex
CHJI HA BEPTUKAIBHYIO OCh

G+[-Q-P-R =0 torna R=G+/-Q-P. (3.29)

71

K-B-Q-f-(Q-R) ,=0uQ= (3.28)



Jlnst ompeseienust HeOOGXOMUMON CHUJTBI 3aKPETLIeHNsT Q COCTaBUM
ypaBHEHE MOMEHTOB OTHOCUTEIHHO ToukHu O.

[ R-c+G-05d+[-Q-d+Q a-K-B-d-K-P-b=0. (3.30)

B aro ypaBHeHue 11oacTaBUM BblpakeHue g R

[Gc+f?Qc—fP-c+G-05d+f-Q-d+

(3.31)
+Q.a_K._p2.d_K.P1.b:O.

Orciona 1moJjiydaeM BBIpakKeHHE JJIsl ONpeAeeHusT HeoOX0IuMOoi
CHUJIBI 3a0KIMa

_K-B-b+K-B-d+f-G-c—f-P-c+G-0,5d
- fPc+fd+a '

Q (3.32)

CxeMBl s pacueTa CUJBI 3aKMMa, MPeIOTBpaNaoiell TpoBo-
pauynBaHue 3arOTOBKU 10/ J€MCTBIEM MOMeHTa pe3anust M ., moka-
3aHbl Ha puc. 3.28. Ha 3arotoBKy, 3aKpenjeHHyI0 B TPEXKyJIauKOBOM
IaTpOHe, JIeHCTBYeT MOMEHT pesanus M., (puc. 3.28, a), kotopomy
MPOTUBO/IECTBYET MOMEHT TPEHUS MEXKIY KyJauKaMU U 3arOTOBKOM.

Ycnosue PpaBHOBECHA MOJKHO 3allCaTb B BUAE CICAYIOIIETO YPAaBHECHUA:

K-M, -Q-f-R =0 (3.33)

rie f — Koa(UIHEHT TPEHUST MEKAY KYJAaYKOM U MOBEPXHOCTHIO 3a-
TOTOBKH; R, — pajiyc 3aroTOBKU, MM.
Torma cuny 3askruMa MOKHO ONIPENEUTD MO 3aBUCUMOCTH:

0 = M (3.34)
- :

Ecan oceBas cuia Px BeJIMKa 1 3aroTOBKa HE MMEET yIiopa TOPIOM,
H€O6XOJII/IM3 JAOTIOJTHUTE/JbHasA CHUJia TpeHUA, KOTOpasid 6yZI€T MpenAT-
CTBOBATb OCEBOMY CABUTY 3arOTOBKH. Torna CHJIa 3aKMMa 6leeT o11pe-
JeJIAThCA N3 3aBUCUMOCTHU!

KM, KP
= b0 X 3.35
TR T )

Ecnu 3aroToBKa ycTaHOB/IEHA HA TTAJIEI] U IPHKATA K TPEM TOUEUHBIM
ormopaM HecKOJbKUMHU mpuxBaTamu (puc. 3.28, 6), To Tpu JefcTBUM
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M, oHa yIepKUBAETCS OT IPOBOPOTA MOMEHTAMU TPEHMUST B KOHTAKTaX
<OIMOPBI — 3aTOTOBKA» U «IIPUXBAThl — 3aroToBKay. CunTasd peakiuu
Ha OTIOpax PaBHBIMU MEKAY c00O0il, yCIOBUE PABHOBECHST MOXKHO 3alli-

CaTb B BU/€ CJIEAYIONIETO YpaBHEHU !

K-M,-Q-/i-R-Q-/f,-R =0. (3.36)

rie f;, f, koaddunmreHTs TpeHNS B KOHTAKTaX <«IIPUXBAThl — 3aro-
TOBKa» 1 «OIIOPBI — 3aTOTOBKa», R,, R, — 1i1e4n 1eHCTBUS CUJI, MM.

Mpoa
T T
O R S <
P,
a
pes Q
Q
/V . R
x
Q H ~< - OL/Z
] 2
Puc. 3.28. Cxembl Anda pacyeTa Cvi 3aXKMMa, NPEnATCTBYIOLWMX NPOBOPOTY
3aroTOBKW MOA AeNCTBMEM CUT pe3aHunA
Torpa BeMmurHA CUJIBI 323KMMA 6y/:[eT paBHa:
K-M_
Q=——0° (3.37)
Ji-Ry+ [, R,

Ha cxeme (puc. 3.18, 8) 3aroToBKa ycTaHOBJIEHA HA ONIPaBKY U yAEP-
’KUBaeTCs OT ITPOBOPOTAa MOMEHTAaMU TPEHMs Ha KOJIbIIEBOH IIJIOMafKe
GypTa OTPaBKU U MEKIY 32KMMOM U 3aTOTOBKOL. Y CJIOBHE PABHOBECHST
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Oyner (IIpy paBHOMEPHOM PaCIIpe/leJIeHU I CHUJIbI 110 KOJIbIEBOI TLI0-
n1ajike) BhIpaKeHO YpaBHEHUEM:

K LD-d 3.38
My —Q hR-Q gy =0 (3.38)
OTKyZ[a IMOJIyYUM BbIpa’K€HUEC [JIAA PaCHETa CUJIbL 3aKNMaA:
= KM, 3.39
Q= 1 DP-d® (3.39)
hkty ek

[TycTp 3aroTOoBKa ycTaHOBJIEHA Ha PU3MY ¢ yTiom a (puc. 3.18, r).
Ecsit Ha TOpIle 3aTOTOBKY HET CUJI TPEHUS, YCJIOBUE PaBHOBECHS OYIET
BBIPAYKEHO CJIE/LYIOLIMM YPABHEHUEM:

K-M,, -Q-f-R-2-R-f,-R =0. (3.40)

raef,, f, koahdunnenTs TpEeHNS B KOHTAKTaX «3aKUMHOI 9JIEMEHT —
3arOTOBKa» U «IIPU3Ma — 3arOTOBKa»; R, — Ijievyo feficTBUS CUJ TPEHUS
(pamuyc Tb 3aroroBkn), Mmm; R — peakiust onops! (mipusmsr), H:

1
R= Q. , (3.41)
2 o
COS—
2
r/le o — yTOJ MPU3MBI, TPajl.
Toraa cuna 3akuMa COCTaBUT

K-M
Q= S (3.42)
S R+f R

cos—
2

Upu peiicTBun 3HaunTeIbHON OceBoOl cuabl P (kpome M) n ot-
CYTCTBUU yTIOpA CUJIA 3aKUMa OY/IET ONPEIETSITHCS 10 3aBUCUMOCTH:

K-M .

Q= e K- Py — (3.43)
hRALRe—o St
COS— COS—

2 2

Cuta 3axkuma, 1pejoTBpaniaiias cMelleHre 3aroTOBKY O/ JIeli-
CTBHEM HECKOJbKHMX OJHOBPEMEHHO JEHCTBYIONINX MOMEHTOB, IIOKa3aHa
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Ha puc. 3.29. Takag cxema cuJ pe3aHus XapaKTepHA JIJIT MHOTOIITIH-
JeTbHBIX arPeraTHbIX U PACTOYHBIX CTAHKOB, TP 06pabOTKe OTBEPCTUI
MepHBIM HHCTpyMeHTOM. [Ipn Masoli paananbHO KECTKOCTH HHCTPY-
MeEHTa Ha 3arOTOBKY /IeiiCTByeT MOMEHT, PaBHbII CyMMe MOMEHTOB, Jieli-
CTBYIOIIMX Ha OT/iebHbIe UHCTPYMeHTHI (puc. 3.29, a). Ilon neiictBuem
3TOTO CYMMapHOTO MOMEHTA 3aTOTOBKA CTPEMUTCSI MPOBEPHYTHCS
BOKPYTI TOH ocH, I/le MOMEHT TpeHUs1 HauMeHblnil. Eciau 3aroroska
MPUKPeIJIeHA XBOCTOBUKOM K TIPU3Me, TO IS pacyeTa CIJIBI 3a’KUMa
MO>KHO IIPUMEHUTD (OpPMYJIy, TOJYUEHHYIO JIJISl CJIydasl, Ipe/ICTaBIeH-
HOTO Ha puc. 3.28, 2. Eciu 3aroToBKa ycTaHOBJIEHA HA TOPEI U YAEPKU-
BaeTCsI MOMEHTOM TPEHHUS Ha TOPIax (B KOHTAKTaX «IIPUXBATHI — 3ar0-
TOBKa» U «OTIOPBI (0II0pa) — 3aroTOBKay ), TO B 3aBUCUMOCTH OT CXEMBbI
YCTAaHOBKY MOXHO BOCIIOJIb30BAThCS (DOPMYIAMHU JIJISI CXEM, TIPeCTaB-
JIEHHBIX Ha puc. 3.28, 6 um 3.28, 6.

7 | 7 |
SR {2y Py
S L DA
AU T EE]
| Py Py
FAN ] Z\ // =

D

Puc. 3.29. Cxembl Af18 pacyeTta Cus Npy MHOTOMHCTPYMEHTasbHO o6paboTke
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Ha puc. 3.29, 6 npencrabiieHa cxeMa pacTayuBaHUs HECKOJIBKUX OT-
BEPCTUI OJIHOBPEMEHHO OJIHOPE3IOBBIMU ONpaBKamu. B 3aBucumocTu
OT B3aUMHOTO YTJIOBOTO TTOJIOKEHST PE3IOB B HEGIATOMPUSITHOM CJIyUae
MOJKET BO3HUKHYTh MAaKCUMaJbHASI CABUTAIONIAST CUIA (KaK TTOKAa3aHO
Ha puc. 3.29, 6):

P=P +P,+P, +P, (3.44)
I MaKCUMAaJIbHBII CyMMaprlfI MOMEHT:
M=P-[+P-l,+P,-I,+ Pl (3.45)

Jlsist TaHHOHN CXeMBI YCTAHOBKH PACUYeT CHUJIBI 3a:KUMa HEOOXOIUMO
BECTH TI0 JIBYM CXeMaM, a /s IAJTbHENIINX PACUYETOB — UCIIOJIb30BATh
MaKCHMAaJbHYIO U3 PACCUNTAHHBIX CUJI 35KUMA.

Ecim xe orBeperus Ha puc. 3.29, 6 6yayT pacTauuBaThCs MHOTOPE3-
I[OBBIMU TOJIOBKAMH, TO CYMMAPHBIH KPYTSIIUN MOMEHT OyIeT cTpe-
MUTBCS TIOBEPHYTH IeTalb BOKPYT TOUkU O.

ITpu pacyeTe CUITBI 3aKMMa HEOOXOTIIMO OPHEHTHPOBATHCS HA CAMYIO
HebIaronpusTHyio hasy M3MEeHEHUsT CHJI PE3aHsI.

3aKMM 3aroTOBKM NPOU3BOANUTCA TIPU TOMOIIU 3aKMMHBIX MeXa-
HU3MOB Tpuctiocobsenunii. CynecTByeT HeCKOJIbKO Kaaccuduranmm
3aKUMHBIX MEXaHU3MOB TIPUCITOCOOJIEHHIA.

3aKUMHbIE MEXAaHU3MBI MTOIPA3/EJSAIOT Ha TIPOCThIE 1 KOMOMHUPO-
BaHHBIEe. K TTPOCTBIM (MJIM 371eMEHTapHBIM ) MeXaHU3MaM OTHOCSTCS:
BUHTOBBIE, KIINHOBBIE, 3KCIIEHTPUKOBBIE, PhIUaKHbIE, MTaPHIUPHO-PBI-
JaKHbIE, TPy KUHHBE. KOMOMHUPOBAHHbIE 3aKUMHDBIE MEXAHU3MBI CO-
CTOSIT U3 JIBYX-TPeX COJOKUPOBAHHBIX MOCTEA0BATETHHO MPOCTHIX Me-
XaHI3MOB.

[To uncy TOUeK MPUITOKEHUS CUITBI 3AKITMA MEXAHU3MbI PA3TMYAIOT
eIMHUYHbIE ¥ MHOTOKpaTHbIe (MHOTO3BEHHBIE). MHOTOKpaTHbIE MeXa-
HU3MBI 32KMMAIOT OJTHY JIeTaslb 110 HECKOJIbKUM TOYKaM WM HECKOJIBLKO
ZieTajieil OJHOBPEMEHHO U C PABHBIMU CHJIAMM.

[To crereHn MexaHM3AIMK 3aKMMHbIE MEXaHU3MbI OBIBAIOT Ha-
pyunbie (Tpebytolie TPUMeHEeHUsT MYCKYJIbHOW CUJIbI pabovero u,
COOTBETCTBEHHO, YTOMJISIONINE €T0; TaKhe MEeXaHMU3MBbl IPUMEHSIOT
B eIMTHIYHOM W MEJTKOCEPUITHOM TIPOM3BO/ICTBAX ), MEXaHU3NPOBAHHBIE
(pabotarorue 0T CHJIOBOTO MPUBOA, B CBSI3W C ATUM MX HEPEIKO Ha-
3BIBAIOT MEXaHN3MAMU-YCUJIUTESIMU; OHU TPUMEHSIOTCSI B OCHOBHOM
B CEPUITHOM 1 MacCOBOM IIPOM3BO/ICTBAX ), aBTOMATU3NPOBaHHbIE (TIPH-
BOJISIIIMECS B IeCTBUE TIepeMelaloNUMUCS YacTSIMU CTAaHKOB, CUJIaMU
pe3aHust WU IeHTPOOEKHBIMU CUJIAMU BPAIIAIOIIUXCS MACC; TaKUe
MEXaHU3MbI OCYIIECTBJSIOT 3aKMM U PacKpelJieHre 3aroTOBKH 0e3
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yuacTust pabodero; OHM MPUMEHSIIOTCS B KPYITHOCEPUIHOM M MaCCOBOM
MIPOU3BOJICTBAX ).

Pazsnuuator Takxke 3aKMMHBIE M YCTAHOBOUHO-3KMMHBIE MeXa-
HU3MBI. ¥ CTAHOBOYHO-3aKMMHbBIE MEXaHU3Mbl ITPUMEHSIOT JJIsI TO-
BBINNIEHUS TOYHOCTU MOJIOKEHUS KOOPAWHATHOW CHUCTEMBI TEXHOJIO-
rU4YecKoil 6a3bl OTHOCUTEIHHO KOOPAMHATHOW CUCTEMBI TPHUCITOCO-
GJIeHM [IPY ycTaHOBKe. Takye MeXaHU3Mbl BBIIIOJIHSIIOT OJHOBPEMEHHO
(byHKIIMM yCTAHOBOUHBIX M 3aKUMHBIX 2JIEMEHTOB.

OnHolt U3 3a71a4, BOBHUKAIOIMINX TP KOHCTPYUPOBAHUH TTPUCIIOCO-
GJIeHMSI, — 110 M3BECTHOU cuJIe 3akuMa Q YCTAaHOBUTH THUII U OCHOBHBIE
pasMepsl 3AKUMHOTO YCTPOWCTBA U OMPENEJNTh CUIY, Pa3BUBAEMYIO
npuBoaoM. JLJist TF000T0 3aKUMHOTO MEXaHU3Ma MOKHO 3aIICaTh ypaB-
HEHUS CUJI U TlepeMelleHni:

Q=W-i;8, =8 iy, (3.46)

rae W Sw — CHWJIa U IlepeMeNIeHuneE, rnepegaBacMble OT CUJIOBOTO IIPUBO/A
3AKNMHOMY MEXaHU3MY; i, iu — HepeaaTo4Hbie OTHOIIEHUA CUJI U IIEpEME-
IHeHI/IfI, XaPaKTEPU3YyIONIre KOHCTPYKTUBHBIC ITaPAMETPbI 3a’KUMHOT'O Me-
XaHU3Ma, SQ — IepeMenieHmne (XOI[) MCIIOTHUTEJIbHOTO 3B€Ha MEXaHn3Ma.

HepeaaTo‘{HbIe OTHONICHUA KOM6I/IHI/IpOBaHHI)IX 3aKUMHBIX MeE-
XaHM3MOB, COCTOAIIUX U3 7 IJIEMEHTAPHBIX MEXaHN3MOB, 110 CHUJIE ZK
" II0 IepeMelieHnI0 OIIPEeAesIAI0T KaK IMTpOu3BeAeHNE BXOAAINX B HUX

IIPOCTBIX:
n n
I = Hzg; g = Hzng, (3.47)
g=1 &=l

r/€ i, 1,, — HePelaTOuHble OTHOIIEHNS HJIEMEHTAPHBIX 3aKHMMHbIX Me-
XaHU3MOB COOTBETCTBEHHO I10 CHJIE U TI0 TEPEMEIEHUIO; 71 — YUCJIIO0
IIPOCTBIX MEXAaHU3MOB, BXO/SAIINX B KOMOMHUPOBAHHBIIL.

Ypasuenus (3.46) 118 TaKUX MEXaHU3MOB TPUHUMAIOT BUJL

Q=W -JTis Sy = Sw T (3.48)
g=1 g=1

Jlist IpaBUIBHOTO BBIOOPA TUTIA 32KUMHOTO MEXaHM3Ma 1 pacyera
€T0 KOHCTPYKTUBHBIX MapaMeTPOB HEOOXOIMMO JIJIST BCEX Pa3HOBUI-
HOCTEH MEXaHW3MOB MMETh pa3BepHYTbie ypaBHeHUs. UTOOBI MX MO-
JIYYUTD, OIIPEJeISIOT IlepefaTOYHble OTHOIEHUS KaXK/[0T0 MeXaHn3Ma
yepe3 ero KOHCTPYKTUBHO-Pa3MepHble ImapaMmeTpsl. [ljis yero cHavasa
HaJI0 PAaCCMOTPETH IPUHITUIT JIEHCTBUS HTUX MEXAaHU3MOB.

77



YcTaHOBOUHO-32KMMHbBIE MEXaHU3MBbI BBIIIOJHSIIOT B IHPUCIIO-
coOJIeHUN OJHOBPEMEHHO (DYHKIIUM YCTAHOBOYHBIX U 3aKMMHBIX
aseMeHTOB. [[03TOMY yCTaHOBOYHbBIE 3JIEMEHTHI B MEXAHU3ME JIOJIKHBI
OBITH MOJABM/KHBIMU B HAIIPABJICHUY 32KMMa, a /sl COXPaHEHUsI yCTa-
HOBOYHBIX CBONCTB 3aKOH WX OTHOCUTENHHOTO IBUKEHS JIOJKEH OBITH
3ajlaH ¥ PeaiM30BaH B KOHCTPYKIIUH TIPUCIOCOOIEHUS ¢ TOCTATOYHON
TOYHOCTBIO. Y CTAHOBOYHO-3aKUMHBIE MEXaHU3MBbI MOTYT OBITH OpHEH-
tupytontue (puc. 3.30, a u 3.31, a), onpenensionue OHY TIOCKOCTb
CUMMETPUH JeTagn u camorentpupyionme (puc. 3.30, 6 u 3.31, 6),
OTIpe/IeJISTIONINE JIBE B3AUMHO HEPHEH/IMKYJISIPHBIE TIOCKOCTH.

[Ipunnun peficTBUS OPUEHTUPYIOIIEIO MeXaHU3Ma II0ACHSET CXeMa,
npenacrapiaennad Ha puc. 3.30, a. /[Ba anementa 7 u 2 nepemeniaiorcs
B Harpasienun X. Ha ux jBuskeHue HaK/IA/bIBAIOT TPU YCJIOBUSL: PA3HO-
HATIPaBJIEHHOCTb, OTHOBPEMEHHOCTD, PaBHAs CKOPOCTb. [Ipu mpoekTpo-
BaHUW W WU3TOTOBJIEHUW TMPUCTOCOOIEHUS TOMOKEHIE ITON TIOCKOCTH
TOYHO BBIJIEPKUBAETCSI OTHOCUTEIBHO KAKOM-TMO0 TIOBEPXHOCTH KOPILyCa,
a TIPY YCTaHOBKE 3aTOTOBKHU B MPUCTIOCOOIEHNH TOOUBAIOTCST COBMETIEHVST
C He[0 COOTBETCTBYIONIEW KOOPAMHATHON TisiockocTh Th 3aroToBku.

[Mpunnun geiicTBUS CaMOIIEHTPUPYIOIIETO MEXAHU3MA TOSICHSIOT
cxeMbl, mpuBeneHHble Ha puc. 3.30, 6 u 3.31. g onpenesieHus I0J0-
JKEHUA IBYX B3aUMHO MEPIEHANKYJIAPHDBIX KOOPDJANHATHBIX IJIOCKOCTEN
Th B MexaHusMe He0OXOAUMO UMETh He MEHee TPEX 2JIEMEHTOB, Tiepe-
Melaonuxcs K ieHTpy O Win OT Her0 OJJHOBPEMEHHO U C OJIMHAKOBOI
cKopocTbio (cM. puc. 3.31), Ip1 3TOM OHU PEATU3YIOT OCh TOBEPXHOCTH
B Ka4eCTBe TEXHOJOTHYECKOW 6a3bl. [Ipy ABYX MepeMeIaronuxcst ae-
MEHTax MX CJIeyeT BHIMOJHUTD B Bue mpusM (puc. 3.20, 6).

CaMoIeHTPUPYIOIIIe MEXAHU3MbI TPUMEHSIOT B TE€X CJIy4asix, KOTa
Tpebyercst 06ecnedrnTh BHICOKYIO TOUHOCTh Pa3MEPOB, 3aJaHHBIX Ha Jie-
tasu oT ocu. Hanpumep, Ha puc. 3.31 1nokas3aHbl [Ba BapuaHTa yCTa-
HOBKW 3aTOTOBKH, KOTOPbIE MOTYT HUCIIONB30BATHCS TIPU 0OTAUNBAHUH
Ha JIeTaau MUJINHAPUIECKOi 1eliku. B epBoM BapuaHTe /Ba KyJjIayka
B NATPOHE HEIMOJABUXHBI, TPETUI 3a:KuMaeT 3aroToBKy. IIpu arom
3a cyer morpentHoctu 6Gaszosoro auamerpa (TB) obpasyercs Hecoo-
CHOCTB ¢ 06pabaThiBaeMoro u 6a30BOTO THAMETPOB, UTO, KPOME CHU-
JKEHMSI TOYHOCTH 06pabOTKM, NPUBOAMUT €lIe U K HEPABHOMEPHOCTHU
ray6unel. Bo BTopoM BapuaHTe MCIOJB30BaH CAMOIEHTPUPYIONIHIT
MEXaHU3M, MTPU UCTIOIB30BAHNN KOTOPOTO 0Ch 6a30BON MOBEPXHOCTH
COBMEIIAETCs C OChI0 CaMOIIEHTPUpYIoNero Mexanusma. Kpome Gosiee
BBICOKOW TOYHOCTU COOCHOCTH, IPUMEHEHIE CAMOIIEHTPUPYIOIIETO Me-
xaHusMa obecriednBaeT 6ojiee paBHOMEPHYIO IIyOUHY pesaHus t, B pe-
3yJIbTATE YEro COKPAIaeTcs HeOOXOAUMbI MUHUMANBHBIA MTPUITYCK
Ha 06paboTKY.
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Puc. 3.31. BapuaHTbl yCTaHOBKM MO LUINHAPWUYECKOW NOBEPXHOCTA
npv 06TauMBaHMM Ha AeTann LUANHAPUYECKON WENKN:
a — OPUEHTUPYIOLWMIA MeXaHN3M; 6 — CaMOLIEHTPUPYIOLL WA
MeXaHNU3mM

[TorpemHocTh yCTAHOBKM 3aTOTOBKU B CaMOIIEHTPUPYIOIIEM TTPU-
CII0COOJIEHUY HA3bIBAIOT [IOTPEIIHOCTIO EHTPUPOBAHM, TaK KaK OHA
IPOSBJISIETCS B BUJIe HECOBIIAAEHHS oceil 06paboTanHOi U 6a30BOM HO-
BepxHOCTell. Bo3HWKaeT OHa B pe3yabTaTe HETOUHOCTH U3TOTOBJIEHUS
1 U3HOCA JleTajlell MeXaHn3Ma CaMOIeHTPUPOBAHNS.

3.2.3. KoHCTpyKUuMn 1 pacyeTt cun 3axnma
1 NnepeAaTo4YHbIX OTHOLUEHMNI 3aXKNMHbIX
MexaHu3moB

ITo mexannamy GoOpMUPOBAHUS YCUIIHS 3a5KMMa pasJjinyaioT cJje-
IyIoll[ie MeXaHW3Mbl: BUHTOBbIE, PhIYaKHBIE, IMAPHUPHO-PHIYAKHBIE,
KJIMHOBBIE, IIYHXEPHbBIE, IKCIIEHTPUKOBBIE U JIP.

Bunmosuie mexanuzmovi. BUnToBbie MEXaHU3MBI IITUPOKO HCIIOJIb-
3YIOT B MIPUCTIOCOOIEHUSIX ¢ PYYHBIM 3aKPEIJIEHHEM 3aTOTOBOK, C Me-
XaHU3MUPOBAHHBIM MPUBOJIOM, a TaK)Ke HA ABTOMATUYECKUX JIMHUSX
P UCHOJb30BAHUU MPUCTOCOOIEHUN-CITYTHUKOB. J[OCTONHCTBOM
UX SIBJISIETCS ITPOCTOTA KOHCTPYKITMU, HEBBICOKAst CTOMMOCTD M BbICOKAs
HaJIe)KHOCTH B paboTe. BUHTOBbIE MEXaHU3MbI UCITIOJIB3YIOT KaK JJisI He-
MOCPEJICTBEHHOTO 3aKMMa, TaK U B KOMOMHUPOBAHHBIX 3KUMHBIX Me-
XaHU3Max B COUETAHUU C APYTUMH MexaHusMamu. HerocpencrBenHbiii
3aKUM OCYIIECTBISIETCS TMO0 BUHTOM TIPU HETIOABIIKHON Pe3bOOBOM
Bryake (puc. 3.32, @), n1ub0 raiikoil Mpu HEMOABUKHOI LIMUJIbKE
(puc. 3.32, 6). Cuiy Ha pykosaTke W, HeOOXOAUMYIO /ISl CO3AAHUS CUJIbI
3akuMa (Q, MOJKHO pacCYuTaTh 10 caemymoiiei (hopmye
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T,
W=Q 7 -tglo+e) (3.49)

.p — CPe/tHUil pajuyc pesbObl, MM;-/ — BBITIET KJTIOYa, MM; oL — yTOJI
norbeMa pe3bObl; ¢, — YroJi TPeHMsI B pe3bOOBOI Tape.
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Puc. 3.32. CxeMbl BUHTOBbIX 3aXKMMOB 1 BapWMaHTbl KOHCTPYKLMIA NAT
3aKMMHbIX BUHTOB

ITpu pacuere cuJibl, Pa3BUBA€MON BUHTOBBIM 3a;KUMOM, HEOOXO-
JTIMO YYUTHIBATh AOTIOJTHUTEIbHBIE TIOTEPU HA TPEHIE B MECTEe KOHTAKTa
BUHTA (TaifKM) C 3aTOTOBKOM. Y CJIOBHEe paBHOBecHs BUHTA (Taiiku)
B ATOM CJIy4ae MOKHO 3aIUCATh B CJAEAYIONIEM BUJIE:

u/l = Q : rcp ’ tg(a‘ + (pi) + MTl)’ (350)

rae M, — MOMEHT TPEHUS Ha OIIOPHOM TOPIlE BUHTA (TaiiKu).

Benmunna M, 3aBECUT OT KOHCTPYKIIUH TSATHI 32aKUMHOTO BUHTA.
Ha puc. 3.32, 6-¢, npuBeieHbl BApUAHTBI KOHCTPYKITUN TIAT 3aKUMHBIX
BUHTOB.
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[y BUHTOB €O cheprudecKoi MSITOH YCJIOBHO BUHT KOHTAKTUPYET
¢ 3aroToBKOH B Touke (puc. 3.32, g), noatoMmy My~ 0. [l BUHTOB
¢ KOJIbIIeBOII 1aTol (puc. 3.32, 2) u mjst 3akuMa raiikoit (puc. 3.32, 6):

D’ -d
D2_d2’

rae D v d — MakcUMaIbHbI 1 MUHUMAJIbHBIIA JUaMeTPhl KOHTaKTHOI
IJIOMIAAKN KOJIbIEBOI ISATHI, MM; f — 37ech U gajee KO9bPUIUEHT
TPEHUS TSIThI BUHTA TI0 TIOBEPXHOCTU 3arOTOBKYU (HAKOHEUHWKA).

JlJ1s1 BUHTOB ¢ IJI0CKO# msrToil quamerpom D (puc. 3.22, 0):

Mrp :%Qf (351)

2
M, =20/ D (3.52)
JI/11 BUHTOB € HEIOABMKHBIM HaKOHeYHUKOM (puc. 3.22, e):
M, =Q-f g- ctgg. (3.53)

Jlnst pacdera cuiibl 3askuMa Q BUHTOBOTO 3akKMMa HEOOXOIMMO
B YCJIOBME PaBHOBECHS BBECTH COOTBETCTBYIOIIEE KOHCTPYKIIMU 3HA-
uerne M, u3z dopmyn (3.51-3.53).

Poruadcnvie mexanuszmol. PoiuakHbie 3aKUMbI B IIpHCIIOCO0Te-
HUSIX UCIIOJIB3YIOT B BUJIE [IBYILIIEYEr0 Pbluara B COYETAHUU C PA3JIHY-
HBIMU CHJIOBBIMM MCTOYHUKAMU. [IpyM MOMOIIM phluara MOXKHO M3Me-
HSTH BEJIMYUHY W HANIPABJIEHUE CUJIBI 3AKMMa, & TAKIKE OCYIIECTBUTH
OJIHOBPEMEHHOE 3aKpelljieHre 3aroTOBKK B /ByX MecTaX. KoHcrpyk-
TUBHBIX PA3HOBUAHOCTEH PBIYAKHBIX 3AKMMOB MHOTO, OJHAKO, BCE
UX MOXHO CBECTU K TPEM TUIIOBBIM CUJIOBBIM CXEMaM, IIPUBEIEHHBIM
Ha puc. 3.33, a. 3 cxem Ha puc. 3.33, a pacueT cuibl 3akumMa Q uje-
ATBHBIX MeXaHu3MoB (6e3 ydyera CUJI TPEHUS C YUeTOM paBeHCTBa
ey [, u 1)) Moxet ObITh IPOU3BE/EH 110 GOPMYJIaM: B IEPBOM CJIydae
Q=W:2, BoBropoM — Q = W, B TperbeMm — Q = 2W.

Anams cxem (puc. 3.33, @) TIOKa3bIBaeT, YTO HAMOOJIBIINI BHIMTPHILII
B cusie (HanGoJibliiee MepelaTouHoe OTHOIIIEHUE) AaeT TPEThSI CXEMA,
O/IHAKO B KOHCTPYKTUBHOM OTHOIIEHUU OHA TPOMO3/IKA, & B AKCILIya-
Tanuy HeyzoOHa, Tak Kak TpebyeT 60JbIIoro pabouero xoga CHIOBOTO
UCTOYHUKA U YCJIOKHSIET 3arpy3Ky 3arOTOBKY 0T phiyar. Bropast cxema
MIPUMEHSIETCST B TEX CAYYasIX, KOT/a TPeOyeTcsl MIBMEHUTD HATTPABJIEHUE
ucxoaHol cuibl. IlepBas cxema paet HamboJsiee KOMIAKTHYIO KOH-
CTPYKIIMIO, OJIHAKO MePEIATOYHOE OTHOIIIEHUE CHJI B HEll BCer/[a MeHblIie
€IUHUIIBIL,
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Ha puc. 3.33, 6 npuBeneH npuMep KOHCTPYKTHBHOIO 0(OPMIIEHHSI
PBIYAKHOTO 3a)kKMMa MO TepBOil cxeme. Ppruar 7 npum 3akmMme 3aro-
TOBKH 7, YCTAHOBJIEHHOU Ha OTIOPHI 6, TTOBOPAYNBAETCSI OTHOCUTETBHO
yropa 4. Cujia OT UCTOUYHUKA CUJIbI HA PbIYAr TIepeaeTcs uepe3 Tary 2
u chepudeckyio maiiby 3. Chepuueckas maitba 3 mpegoxpansier tary 2
OT BHEIIEHTPEHHOTO MPUJIOKEHMsT Harpy3ku. [Ipyxuna 5 obecreunBaeT
0OpaTHBIN X0/ PblYara Mpu OTKPEIIEHUN 3arOTOBKH.

OpHako B peanbHBIX MEXaHU3MaX, KaK MPaBII0, HEOOXOAUMO yUH-
TBIBATh CHJIBI TPEeHUs. PaccMOTpuM IpuMep pacueTa CUJIbl 3aKUMa Phi-
4yarom c yaetom cui tperust (puc. 3.33, 3.34). Cxema cuJ1, IeiiCTBYIONTNX
Ha pbluar, npuBefeHa Ha puc. 3.24. [Ipn 3akpenyieHun ppI4aroM BO3HU-
KaloT CUJIBbl TpeHus F, m F, HAa NOBEPXHOCTAX KOHTAaKTa pbluara
CO TITOKOM MPHUBO/IA U € 3aTOTOBKOH. B mamde prryara Bo3HUKAeT pe-
aknusi S ¥ COOTBETCTBYIOMAs eif cua TpernsiF, = S - f, (tae f, — koad-
bunmeHT TpeHUS B COeAMHEHWM pBIYar — Iamda), cosmaiomas
Ha 1iede p (p — PAJIyC Kpyra TPEHHs ) MOMEHT TPEHUSI.

\Q B T2
QN |

~J

l, |

Puc. 3.34. Cxema cun, AefCTBYIOLNX B PbIYAXKHOM 3aXKMMe

Yrous ¢, OTKJIOHEHUS CHJIBI § € JOCTATOYHON TOYHOCTHIO MOKHO
IIPUHATD PaBHBIM CPeHEMY 3HAYEHUIO MEXY YIJIaMU TPEHUS @, U @y

+ 0,
0, = %. (3.54)

Cuiy S MOXHO OIpeleJIUTh U3 3aBUCUMOCTH (P, — YTOJ TPEeHUS
B COeIMHEHUN pbryar — narda):

s=V+Q oo, (3.55)

cosQ,,
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W3 ycnoBus paBHOBecHsI ppidara mMeeM (CyMMa MOMEHTOB OTHOCH-
TEJILHO OCH TTOBOPOTA PhlYara):

Wl -F-l,-FE-p-Q-,-F-[, =0, (3.56)

e i =W -tgg,, I, =Q tgp,, =S5 tgg,.
Torna, yantsiBas dhopmyssl A onpenenenus F, F,, F,, morydaem:

+W
W~l1—W-tgtm-ls—i—-tg%-p—Qiz—Q-tg(pz-h=0~ (3.57)

p

Orkyna
l+1, - tge, + P 189,
cosQ,
W=qQ- o tg(pp . (3.58)
=1 tge, — ==
cosQ,,

ITorepy Ha TpeHUE B PHIYAKHOM 3aKUMe COCTaBJsOT 1,5—6%.

Hlapnupno-poivanxcuovie mexanuzmsvl. B oTamdne OT PbIYAK-
HOT'O, B MIApHUPHO-PbIYa’KHOM ME€XaHW3ME€ pbldal UMEET /IBa ITapHUPa
Ha KOHIIAX; Yepe3 OJINH U3 HUX OT MPUBO/A Mepenaercs cuia W, yepes
BTOPOI — M3MeHEeHHas cuya 3akuMa () Ha 3aTOTOBKY WJIM JIPYTOH
NPOCTON MeXaHW3M 3a’KuMa. B MpucIiocobieHusax UCIOoIb3yI0T TPH
PA3HOBUIHOCTY MAPHUPHO-PBIYAKHBIX MEXaHU3MOB: OJJHOPBIUAKHBIE
(puc. 3.35, a) AByXpbIlUaKHbIE OJHOCTOPOHHETO JelicTBus (puc. 3.35, 6,
2), IBYXPbIYQKHbIE ABYCTOPOHHETO seiicTBus (puc. 3.35, 0, €).

Ha puc. 3.35, a npuBenena cxema 3aKruMa C OJJHOPBIYAKHBIM IIAP-
HUPHO-PBIYAKHBIM MeXaHU3MOM. OH COCTOUT U3 MOJI3yHA 1, BOCTIPUHU-
Matoriero cury W, peruara 2 U IBYTII€Uero peryara 3, 3a’KUMAaIoIIero 3a-
rotoBky 4. Peruar 2 obpasyer ¢ HalpaBJeHHEM CUJIbI 3aKnMa Q yroJ o.
B uzpeanpHoM MexanusMme (6e3 yueTa CHIJI TPEHHUsI) PaBHOIEHCTBYIOIIAS
R cun Q u W nepenaercs ot nosidyHa K mapHupy C BIOJb OCH pblyara
2 u B Touke C OyzeT paBHa

Q=w.—L (3.59)
tgal

B peasbHoM MexaHu3Me BO3HMKaeT TpeHUe B IIapHUpax U HallpaBs-
JISTIOIUX ITOJI3YHA, I03TOMY PaBHOJEHCTBYIOMIASI OTKJIOHSETCSI OT Ha-
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MIPaBJIEHMS (L, U TOT/Ia 3aBUCUMOCTH TPe0OPA3YIOTCS K CIAEAYIONEMY
BULLY:

w
o+B)+tge

W:Q.[tg((x+[3)+tg(p]HQ=tg.( (3.60)

r7ie ¢ — YroJl TPEeHWs B HAMPaBJAONINX MOJ3YHA; B — yroJ, TpeHus
B mapaupax (puc. 3.35, 6).

Puc. 3.35. CxeMbl LWapHMPHO-PbIYaXKHbIX 3a>KUMHbIX MEXaHN3MOB
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Besnuwuuny yria B onpenensior mo ¢opmyie:

B= arcsin¥, (3.61)

re [ — 1Iedo peryara, MM; 7 — Paauyc Kpyra TPEHWUsI.

N3 ypasuenus (3.60) BunHo, uTo cuia W yMeHBIIAeTCs C YMEHbIIIe-
HUEM yIJya o. DTO U3MEHeHUe yIyia o IPUBOIUT K YMEHBIIEHUIO X0/1a
MEXaHW3Ma, KOTOPbIH ONpeesisaioT 1o hopmyJie

Sy =1-(6-cos). (3.62)

HenmoctatkoM 3THX MeXaHM3MOB B CPAaBHEHHUM C KJIMHOM SIBJISIETCS
HEMOCTOSHCTBO CUJIBI Q, BBI3BAHHOE KOJIEOaHUSMHU YTJIa oL TIPU 3aKMME
MapTUH 3aTOTOBOK ¢ pa3mepoM H B mpenenax mpomycka T (puc. 3.35, a).

JIBYyXpbIYasKHbIE MEXAHU3MbI OJIHOCTOPOHHETO JielicTBust (puc. 3.35,
8, 2) OTJINYAIOTCS OT OJHOPBIYAKHBIX T€M, YTO UCXOAHas cuiaa W mo-
POBHY JIeINTCI MEXAY AByMs pbrdyaramu. 1loaToMy Takue MeXaHU3Mbl
JIATOT BIBOE MEHBIIMYIO CHITY 3a3KUMA 110 CPABHEHUIO C OJTHOPBIYAKHBIMU.
Ho aByXpblyaskHbie MEXaHU3MbI 00JIaIAI0T BABOE OOJIBIIMM 3aIIacoM
X0/1a.

[l MexaHU3MOB, NPEJACTaBJIEHHBIX HA puc. 3.35, 8, 3aBUCUMOCTH
IS OIPEAENeHUsT CUIIbI, Pa3BUBAEMON TIPUBOAOM, OYIET BHITJIAAETDH
CIIeIYIoNIM 06pa3oM:

W=2-Q- tg(a+B) (3.63)

JLJ1s1 MEXaHU3MOB, TIPE/ICTaBJIEHHBIX Ha pHC. 3.35, 2, e, OJyIrM CJie-
JIYTOTIYTO 3aBUCUMOCTb:

t
W=2Q—r glo+p) (3.64)
1= tg(o+B)-tgo
ﬂﬂﬂ [[ByXpr‘i&;KHLIX MeXaHNn3MOB X0/ pbl‘{ara OCTaBUT.
Sy =2-1-(1-cosa). (3.65)

IIpyosicunnote 3axcumuvie Mexanuamvl. B TPy’ KUHHBIX 32KUMHBIX
MeXaHU3Max 3JIEMEHTOM, IPE0OPa3YIONINM UCXOHYIO CHITY TIprBoaa W
B CUJTy 3akuMa Q, ABIseTcsd PYKUHA (KaK MTPaBUJIO, IUJINHAPUIeCKas
npyskuHa cxkatust). Cusa Q obecrieqnBaeTcst CKaTHeM MPYKIHBI Ha He-
o6xoanmyio Beiuuuny f,. IIpUMEHSIIOT JiBe CXEMBI TTOCTPOEHUS TIPY-
SKUHHBIX 32KUMOB, TIpeJIcTaBJieHHbIe Ha puc. 3.36. B cxeme Ha puc. 3.36,
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a HeoOXOAUMOE CKaThe MPYKUHBI 3 JOCTUTAETCS TepeMelieHrneM

nrToka rnpusojia 5. [Ipu atom miyH:xkep 2 rnepeziaet Ha 3aroTOBKY 1 cury

Q. Cwna 3axkuma (Q orpaHnyeHa HEMOABUKHBIM YITOPOM 4, BOCIIPUHH-

MaroIuM Ha cebst u3ObITouHy0 curry npusoga Q'.

B cxeme, npexcrasiaennoil Ha puc. 3.36, 6, HeoOX0[UMOe CxKATHE
TPYKUHBIL 3 PETYIUPYETCsT TAWKOM 4 TIPU HACTPONKE TIPUCTIOCOOTEHNST.
Cuna Q nepenaercd Ha 3arotoBky 7 yepe3 tary 2. s oTKperieHus
3aTOTOBKM IITOK 5 MpuBoja cuioii W nomaeTt BIpaBo TATY 2, TOTIOTHH-
TEJILHO CKUMast IPYKUHY 3. [TpysKUHBI [/t TAKUX 3a5KUMOB BHIOMPAIOT
U3 4KCIa HOPMAIN30BaHHBIX 110 TpebyembiM Q 1 f.

JlocTonHCcTBAMU TIPYKMHHBIX 32KUMOB SIBJISTIOTCS TPOCTOTA KOH-
CTPYKIMU U BO3MOXKHOCTb OTHOCHUTEJBHO JIETKO aBTOMATU3UPOBATh
TIPOIIECCHI 3aKPETTIeHNs U OTKPeIIeHNsT 3aTOTOBOK. PacripocTpaneHHBIT
npuMep Takol aBTOMaTU3alUU NMpU 06paboTKe Ha CBEPJIMIBHBIX
CTaHKax mpuBeieH Ha puc. 3.37. Poab cUI0BOTO TPUBO/IA BBITIOTHSIET
HIMUHACJADb CTaHKa ABUXEHHUEM I10/[a4YU. HOI[BG]_HGHHH_H K HIIITNHIEJIIO 1
Ha CKaJIKaX 2 MOJIBECHAS KOHAYKTOPHAS TIINTA 3 OMyCKAETCsS BMeCTe
¢ HUM BHU3 JI0 yTIOpa B 3ar0TOBKY 4. IIpn manbHefieM xo/e IIITITHAETS
MPYXKUHBI CKUMAIOTCS, 3aKUMas IJINTOM 3aroTOBKY. /lJis1 HOpMaJIbHOI
paboTHI MeXaHM3Ma HEOOXOAMMO, YTOOBI, BO-TIEPBBIX, K MOMEHTY Hauaja
CBepJIEHUsI TPYKUHBI TOJYYHIN OCTATOYHYIO JIJIsi CO3[aHust Tpedy-
eMoii cuiibl () 0camKy |, BO-BTOPBIX, Bo3pacTanue (J pu AajbHENIIeM
OIYCKAHWK IINUHIESA Ha AJUHY pabouero Xoa He ObLIO Ype3MEPHBIM.
JL7ist 5TOTO TIPUMEHSIIOT TIPYKUHBI ¢ GOJIBIITIM YUCTIOM BUTKOB.

Knunoevte 3axcumnvie mexanudmot. KImH 09eHb MIMPOKO UCIIOTb-
3YIOT B 3aKUMHBIX MeXaHU3Max IPUCTIOCOOIeHNi, TaK Kak OH obecrie-
YUBaeT MPOCTOTY U KOMITAKTHOCTh KOHCTPYKITUH, a TAKXKe HAE)KHOCTb
B pabore. Kiime MozkeT OBITh KaK ITPOCTHIM 3aKMMHBIM 3JIEMEHTOM, JIei-
CTBYIOITIM HETIOCPENICTBEHHO HA 3aTOTOBKY, TAK U BXOJUTDH B COUETAHUE
¢ JOOBIM JIPYTUM MPOCTHIM MEXAaHM3MOM TIPH CO3IaHUK KOMOUHUPO-
BaHHBIX MeXaHU3MOB. HazHaueHre KJIMHOBBIX MEXaHU3MOB:

* yBeJIMYeHNe UCXOMHON CUJIBI IPUBOIA;

* TIepeMeHy HallpaBJIeHUs] UCXOAHOU CUJIbI;

*  CaMOTOPMOJKeHHe MexXaHu3Ma (CITOCOOHOCTh COXPAHITh CHIY 3a-
skuma Q TIpU TIpeKpalieHun eicTBus cuibl W, co3maBaeMol mpu-
BOJIOM).

Ecnu xmuHOBOI MeXaHN3M IPUMEHSIOT AJIs TepeMeHBI HAllPaBIeHUS
CHJIBI 3a5KMMa, TO YrOJl KJiMHa 0OBIYHO paBeH 45°, a ecyin [IJist YBeJu-
YeHUS CUJTBI 3AKITMA WJTH TIOBBITIEHUST HA/Ie)KHOCTH, TO YTOJI KJIWHA TTPH-
HUMAIOT paBHBIM 6—15° (Yruibl, 06ecTeunBalonre CaMOTOPMOKEHTE).

Knwa npuMeHSIOT B CAeAYIOMNX KOHCTPYKTUBHBIX BapUaHTaX 3a-
SKUMOB:
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* MEeXaHU3MBI C IJIOCKUM OJTHOCKOCHIM KiuHOM (puc. 3.38);

* MHOTOKJWHOBBIE (MHOTOTLTYH KePHBIE) MeXaHnu3Mbl (puc. 3.39);

*  9KCIEHTPUKH (MEXaHU3MbI C KPUBOJMHENHBIM KJauHoM) (puc. 3.40);

* TOPIOBbIE KyJauKku (MeXaHU3Mbl C IMUJIUHAPUIECKUM KJIUHOM )
(puc. 3.41).

=
m

aABAAA
RN
o N

P
;
f

Puc. 3.37. Cxema aBTOMaT13MPOBAHHOIO NMPY>KUHHOMO 3a>KMMa 3aroTOBKM
B CBEP/IVIIBHOM NpucnocobneHun

Ha puc. 3.38, a npuBeeHa cxeMa KOMOMHUPOBaHHOTO 3akuMa. OH
06pasoBaH MOCTENOBATEIBHBIM COEIMHEHNEM MJIOCKOTO OJHOCKOCOTO
KJIWHa 1, Ha KOTOPBIN JIecTBYyeT Yepe3 MToK 2 nmpuBoza cuyia W, u pas-
HOILJIEYETO PBIYAKHOTO 3a)KMMa 3, TIepeIaiolero Ha 3aroTOBKY CHILY
saskuma Q. [Ipu 3akrmMe 3aroTOBKHU KJIMH 1O] ielicTBreM cuiibl W iBu-
JKETCSI BJIEBO, TOBOPAYMBAs PhIYar BOKPYT OCH BPAIlECHMS.

[Tpu nBUKEHUN KJIMHA HA €TO TJIOCKOCTSIX BOBHUKAIOT HOPMAJIbHbIE
cunbl Q u N u cuawt tpenust F, u F, (puc. 3.38, 6), mpu 9TOM CHIIBI
TPEHUS PABHBI:

FE=N-tgo,=N-f;F,=Q tgp, =Q " Jy, (3.66)

TIEe O, U ¢y, f, U f, — YIJIBI TpeHus: u Koa(HHUIMEHTHI TPEHUST HA COOT-
BETCTBYIOIIUX ITOBEPXHOCTSIX KJIMHA.

B xoneynowm rosioxkeHnu, Korjia 3aroToBKa 3axara, KJIMH HaXO[UTCI
B paBHOBecuu. PaccMoTpuM paBHOBecHe KJIWHA T0J AEHCTBUEM BCEX
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IPUJIOKEHHBIX K HeMy cuJil. [l aToro paBHozgeiicTByloulyo R, cuin N
u F, paznoxum Ha cussl Q u P. Korza 3arotoBka HaXO[UTCS B 3aKpe-
MJIEHHOM COCTOSTHWUW, KJTMH HAaXOAUTCS B paBHOBecuu. [ToaTomy BepTH-
KaJibHas COCTaBJAIONIas 1Mo BeanynHe paBHa . [opusoHTasbHASA CO-
cTaBJistioniast P U3 CUJIOBOTO MHOTOYTOJIbHUKA PaBHA:

P=Q tg(a+¢) (3.67)

8 2

Puc. 3.38. Cxema MexaHn3Ma C MAOCKUM OQHOCKOCHIM KIIMHOM 1 CUbI,
OencTByloWmMe Ha KNWH

3amnuiineM CyMMYy TMPOEKIINN BceX CUJ Ha HampaBjenue cuiapl W
" ompezieTuM u3 Hee cuimy W:

P+E-W=0, (3.68)
Q-tg(a+¢)+Q-tgp, =W, (3.69)
W=Q [tg(a+q)+1tgy, | (3.70)

Ecnau Tpenume cyrmecTByeT TOJbKO Ha HAKJIOHHOW TMOBEPXHOCTU
KJIWHA, T.e. 3aKperisieMasl 3aTOTOBKA TIeEPEMEIAETCS] BMECTE C KJIMHOM
B HaIpaBJIeHNN JlelicTBus cuibl W, To

tgp, =0 W = Q- tg(a+g,). (3.71)
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Puc. 3.41. Cxema 32XKMMHOIo MexaHun3mMa C TOPLOBbIM Kyllaukom

TOI‘I[EI ycuJjine, pasBuBaeMoe OJJHOCKOCbIM KJIMHOM, 6y[[eT PaBHO!

w
Q= . (3.72)
tg(o+@,) + tgo,

CyliecTBeHHBIM HE/IOCTaTKOM PAaCcCMOTPEHHOIO MeXaHU3Ma SIBJISI-
eTcst HU3Kui koadduiment nosestoro geiicrsus (KIIM), T.e. 6onbiine
MOTepU Ha TPeHHUe, Pe3KO YBeJINYMBAONNeCcs ¢ yMEHBbIIEHHEM yTIJa
kauHa. B Tabm. 3.2 mpuBeeHbl IOTEPH Ha TPEHMe B KINHOBOM MeXa-
HU3Me B 3aBUCHMOCTH OT yTJIa KJIWHA O.
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Tabnuya 3.2

3HauyeHune noTepb Ha TpeHne n cunbl W B 3aBucMmocTn
OT Pa3/INyHbIX YIrNoB K/InHa a

a, W, nomn Q [ToTepu Ha Tpenue,
Tpal | 6e3 y4eTa CUJI TPEHUSI | € YUETOM CUJI TPEHUS %

5 0,087 0,29 70

20 0,37 0,59 37

45 1 1,25 25

Nwmeetcsa Heckoabko myTelt nossiienus KIIJ[ kanHOBOTO Mexa-
HU3Ma, HAIIPUMED, 32 CUET 3aMEHBl TPEHUS CKOJbXEHUS B KOHTAKTe
Ha TpeHue kauenus. Ha puc. 3.38, ¢ mpe/icTaBiieHbI KOHCTPYKITUS KJTU-
HOBOT'O ME€XaHM3Ma C UCII0JIb30BaHUEM OIIOPHBIX POJUKOB U cXeMa Jieii-
CTBUS CHUJI B TAKOM MeXaHU3Me. AHATI3 CXeMBI JIeHCTBYS CUJT TIPUHIIN-
MUAJBHO He OTJNYAeTCs OT CXeMbl IEHCTBUS CUJI B MeXaHU3Me C IIJI0-
CKUM OJHOCKOCHIM KJIMHOM (puc. 3.38, 6). COOTBETCTBEHHO AJIsT pacyera
MeXaHN3Ma C OMOPHBIMU POJTMKAMHU MOKHO HCIIOJIB30BaTh (DOPMYIY
(3.70), ecin 3aMeHUTH B HEl YIJIbI TPEHUSI CKOJIbKEHUS @, U ¢, Ha CO-
OTBETCTBYIOIHE TIPUBEZCHHBIE YTJIBI TPEHMS KAUCHUST Qyrp U Qopp:

W=Q- [tg(a + (Pmp) + tg(PmP]- (3.73)

Yripl ¢ TpeHNEM KaueHUs @rp U Qypp MOKHO OIIPE/ICTIUTD, PACCMO-
TpeB paBHOBeCHE POJUKOB. PaccMOTpuM paBHOBecHe HIDKHETO POJIIKA,
IPUPABHAB K HYJIO CYMMY MOMEHTOB BCEX CHJ OTHOCUTEJIBHO OCH
poauka. ITocie mpeobpasoBaHUil TOJTYINM CIEIYIONINE BHIPAKCHUS
IS OTIPENIETIEHUST Q@ pp T Popppt

d d
8Py = D 8Py, Oyppp = arCtg(B : tg(Pz) (3.74)
COOTBETCTBEHHO [IJIsT BEDXHETO POJIMKA
d
@,pp = arctg B~tg(p1 ) (3.75)

B KOHCTPYKIMSAX C POJIMKaMU TI0TEPY HAa TPEHUE CHUIKAIOTCS, a CUJIA
3akmMa BospactaeT Ha 30—50% 10 cpaBHEHUIO ¢ KIMHOM (€3 POTUKOB.

YpaBHueHnue mepeMmenieHUl pacCMaTPUBAEMbBIX MEXAHU3MOB
(puc. 3.38, 2) npuHUMaET BUJI:

S, = Sy - tga. (3.76)
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ITaynscepnovte mexanuzmot. IlnyHKepHbIE MEXaHU3MbI OBIBAIOT
C OJIHUM, JIByMsI WM GOJIBIIUM YUCJIOM TUIyHAKepoB. OnHO- U ABYX-
MIyHXePHbIe MEXAaHU3MBI IPUMEHSIOT KaK 3a’KUMHBIE; MHOTOTIIYH-
JKepHBIE MCIIOIB3YIOT KaK CAaMOI[EHTPUPYIOIINE MEeXaHU3MBI.

Ha puc. 3.39 npuBenenbl OCHOBHBIE CXeMbI OJTHOTIIIYHKEPHBIX MeXa-
HM3MOB: @ — C KOHCOJIbHBIM ¥ 6 — C JIByXOIOPHBIM ILITYHKEPOM.

s nostyyenuss pacyeTHbIX (POPMYJ MPUBEEHHBIX MEXaHU3MOB
pPaccMOTPUM paBHOBecHe KJAWHA 7 U TIyHXKepa 2 KaXKI0TO MeXaHU3Ma
B OT/IeJIbHOCTH (HEOOXOIMMO YUUTBIBATH, 4TO CHJIIBI Q 1 Q7 TI0 MO0
paBHbI). KiwH 1 ABIs€TCS MIIOCKUM OTHOCKOCHIM, TIOATOMY

1

Q=W ,
tg(o+ @) + tgo,

(3.77)

P=Qg(a+9,) (3.78)

T7ie (o, — YTOJ TPEHUS MEXKAY TIYHKePOM U KINHOM; ¢, — YTOJ TPEHMS
MEK/Iy IJIYHKEPOM U ONIOPOIL.

Koncompusrit mymkep 2 (puc. 3.39, a) non neiicteueM cuibl P me-
peKallnBaeTcs B peiesiax 3a30pa B HAIIPABJIONUX. B pesysibraTe 1as-
JieHUe TUTyH)Kepa Ha HATIPABJIAIONINE PACIIPEIeNIeTcs IO 3aKOHY Tpe-
yrojibHUKa. PaBHO/IEICTBYIONME 3TUX JABJEHUN yAaIeHbl OT BEPITUHBI
npsiMoro yria Ha 1/3 kateTa o, T.e. paccTosiHre Mexay cuiaMmu N paBHO
2/3-a.

[Ipu ycnoBum paBHOBeCUS TIIYyH)Kepa CyMMa MOMEHTOB cus P u N
otHocuTebHO Touk O OyzeT paBHa:

P-l—N%-azO. (3.79)
Ortkyna:
3l 3l
N=P —=Q"-—-t . 3.80
5y Q5 elore) (3.80)

Jl71s1 3aKkMMa 3arOTOBKH IIIYHXKED [E€PEMEIIAeTCsl BBEPX, MPH 3TOM
cuibl N BBI3BIBAIOT CUJIBI TPeHUs F;, KOTOPBIE IIPEIATCTBYIOT liepeMe-
MIEHUTO TITYHKepa:

E, = N - tgg;. (3.81)
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[ToxcraBus ciona N, u3 (3.80) umeem
, 3l
E=Q ~%-tg(a+<p1)-tg<p3- (3.82)

T7ie @3 — YTOJI TPEHUST MeXK/Ly IJIYHKEPOM U KOPITYCOM.
CyMMa TIpoeKITnit BceX CUJT Ha BEPTUKAIBHYIO OCh:

Q+2Fs—Q’:Ome+Q’~—3[~Y(0c+(p1)-tg(p3—Q’:O.
a
(3.83)

Otkyna:

Q' =Q ! : (3.84)

3l
1- ;tg(oc +Q,)tg,

[IpupaBHsieM mpaBbie YyacTu ypaBHeHuii (3.77) n (3.84) u mosydnum
3aBUCUMOCTb 17151 onpeziesienns W

tg(a+9,)+tge,
3l :
1—;-tg(0t+<p1)-tg<pa

W=0 (3.85)

Torna cua, pa3BuBaeMast KIMHOTUTYHKEPHBIM MEXaHU3MOM, OyIIeT
paBHa:

3/
W-(1—a~tg(a+(p1)+tg(p3)

tg(a + ¢, ) : tg(Pz

Q= (3.86)

JIByxonopubiii mywskep (puc. 3.39, 6) mox neiictBuem cuibr P
He TIepeKallnBaeTcs, a MPIKMMAeTCs K O/[HOW CTOPOHE HalIpaBJIAIoNIei,
B KOHTaKTe ¢ KOTOPOIi 1PN IepeMeIeHUH TIIyHKepa Oy/1eT BOSHUKATh
CHJIa TPEHUS

E = P-tgo,. (3.87)

IMocsie aHAIOTUYHBIX OJHOOTIOPHOMY TIYHIKEPY TpeoOpasoBaHmii
MOJKHO 3alliCaTh ypaBHEHHUE JJIsI OlpeaeeHuss HeOOXOAUMOIl CILIbI
Ha IIPUBOJIE:

96



_ o t8(a+ o))+ tge,
1—tg(o+ @, )tge,

(3.88)

YpaBHeHUe TepeMeleHnil B MHOTOILTYHKEPHBIX MeXaHU3Max Co-
xpansiet Bun (3.76).

IKcuenmpuxosvie Mexanuzmol. IKCIEHTPUK MPEACTABIAET COOOM
coeMHEHNe B OTHOW AeTaau ABYX 2JIEMEHTOB — KPYTJIOTO AMCKA pa-
nuycom r (puc. 3.40) u miockoro ogHockocoro kiauHa. [Ipu nmoBopore
9KCIIEHTPUKA BOKPYT OocH BpaleHus Ancka «O» KINH BXOIUT B 3a30D
MEKY JUCKOM U 3aTOTOBKON M pa3BUBAET CUJY 3askuMa Q.

Paznuyaior sKCIIEHTPUKU KPYTOBBbIe W KPUBOJIUHENHbIe. OHU OTJIH-
YaroTCs TTapaMeTpaMu KJINHA, TOJTYYaIOIIMMUCS B Pa3BEPTKE.

Pabouast TOBepXHOCTh KPYTOBOTO IKCIIEHTPUKA — IIUJIMHPUYECKAsT
(ycioBHO — OKPY:KHOCTB). Il1oCKMii KIWH B pasBepTKe paboueil mo-
BEPXHOCTH TaKOTO IKCIIEHTPUKA MOJYYAETCS KPUBOJIUMHEWHBIM C TIEPe-
MEHHBIM YTJIOM O, KOTOPBIH SIBJsgeTcs (GyHKIMeH yTaa MoBOpOTa 9KC-
neutpuka B (puc. 3.40, 6). ITo NPUBOAUT K TOMY, 4TO YTOJ MOBOPOTA
B m cuna 3axxuma () B TapTUU 3aTOTOBOK B OTIPE/IEJICHHON CTETIEHN 3a-
BUCSIT OT PACIOJIOKEHUST KOHTAKTUPYIOMIEH ¢ paboyeil TIOBEPXHOCTHIO
JKCIIEHTPUKA TTOBEPXHOCTHU 3arOTOBKU (pa3Mepa H u [oIycka Ha HETO
TH). 9To cBsA3aHO € TEM, YTO MOJOKEHNE JTAHHON TTOBEPXHOCTA MOXKET
MEHSIThCSI B IIpefiesiax JOIyCKa Ha pa3Mep, OMUCHIBAIONINI ee pacIio-
JIOXKeHne OTHOCUTETHHO TEXHOJIOTHYECKOH 6a3bl B COOTBETCTBYIONIEM
KOOpAMHATHOM HalpaBjeHUU. To ecTb IIPU UCII0Jb30BAaHUM KPYTOBBIX
HKCIIEHTPUKOB PaboOumil yroJI MoBOpoTa B 9KCIEHTPUKA U CHJIA 3a5KMMa
3aroToBku Q sABisAIoTCS GyHKIMEH pasmepa Hyy; (TouHee, pyHKIIMEH
noJist paccestHus paamepa Hyy), T.€. M yToJl o, U CHJIa 3a)KMUMa He SB-
JITIOTCS BeJTMUMHAMHU TIOCTOSTHHBIMU. TeM He MeHee KPYTOBbIe 9KCIeH-
TPUKHU MPUMEHSIOTCS TOCTATOYHO ITUPOKO, TAK KAK UX U3TOTOBJIEHIE
3HAUUTETHHO TPOIIE U JelieBJie TI0 CPABHEHUIO C KPUBOJTUHEHHBIMU.
Jlist cHUZKeHMsI BAUSHUST KosieOaHwii pasmepa Hoy; U, COOTBETCTBEHHO,
KoJleGaHUI CUJTBI 3aKMMa B TIAPTHH 3aTOTOBOK TIPEAMOYTUTENBHO WC-
M0JIb30BaTh KPYyTOBBIE SKCIEHTPUKH ¢ yriom B = 30—135°.

Pabouas MOBEPXHOCTh KPUBOJIMHEHHOTO 9KCIIEHTPUKA (HOPMUPY-
eTCsT IO CTIMPAJTH, TAKUM 00Pa3oM, YTOOBI YTOJI TJIOCKOTO KJIMHA B Pas-
BepTKe pabodeil MOBEPXHOCTHU TAKOTO DKCIEHTPUKA o OBLI IIOCTOSTHHBIM
U He 3aBHCEJT OT yIJia ToBopoTa akcienTpuka B (puc. 3.40, 6). I1o He-
00X0IMMO [IJIs TOTO, YTOOBI CUJIa 3aKUMa B TIAPTUU 3arOTOBOK OblLia
cTabUITbHOM.

OCHOBHBIM JOCTOWHCTBOM 3KCI[EHTPUKOBBIX 32KUMOB SIBJISIETCS
ObicTpo/ielicTBIE (U3 BCEX PYYHBIX 3aKUMHBIX MEXaHU3MOB JKCIIEH-
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TPUKOBBIE SIBASIOTCS CaMBIMU ObICTpofeiicTByomumu). [loatomy,

HECMOTPST Ha 3HAYUTETHHOE YUCIO HEOCTATKOB, SKCIIEHTPUKOBBIE 32a-

JKUMBI TIOJIYYUJIU TMTUPOKOE MPUMeHeHYe, 0COOeHHO B TIpucmocobiie-

HUSX JIJIT MEJIKOCEPUIHOTO U CEPUITHOrO TUIIOB ITPOU3BOJICTB.
OcHOBHbBIE HEIOCTATKK IKCIIEHTPUKOBBIX COCTOST B CJIELYIONIEM:

* MaJiasg BeJMYrHa pabodyero Xo/a, Tak KaK OHa OTPEAEsISIETCS BeJ-
YUHOU 9KCIIEHTPUCUTETA;

* CaMOTOPMOJKEHUS IKCIEHTPUKA MPU OTKPEIJIEHUH, YTO MMPUBOIUT
K YBEJUYEHUU CHUJIBI, KOTOPYIO pabounii OJKEH MPUKIAIBIBATH
IIPU OTKPeIIeHnu!U etanu (110 CPaBHEHUIO C CUJIOH, KOTOpast Mpu-
KJIQJIbIBAETCS TP 3aKPEIJIEHNH 3aTOTOBKH );

* BO3MOYKHOCTbh CAMOOTKPEILJIEHUST 3arOTOBKU MPU MCIOJb30BAHUHU
METOZ0B 00pabOTKH, COMPOBOKAAIIINXCSI BUOPALNIMHI WK ya-
pamu (HampuMmep, Ipu Hpe3epoBaHNN ), T.e. CHIDKEHIE HAeKHOCTH
3KMIMa 3aTOTOBOK, TO OTPAHWYMBAET 06TACTh MCTIOTb30BAHUS TAKUX
3KMMHBIX MEXaHU3MOB.

[l1s1 onipeniesienyst KOHCTPYKTUBHO-PAa3MePHBIX [TAPAMETPOB IKCIIEH-
TpUKa HEOOXOUMO UMETD CJIEYIOIINe UCXOHBIE TaHHbIE:

+ pacuerHas (Tpebyemasi) MUHMMAJbHASA CHJA 3aKPEILICHUS 3aro-
TOBKU Q;

* JIOMyCK Ha pa3Mep H 3aroTOBKM OT €€ TeXHOJOTHYEeCKOo# 6Gasbl
JI0 TOYKW TPUJIOKEeHUsT cuJibl 3akuMa TH B HampaBiieHUM MPUJIo-
JKEHUST CUJIBI 3aKPETLIEeHUST;

* BeJIMYMHA YIJa TIOBOPOTA SKCIIEHTPHKA 3 OT HAYAJIbHOTO IOJIOKEHUS
110 TIOJIO’KEHNSI, TAPAHTUPYIOIIETO PACUETHYIO CIITY 3aKPEeIICHIIS.

K ocHOBHBIM KOHCTPYKTHBHO-Pa3MepPHBIM MapaMeTpaM 3KCIleH-
TPUKa, KOTOPBIE JIOJKHBI OBITH TIOJIYYEHBI B PE3yJIbTaTe PAcyeToB, Clie-
nytonmue (puc. 3.40): 3KCIEHTPUCUTET IKCIEHTPUKA €, MM; JIMaMeTP
nandsl d, MM; paguyc pabodeil MOBEPXHOCTH IKCIIEHTPUKA R, MM;
mupuHa pabodeil MOBEPXHOCTU IKCIEHTPUKA B, MM; IIpy Py4HOM 3a-
KUMe — JITUHA (BBIIET) PYKOSITKHU [, MM.

[7151 ompeiesieHyIsT BETUIMHBI YCUIIHS, PA3BUBAEMOTO SKCIIEHTPUKOM,
HEOOXOIUMO COCTaBUTh CYMMY MOMEHTOB CHJI, IEHCTBYIOIINX Ha 9KC-
1eHTpuk (cm. puc. 3.40). Vicxozs u3 ycioBusi paBHOBECHS 9KCIIEHTPUKA
MOJ] IeHICTBUEM ITUX CHJI, TIOTyYIaeM CJIeayiollee PaBEHCTBO:

Wl=0Q p, (3.89)

rle p — PaANyC IKCIEHTPUKA.
OTKy/[a MoJyYuM 3aBUCUMOCTH JIJIsI OTIpe/ieIeHtsl BeTuuuH cu Q’
ul:

Q' =W-Il:p. (3.90)
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T =Q’ - cosa. (3.91)

Tak Kak akcieHTpuK paboraer, Kak KauH, u cuia T BosjaeiicTByer
Ha 9TOT KJWH KaK BHEIIHAS CUJIa, MOKHO HUCIIOJIb30BaTh 3aBUCUMOCTD
NJIST OTIpefleJIeHUsT YCUTHS, PAa3BUBAEMOr0 OJHOCKOCHIM KJUHOM, YTO
MO3BOJIUT MTOJIYYNUTh 3aBUCMOCTb JIJIST OTIPEIEICHIS CUJIbI 3asknuMa Q:

Q- T 3 W -1-cosa
tg(a+ @) +tgp, p-(tg (o + @) +1tgp,)

(3.92)

Tak Kak yroJi mojrbeMa aKCIEHTPUKA O MaJT, BEJIMYMHA 00S CTPEMUTCS
K eIMHUIIE, U 3TOU BEJIMIMHOM MOKHO ITpeHebpeub. Torma 3aBUCHMOCTD
(3.91) upuobperaer Buz:

w1l
= . 3.93
¢ p-(tg(o+ @)+ tgo,) (3.93)

Eciiv He HaKIaJBIBAIOTCSI OTPAHUYEHUST HA YTOJI TIOBOPOTA KCIEH-
TpuKa B, (T.e. OH MOXKET U3MEHAThCS B mpenenax 30—135°%), akcieHTpu-
CUTET IKCIIEHTPUKA € ONPEIEJIIETCS U3 YCIOBUS:

2e=58+TH + S, +g, (3.94)
J

r7ie S, — MUHIMATGHO HEOOXOANMBIN 3a30p MEK/TY 9KCIIEHTPUKOM U TT0-
BEPXHOCTHIO, BOCIIPUHUMAIOIIEH CUITy 3aKperieHns, 06ecednBaouii
cBOGO/IHYIO0 YCTAHOBKY 3arOTOBKU C MAaKCUMAaJbHBIM pa3MepoMm; S, —
3amac X0/1a KCIIeHTPUKA JIJIS TTPeIOXPaHEeHNs ero Mepexo/ia yepe3 Mep-
TBYIO TOUKY; j — KECTKOCTH y3Jia 3AKUMHOTO MEeXaHU3Ma.

KoHCTpyKIHs 32KUMHOTO MeXaHU3Ma He sSBJISETCsS aGCOTIOTHO
JKECTKOM, a CJIe/IoBaTebHO, BO3MOYKHO CMEIeHUE €T0 3JIEMEHTOB B pe-
3yJAbTaTe YIOPYTUX AedopMaiuii moj neficTBIEM TPUIOXKEHHBIX CHUJI,
B TOM 4uCJi€ 1 BOCIIPUHUMAIOUINX CUJTY Q, TO HeO6XOZ[I/IMO YBEJIINYUTD
paccTosTHUE MEX/Y 3aTOTOBKOM W AKCIIEHTPUKOM Ha COOTBETCTBYIOIILYTO
Bernunny. Ha puc. 3.41 npuBeneHa cxema 3a)KUMHOTO MeXaHU3Ma
C TOPIIOBBIM KYJIAUKOM.

B Tom crydae ecoiv MakCHMAJbHBIN yTOJ TTOBOPOTA IKCIIEHTPUKA
B He mpesbimaer 180°, BesnunHa 3KCIEHTPUCUTETA € OTIPEETAETCS
U3 ypaBHEHUS IMepeMelleHnil aKCIIeHTPUKA. AHATU3UPYS 9Ty CXEMY
U UCXOJIHBbIE TAHHBIE, TIOJyYaeM CJAeTYIONTyI0 3aBUCHMOCTD:

Q
e=—"_.|S +TH+2 |, (3.95)
2.\ j
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JlrameTp 1amndsr IKCIEHTPUKA d MOSKHO OTIPENETUTD U3 YCIOBUS OT-
CYTCTBUST KOHTAKTHBIX IehOPMAITUET CMSITHS, 33/IaBASICh ee TTUPUHON b:

__Q
d= o] (3.96)

rae [o,, ] — nomyckaeMoe HaNpsKeHNE Ha CMATHE MaTepuaa Hamdbl.
Paanyc paboueil MOBEPXHOCTH 9KCIEHTPHUKAa R ompenensoT
U3 YCIOBUSA CAMOTOPMOKEHUS KCIIeHTpUKa. [[J1st 5TOT0 HEO0OXO0AMMO,
4TOOBI YTOJI MOAbeMa KPUBOJIMHEITHOTO KJIMHA ¢, OBLT MEHbIIIE YIJIa CaMO-
TOPMOSKEHUS o,.. ITO YCJIOBUE MOXKHO 3allMCaTh U3 cxeMbl Ha puc. 3.40,
a. Ha cxeme nelicTBre 9KCIIEHTPUKA HA 3arOTOBKY YCJOBHO 3aMEHEHO
JIEHCTBUEM TIJIOCKOTO OJTHOCKOCOTO KJIWHA C YIJIOM O B 3a30P€ MEKIY
3arOTOBKOM U 1ardoil sKCcIeHTprKa. Toyka KacaHus HAaKJIOHHOH TIJI0C-
KOCTHU ¥ Tardbl JeXXUT HA pagnyce R,, COeINHIIONEM OCh BpPAIIeHUs
akcuenTpruka 0 ¢ Toukoit M NpuoKeHus: 3aKUMHON CHUJIbL. Torzaa

R=e- —sinf |. (3.97)

ITpunss B popmyie (3.97) a = o, MOXKHO PacCUUTATh BEJUUYUHY R,
06€eCTIeUNBATOIIYI0 CAMOTOPMOKEHUE HKCIIEHTPHKA.

[Mupuny paboyeii yacTn IKCIEHTPUKA B ONpenessioT U3 ypaBHeHHsI
HANIPSDKEHUN CMSATHS B MECTe KOHTAKTa €T0 C 3aTOTOBKON WU TIPOMe-
JKYTOUHOM /IeTaTbIO

oy = 0,565 | Q , (3.98)
t-pf 1-w
R-B-|-—Hig

E, E,

rne E,, E,, 1, By — MoOxyau yupyroctu u Koabdunuents Ilyaccona,
COOTBETCTBEHHO, /TSI MAaTEPHUAJIOB IKCIIEHTPUKA 1 3arOTOBKH WJIH T1PO-
MEKYTOYHOU JIeTAJIN.

Ecam sKCIIEHTPUK COEUHSIOT C JAPYTUM TIPOCTBIM MEXaHU3MOM,
HAIIPUMED C PHIUAXKHBIM, UJIU HEJIOIMYCTUMO MOBPEIUTH MTOBEPXHOCTH
3aroTOBKH, K KOTOPOI MPUKJIA/BIBAIOTCS CHUJIbI 3AKPEIJIEHUS, TO YaCTO
MexIy pabodeil TTOBEPXHOCTHIO HKCIIEHTPUKA M MOBEPXHOCTHIO 3ar0-
TOBKU PACIIOJIATAIOT TIPOMEXYTOUHYIO /IeTajb (IIPOKJIAIKY ), U3TOTOB-
JIEHHYIO M3 TOTO K€ MaTepuaja, 4To M 3KCIEeHTpUK. 3roraBiausarhb
AKCIIEHTPUKHU pekoMenayercst u3 cranu 20X ¢ remenTanueii paboueit
noBepxHocTH Ha Tryouny 0,8—1,2 MM u 3akasikoii 1o TBeproctu HRC
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535-60 (I'OCT 9061-68). [IpunsiB E, = E, u p; = p, = 0,25 (1131 crann),

MOJIY MM
|QE
=0,415,|=—, 3.99
Ocum RB ( )
OTKyZia:
B = 0,0175Q—ZE. (3.100)
Rocy

Ecisin 3amenuTh feiicTBue KPYroBOrO 9KCIIEHTPUKA JEHCTBUEM ILJIO-
CKOTO O/IHOCKOCOTO KJIMHA C YIJIOM o B 3a30pe MesKy nandoii u mosep-
XHOCTBIO 3arOTOBKH, TO MOKHO 3a1uicaTh (€ JOCTATOUHON JIJIsT TPAKTH-
YeCKMX PACYETOB TOUHOCTBIO) YPABHEHUE CHUJI B 9KCIIEHTPUKE. DTY 3a-
MEHY CHUJI, IEHCTBYIONIUX HA HKCIEHTPUK U (DUKTUBHBINA KJIMH, MOKHO
MPOWJLIIIOCTPUPOBATH CXeMOM, puBefeHHON Ha puc. 3.40. 13 cxeMbl
BU/THO, UTO BJIOJIb IJIOCKOCTH AielicTByeT cuya 1 = Q) cos a. Torma, uc-
oJTb3yst (hopmyary 3.92, MOKHO MOJYUNTD CJAEAYIONIYIO 3aBUCHMOCTB:

T =Qf cosa=Q-[tg(o+9,)+tgo, ] (3.101)

rae Q] — cuia, AeficTBYIONAs MO/] YIJIOM O Ha IIJIOCKOCTD 3askuMa P—P.
B ycroBusix maHHO#M 3a/iaun 3Ta CUJIA MOXKET PACCMATPUBATHCS KaK
BHEIITHSIS.

N3 ycnoBus paBHOBECHS 9KCIIEHTPUKA TOJIYYUM

W.Z_Q1.R1=();Q1=W.é, (3.102)

Tak Kak |Q1’| = |Q1|. [ToncraBus 3Hauenue Q, B popmysry (3.101) u omy-
CTHUB COSOL KAK BEJINYMHY, OJIM3KYIO K e/IMHUILE ITPU MAJIBIX YTJIaX o, 1M0-
JIYIUM

W=Q-%-[tg(oc+(p1)+tg(p2]. (3.103)

yCI/I]H/Ie paSBI/IBaeMOG SKCHCHTPI/IKOMZ
e
R -tg(o+ )+ tgo,

Q= (3.104)

rae R,, o — nepeMeHHbIe BeJINYHMHBI, OTIpe/esIsieMble 13 3aBUCHUMOCTEN
(cMm. puc. 3.40):
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e-cosp

o= arcth —;
;esmﬁ. (3.105)
R =OM = +e-51nB.
cosal

[Tpu mpoeKTUPOBAHUU PYYHBIX IKCIIEHTPUKOBBIX 33KUMOB 33/[aI0TCST
cuioit W Ha pykositTke 1 u3 ypaBHenus (3.103) onpenensior 1auny py-
KOSITKU

| = Q ) R1

=L+ o)+ tge, | (3.106)

TopueBoil KyJladoK gBJIS€TCSA Pa3HOBUAHOCTbIO KJIMHOBOIO MeXa-
HU3Ma, ¥ KOTOPOTO IJIOCKUH OTHOCKOCHBIN KJIWH YKpEIJeH Ha IU-
quHIpe paamyca r. [laa co3gaHus cuirbl 3asknuMa Q KyJIadoK O0JKeH
BparniaTbesi BOKpyr ocu O—0 3Toro muianHapa cujio W, npuioxeHHON
Ha pykKosaTke jymHoii [ (puc. 3.41). Torza cumy W MOXKHO OIIpeIenTh
o hopmyJie

-
W=0Q- lfr [1g(o+9,)+tge, |- (3.107)

Mnoeo3eennvie (MHOZOKpamuvle) 3axcumHble Mexanusmvl. MHo-
FOKpPaTHbIE 3aKUMBbI IIPUBOAATCA B JeWCTBUE OT OJHOTO CUJIOBOTO
HCTOYHUKA U 3KMMAlOT OJJHOBPEMEHHO HEeCKOJIbKO MJIN OJHY AeTaJb
B HECKOJIBKUX TOYKaX ofHOBpeMeHHO. [IpuMenenrie MHOrOKpaTHBIX 3a-
’KUMOB TIO3BOJISIET COKPATUTh BCIIOMorareabHoe BpeMs ornepanui. Oc-
HOBHBIM TpeboBaHUEM, MPEIbIBIAEMbBIM K MHOTOKPATHBIM 3asKHMaM,
STBJISIETCST PABEHCTBO 3aKUMHBIX CHJT BO BCEX TOUKaX 3aknMa. J[ist obec-
MeYeHsI PAaBEHCTBA CUJI 3aKMMa BeIOMbIE 3BEHbSI MEXaHU3Ma JIOJIZKHbI
COCTaBJISITH COMOKMPOBAHHYIO <IIJIABAIOIYIO» CHCTEMY, PA3BUBAIOTIYIO
CUJTY 3aKMMa HE3aBUCUMO OT KOJIeOAaHUH Pa3MePOB 3aTOTOBOK.

N3BecTHO MHOTO KOHCTPYKIIMII MHOTOKPATHBIX 32’KMMOB IIPUCIIO-
cobeHni, KOTOPbIEe MOKHO MOAPA3ETUTh Ha CJAEAYION[HE TPYIIIIHI,
NPUHAB 3a KIaccu(pUKAIMOHHbIN TPU3HAK HATIPABJIEHUE CUJT 3aKnuMa '
*  3aXKUMBI IIOCJIEJ0BATEJNBHOIO AeiCTBUS,

* 3aKMMBI, TIepeslalolinie CUTy 3a5KUMa B O/THOM HAIPaBJICHUH OT 3aro-

TOBKH K 3aroToBKe (IIpU 3aKpeIieHU! MaKeTa 3aroTOBOK);

* 3aKMMbl IIapajljleJIbHOIO JeMCTBUS, MEXaHU3Mbl, BKJIOYAIOIIe 3a-

JKUMaloIUe leTalu B HECKOJIbKUX NapaJiiesIbHbIX HAIPABJICHUSX;

Tepauxosa T.D., Menvuuxos A.C., bamanog B.F. OcHOBBI KOHCTPYHUPOBAHUS
npucnocobaennii. M.: Mammnocrpoenue, 1980.

102



‘M

==

SOWMKRE XIGHLRANOIOHW I9WaXD *ZP¥° € *InNd

103



* MeXaHU3MBI CO BCTPEUYHBIMU CHJIAMH 3aKNMA;
* MEeXaHU3MBI C IepeceKanuMCcsI HallPaBJIeHUEM CUJT 3a3KUMA;
* KOMOWHUPOBaHHBIE MEXaHU3MBI, TIPEACTABIAIONNE cOOOH coenu-

HeHUEe MEXaHM3MOB T€PBBIX TPYIIIL.

Ha puc. 3.42, a—¢ nokaszanbl MeXaHU3MBbI MapajiejbHOrO Jeii-
cTBUsl. MexaHu3Mm, TIpe/IcTaBJIeHHbIN Ha puc. 3.42, a, TPOCT U HaJlEeKeH
B pabore, HO TIPU GOJIBIIIOM KOJIMYECTBE 3arOTOBOK OKa3bIBa€TCs IPO-
MO3JIKUM U HeyA0OHbIM. Mexanusm Ha puc. 3.42, 6 kommakten. Iloz
netictBueM cuiipl W cnctema moiBUAKHBIX KIUHBEB 1, 2, 3 U TIyHKEPOB
4 mepemelaeTcs 0 TeX TOP, MTOKA BCe TLUIYHXXEPHI HE 3aKMYT 3aro-
ToBkU. Henoctatku atoro mexanuama: auskuii KIL/[; mpu o1nHAKOBbBIX
yIJlax KJIWHbEB CUJIbI 3aKUMa () HEOJIMHAKOBBI U3-32 MTOTEPb HA TPEHUE;
N7 BBIpDAaBHUBAHUA () yTJbI KIMHbEB HYKHO /leJIaTh PA3HBIMH, YTO
YCJIOKHSIET U3TOTOBJIEHUE. DTUX HEJOCTATKOB JIUIIEHBI 3AKUMBI C TH-
nporutactoM (puc. 3.42, 6). Tak kKak rHAPOILIACT 5 00Jafaer crocoo-
HOCTBIO TIepeiaBaTh JaBJICHIE 10 BCEM HaIlPaBJICHUAM 6e3 M3MEeHEeHNUs,
CUJIOBOI UCTOYHUK Yepe3 TATY 1, ppryar 2, MIYHKePbl 3 MepeaeT oiu-
HaKOBY0 cuiIy 3axkuma Q Ha Bce 3arotoBku 4. Ha puc. 3.42, 2, 0 mo-
Ka3aHbl MEXaHU3MbI CO BCTPEUHBIMU U ME€PECEKAONUMUCH JTUHUSIMU
e CTBUST CUJT 3aKMMA.

[Ipu pacyere cusm B TakMX MeXaHU3MaX MCXOJIHAST CUJIA MPUBOJA
paBHa CyMMe CHJI 3a)KHMa OTAETbHBIX 3aTOTOBOK C yYeTOM Iepefa-
TOYHBIX OTHOIIEeHNN MexaHn3MoB 1 ux KII/I.

Bonpocel 0515 camonodzomosku

KakoBo Haznavyenue 3a;KMMHBIX MEXAaHU3MOB?

[Tepeuncinte UCXOAHBIE JAHHBIE [JIsI PACUETA CHJIBI 3AKPEILTIEHHSI.

ITpuBennTE METOAUKY PACYETA CUJIbI 3aKIMA.

UYro Takoe koadurment 3anaca? OT yero 3aBUCUT OT €r0 BeJIMYUHA?

[Tepeunciure mpaBrIa BEIGOPA TOUKHU MPUTOKEHUS CUITBI 3A0KUMA.

[Tepeuncaure mpasuia BbIGOPa HANPABJIECHUS CUJIbI 3AKPEILJICHUS.

IIpuBenure KaaccuUKAIMIO 32 KUMHBIX 2JIEMEHTOB (MEXaHU3MOB).

Kak paccunThIBalOTCS CUITBI 325KUMA, MPETMSITCTBYIONINE TIPOBOPOTY 3aT0-

TOBKH TIO/ IEHCTBUEM CHUJT PE3AHIIS?

Kak paccumThIBAIOTCS CHIIBI 323KMMA, TIPEISITCTBYIONINE CMEIEHUIO 3ar0-

TOBKU?

10. Ilepeuncimre COCTABJISIONIIE TIOTPEITHOCTH YCTAHOBKY 3arOTOBOK.

11. TlepeuncinTe COCTABJISIONIME TIOTPEITHOCTH Ha3UPOBAHUS JIeTAJIEI.

12.  Kak npousBoauTCs pacyeT MOrpeniHocTr 6a3upoBaHUs?

13. TlpuBepuTe mpUMep CXEMbI JJIsT PacyeTa CUJI HPU MHOTOMHCTPYMEH-
TaJbHON 06paboTKe.

14. TlpuBemute KIacCHMUKAINUIO 3AKUMHBIX MEXAHU3MOB.

15. Y10 Takoe KOMOMHUPOBAHHBIE MEXAHU3MBI?

PN A W

©w
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16. Kax ompe/essiioTcst mepefaToyHble OTHOIIEHNWST KOMOMHUPOBAHHBIX 3a-
SKUMHBIX MEXaHU3MOB?

17. Kak passmuaiorcs 3aKMMHbIE MEXaHU3MBbI TI0 CTEIIeHN MeXaHU3aIliu ?

18. Kax paznuuaiorcs 3aKMMHbIE MEXAaHU3MbI 110 YUCTY TOYEK TTPUIOKEHUS
CHJIBI 30KVMBI ?

19. UYro Takoe opHeHTUPYIOIIE MEXaHU3MBbI?

20. Yto Takoe caMOILEHTPUPYIOIINE MEXaHU3MbI?

21. KakoBbl 0CHOBHOe HazHa4YeHHe U 00JIACTh MPUMEHEHUST BUHTOBOTO (PbI-
YasKHOTO, TMAPHUPHO-PBIYA’KHOTO, KIIMHOBOTO, TTYHKEPHOTO, 9KCIIEHTPH-
KOBOT0, KJIMHO-TUIYHKE€PHOTO0) 32KUMHOTO MEXaHI3Ma?

22. Tlpuemute cxeMy BUHTOBOTO (PbIUaXKHOTO, IMAPHUPHO-PHIYASKHOTO, KJIH-
HOBOTO, TITYHKEPHOTO, KCIIEHTPUKOBOTO, KINHOTIYHKEPHOTO) 3a5KUM-
HOTO MEeXaHU3Ma.

23. O06bscHuTe TPUHIU PabOTHl BUHTOBOTO (PBIYAKHOTO, TAPHUPHO-PHI-
Ya)KHOTO, KJIIHOBOTO, IUIYH)KEPHOTO0, 3KCIIEHTPUKOBOTO, KJINHOILTYHKep-
HOTO) MeXaHU3Ma.

24. TlpuBenuTe OCHOBHBIE OCTOWMHCTBA U HEIOCTATKU BUHTOBOTO (pbIYaK-
HOTO, IapHUPHO-PBIYAKHOTO, KJINHOBOTO, IIIYHXEPHOTO, 9KCIIEHTPUKO-
BOTO, KJIMHO-TIJIYHXKEPHOTO) MEXaHU3MA.

25. Ilo KakuM 3aBUCHMOCTSIM OIIPEEJISIeTCS CHUJIa 3aKPEIICHUS TIPH MCII0JIb-
30BaHUM (PBIYA’KHOTO, MAPHUPHO-PBIYA’KHOTO, KIMHOBOTO, ITYHKEPHOTO,
HKCIIEHTPUKOBOTO, KJIMHO-ILTYH;KEPHOTO) MeXaHU3Ma?

26. ]Iy yero MpUMEHSIOTCS MHOTOKPATHbIE MEXaHNU3MbI ?

27. Mosket Jii KIMHOIUTYHKEPHBIN 325KUM GBITh MHOTOKPATHBIM ?

3.3. YCTAHOBOYHO-3AXUWUMHbIE MEXAHU3MbI
NPUCNOCOBNEHUN

3.3.1. Knaccudpukaums camoLeHTPUpYIOLWMNX MEXaHU3MOB

CaMOIeHTPUPYIOLINE MEXaHU3Mbl Pa3audaioTCss MeXAY co0o0ii
dbopMoili paboueil MOBEPXHOCTH MOABUKHBIX 3JEMEHTOB U KOH-
CTPYKIIMEN MeXaHu3Ma, 06eCTTeunBaIoNero X B3aMMOCBI3aHHOE JIBU-
skenue. [lo mepBoMy NpU3HAKY Pa3jdyaloT IPU3MAaTHUYECKUEe U KyJad-
KOBble MEXaHW3MBI, a M0 BTOPOMY — BUHTOBBIE, peeuHo-3ybuarnie,
CIUPATbHO-PEEYHBIC, KJIMHOBbIC (KJIWHOILIYHXepHbIE W KJINHOIIApH-
KOBBIE), C yIPYrofeopMUPYeMBIMH 3JeMeHTaMu (IIaHTOBBIE, MEM-
OpaHHble, TUAPOTJIACTOBbIE). [PAHUIBI TPUMEHUMOCTH Pa3JIUTHBIX
110 KOHCTPYKIIMY MEXaHU3MOB OIPE/IEJAIOTCS ABYMS X XapaKTePUCTH-
KaMW — BeJTMYMHON MPUCYIIEN UM TIOTPEITHOCTH IIeHTPUPOBAHUS 1 Be-
JIMYMHOU CO3/[aBaeMOU CUJIbI 3a;KMMa.

[IpuHIMTIMANbHAS CXeMa BUHTOBOTO CAMOIIEHTPUPYIONIETO MeXa-
HU3Ma MpuBesieHa Ha puc. 3.43. Takne MexaHU3MBbI UMEIOT IOCTATOUHO
GOJIBIITY IO TIOTPENTHOCTH IeHTpupoBanus (0,3—0,5 MM), HO ¢ UX TIOMOTIIBIO
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MOJKHO CO3/aTh GOJIBIIYIO CHJIY 3a)KUMa, JIEFKO CKOMIIOHOBATh ¢ MeXa-
HU3UPOBAHHBIM ITPUBOJIOM, TIO3TOMY MX IIUPOKO MPUMEHSIOT Ha Yep-
HOBBIX U TIOJTYINCTOBBIX OMEPAIUSX.

Peeuno-3yOuaTbie MEXaHU3MBI HCIIOJIb3YIOT B TUCKAX BMECTO BUH-
TOBBIX JIJIsT 0OecreueHrsT BCTPEUHOTO TepeMeleHns TpusM. [pumep
TaKUX TUCKOB NpuBezieH Ha puc. 3.43. Peilika 4 mpukpereHa K moJ-
3yHy ), a peiika 1 cBsi3ana co mrtokom 70 nipuBoja. IIpu nepemerienun
IITOKA BJIEBO OH OGYPTUKOM A TOJIKAeT TOM3YH 9 B TOM JKe HATTPaBJIEHHUH,
a peiika 7 moBopaunBaeT 3ybuaToe Kojeco 2, Bpaliaoleecss Ha Hemo-
IBUDKHOW OcH 3. DTO KOJIeco TepeMeniaeT peiiky 4 1 ToJa3yH 5 BIPaBo.
[Tpusmer 6 1 8, yKpenyieHHbIe Ha TIOJI3YHaX, OJy4Yas BCTPEUHOe JBU-
JKeHUe, [EHTPUPYIOT U 3aKPEeIIAIOT 3aroTOBKY 7. Takoil MexaHusM,
B CHJIOBOIT 1ieTi 00/1a/IaeT TIepeaTOYHBIM OTHOTIEHHEM i = 1, T.e. cuia
IMITOKa MpUBOa 6e3 usMeHeHuil (KpoMe TIoTeph Ha TPeHUe) MepeaeTcst
Ha 3aroToBKY. [109TOMY 3TH THCKM NCMOJMB3YIOT Ha OMEpPaInix, He Tpe-
OYIONIMX CHUJI 3aKMMa, ITPEBOCXOAANIMX CUJIY Ha IITOKe npusoza. ITo-
TPEITHOCTD IEHTPUPOBAHUS ITUX MEXAaHU3MOB COITOCTABUMA C TIOTPETII-
HOCTBIO BUHTOBBIX MEXaHU3MOB.

CnupanbHO-peevHble MEXaHU3MBI UCIIOJIb3YIOT [IJISI TIepeMeEIeHUsT
KyJIAUKOB B TOKAPHBIX MaTpoHax. [IpuHNMmMmanpaas cxemMa Takoro ma-
TpPOHa TIpuBe/ieHa Ha puc. 3.44. B xopiryce 1 marpoHa yCTaHOBJIEH JIUCK
2, IMEoNH ¢ OMHON CTOPOHBI CITUPAJIBbHYIO HAPE3KY, C TIOMOIIBIO KO-
TOPOU TTPOUCXOIUT 3alleTlJIEHNe MEXK/y ANCKOM U PEUKON KyJTauKoB 3,
C ZIPYTOiIl CTOPOHBI — KOHUYECKYIO IMECTEPHIO, C KOTOPOI BXOJAT B 3a-
IeTJIeHre TPY KOHNYECKNX Kojeca 4, BMOHTHPOBAHHBIX B PaiuabHBIE
OTBepCcTHs Kopiyca. Kpeiliika S-yidiaeT Auck 2 0CeBBIX MepeMeleHni
U TIpefIoXpaHseT MEXaHU3M MaTPOHA OT MOMAJAHUs CTPYKKHA U TPSI3M.
[Tpu BpaeHuu 0HOTO U3 KOJieC 4 KyJIaYKy Yepes CIIUPaJhb AUCKA TOJIY-
YaroT OJIHOBPEMEHHOE IBIKEHNE K IEHTPY WK OT Hero. KoHcTpykium
Takux naTpoHos crauzapTusoBansl [OCT 2675-80.

B maTtponax 151 TokapHoit 06pabOTKM YacTO UCTIOAB3YIOTCS KINHO-
[Ty H)KEPHbIE MEXaHU3MbI (CXeMa MeXaHU3Ma MpUBe/ieHa Ha puc. 3.45).
[HenTpupoBaHue B TaKUX MATPOHAX MMPOU3BOUTCS KaK M0 BHYTPEHHEN,
TaK U 10 HAPY:KHOU ITUTMHAPIYECKON MOBepXHOCTAM. IIpunInm ux pa-
6OTBI COCTOUT B cieayiomeM [25]: Tpu miayHxepa 2, pacIoIoKeHHbIE
nozx yraom 120° apyr K Apyry, nepeMeniaoTcs B TPeX palualbHBIX
masax Kopiryca matposa 7. Ilepemenienre miyH:KepoB OCYIIECTBISETCS
IPU TIOMOIINU KJIWHA 3, COEIUHEHHOTO CO IITOKOM CUJIOBOTO IPUBOJA
U UMEIOIIET0 COOTBETCTBEHHO KOJUYECTBY ILIYH)KEPOB TP KIMHOBBIX
ckoca. [Ipu aBmKeHWU KJAWHA 3 BJEBO (B COOTBETCTBUU CO CXEMOU
Ha puc. 3.45) TIYHKEPBI PACXOASTCS, IPU 3TOM OHU HE TOJBKO IEH-
TPUPYIOT, HO M 3aKPEIJISIOT 3aTOTOBKY. 1Ipn n3MeHeHNN HampaBIeHUs
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JBUKEHUsT KIIMHA 3 Ha 00paTHOE ITYHKEPbI MO/ AeHCTBUEM MPYKUHBI
4 cXOIATCS K IIEHTPY U OTKPEIISIOT 3aTOTOBKY.

—
T

P s

Puc. 3.45. KnvHONNYHXXePHbIN MeXaHN3M

Cuny Taru npusoza W, HeoOX0AUMYIO Il 0OeCIleYeH s CUJIbL 3a-
’KMa, TIPUHSB, 4TO tgp, = 0, Tak Kak KJIWH 3 TOA e iCTBIEeM TpeX Ofu-
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HAKOBBIX CXOIAMINXCA B €r0 IMEHTPE CUJI KaK OBI I1aBa€T, HE TIPUKU-
MasAChb K HallPpaBJIAIONINM, MOKHO OIIPEAETUTD 110 (bopMyne

tg(o+ @)
3 '
1- ;tg(oc +Q,)tg,

W=Q (3.108)

ITaTpoHbBI ¢ KAMHOTLIYHKEPHBIMU MEXaHU3MaMU OOBIYHO TIPUMe-
HAIOT Ha YEPHOBBIX OMNEPAIMAX JJIsI YCTAHOBKM 10 YePHbIM OazaM, Tak
KaK TOYHOCTH IIEHTPUPOBAHUS B KIMHOILTYHKEPHBIX MEXaHU3MaX J10-
cTarouyHo HeBbicoKas. Kak mpasuiio, oHa cocrasiser 0,2—0,5 mm. To-
KapHble TMaTPOHBI C KJIWHOILIYHXEPHBIMU KyJTaYKaMU CTaHIAPTU30-
BaHBI.

Ecii maTpoH ¢ KIWHOIUTYH;KEPHBIM MEXaHIM3MOM He 00ecriedrBaeT
TpebOBaHUS K TOYHOCTH YCTAHOBKU 3aTOTOBKH B TIPUCIOCOOJIEHUH,
IS TOKApHBIX W MIIU(OBAIBHBIX CTAHKOB MPUMEHSIOT KJIUHOIIAPHU-
KOBBbIe MeXaHU3MbI. Takme MeXaHU3MbI UCIOJB3YIOT IIPU YCTAaHOBKE
3aroTOBOK KakK I10 BHyTPeHHEH, TaK M 10 HAPYKHOU IUJINHPUIECKON
noBepxHoctu. Ha puc. 3.46, a npuBe/ieHa NPUHIIUITHATIbHAS CXeMa Ta-
TPOHA 715 1IeHTPUPOBAHNUS TI0 HAPYKHOHN IUJINHIPUIECKOH TMOBepX-
HocTU. B KimHONIAPUKOBOM TaTpoHe [25] KOHyCHAs BTyJiKa 2 3arpec-
coBaHa B kopmyc matpoHa 7. [lo koHycy BTysaku 2 mepeKaThIBalOTCs
mapuKy 3, pacrosiokennbie B cemaparope 4. [aitba 5 npegoxpanser
MIAPUKY 3 OT BBITIA/IEHUSI.

KimHomapukoBblii maTpoH paboTaeT CIeayonmuM 00pasoM: IpH re-
peMeleHn MeXaHu3Ma BJIEBO MO/ JIEHCTBUEM CUJIBI TIPUBOJIA (B COOT-
BETCTBUU CO cXeMOii Ha puc. 3.46) mapuku 3 aHAJOTHYHO ILTyHXepaM
(cMm. puc. 3.46) cMemnatorcs K eHTPY. 1Ipu aTOM OHU He TOJBKO TIEH-
TPUPYIOT, HO U 32KUMAIOT 3aTOTOBKY 6. KIMHOIIApUKOBBIN MeXaHU3M
umeeT 60Jiee BHICOKYIO TOYHOCTD TIEHTPUPOBAHIS TTO CPABHEHUIO € KJTH-
HOTLTYHKEPHBIM 32 CYEeT YMEHBIIEHUS YNCIa KUHEMAaTUUYEeCKUX 3BEeHbEB
(BMecTo kimHA 3 ¥ TIyHXKepoB 2 (cM. puc. 3.46) nuMeeM TOJBKO Ima-
PHUKH), a TAKXKe MOBBIIIAETCS TOYHOCTD IIPU €T0 U3TOTOBJIeHUH. /JocTo-
MHCTBA KJIWHOIIAPUKOBOTO MEXaHU3Ma: YMEHbBIIIEHUE TOTePh HAa TPEHUE
1 BO3MOKHOCTb Pa3BUBATh 3HAUUTEIbHYIO CUJY 3akuMa (), KoTopas
MOKET OBITh OIIpejesieHa U3 CXeMBbI, IIPUBEACHHON Ha puc. 3.46, 6.

[Tpu 3akperyieHNN 3arOTOBKN MaKCHMMaJbHAs CUJIA TPEHUS BO3HMU-
KaeT B KOHTaKTe IIapuKa 3 ¢ KOHYCHOH BTYJIKOI 2 B CBSI3U C TeM, YTO
N> Q> W. lllapuk 3 nox netictBueM cuiibl W nepeKkaTbBaeTcs 10 KO-
Hycy 3. IIpu aTOM NIapuk 1o eHCTBUEM CUJI TPEHUS TTPOCKAIb3bIBAET
B CellapaTope U 10 TIOBEPXHOCTH 3aTOTOBKU. VI3 yCI0BUS paBHOBECHS
CHUCTEMBI TIOCJIE COOTBETCTBYOIIUX TPEOOPa30BaHUIT MOTyYaeM 3aBUCH-
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MOCTH [IJIsI OIIPeie/IeHIsT CHIbI Ha mpuBoge W u obeciiednBaeMoil e
cuJibl 3akperienus Q:

W Q - (tg (o + @) + t29, ) (3.109)

(1-tg(o+ox) - tgg,)’

0- W-(i—tg(aHPK)'tg‘P:s), (3.110)

tg (o + o) + tgo,

T7ie @i — YTOJ TPEHHS KadeHWs MIapuKa 110 KOHYCY BTYJKIH; @y U Q3 —
VIJIBl TPEHUSI CKOJIbXEHHUS IapuKa II0 3aroTOBKE U cerapaTopy
(na puc. 3.46 He TOKa3aHbI).

~

N

W
TD/2

kmin

Puc. 3.46. PacueTHasa cxema KNMHOLAPMKOBOrO CaMOLIEHTPUPYIOLEro naTpoHa

VYroJ KoHyca o BeIOuparoT B npegenax 5—10°. HauMeHbIIUi graMerp
Dy .., ¥ JUTMHY KOHYca [ pacCYMTBIBAIOT, 3HasT IMaMeTp 0a3bl 3arOTOBKU
U BeJIMYMHY JOITyCcKa Ha Hero (cM. cxeMy Ha puc. 3.46, 6):

Dypin = Dy —=TD +d - (1+ cosa) - 2- 1, - tga; (3.111)

Kmin
[=1+1,+1, (3.112)

rzie [, — rapanTHpOBaHHbIl 3amac Xo/a; [, — IInHa Konyca, obecredn-
Barollas 3aKuM Jr000i [eTany B mpeaesax AOIyCcKa Ha ee JuaMeTp:
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l, =TD / 2tgo; I, — niuna Komyca, obecrednBaioniasi rapaHTHPO-
BAaHHBINI MIHUMAJIbHBIH 3a30p MEXAY 3aTOTOBKON M ITAapUKaMU B MO-
MeHT 3arpysku [, =S ./ 2tgo, MM; d — AnaMeTp 1apuka, MM, D,, TD —
AMaMeTP TEXHOJOTHYECKON 6as3bl IETAN 1 IOTYCK HA 3TOT Pa3Mep, MM.

[Ipu ycTaHOBKe NJIMHHBIX /leTaledl MPUMEHSIOT IBYXPsIIHOE PacIio-
JIO’KEHUE POJIMKOB B OJTHOM WJIU PAa3HBIX CEMapaTopax.

[ITupoxoe pacmpocTpaHeHWEe MAPUKOBBIE MATPOHBI MOJTYUUJIN
Ha oreparmsX OKOHYaTeNbHOTO NTN(OBaHUs Ga30BbIX OTBEPCTHIT 3y6-
JaThX Kosec. Ha aTux omepanusax ob6ecreynBaeTcst BBICOKask TOUHOCTh
HEeHTPUPOBaHUs 3yOUaToOro BEHIIA 3a CYET YCTAHOBKK 3y6UaToOro KoJeca
0 9BOJIbBEHTHBIM TIOBEPXHOCTSAM 3yObeB. [IpUHIINTTATBHAS CXeMa Ta-
KOTO IeHTPUPOBaHUS IpUBe/ieHa Ha puc. 3.47, a.

Puc. 3.47. Cxema LeHTpMpoBaHue 3ybuyaToro Koneca
no pabounm NoBEPXHOCTAM 3yObeB

TouKy KacaHUsI POJUKOB C MOBEPXHOCTHIO 3yObEB PACIoJaraioT
Ha paccTostarn W= 1 + 2 MM OT OKPY’KHOCTH BBICTYIIOB, YTOOBI OMIAOKIH
IO 1Iary MeHbIIIe BJIVIN HA TOYHOCTDb ycTaHoBKU. [Ipu ncnosb3oBannu
[IAPUKOB ¥ POJIMKOB IIPUMEHSIIOT CIIeIUAJbHbIE CAMOIIEHTPUPYIOIHE
HMaTPOHBI — KJUHOBBIE U MeMOpaHHbie. [Ipy KOHCTPYUPOBAHUY TaKUX
MaTPOHOB HEOOXOMMO TI0 TTapaMeTpaM 3y6UaToro KoJieca OTpPee/uTh
nauameTp poJrka (Mapuka) d  pacCTOSTHUE MEKIY OCSMHU POJIUKA 1 Tia-
Tpona X.

3.3.2. PbiyaxHble LleHTpupyloume mexaHusmbl

B pbryakHBIX IEHTPUPYIONIUX MEeXaHN3MaX YCTAHOBOYHO-323KHM-
HBIMU 3JIEeMEHTaMHU SIBJISTIOTCSI CAMU PhIUard WM KyJIadKd, KOTOPbIE MO-
JIydaloT repemeliienue ot peryaroB. Ha puc. 3.48 npuBejieHa cxema pbi-
Ja)KHOTO CAMOIEHTPUPYIONIETO TTATPOHA, Y KOTOPOTO KyJIauku 1 moJry-
YaloT TiepeMeleHre OT PhIYaroB ), MOBOPAYNBAIONIUXCS BOKPYT OCel 4,
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KOTOpBIE YCTAHOBJIEHBI HETTOABIIKHO B Kopiryce 3. Peruarn 5 momydaroor
nepemMerieHue OT My(ThI 6, COeIMHEHHON CO IITTOKOM IMTHEBMOITUJIUHIPA.
B kpoitike 2 KopIryca MPUCTOCOBIEHUS UMEETCS TPU PAINaIbHBIX T1a3a,
pacroniokeHHbIX 1oz yriioMm 120° apyr K IpyTy 1O KOTOPBIM IiepeMe-
matorcs Kynadku 1. [Ipu aBmxennn MmypTsl 6 BIeBO TIOBOPAYUBAIOTCS
pBIYary 5, KOTOPBIE MepeMelaoT KyJauki 1 K 1eHTpy (BHU3), IPU 3TOM
MPOUCXOJUT 3aKUM 3arotoBku. [Ipu aBuskeHnn MydTH BIIPaBO 3aro-
TOBKA OTKPETIJISETCSI.

3 2
o
4 |Q/

5 N E )

w = I}} A-A

Puc. 3.48. Cxema pblYa’kHOTO CaMOLIEHTPUPYIOLLErO NAaTPOHa

Cuny taru npuBozia W paccunThIBaOT TO cieayionieii popmye
(BBIpakeHMEe B CKOOKAX YYUTHIBAET TMOTEPH Ha TPEHWE B HAMIPABJIS-
IONTUX KYJTauKOB):

wo—Th (3.113)
L1+ f

4

rae L, 1, I, [, — nueun poryaros cornacto puc. 348, — KILJL pbi-
YaKHOTO MeXaHu3Mma, f — Koo HUImeHT TpeHust B HAMPaBISIONNX Ky-
JIAYKOB.

PBraaskHbIil MEXaHN3M CIOCOGEH Pa3BUBATH JOCTATOYHO OOJIBIIYIO
ety 3akuMa. [[oTpermHocTb MeHTPHPOBAHIS TAKOTO MEXaHU3Ma CO-
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crasisier 0,1-0,3 mM. [losToMy phlYaskHBIE TTATPOHBI MCIOJB3YIOT
Ha Y€PHOBBIX U MOJYYUCTOBBIX OTIEPAITHUSIX.

CaMoleHTPUPYIOITHE MEXAHU3MbI UMEIOT 3HAUMTEJbHYIO TTOrPelIl-
HOCTb IIEHTPUPOBAHUSA, BBI3BAHHYIO GOJBIIMM YHCJIOM CONPSIIKEHMIT
nerajei, 06eceunBaOIINX BCTPEYHOE MEPEMENEHNE YCTAaHOBOYHBIX
3JIEMEHTOB. BoJbITyfo TOYHOCTH IEHTPUPOBAHUS AI0T MEXaHU3MBI,
YCTAHOBOYHBIE DJIEMEHTHI KOTOPBIX 00BeTNHEHDI B OJIHY J€Tajlb U Tie-
peMelanTcs B Ipefiesiax ee YIPyroi gaedopMaiui, T.e. MEXaHU3MBI
¢ ynpyrosedhopMUpyeMbIMU 3jieMeHTaMu. Takoil MeXaHu3M MOKHO
U3TOTOBUTH € BBICOKOW TOUHOCTHIO M 0OECIIEYUTh BBICOKYIO TOUHOCTh
VIPYTOTO TepeMeIIeHns OTAENbHBIX YacTell, TOITOMY JaHHYIO TPYIIITY
MEeXaHU3MOB HA3bIBAIOT TMPEITU3NOHHBIMU. K HUM OTHOCSTCS ITAHTOBBIE,
MeMOpaHHbIE U THAPOTIACTOBBIE MEXAHU3MBL.

3.3.3. LlaHroBble MexXxaHN3Mbl

[lanramu Ha3BIBAIOTCS Pa3pe3Hble MPYKUHAIINE BTYJIKU, KOTOPbIE
MOTYT IIeHTPUPOBATh 3aTOTOBKH IO BHENIHEH M BHYTPEHHEH TOBep-
xHOCTAM. llaHTOBBIE MEeXaHW3MBI MCHOJB3YIOT AJSI IeHTPUPOBAHUS
U 3aKMMa TIPYTKOBOTO MaTepuaja Pa3Horo mpoduiis U OTAETbHBIX 3a-
TOTOBOK.

KoHcTpyKiuy aHTOBBIX MEXAaHU3MOB, TIPEHA3HAYEHHBIX JIJIs EH-
TPUPOBAHUS TI0 HAPYKHOMY JUAMETPY MpeAcTaBIeHbl Ha puc. 3.49.
JIist 3aKpenieHust MTYYHBIX 3aTOTOBOK OOBIYHO TPUMEHSIOT MeXa-
HU3MBI ¢ TIHyIel nanroi (puc. 3.49, a). [liasd opueHTUpOBaHUS 3a-
TOTOBKU B OCEBOM HallpaBJIEHWU BHYTPU THHyLHeI;,I I[aHTU yCTaHaBJIN-
Baercst ynop. st 3akperieHus pyTKOBOTO MaTepuasia yalle BCEro
MIPUMEHAIOTCS MEXaHU3MBI C TOJIKAIoIlel 1aHToil. B atom ciyyae ymnop
1151 GUKCUPOBAHUS TIPYTKA B OCEBOM HAINPABJIEHUU YCTAaHABINBAETCS
BIIEpeIN T[aHTH.

[TpomonpHBIE TPOPE3N TPEBPANIAIOT KaKABIH JIETIECTOK IIAHTH B KOH-
COJILHO 3aKPEIVIEHHY0 OaJIKy, KOTOPasi TTOJIyYaeT PajuaibHbIe YIpyTrie
rnepeMetieHusd 1mmpu 1MpoJ0JIbHOM ABUKEHHUHN I[aHTU 3a CUET BSHHMO[[eﬁ'
CTBUSI KOHYCOB IIaHTH U Kopityca [25]. Kaxk/piii JienecTok 1aHTu mpej-
craBJsieT co60M TIOCKUI OIHOCKOCHIT KanH (cM. puc. 3.49, a, 6).

Tak kax pagmanbHBle TIePeMeIeHNs BCeX JIeeCTKOB IIaHTH TIPO-
HCXOZSIT OTHOBPEMEHHO U C OJMHAKOBOW CKOPOCTBIO, MEXaHU3M TIPHU-
obperaeT CBOMCTBO CaMOIEHTPUPOBaHUs. UMCIO JIENEeCTKOB IaHTH
3aBUCHUT OT ee pabouero auamerpa d u MPoduIIs 3a’KMMaeMbIX 3aro-
ToBoK (puc. 3.49, 6). Ilpu d < 30 MM LaHra UMeeT TPU JIeNIeCTKA, IPU
30 < d < 80 MM — yetnipe, ipH d > 80 MM — TriecTh (Ha puc. 3.49 He mo-
Ka3aHbl).
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Puc. 3.49. MexaH13Mbl LLaHroBblEe:

o — MOJSIOBMHA Yrna KOHyca LiaHru, paf; o, — MOJIOBYHA Yria ceKTopa Nenectka LaHru,
pag; | — anvHa nenectka oT MecTa 3aAenku o cepefjuHbl KOHyCa LiaHru, cv;
h — TonwwHa nenecTka uaHry, cM; D — HapyXXHbli AUAMETP NOBEPXHOCTY NIENeCTKa,
CM; y — paamarnbHblii 3a30p MeXAy NenecTKoM LiaHr 1 TexHonornyeckon 6ason
3aroToBKu (cTpena nporunba)

Jlnsa coxpanenus paboTOCIOCOOHOCTH LaHru AedopMalus ee Je-
MECTKOB He MOJKHA BBIXOMUTD 32 TIPeIeNibl YIIPYToi 30HBI. JTO OIIpe-
JeJISeT TIOBBIEHHbIe TPeOOBAHNS K TOYHOCTU 6Ga30BOro AuaMeTpa 3a-
TOTOBKH, KOTOPBIH JIOJKEH OBITh BHITTOJHEH He rpybee 9-ro KBasuTeTa.
ITorpenmHocTh MEHTPUPOBAHUST 00YCIOBIEHA HETOYHOCTHIO U3TOTO-
BJIEHUSI TIAHTOBBIX MATPOHOB U He TpeBbiimaeT 0,05—0,1 mMm.

[lanru usroraBauBaioT u3 craau Y8A uau 651, kpymHbie ranru —
u3 cramu 15XA nan 12XH3A. Pabouyio 4acTh 3aKaquBaioT A0 TBEP-
noctu HRC 55-62. XBoCTOBYIO YacCTh MOBEPTAIOT OTHYCKY 10 TBEP-
noctu HRC 30-40.

3.3.4. Mem6paHHble MexaHU3Mbl

MemGpaHHble MEXaHU3MbI TIPUMEHSIOT JJIsl TIEHTPUPOBAHUS 10 Ha-
PYKHOU M BHYTPEHHEN MUJIWHAPUYECKON TTOBEPXHOCTH JeTajlell TUTIa
IVICKOB, KOJIEIl, BTYJIOK U T.II. OCHOBHOH ZeTalbi0 TAKOTO MEeXaHU3Ma
saBisercst MeMOpaHa. [IpuMeHSI0T MeMOpaHbl TpeX OCHOBHBIX BU/IOB:
POXKKOBDIE, YaliedHbie, KOIblieBbie. Hanbosee TOUHBIMY SBISIIOTCS
POKKOBBIE U yariedHble. [1aTpoHbI ¢ POKKOBBIMU U YAIIEYHBIMU MEM-
OGpaHaMu MOryT obecrednTb TouHOCTh HeHTpupoBanust 0,003—0,005 M.
Yarnreunble U KOJbIEBbIe MeMOpaHbl (TapejbuaThie MPY/KUHBI) HOpMa-
nusoBanbl. KosbiieBele MeMOpaHbl TIPUMEHSIOTCS B CJyYasXx, KOT/a
MIPU 3HAYUTETBHBIX HATPY3KAX OHU JOJLKHBI IMETh MAJIble TaOapUTHBIE
pasmepsl. ITH MeMOpaHbl 0OBIYHO TIPUMEHSIOT B BUje MakeToB. KoH-
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CTPYKIIMU ¥ OCHOBHBIE apaMeTPpbl MEMOPAHHBIX ITATPOHOB CTaHAAPTH-
30Banbl. Yateynblie 1 poKKOBbIE MEMOPaHbI U3TOTABIMBAIOT U3 CTAJIEN
65T, Y10A, 30XT'C u moaseprator repmoobpadoTke 10 tBepgocTii HRC
40—45.

W3 cxeMbl, ipeicTaBieHHoN Ha puc. 3.50, BUAHO, 4T0o 06pabaThiBa-
emMas getanb 1 3aKnMaeTcs TpeMs KyJauKkaMu 3 3a C4eT BHYTPEHHUX
cuat yrpyroctu Mmem6pansl 2. Cusa aru W pasBOAUT KyJIauKy MPH OT-
kpemieHnn getanu 1. [l ompeneneHUsl CUIBI 3aKpeNJIeHUs, IeH-
CTByIOIIell B MEMOPAaHHOM MeXaHU3Me, PACCMATPUBAIOT MeMOpPaHy Kak
KPYTJIyIo TJIACTUHY, KOTOPas 3ajiesiaHa 1mo KoHTypy. Ilnactura Harpy-
’KeHa PaBHOMEPHO pacIpe/leJIeHHBIM 110 OKPYKHOCTH PACHOJIOKEHUS
KYJIAUKOB M3THOAIONINM MOMEHTOM.

2
P
Q

a

Puc. 3.50. Cxema camoLeHTprpyloLLero naTpoHa ¢ MembpaHoi

3.3.5. MaTpoHbI ¢ KonbLUeBbIMN Mem6paHaMmun

Ha puc. 3.51, a nokasana xoJjblLesas MeMOpana, a Ha puc. 3.51, 6 —
cxeMa MeXaHH3Ma ¢ AByMs ImakeTamu mMeMOpaH. Ha kopmyc 7 HazeTs
1Ba TakeTa MeMOpaH 4, MesK1y KOTOPBIMK pacIiojiokena Bryaka 3. Ecan
CTEP’KEeHb 5 TlepeMeNaTh BJIEBO, TO MAKEThI CILTIONUBAIOTCS, YBEINIH-
BaOTCS B IMaMeTPe U JIeTaslb 2 TIEHTPUPYeTCs U 3a:kuMaeTcst. J[nameTpol
KoJier; MoryT yBesmuuBathest Ha 0,15-0,4 MM B 3aBUCUMOCTHU OT pas-
Mepa. basoBbie MOBEPXHOCTH 3ar0TOBKU MOTYT ObITh 7—11-ro KBaau-
Tera. TouHOCTh IleHTpUpoBanus Haxoautcs B nipegenax 0,01-0,03 mm.

3.3.6. I1a'rp0H|>| C ucnosb3oBaHem rmgpomniacrmaccbl

[ITnpokoe pacmpocTpaHeHue IOy YUIIU TATPOHBI C UCTIOIb30BAHUEM TH-
aporiactmaccesl (puc. 3.52). [TaTpoHsI ¢ rAPOIIIACTMACCOM TPUMEHSTIOTCST
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Puc. 3.51. Cxema naTpoHa ¢ KonbLeBbIMM MeMbpaHamu



JUIS IIEHTPUPOBAHUS 3arOTOBOK M 110 HAPYKHOMY, U TI0 BHYTPEHHEMY
nuametpy. [lorpemnocts eHTPUPOBAHUS 3aTOTOBOK B TATPOHAX C T'H-
apoiutactMaccoil cocrasiser He 6osee 0,01 mm. C 9TUM CBSI3aHO TO,
YTO K TOYHOCTHh 0OA30BBIX TOBEPXHOCTEN 3aKPEILISIEMbIX JOKHA OBITh
He Huke 7-9-ro kBasurera /25/. KOHCTPYKTHBHO TaKOW ATPOH TIPeJ-
craBisieT cob60il Kopiyc 1, B KOTOPBIN 3alpeccoBaHa TOHKOCTEHHAsI
BTYyJKa ). Tmaponnactmacca 4 pacnosioxkeHa MesKy KopiiycoM 7 v TOH-
KOCTEHHON YacTbhlO BTYJKH 5, TZe TIO/l Hee pacTouyeHa KoJibIleBas 3a-
MKHYTas 1MoJiocTh. /laBjieHune Ha TUApOIIaACTMACCy p, CO3/laBaeMoe
BUHTOM 2 4depe3 ILIyHXKep 3, nNeOpMUPYET TOHKOCTEHHYIO 4acTh
BTYJIKH, KOTOPAsi He TOJIBKO TIEHTPUPYET, HO U 3AKMMAET 3arOTOBKY.

o N
NN i b

o)

Puc. 3.52. CamoueHTpUpYyLWMin NAaTPOH C rMAPONIacTMaccomn

[Tpu poekTHpPOBaHUY MEXAHU3MOB C TH/[POILIACTMACCOM PACCUUTDI-
BaIOT: TIAPAMEeTPBHI YIPYTUX TOHKOCTEHHBIX BTYJIOK; Pa3MePbl HAKIMMHBIX
BUHTOB ¥ TUIYH/KEPOB Y MPUCTOCOOTIEHUIN ¢ PYYHBIM TTPUBOIOM; pa3-
MepBbI TIJIYHKEPOB, AMaMETP IMUIMHIPA U X0/ MOPIIHA (y TIPHUCIOCO-
GJIEHUH ¢ MEXaHW3UPOBAHHBIM TPUBOAOM). JIJIsT M3TOTOBIEHMS TOHKO-
CTEHHBIX BTYJIOK MPUMEHSIOT cTayii Mapok Y 7A, 30XT'C, kotopsie moj1-
Bepraior repmoobpaborke 10 TBepaoct HRC 35—40. Tounbiii pacuer
OTIPaBKU C TUAPOIIIACTMACCON KaK yIPyroit 060JI0UKY, HATPYKEHHO
JIaBJIEHUEM P, OUY€Hb CJIOXKEH, T03TOMY 3/1€Ch HE TIPUBOMTCSI.
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Bonpocel 0515 camono0zomosku

1. Kakue MeXaHM3MBbI M 110 KAKUM ITIPU3HAKAM OTHOCAT K CAMOIEHTPUPY-
OIM?

2. Ilpusenure KnaccuuKaIMIO CAMOIEHTPUPYIOIINX MEXaHU3MOB 110 (hopme
paGoyeil MOBEPXHOCTH TOBIKHBIX HIEMEHTOB.

3. Ilpueaure kaaccuuKauio CaMOIEHTPUPYIONIUX MEXaHU3MOB 10 KOH-
CTPYKIIUU MeXaHU3Ma, 00eCIeYnBAIOIIero B3aNMOCBSI3AHHOE JIBIKEHUE
TTO/IBUKHBIX 9JIEMEHTOB.

4. llpuBenuTe NPWHIIMIHUATHHYIO CXeMY BUHTOBOTO CAMOIEHTPHUPYIOIIETO
MeXaHM3Ma.

5. Onumrure peeyHo-3y6UaThiii MeXaHU3M, €0 KOHCTPYKI[MIO, Ha3HAYCHUE,
MPUHIUIT PaBOTHI.

6. 3acuer 4ero MpOM3BOMUTCS 3a5KUM 3aTOTOBKH B TIPU UCIIOTb30BAHUH CITH-
paJIbHO-PEEUHBIX MeXaHU3MOB? KakoBbl UX KOHCTPYKIUS, Ha3HAUEHUE,
OPUHITUTT PabOTHI?

7.  3a cuer 4ero MpoM3BOAMTCS 3KMM 3arOTOBKH TPH MUCIOJb30BAHUH KJIH-
HOTLTYHKEPHBIX MeXaHn3MoB? KaKoBBI MX KOHCTPYKIIUS, Ha3HAUEHUE,
MPUHIUTT PaboTHI?

8. KakoBo HazHaueHwe, KOHCTPYKIIUs, TPUHIUI PAOOTHI KIUHOITAPUKOBOTO
MexaHu3ma?

9. Kakum 06pa3oM MPOU3BOAUTCS YCTAHOBKA 3yGUaTOTO KoJieca 0 3BOJIb-
BEHTHBIM TTOBEPXHOCTSIM 3yObeB TpH MITH(OBaHIN 6A30BOTO OTBEPCTHUST?

10. OmnwmmmTe pHrYAKHBIE TIEHTPUPYIONTNE MEXAHU3MBbI, UX KOHCTPYKIIUIO, Ha-
3HaYEHKe, IPUHIKI PAGOTHI.

11. 3a cdyer 4ero MPOU3BOAUTCS 3aKMM 3arOTOBKHU B TPU HMCIIOJb30BAHIHT
1IAHTOBBIX MeXaHu3MOB? KakoBbl MX KOHCTPYKIIUS, BUIbl, HA3HAUEHME,
OPUHIUTT PabOTHI?

12. KakoBbl HazHaueHMe, KOHCTPYKIIMS, IPUHIIUI PabOThl MEMOPAHHOTO TIa-
TpoHa?

13.  Omnwmmmre KOHCTPYKIUIO, HA3HAUYEHUE, IPUHIIKI PAOOTHI IATPOHOB C KOJIb-
IEBBIMU MeMOpaHaMU.

14. 3a cyer yero MpPOU3BOAMTCS 3aKUM 3aTOTOBKU MATPOHAX C MCIIOJIb30BA-
HUEeM THIPOITacTMacchl? KakoBbl X KOHCTPYKITUST, HA3HAYEeHUE, TPUHITUTT
paboThI?

3.4. CUIOBbIE NPUBOADI

B dannom nynkme paccmomperui cunogvle npueodst npucnocodneHuil, ucnons-
3ylouue pasiuiHy UCXOOHYH0 SHepeUro U npeobpasyujue ee 8 MEXaHU4ecKyio,
HeoOX00uMyr 045 pabomul 3ANCUMHBIX MEXAHUZMOB.

CuoBoii arperat IpuBoja MPUCIOCOOIEHNI — MPeoOpa3soBaTEb
KaKOro-anbo BUia SHEPIMK B MEXaHUYECKYIO, HEOOXOAUMYIO JJIS BbI-
IOJTHEHUS TIPUCIOCOOIEHNEM ero cIykeOHoro HasHadenus. OCHOBHOE
HasHaYeHHe CUJIOBOrO MPUBOJAA B IMPUCIIOCOOIEHUN — CO3JaHME HC-
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XOZHOU cuitbl Tstu W, KoTopast TpebyeTcst [JIst 3a’K1iMa 3aTOTOBKH C 3a-

nanHou cunoi Q. OmHako 3TUM (DYHKIIUN CUJIOBBIX IPUBOIOB 9TUM

He orpaHn4mBaioTcsa. OHU A0CTATOYHO PAa3HOOOPA3HBI, B YaCTHOCTH,

K TAKOBBIM OTHOCSITCS:

* HEMOCPeNCTBEHHOE 3aKPEIJIeHIe 3aTOTOBOK;

* MeXaHU3alUI0 U aBTOMaTU3allUIO IIPUEMOB 3arpy3KU U BBIIPY3KU
3arOTOBOK;

* TIOBOPOT U HAKJIOHBI TIPUCTIOCOO IeHUS (HAKJIOHHO-IOBOPOTHBIE TIPH-
cr1ocobenus);

* ABTOMATHYECKOE BKJIIOYEHNE W BBIKJIIOYEHHE CTaHKa B CUCTEMeE
yIIpaBJIeHUs PoIeccoM 06paboTKH;

* TPaHCIIOPTUPOBaHME JIeTAJIEH, a TOM YKCJie UX OPUEHTAINIO;

* TOBBINIEHVE TPOU3BOMUTETBHOCTH TPYIA U JIP.

ITo Buy mpeobpasyeMoil SHEPTHUH Pa3JIUYaIOT CIEAYIONIIe KIacChl
IPUBOZIOB [25]: MHEBMATUYECKIE; TUAPABINYECKUE; THEBMOTH/IPABJIU-
YECKUE; DJIEKTPUYECKHUE; 3JIEKTPOMAarHUTHBIC, MATHUTHBIE; BaKyyMHbIE;
LHEHTPOOEKHO-UHEPLUOHHBIE; OT CUJI pe3aHus (9HEprusl IPUBOJA [JIaB-
HOTO JABUKEHMS CTaHKA); OT ABMIKYIIMXCS 9acTel CTaHKa.

ITo cTemenn aBTOMaTU3AIMN PA3JINYAIOT MEXaHU3UPOBAHHbBIE 1 aB-
TOMaTH3UPOBAHHBIE TTPUBO/IBL.

3.4.1. NHeBMaTNYeCKNe NpMBOAbI

[THEBMOIPUBO MUPOKO MCIONB3YIOT B MPUCITOCOOTEHUSIX U3-32
MPOCTOTHI KOHCTPYKITUH, JIETKOCTU U MPOCTOTHI yIIPaBJIEeHUS, HAJIEK-
HOCTH U CTabUIbHOCTU B paboTe, a TakikKe €ro ObICTPOAeHCTBHSI (CKO-
pocTh cpabaThiBaHUsI MHEBMOIIPUBOAA — JOJU CeKyH/BI). VcxomHoi
9HepTUel B MHEBMAaTUUYECKUX ITPUBOJIAX ABJSETCS 9HEPTUS CHKATOTO
Bo3iyxa. OCHOBHBIMU HEJIOCTATKAMU ITHEBMATUYECKUX ITPUBOJIOB SIB-
JITIOTCS HEeMJIaBHOE TIepeMellieHne MTOKa, IyM MPH BBIMTycKe oTpabo-
TAHHOTO BO3/yXa.

OcCHOBHBIE YAaCTU TTHEBMOIIPUBO/IA:

* HCTOYHUK C’KATOTO BO3AYXa, KaK MPAaBUJIO, 9TO 1[eX0BasT WJIN 3aBOJI-
CKasi KOMIIPECCOPHAS YCTaHOBKA;

* CHJIOBOM arperat — MHEBMOJABUTATEb (ITHEBMOIIUINHID, ITHEBMO-
KaMepa ¥ p.), KOTOPBII TIpeobpas3yeT sHepPTUIo CKATOTO BO3AYXa
B cuiy W Ha MITOKE;

* THEeBMOAIIapaTrypa, K KOTOPOH OTHOCSATCSI pacIpeleJuTeTbHbIe,
TIPeIOXPAHUTETHHBIE YCTPONCTBA, KOHTPOJUPYIOIIHE TPUOGOPHI, BO3-
IYXOMPOBOJBI U T.1I.

[THeBMOABHUTATENH MOKET OBITH BCTPOEHHBIM B KOHCTPYKIIHIO TIPH-
crocobIeHreM, TPUKPEIISIEMbIM UJIN arperaTupyeMbiM. Kak mpaBuio,
B KOHCTPYKIIUIO ITPUCIIOCOOIEHNST KOMIIOHY€ETCST TOJIbKO ITHEBMO/[BHTA-
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TEJTb, & OCTATBHDIE YACTH Pa3MeENIaioT BHe mprctocobrerus. C mpucro-
cobIeHneM OHU COEANHSIIOTCST TOMOTIIBIO BO3/LYXOITPOBOJIOB.

4] ]

Puc. 3.53. Tunbl nHeBMOABUraTenen:
nHeBMOUMAUHAP (a), nTHeBMOKamepa (6), cunbdOoHHbIM NHeBMOABUraTenb (8)

ITreBMOKaMepBI MPEICTABISAIOT cOO0H KOHCTPYKITUIO M3 BYX JUTHIX
WJIM IITAMIIOBAHHBIX YallleK, MeKIy KOTOPBIMU 3a’KaTa yIpyras aua-
(parma u3 cranu, Ipope3MHEHHOU TKAHU UJIN JIUCTOBOW PE3UHBI.

Pabovas momocTh cUIbPOHHOTO ABUTATENS TPEACTABISAET COHOi
ropupoBaHHyIO 3aMKHYTYIO KaMmepy 7 U3 TOHKOJMCTOBOW KOPPO3UOH-
HOCTOMKOM cTajiu, JaTyHu uin Gocdopuctoil 6poHssl, yupyrogedop-
MUPYIONIYIOCS B HAIIPaBJICHUK Paboyero xo/a Mmroka 2 moj AedcTBHeM
cskaToro Bo3ayxa. O6paTHBIH X0/ OCYIIECTBIISETCS TIPH TIO/[aue BO3yXa
BHYTPb KaMepbl 3. Pabouunii X0/ 1mTOKa MHEBMOKaMepbl U CHIb(MOHA
B CBSI3UM C 9TUM OTPAaHUYEH BEJTUYMHOW BO3MOKHOU ympyroit pedop-
MAINH, TOT/[a KaK y TTHEBMOIUINHAPA OH MOKeT OBITh o6sM. Heo-
CTATKOM IMTHEBMOITUJIMH/IPA SBJSETCS TO, YTO [IJISI TePMETU3Allnu pa-
6OYMX TIOJTOCTEN OH TpeOyeT YIJIOTHEHNH Ha TIOPIITHE U TITOKE, KOTOPBIE
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IOBOJIBHO OBICTPO M3HALIMBAIOTCS (OOBIYHO CPOK MX CJIYKOBI He Ipe-
Boimiaer 10 Toic. MKIOB), Arnadparmbl 6osee gonrosednsl (10 600 ThIC.
1kJI0B). CHb(hoH yIutoTHeHWi He TpebyeT. B coBpeMeHHbIX THEBMOI-
BUTATEJISIX TPUMEHSIOT /[B€ PA3HOBUAHOCTY CTAHAAPTHBIX YILIOTHEHU
(puc. 3.53, a): 1 — mamxkeTsl V-06pa3HOTO CEUEHUS U3 MacJTOCTONKO
PEe3WHBI 1/ YIJIOTHEHUST TOPITHEH W MITOKOB; 2 — KOJIbIIa KPYTJIOTO
CEYEHUS U3 MACJIOCTOMKOM PE3NHBI IS YIJIOTHEHUS MTOPITHEH, IITTOKOB
1 HETIOABIKHBIX COETMHEHMI.

ITpUMEHSIOT TaKsKe OPUTHHAJIBHBIE MHOTOMECTHBIE TPUCIIOCOOICHHMST
¢ Tpy6uaTeiMu auadparmamu. KoHIbl Tpy6OK 3aKPBITHI TTPOOKAMH,
1 B OJIHY U3 NPOOOK BBUHYEH HITYIIEP AJS MOAAYM CKATOTO BO3LYXA.
ITpu Byckanuu cxxkatoro Bo3ayxa auadparma 3 (puc. 3.54, a) pacuiu-
psieTcs, CRUMaeT IPYKUHBI 2 U TiepeMelaeT ITYHXePsl 7, 3akimmast 1e-
tasu. [Ipu BbITTyCKaHUU BO3/IyXa ILIYHKEPbl BO3BPAIIAIOTCS B UCXOHOE
MOJIO’KEeHNE TIOf IeHICTBUEM TIPY>KUH.
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Puc. 3.54. lNHeBMOABMraTeny ofHOCTOPOHHEro AeNCTBUA:

a—8 — CXeMbl I'IHeBMOp,BVIFaTeJ'IeI?I OAHOCTOPOHHETO ,U,el?lCTBI/IH,' 2—e — Crnocoobbl
KpenneHuna NHeBMOLMNUHAPA Ha Kopnyce (2 — CTauMoHapHOe Ha nankax (HoXKax);
0 — CTauMoHapHoe Ha dnaHue; e — LapHMPHOE C MOMOLLBIO YLIKA Ha KPblLLKe
umnuHapa)
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[To MCTOYHKMKY BHEPrUU 0OPATHOTO XO/A PA3IMYAIOT IPUBOJIBI OTHO-
CTOPOHHETO JIEHCTBUS, B KOTOPHIX PabOUril X0/ MPOM3BOIAUTCS CHKATHIM
BO3/[yXOM, a XOJIOCTOW — YCUJIMEM TIPYKUHBI, U JBYCTOPOHHETO JIeii-
crBust. IIprBOABI OHOCTOPOHHETO AEHCTBUA IPUMEHSIOT B CJEAYIONIIX
caydagx: mu6o He Tpebyercss GOMBITON X0/ MITOKA, IO Ha 06paTHOM
xojie He TpeGyeTCst OOJIBINON CHUIIBI IJISI OTBO/IA 3aKUMHBIX 9JIEMEHTOB
B ucxoaHoe nojoxenue. Ha puc. 3.54, 6, ¢ npencTaBieHbl CXeMbl IIHEB-
MaTHYeCKUX MUJIMHAPA U KaMepbl. B HUX CKaTbIil BO3YX JEHCTBYeT
Ha MOpIIeHb WK Ha AuadparMy, KOTOPbIe MepeaaloT JaBJeHHe IITOKY,
a yepes MITOK — 3aKMMHOMY MeXaHu3My. B MCXoaHOe 110/10KeHne mop-
meHb ¥ auadparMa BO3BPAINAIOTCS MO/ AeHCTBUEM NPY/KHUHBL [[na-
(parmMbl BHITIONHAIOT U3 CTAJIH, TPOPE3NHEHHOM TKAHW, JTUCTOBOH pe-
3UHBI.

CuJty Ha IITOKE OHOCTOPOHHETO TIUJIMH/PA PACCYUTHIBAIOT T10 (Hhop-
MyJie:

W=p —-nm-gq, (3.114)

rie p — JaBJeHHe BO3AyXa B ceTH, 6ap; D — auaMeTp MOPIIHS, CM;
n = 0,97+98 — KII/l unnunapa; ¢ — cujia COPOTUBJIEHUS TIPeNENbHO
CoKaTOU IPYKUHBI 00PAaTHOIO X074, KIC.

Ha puc. 3.55, a npejacraBjieHa pacyeTHast CXeMa ITHEBMOKaMeEpPHI.
IIpu pacuere cujbl Ha WITOKe HHEBMOKaMepbl W HeOOXOIUMO y4ii-
THIBAaTh, YTO B CBSI3M C JKECTKUM KpeIlJieHueM anadparMbl B KOpIryce
He BCS CUJIa CXKATOTrO BO3/yXa IepeaeTcss Ha MITOK. YacTh 3ToW CUJIb,
npuxo/sieiics: Ha KosbieByio miomanky 0,5 (D — D)), nepenaercs
kopiycy (puc. 3.54, 8). [Toatomy mnosiesnyto cuiy Tsiru W Ha [MITOKe Ofi-
HOCTOPOHHE ITHEBMOKaMEPbI MOXKHO ITPEICTABUThH COCTOSIIIEN U3 CHUJIBI
W,, mpuxosiieiics Ha maitby paauycom R, = 0,5D,, u cusbr W, mpuxo-
JSIENCsT Ha KOJBIIEBYIO TUIOMIA/IKY, 32 BBIUETOM CHUJIBI ¢, HEOOXOAUMOM
JUIST CoKaTUS TIPYSKUHBL

W=W+W,-q. (3.115)

Torzga cuiy Ha MITOKE OJHOCTOPOHHETO MUJIUHAPA MOKHO PacCuu-
TaTh 1Mo opmyse

W, =025 p-n-D?=p-n-R. (3.116)

Cuy W MOKHO OTIpe/ie/TuTh, peHebperast yIpyrocThbio MaTepraia
nuadparmpl, 0 3aBUCUMOCTU:
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W="L (R+R-R+R)-q. (3.117)
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Puc. 3.55. Cxema ana pacyeTa cuibl Ha LITOKe NMHeBMOKaMepbl 1 rpaduk
3aBNCUMOCTI CUNbl TAMK OT Xofa wToka (R = 0,5D)

Benmuwmna cumet W 3aBUCHT OT MOTOXKeHUs AradparMbl B Kamepe,
KOTOpOE HEMPEPHIBHO U3MEHSIETCS 32 BpeMst pabouero xoa mroka. 13-
MeHeHue cvibl W 00bACHSETCST 3aBUCUMOCTBIO BEJIMUUHBI ¢ U YIIPYTOTO
COTIPOTUBJIEHUsT MaTepraia MeMOpaHbl OT Xojia mToka. Ha puc. 3.55, 6
npuBesieH rpaduK U3MeHeHs CUJIbl TSt W B 3aBUCUMOCTH OT JIJTHHBI
pabodero xona L mTOKa A1 HOPMAJU30BAHHON KaMepbl ANAMETPOM
230 MM npu gasienun B cetu p = 4 - 1072 H/m? (4 6ap). Kak Buano
u3 rpaduka, KpUBasgd M3MEHEHUS CUJIBl UMeeT TPHU XapaKTePHBIX
yJacTka — B Hayaje U KOHIle pabovyero Xojia Cujia Pe3Ko YMeHbIITaeTcsl,
B cepeaute — crabuusupyercs. 1109ToMy TpU KOHCTPYUPOBAHUT
NPUCIIOCOONEHHUH ¢ TTHEBMOKaMepaMu paboumii X0/ CleLyeT BhIOUpPaTh
TaKUM, 9TOOBI TPH 3aKPETITIEHIH 3aTOTOBKH AnadparMa 3aHnMasta mpu-
MEpPHO cpefiHee TTOJI0XKeHTIE.

Jlist THEBMOKaMep#hI ¢ YaiiedyHol ruadparMoil CUTy Ha ITOKE pac-
CUMTBIBAIOT TI0 (popMyTe

Q=C-p D raeC = f(L,gj; (3.118)

rae D — pquamerp auadparMsl 0 JIMHUK 3afe1Ku; L — auuHa pabodyero
Xoa, d — IuaMeTp OIMOPHOM IIaiObl ITOKA.
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IIpuBOABI ABYCTOPOHHETO ACHCTBUS MPUMEHSIOTCS B TEX CJAYYasX,
Korzia TpebyeTcst GOJBINOi X0/ MTOKA; HeOOXOAUMO TIPUIIOKUTH 3Ha-
YUTEAbHYIO CUJIY AJS BO3BPATa B MCXOAHOE MOJOKEHUE 3a’KIMMHDBIX
3JIEMEHTOB; 00a X0/a JOJKHBI ObITh pabounmu. B Takux muamHapax
(nmm Kamepax) BO3AyX IOOYEPEAHO IIOCTYIIAET B IIPABYIO UM JIEBYIO
nostoctr. Cuily Ha MITOKE IPU IIPSIMOM U OOPATHOM XOJI€ PACCUNUTHIBAIOT
no caeayomuM dopMyaaM (B 3aBUCUMOCTH OT TLIOMIAN TIOPIIHS, BOC-
TPUHUMAIOTIEN /IaBJIEHNE):
IS LAIUHAPA

2

\ﬁ7\= p~-§429—-1p\u/ =p- (D" =d) (3.119)

* Ui ITHEBMOKaMepbl

, (3.120)
W:TE p R2+R'R1_R12_Iy

rae d — IuaMeTp IITOKA.

Y106l creaTh cuy 3akuMa 6oJibliieil 6e3 yBeJuueHust JuamMmerpa
UJINHAPA, TPUMEHSIOT CABOEHHBIE I CTPOEHHbIE THEBMOKAMEDHI U 11~
sunapel. CUIy Ha MITOKE OMPEAessioT o (GopMyaM, aHAJIOTUIHBIM
YKa3aHHBIM BBIIIIE.

ITo mMeTomaM KOMIIOHOBKH C TIPUCTOCOOJIEHMEM MPUBOIBI MOTYT
OBITH TIPUKPETIIIIEMBIMU, BCTPOEHHBIMHU, arperatupyeMbiMu. TIpuxpe-
TJIsieMble TPUBOIBI — HOPMAJIN30BaHHBIE arperaThl, KOTOPbIE TIPUKpe-
IJISTIOT K Koprycy npucrocobienns. IIpu usHoce Takoii IPUBO MOKET
OBITH JIETKO 3aMeHeH HOBBIM. EcJii mpucocobierrie CHUMAIOT ¢ TIPOU3-
BOJICTBA, TIPUBOJ, MOYKHO MCIOJIb30BATh JJISI APYTOTO MPUCIIOCOOIEHNSL.
Takwue IPUBOIbI TPUMEHSTIOT B CEPUITHOM U B MACCOBOM ITPOU3BOJICTBAX.

ITpukpensieMbie TPUBOABI OBIBAIOT TPEX TUIOB, OTJIUYAIOTIHXCSI
croco60M 3aKperyieHnst Ha KOPIyce, — HEMOABUKHbIE, KaualolHecst
u Bpamamomuecsd. HemoaBuskHble MPUBOAB KPEMAT K MPHUCIOCO-
GJEHHIO ¢ TTOMOIIBIO HOKeK miu duanies (cM. puc. 3.54, 2, d). Kaua-
IOTIUECs] TPUBO/BI TIPUMEHSIIOT JIJIs TPEOTBPAIeHUsT M3Tnha MToKa
IPU COEAMHEHWH €ro ¢ KadamlluMmcs peryaroM. Kpensjenue mpowus-
BOJIT C TIOMOIIIBIO CITEITMATTBHO OTJIMTOTO YITKA HA KPBIITKE ITUJINHIPA
(cMm. puc. 3.54, e). Bpamaromiuecss MUIWHAPHI TPUMEHSIOTCS IJIsT 3a-
KpeIieHus JieTajieil Ha TOKaPHbIX U KPYTJIONLIN(pOBAIbHBIX CTAHKAX,
a Takke B TIOBOPOTHBIX TMPHUCTOCOOTEHUAR. VIX YKPEIISIOT Ha TITTHH-
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JeJie CTaHKa ¢ IMOMOIIBIO Iepex0MHOM IIaHmaiobl. [THeBMOLIMINHID
BpaIllaeTcsi BMecTe O NIMKUHAETEeM CTaHKa, a MydTa, obecrieunBaioniast
MO/Ia4y BO3/yXa BO BPANIAIONIYIOCS CUCTEMY, He BPAIaeTCsl.

Ha puc. 3.56 npuBenena KOHCTPYKIIHS Bpallaiomieicss MyqTbl, T1e
BTYJIKY 2 YCTaHABJIMBAIOT HA BATUK 7, 3aKPETJIEHHBIN BO BPANAIOIIEMCSI
nuauHApe. B Bamuke 1 mMeroTcs /1Ba KaHaja, KOTOPbIE HAIIPABJISIOT
CKATBII BO3/LyX OT IITYIEPOB 4 B OJIHY WJIX IPYTYIO MTOJOCTD ITUJIUHIPA.
MaH:KeThl 3 U30JUPYIOT KaHAJBI APYT OT ApPyTa.

{
|
/

Puc. 3.56. My¢Ta ans nogaum ckaToro Bo3gyxa BO BpallaloLmica
NHEBMOLUUNNHAP

KoHcTpykinn nmpukpensisgeMblX ITHEBMOJBUTATeel HOPMAINU30-
BaHbI ¥ CTAHIAPTU30BaHbI B TIpe/esiax pabounx auaMeTpoB 25—400 M.
[Tpu pa3zpaboTKe OPUTHHATIBHBIX MO KPEIJIEHUIO K TPUCIOCOOIEHUIO
IMHEeBMOIUJIUH/POB PEKOMEH/YeTCsl HCIO0Jb30BaTh CTaHJapTHbIE
TMJIb3BI, TIOPITHH, MITOKA U T.II.

BcTpoenHble MHEBMOJBUTATENN OTJANYAIOTCS TeM, YTO ITI0JIOCTD
o[l TOPIIIEHb WiIN nuadparMy pacTaunBaiOT HETIOCPEICTBEHHO B KOP-
nyce npucrnocobaenusi. VIcmonb3yioT CTaHIAPTHBIE TOPITHY, TTOKH,
yIIOTHeHUs. BeTpoeHHble ABUTATENN SIBJISIIOTCS CHEeIMalbHBIMU U T10-
BTOPHOTO MCIIOJb30BAaHUS HE JOMYCKAIOT; UX MPUMEHSIOT B KPYITHOCE-
PUITHOM ¥ MacCOBOM TIPOU3BOACTBaX. Jl0CTOMHCTBOM TIPUCTIOCOOIEHUI
CO BCTPOEHHBIMU TIPUBOJAMHU SIBJISIETCST X OOJIBIIAS KOMIAKTHOCTb.

ArperatupyembIil THEBMOJIBUTATEIb TIPEICTABISIET COOOI caMOCTO-
SATETbHBIN MEXaHW3M, 3aKPEIITEMbBIN HA CTAHKE OTHEJbHO OT TIPUCIIO-
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cobmennst. 9acTo B €r0 KOHCTPYKIIMIO BBOMST PHIYASKHBIN YCUTUTETD.
TakuM THEBMOJIBUTATENEM MOKHO ITPUBOUTD B JIEHICTBUE HECKOJIBKO
MOCJIEIOBATENLHO YCTAHABANBAEMBIX Ha CTAHOK TPUCITOCOOTEHMIT
NI KPETJIEHUST Pa3JIMYHBIX 3aTOTOBOK. Takue PUBO/IbI UCTIOJB3YIOT
B cepuiinoM mnpousBozictBe. Ha puc. 3.57 1mokazan yHUBEPCaJbHbBIN
MHEeBMAaTUYeCKUi MUIUHAP. [Ipn onmyckanuu mopinxs 2 BHU3 1O /e -
CTBUMEM CXKATOTO BO3/IyXa, BIIyCKaeMoro uepe3 mryiep 7, ppiuaru, 3, 4
MTOBOPAYNBAIOTCST BOKPYT OCH U TMOJHUMAIOT IITTOK 5 BBEPX.

5 4 3 2 1

~
3|
]

Q

Puc. 3.57. Arperatupyembii yHuBepcanbHbli MHEBMOLVAVHAP
C pPblYaXHbIM ycunuTenem

3.4.2. I'mppasnnyecKkne npnueBoabl

B rugponpuBogax ucxomaHoi aHepruel ABJISETCA TMOTEHIUAIbHAS
sHeprus (sHeprus AaBjieHus) pabounx KUAKocTeill (0OBIYHO Macja).
[To cpaBHEHMIO ¢ THEBMOTIPUBOJIOM THIPOIIPUBOJL UMEET CJEAYIOIINe
IpeuMyIIecTBa.

1. Pe3ko yMeHbIaeT TabapuUTHBIE Pa3MepPBl CUIOBBIX arperatos,
a CJIeloBaTeNIbHO, M BCETO MPHUCIOCOOJIEHUST B CBSI3U C TEM, YTO JIaB-
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senne macya B 10—30 pas Borime, uem Bosayxa. [Ipu aTom cokpaiaercs
Pacxojl MeTaJIa, YBEMMYMBAETCS JKECTKOCTD TIPUCIIOCOOJIEHNS, YTO TI0-
3BOJISIET BeCTH 00pabOTKY Ha MAKCHMATBHBIX PEKUMaX PE3aHMsl.

2. Bosbime cuiibl cO MTOKA TUIPOIUINHPOB MOKHO Tepe/iaBaTh
HETOCPEJICTBEHHO Ha 3aTOTOBKY 6e3 MPUMEHEHUs 3aKUMHBIX MeXa-
HU3MOB — ycunuteseit. [Ipu atom KIIJI 3a:xuma pacter, yrporiaercs
KOHCTPYKIIUST TIPUCIOCOOJIEHUSI.

3. Bo3MOXKHO OCYIIECTBIEHNE MHOTOKPATHOTO 3ayKiMa 6e3 MeXaHu-
YECKUX YCI/IJII/ITe]IefI IIyTEM KOMIIOHOBKU HYYKHOT'O YUCJia ITUJINH/POB,
VIIPABJISIEMBIX OMHUM 30JI0THUKOM. Kak mpaBuiio, B 9TOM cJIydyae KOH-
CTPYKIIUS TPUCTIOCOOIEHUS TIOTyYaeTcsi GoJiee KOMIAKTHOM U JIENIEBOIL.

4. KoMOakTHOCTH THAPOIUINHAPOB TIO3BOJISIET CO3/[aBaTh YI00HbIE
arperatupyembie TIPUBOJBI JJIsI TPUCTIOCOOIEHNI CEPUHHOTO TIPOU3-
BO/JICTBA.

5. Tuaponpusosl paboTaioT HoJiee IIABHO U OECIIYMHO.

6. PaGouast KUAKOCTb OJHOBPEMEHHO BBIMOJHSIET U (HYHKIUU
CMa3KH, MPeOXPaHsIsI ABIKYIINECS YACTH OT U3HOCA U KOPPO3UH.

7. KoMImakTHOCTh THUAPONMJIMHAPOB ITO3BOJSET pasMellaTh
UX Ha MOJBUIKHBIX YacTsAX (IJIaBAIOIINeE ITUTTHPHI ).

BMmecre ¢ TeM cyTecTBEHHBIMU HEJIOCTATKaMU TUIPOMPUBOIA SIB-
JISTIOTCSI €T0 BBICOKAast TIEPBOHAYAIbHAS CTOMMOCTD (32 CYET CJIOKHOCTH
HaTHETATEThbHBIX allllapaToB, YIIPABJSIONIEH U KOHTPOJIBHO-PETYIUPY-
IOMIEN anmapaTypbl), a TaKKe MOBbBINIEHHBIE TPeOOBAHUS K KCILIya-
TalUY B IEJAX MPenyIpexIeHus yTedkn Macia. B cBsasu ¢ atum Ham-
6osee apheKTUBHO MPUMEHEHNEe TUAPOTIPUBO/IA B TIPUCTIOCOOTEHUSX,
MpelHa3HAYEHHBIX IJIs TUAPOPUIMPOBAHHBIX CTAHKOB IIPY TIOIKJIIO-
YeHWN eTo K TUJPOCUCTeMe CTaHKa. Eciu cTaHok He ruApodUIINpOBaH,
TO CO3/[AHUE CIEIUATBLHOTO THPOIPUBO/IA IJIst IPUCIOCOOJIEH YIS, BBUILY
€T0 BBICOKOI CTOMMOCTH, 3(D(HEKTUBHO TOJBKO B YCJIOBUSIX MACCOBOTO
U KPYTTHOCEPUITHOTO TTPOU3BO/ICTBA.

CrpemJieHre UCIOIH30BATH JOCTOMHCTBA FUAPOIIPUBOIA B IIPUCIIO-
COBJIEHUSX JIJIST CEPUITHOTO TMPOU3BO/ICTBA TPUBEJIO K aTPETaTUPOBAHUIO
TUZPOIPUBOIOB, KOTOPBIE 0OCTYKUBAIOT HECKOJBKO MPHUCIIOCOBIEHMIA,
YTO 3HAYNTETHHO COKPAIIAeT 9KCILTyaTAITMOHHBIE PACXO/IbI, TIPUXO/IS-
MHECST HAa KAK/I0€ TIPUCIIOCOBTIEHNE.

Ha puc. 3.58 npuBesiena cTpyKTypHasi cxeMa rIpOTIPUBO/IA CTAHOY-
HOTO TIPUCTTOCOOTIEHNUS TS 3a5KUMa 3aTOTOBKY 6 pbraarom 5. Tuapo-
MIPUBOJI COCTOUT M3 MACJISTHOM BaHHBI 1, TUIpOHAcOcaA 2, yIIPaBJIsaolei
ammapaTypsl 3 (TUApopacipeneanuTesnb), CIIOBOTO arperaTa IMOpITHe-
Boro Ttuma 4 (TuApolUINHAD), KOHTPOJIbHO-PETYJUPYIONIeN anmapa-
TypsI 7 (CIola OTHOCATCS TIPEIOXPAHUTENbHBIN U 0OPATHBINA KJIalaHbl,
IpOCced, MAHOMETPHI 1 T.11.) ¥ TPyOo1poBoaoB 8. KoHcTpyKImuu ruapo-
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MUJINHAPOB 1 CII0COOBI UX KOMIIOHOBKH C HpI/ICHOCO6]I€HI/I€M TaKHe xe,
KaK 1 B THEBMOIIUJIMH/IPE, 1 OTOBOPEHBI TEMU K€ CTaHAapTaMU.

T

Puc. 3.58. Cxema rugponpusopga

Ha puc. 3.59 moxasana cxeMa MHOTOMECTHOTO MPHUCTIOCOOTEHNUS
¢ TJIABAIOIUM IUJIMHAPOM. Kopryc ruaporuiansapa 4 IpuKperieH
K poruary 7. Ilpu mozsaye mMacsia 1oJ] JaBjieHUEM B JIEBYIO TOJIOCTD 1TH-
JINHAPA TOPIIEHD 5 TTepeMelaeTcs BIPaBo U Yyepe3 phruar 2 3a’KuMaeT
cpenHio 3aroToBKy 8. OZIHOBpeMeHHO pbiuar 1 BMecTe ¢ IUJIUHAPOM 4
mepeMenIaeTcss BIeBO U BEPXHUM KOHIIOM 3a’KMMAaeT MPaBYIO 3aro-
TOBKY 9, a uepe3 ToJKaTesb 6 ¥ phlyar 3 3aKperiseT JEBYIO 3aTOTOBKY 7.
[Tpu momaue Macia B IpaByio MOJOCTh ITUJINHAPA TTPOUCXOAUT OTKPE-
TIJIeHNe 3aTOTOBKL.

B nHeBMOTrUIpaBIMUYECKOM MIPUBO/IE UCXOMIHON SHEPTUEN STBJISETCS
MOTEHINATbHASA SHEPTUSI CKATOTO BO3AyXa, KOTOpas Tpeobpasyercs
CHAyajia B 9HEPTUIO CXKATOU JKUIAKOCTH, A 3aTEM YiKe B CUJIY Ha IITOKE.
Cospanue THEBMOTH/TPOTIPUBO/IA TIPEICTABISAET COOOH MOMBITKY HC-
M0JTh30BAaTh OJJHOBPEMEHHO JOCTOMHCTBA ITHEBMO- U THIPOIPHUBOA.
[MpunanunuanbHas cxeMa THEBMOTUAPABINYECKOTO MPUBOIA TTOKA-
3aHa Ha puc. 3.60. CxaTplii BO31yX MoAaeTcsd B IMUJIUHAD 1, MTOK KO-
TOPOTO SIBJISETCS MOPIIHEM TuApoIuanHApa 2. Macjio u3 muinuapa
2 mocTymaet mo Tpy6orpoBoay 3 B THAPOIMINHADP 4, MTOK KOTOPOTO
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cozpaer cuy Q. O6GparHbIil X0/ MOPILIHEH UANHAPOB 1 1 4 ocyiie-
CTBJISIETCS 32 CYeT YCUJIil pyskuH 5 u 6. Ecin pabounii Xoj nopiixeit
BEJIVK, TO OOPATHBIA X0 MOKET OCYIIECTBISITHCS CKATHIM BO3IYXOM.
PesepByap 7 coyskuT st IONOJHEHUs yTeuek Macia B cucreme. Kon-
CTPYKTHUBHO BCSI CX€Ma MOJKET OBITh BHITIOJNHEHA JIOO B BUJIE €INHOTO
6J10Ka, MO0 ¢ OTAENbHO BHIHECEHHBIM MHAPOIMIMHAPOM 4. Bo BTopoM
cIy4yae KOMIAKTHBIN IUIUHAD 4 YCTAHABIUBAIOT BMECTE C TIPUCIIOCO-
GaereM, a GJIOK TIUAMHAPOB 7-1 2 yCTaHABIMBAETCS BHE paboveil 30HbI
CTaHKa.

3 7 8 2 9 1

|

|t 3]

(C‘l\ |t 3]

\ /

- ] T

Puc. 3.59. CxeMa MHOro MeCTHOro 3aXuma C NnaBaoLWwmmM rmapoUnINHAPOM

[TueBMonMMHAP 7 pa3BUBaeT Ha MITOKE THEBMOIMIUHAPA 1 cuiy

Q:
s, T df

Q = p : 4 ’ nll[[’ (3121)

rje p — JaBjeHue Bo3Ayxa B IIHeBMoceTH; m,,, — KIIJ] nmuesmonu-

JIMH/IPA; d, — AUaMeTpP MOPIIHS ITHEBMOIMIMHPA.
OnpenensieM naBiaernep’ B THAPONMIMHAPE 2, pacCMaTpUBas B PaB-
HOBECUH IITOK ITHEBMOITUJTHH/IPA:

n-d _p,'n~d22

3.122
y 1 (3.122)
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Puc. 3.60. MpuHuMNManbHaa cxema NMHEBMOrMAPaBIMYECKOro Npueoaa

Otkyna
2

e 3.123
pE L. ( )

p=p

rzie d, — IamMeTp TOPIITHST THAPOIUINHIIPA.
B pesysbrate Ha 1mToke muuHApa 4 pazsuBaetcs cuia Q;

Q =p-—- .' .nm-[ 'nr’ (3124)

rae n, — KIIJ] ruppounannapa.

CymiecTBeHHBIM HEIOCTATKOM MPUBO/A, TPEACTABIECHHOTO
Ha puc. 3.60, gBAsSeTCa CPAaBHUTENHHO OGOJBLUION XOJ ITHEBMOIU-
auHApa 1, HeOOXOAUMBII JIUIST TIOJYIEHUsT OTHOCUTENBHO HeGOBITIX
nmepeMeIeHnit mToKa MuanHApa 4. /[y ycTpaneHns 3TOro HeocTaTKa
paspaboTaH psifi KOHCTPYKIIUH, TO3BOJISAIONIUX OCYIIECTBUTD TIPeiBa-
PUTENBHBIN GBICTPBIN TOABOJ MITOKA, A AABJIEHUE JKUIKOCTU YBEJHU-
YUBaTh TOJbKO B KOHIlE XOJa IIITOKA ruapoiuianHapa. [Ipumep takoii
KOHCTPYKIIMU MoKa3aH Ha puc. 3.61. llopirens 3 B muaunape 2 mon
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IaBjieHWEM BO3/yXa, MOCTYIAIONIeTo Yepe3 MTyIep 7, mepeMeIaeTcs
BIIPABO, CO3/IaBas B MOJOCTU 16 TUAPOIUINH/PA 2, 3aTOJTHEHHON Ma-
cJioM, HeGOJTBINOE IaBIeHNe. ITO AaBJIEHUE CO3AETCS 32 CUET CIKATUS
IPYKUHBI 7 MOABMKHON 11aii60ii 6. Macyio yepe3 okuo 15 u kanan 14
B IITOKe 4 BBITeCHsIeTCS B TosocTh 13 tumpponuauuapa 9. [Ipu atom
nopureHb 8 nepeMeraercs OpICTPO BIIPABO [0 KOHTAaKTa mToKa 77 ¢ 3a-
TOTOBKOU 712. YBesmueHue JaBjaeHus Macjia B TUIPOLUJINHAPE 9 10CTH-
raeTcs B KOHIlE X0Jla TIOPITHS 3, KOTAa OKHO 15 1mToKa 4 MOTHOCTHIO
BOIIeT BO BTYJIKY 5. OOpaTHbIil X0/ IPUBOJIa OCYIIECTBJISIETCS 32 CYET
HOZIAYM C3KATOTO BO3/yxa B UIMHAP 9 yepes mtynep 0. Takoii mpuBos
TIPU PABHBIX [HAMETPAX MTHEBMOIMINHAPA U THAPOIUINHIPA, 0OecTe-
YKMBaeT CUJTY Ha Imroke ruapormantapa B 200—250 pas 60bInyio, yeM
HAa IITOKE TTHEBMOIMITIMH/IPA.

3.4.3. BakyymHble 3aKMMHble YCTPOICTBa

3aXUM 3arOTOBKM B BaKYyMHBIX 3aKUMHBIX YCTPOMCTBAX OCyIIle-
CTBJIAETCS TIOJI JieficTBUEeM aTMocdepHoro napieHus. VIX TpUMeHSIOT
JUIS 35KMMa 3arOTOBOK M3 PAa3JIMUYHBIX MaTEPHUAJIOB C MJIOCKOW (Ga3oBOi
MMOBEPXHOCTHIO HA YUCTOBBIX OTIEPAIIMSIX.

Ha puc. 3.62 mokazansl cxeMbl BAKYYMHBIX 3AKIMHBIX YCTPOICTB.
3aroToBKy 3 ycTraHaBJAMBAIOT Ha mpucnocobienue 1, us monaoctu 4
oTcacbiBaeTcsl Bo3nyx (puc. 3.62, a). i ymeHbllienusi BpeMeHU cpa-
6aTBHIBAaHUS 00BEeM 3TOW TIOJOCTU AOJKEH OBITh MUHUMATbHBIM. AT-
MochepHoe aBjieHne PUKIMAeT 3ar0TOBKY K Kopiycy. [liist obecrie-
YeHUsI TePMETUYHOCTH B CHCTEMe YCTAHOBJIEHO YIIOTHeHUe 2 M3 pe-
3UHOBOTO TIHypa. IIpu ycTaHOBKE TOHKOCTEHHON 3arOTOBKH YHCTOMN
mThoBaHHOM 6a30i MOTMycKaeTcss TpUMeHeHre TIPUCTIOcobIeH it 6e3
yIIoTHeHUH. B aToM ciydae Ha ycTaHOBOYHOH myiockocTu 1 femmaercs
P4l MEJIKUX, TECHO PACIOJIOKEHHBIX OTBEPCTUH, Yepe3 KOTOPbie OTCa-
CBIBAETCS BO3IYX, M MIPOUCXOAUT MHOTOTOUEUHBIN MPUKUM 3aTOTOBKU
2 K ycraHoBo4HO# Ttockoctu 1 (puc. 3.62, 6).

Cua, MpUKUMAIOIAs 3aTOTOBKY, MOXKeT OBITh OIpefiesieHa Mo 3a-
BUCUMOCTHU:

Q=F-(1,033 - p)-K, (3.125)

rae F — nosesnas 1omanb npuknma, cm? (MI0maab, orpaHudeHHast
PE3UHOBHIM YIIJIOTHEHUEM, WJHW CyMMapHas IJIOIIajb OTBEPCTHUUN
B kpoimike); 1,033 — atMocdepHoe naBienue, 6ap; p — 0CTaTOYHOE 1aB-
JIeHIe B BaKyyMHOII kamepe, 6ap; K — koaduiimeHT repMeTuaHOCTH
Bakyymuoii cuctems (K = 0,8 + 0,85).
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Puc. 3.62. CxeMbl BaKyyMHOr0O 3a>kmma

3.4.4. dneKTpomexaHn4eckmne npneBoabl

INEKTPOMEXaHNYECKUH TIPUBOJ] IPECTABISET COOOMH 2IEKTPOMO-
TOPHOE YCTPONCTBO ¢ My(DTON TapUPOBAHUS KPYTSIIETO MOMEHTA. JTH
MIPUBOJIBI UCTIONB3YIOT B TIPUCITOCOOIEHUSX CTAHKOB TOKAPHO-PEBOJIb-
BEPHON TPYIIIHI, arPeTaTHBIX CTAHKOB, B KA4eCTBE MPIBO/I0B BUHTOBBIX
3aKMMOB MPUCIIOCOOIEHNIT — CIYTHUKOB aBTOMaTUYECKUX JIMHUIA.
Cxema Takoro npuBojia NpuBejeHa Ha puc. 3.63. Ot anexTpomoropa 7
4yepe3 pefyKTop 2, KyJauKoByio My(pTy 3 BpallleHue TepeaeTcs Ha BUHT
6, KOTOPBIH TIepeMelaeT Taifky 7 ¢ TATOH 3aKMMHOTO MeXaHu3Ma &.
ITpu mocTMXKEeHNN Ha 3aTOTOBKAX HEOOXOAMMOM CHUJIBI 3a5KMMa TPaBast
MOJIOBUHA MY(DTHI 3 OCTAaHABINBAETCS U OT’KUMAETCST BIIPABO, CKIMAsT
npykuHy 4. KoHIeBOI BBIKITIOUATEb OTKJII0YAET ABUTATETh. BemnanHy
UCXOJHON CUJIBI HA Tsre 8§ MOKHO PEryJIMpOBaTh, U3MEHS MPeABAPU-
TeJBHYIO 3aTSKKY TPYKIHBI Talkoil 5. 3azaBast MOMEHT M, KOTOPBIi
NOJIKHA Tepeaath Mydra 3 171 moaydeHus Heobxoanmoii cuasr W,
MOKHO OTIPEJETUTHh CUJY TIPEIBAPUTETHHON 3aTSKKU TPYKUHBI (CM.
puc. 3.63). OTKpernyieHre 3aTOTOBKU OCYIIECTBIISIETCS TIPU PEBEPCUPO-
BaHUU 3JIeKTpoMoTOopa 7.

3.4.5. DneKTpoMarHuTHble NpUBOAbI

IJIEKTPOMATHUTHBIE 3aKUMHBIE YCTPOHCTBA MPUMEHSIOT 0OBIYHO
B BUJIE TUTUT ¥ TJIAHTIIANG 11T 3aKPETIIIEHUS CTATBHBIX U IyTYHHBIX 3aT0-
TOBOK C TJIOCKO#T 6a30BOM MOBEPXHOCTHIO. DIEKTPOMATHUTHBII IPUBOJ
obazaet psIOM TPEUMYTIECTB, CITOCOOCTBYIOMINX €r0 MPUMEHEHHUIO
B CTAHOYHBIX TPUCTOCOOTIEHUSX, K HUM OTHOCSITCS: PABHOMEPHOE
pacipe/ieieHie CUJIbl IPUTSIKEHUS 110 BCEH OTOPHOM MOBEPXHOCTU
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3aTOTOBKM, UYTO PE3KO CHIIKAET MOTPENTHOCTh 3aKPeTIeHNUsT; BBICOKAS
JKECTKOCTh MPUCTIOCOGIEHUST; CBOOOIHBIN JOCTYI K 0OpabaThiBaeMbIM
MOBEPXHOCTSIM 3aTOTOBKH; YI0OCTBO YIIPABIEHUST TIPUBOIOM.

Ha puc. 3.64 mokasaHa cxeMa IIJIUTHI, COCTOsIIEH 13 Kopiryca 7, B Ko-
TOPOM HAXOJATCS 3JEKTPOMArHUTHI 6, a TaKyKe KPBIMIKU 2, B KOTOPOU
3aKJIOYEeHBI TOMOCHUKH 3. [loMfocHUKN OKpYsKeHbI U30JIATNeH U3 He-
MarHuTHOTO MaTepuasa 4. 3aroOTOBKY 5 YCTaHABJIMBAIOT HA KPBIIIKY
2. 3aroToBKa, SIBJISSCH TPOBOJHUKOM MAarHUTHOTO TTOTOKA, 3aMBIKAET
MArHUTHBIA TIOTOK MEXIY ABYMs TIOJIOCHUKAMU, YTO TIPIKIMAET ee
K 3epKayy TJIUThl (MAarHUTHBIN MOTOK TTOKa3aH Ha puc. 3.64 TOHKUMU
sausiMn ). Cruta TPUTSKEHUS 3aTOTOBKY 3aBUCUT OT MaTephasa, raba-
PUTHBIX PA3MEPOB U IIIEPOXOBATOCTU OTIOPHOI TTOBEPXHOCTU 3aTOTOBKH
M OT XapaKTePUCTUKU MATHUTHOW INTHL. [lpm 3akperyieHnn TOHKO-
CTEHHBIX 3aTOTOBOK BEJIMYNHA CUJTBI IIPUTSKEHUS 3aBUCHUT OT TOJIITUHBI
3arOTOBKHU. DTO CBSI3aHO C TE€M, UTO MPU MaJIOH TOJIIUHE 3arOTOBKU
He BeCh MAarHUTHBIN MOTOK 3aMBIKAETCS Yepe3 Hee, YaCTh ero Pacceu-
BaeTCs B OKpYyKaoliee MpocTpaHcTBo. C yBeJMYeHneM TOJIIUHBI 3ar0-
TOBKH CHJIA TIPUTSKEHNsT YBEIMIMBAETCS, a TP TOJIIMHAX, OOJIBITHX
MIUPUHBI TIOJIOCHUKOB — crabusaupyercs. C yBeJUUEeHNEM BBICOTHI
(MUKPOHEPOBHOCTEN 6a30BOI MOBEPXHOCTH: 3arOTOBKY yBEJIMYNBACTCS
BO3B/IYITHBIN 330D MeXKIY 3aTOTOBKOI U TIOJIOCHUKAMU U CHUJIA TIPUTSI-
JKeHust ymeHbinaeTcst. CHiibl, pa3BUBaeMble 3JIEKTPOMATHUTHBIMU, HEBE-
JINUKH, TIO3TOM UX TIPUMEHSIOT JIJISI OTAEJIOYHBIX ONePaInii.

Puc. 3.64. Cxema 31eKTPOMarHUTHOro Np1BoAaa
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INEKTPOMATHUTHBIE TTPUCITOCOOTIEHNsT CTAHAAPTU30BAHDI, UX BbI-
MYCKAIOT Ha CHelUaIM3NPOBAaHHbIX 3aBOJIaX. JHAUUTEJIbHOE paclIipeHue
BO3MOJKHOCTEH NPUMEHEHUS 3JIeKTPOMArHUTHBIX IJIUT JIAI0T Tepexo/l-
HUKM (HACTaBKM ), KOTOPbIe YCTAHABJINBAIOTCS Ha IHTY. llepexoqaukn
JIAI0T BO3MOXKHOCTD 3aKPETLISATh 3aTOTOBKH, UMEIOIITHE CAOKHYIO (DopMy
6a30BOii TIOBEPXHOCTH, UJIM TIJIOCKUE 3aTOTOBKH MOJ] YTJIOM.

3.4.6. MarHuTHble NpuBoAbI

B MAarouTHBIX 3aKNMHbBIX yCTpOﬁCTBaX yCTaHOBJIeHbI IIOCTOAHHDBIE
MarHuTBL. Y Iep:KUBaeMasi 3ar0TOBKA SIBJISIETCST SIKOPEM, Yepe3 KOTOPBIi
3aMBIKAeTCsI MATHUTHBIN CUJIOBOU MOTOK. /lJIsT OTKpensieHus naeTann
MarHuT JI0JIKeH OBITh CIBUHYT MJIU MOBEPHYT € T€M, YTOOBI MATHUTHBII
MMOTOK 3aMKHYJICSI, MHHY$I 3aroToBKy. Ha puc. 3.65 mokasarma MarHuTHas
MpU3Ma JIJIsT 3aKPeIIeHnsT MTHHAPUIECKUX 3aroToBoK. [Ipu ropuson-
TAJBHOM TIOJIO;KEHUN MarauTa 1 MarHUTHBIN CUJIOBOU ITOTOK ITPOXOJIUAT
yepes 00e 1eKn 2 U 3 MPU3MBbI, pasjieleHHble HEMarHUTHOM MJIaCTUHON
4, v IPKUMAET 3aTOTOBKY 5 K ipuaMe. [1pu BepTUKAIbHOM TTOJI0KEHUH
MarHuTa MarHUTHBIM TIOTOK 3aMbIKaeTCsl B KOPITyCe, U 3aTOTOBKA OCBO-
60k maeTcsa. MarHuTHbIe TIPUBOJIBI UMEIOT MPEUMYIIECTBA Mepe]] dJIeK-
TPOMATHUTHBIM, TaK KaK y HIX OTCYTCTBYeT MTUTAaHKWE TOKOM, a CJie/IoBa-
TeJIbHO, OHU OoJiee Ge30MacHbI B paboTe, M CTOUMOCTD MX 9KCILIYaTaIlui
HUsKe. MarHuTHbBIE 32 KUMHBIE YCTPOMCTBA, TaK JKe KaK U 3JeKTpoMar-
HUTBI, IPEACTABJISIIOT COO0H B OCHOBHOM ILIATHI U ILJIAHIIANOHL.
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Puc. 3.65. Cxema MarHMTHOro npmeopga

3.4.7. LleHTpo6eXXHO-NHEePLMOHHbIE NMPUBOADI U NPUBOADI
OT ABWDKYLLMXCA YacTell CTaHKa U CUA pe3aHusA

ITU TPUBOJBI TIPUMEHSIOT JIJIsT GBICTPOXOAHBIX CTAHKOB TOKAPHO
rpymmsl. [py3bl 06BIYHO Pa3MeIanT Ha MITMWHIeae cTanka. [Ipenmy-
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I[ECTBA 9TUX YCTPOUCTB B TOM, YTO OHH He TPEOYIOT JOMOTHUTEIbHOTO
UCTOYHMKA 9HEPTUH, IPOCTHI B UBTOTOBJIEHUH M 9KCILTyaTaIlMU, BKJIIO-
YaloTCs aBTOMATHYECKU.

Ha puc. 3.66 mokasana cxema HeHTPOOEKHO-MHEPIIMOHHOTO TIPH-
Boza. ['py3sl 2 HazieTsl Ha OOJIBIINE TIJIEYH PBIYATOB 9, MEHBIITNE TI€YN
CBSI3aHBI C TATOU 6, IPOIYIIEeHHON Yepes 1oJocThb miuuens 7. Cam
NPUBOJ 3aKpeIlVieH Ha 33/lHeM KoHIle nmimungess 7. [Ipu Bpamenuun
HITTUHAES 7 TPY3bl PACXO/STCS, TIOBOPAUNBAsl PhIYari BOKPYT oceil 4,
IpU 3TOM TATa 6 IepeMelaeTcs U MPUBOJAUT B JAeCTBHE 3aKUMHOM
MEXaHWM3M, YCTAHOBJIEHHbIN Ha TlepelHEM KOHIlE NITTUHIEs] CTaHKa.
BosBpaleHue Tpy30B U pacKpelseHHe 3arOTOBKU IIPOU3BOTUTCS
npyskuHamu 3. PerysnpoBanue cuJbl 3a’KUMa IIPOU3BOJUTCA Tiepe-
MellleHreM TPY30B 10 pbraaraM. CUJIy TATH PacCYUTHIBAIOT 1O (op-
MyJie

2
W = m_q Z_zny (3.126)

4 l;

e G — Bec rpysa, H; @ — yriioBast CKOpocTb BpallleHUs IIUHAES, ¢
g — YCKOpeHHUe CUITBI TsKeCTH (yCKOpeHHe CBOOOIHOTO TTaIeHusT), M/c’
q — cuJia conpoTuBJeHus npyxutbl, H; n — wucno rpysos; [, u [, —
nJIe4Yr pbluara; R — pajguyc pacroyioKeHust TPy30B OTHOCUTEIBHO OCU
BpaIlleHNs] IPUBO/IA B BBIKIIOUEHHOM COCTOSTHUH, M.
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Puc. 3.66. Cxema LLeHTPOOEXHO-UHEPLIMOHHOFO NPMBOAA
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3.4.8. MpuBoab! OT ABMKYLUNXCA YACTeIl CTAHKaA 1 CUA pe3aHuA

Ha cBepaunbHbix U (pe3epHbIX CTaHKAX JJd MPUBOJA 3aKUMa
YaCcTO MCTOMB3YIOT ABW/KEHUE MOAYU. 3aKUMHON MEXaHU3M B 3TOM
caydae 00s13aTeJIbHO CONEPIKUT YIIPYTOe 3BeHO (MPYKUHY, MeMOpaHy
U T.I.), HEOOXOAUMOE JIJIsi KOMIIEHCAIuU KoJebaHuil pazMepoB 3aro-
TOBOK. ITpuMep 3aKperieHnst 3aTOTOBKU Ha CBEPIUIBHOM CTAHKE C HC-
MOJTh30BAHUEM TIO/IAUN TITIHHIES (CBEPIMIbHAS TOJIOBKA) TIPUBE/IEH
Ha puc. 3.67.

—1 =

Puc. 3.67. CBepnunbHas rosoBka

Ha puc. 3.68 npuBeseH mpuMep NCHIOTb30BaHUS MOAAYN Bpala-
I0IeTocss cToJia (ppe3epHoro cTaHkKa /sl IPUBO/A 3a’KUMHBIX Me-
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XaHU3MOB HECKOJIbKHUX Ipucrnocobaenuii. Ha Bpamatomieiics miaH-
maitbe 9, 3akperieHHo# Ha ocu 10, UMEIOTCS OTBEPCTHSI, B KOTOPbHIE
BCTaBJISIOTCS 3aroToBKu 2. BmecTe ¢ muanmaiiboil BpamamoTcs 3a-
KUMHBIE MEXaHW3MBbI, COCTOSAIINE U3 MJIYHKepoB 77, MapHUPHBIX
pbraaroB 7, 8, MTOKOB 6 U MOABWXKHBIX npusM 3. Ha HemoaBu:kHOM
ocHoBaHuu 7 crosia B 30He 00paboTKM 3akperien komup 72 ¢ 3a-
X0xHBIM ckocoM. Korsia ouepenHas getanb MOAXOAUT K 30HE 00pa-
60TKH, TIyHAKep 771 MOAHUMAETCS TI0 KOTUPY U Yepes3 MapHUPHO-PHI-
YAKHBIF MeXaHU3M 1 MeMOpaHy 4 mpu3Moii 3 3aK1MaeT 3arOTOBKY.
ITo oxkonuanuu obpaborTku mayHep 77 cockakuBaeT ¢ Komupa,
Mpy’KIMHA 5 BO3BpAIlaeT CUCTEMY B MCXOAHOE TTOJOKEHUE, a TOTOBAs
JleTajib yepe3 OTBEPCTHE «d» B OCHOBAHWU CTOJIA TIPOBAJIMBAETCS
B OyHKep.
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Puc. 3.68. Cxema 3aXK1Ma 3aroToBOK Ha CTomNe KapycenbHO-$ppe3epHOro cTaHka
C NPUBOAOM OT BPaLLEHNA CTona
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[Ipumepom NpUBO/A OT CUJI PE3AHUSI MOKET CJYKUTh MOBOJKOBBII
CaMO3KUMHOI TTAaTPOH 1 ¢ 9KCIIEHTPUKOBBIMU KyJauyKaMmu 2, IpuMe-
HSIEMBIII Ha TOKapPHBIX MHOTOPE3IOBHIX cTaHKax (puc. 3.69). 3arotToBry
6 ycTaHaBiMBaiOT B 1leHTpax. IIpu ycraHoBKe Kyjayky 1py>KuHAMU 4
NPUKUMAIOTCS K 3arotoske. [1pu pesanuu cuma P, cTpeMUTCS TIPOBEP-
HYTb 3aTOTOBKY, & BMECTe ¢ Hell KysIadku (BOKPYT ocH 3), B pe3yJibTare
Yero 3aroToOBKA 3aKJIMHUBAETCS MeXIy Kynaukamu. [ljist obecriedenst
PABHOMEPHOTO 3a3KMMa KyJIauKi MOHTHPYIOTCSI HA TJIABAIOIIEM TOJI3yHE
5. Jln1st oTKpeIieHHs 3ar0TOBKY €€ CJIe/IyeT IIOBEPHYTh IIPOTUB YaCOBO
CTPEJIKU [IPU OCTAHOBJIEHHOM IIIUH/EE. YTOJ MObeMa CIUPAIN Ky-
maukoB 12—-20°. ITu MaTpPOHBI 3aKUMAIOT 3aTOTOBKY TeM CHUJIbHEe, YeM
6ouibiiie cuiia P,. IIpu MpoeKTHPOBaHUK TAKUX MTATPOHOB HEOOXOIAUMO
MPaBUJILHO BBHIOPATH IKCIEHTPUCUTET KYJAUYKOB, UCXOSI M3 YCIOBHIT
Ha/Ie’KHOTO 3aKPeIJIEHNsT 3aTOTOBOK ¢ U3MEHEHNEM UaMeTpa B TIpe-
JieJiax JIOMycKa.

Puc. 3.69. cxema TOKapHOro noBoAKOBOIro naTpoHa C NpuBOoAOM OT CUN pe3aHnA

Bonpocel 0118 camokoHmMpons

1. IlpuBennTe KIACCH(MUKAINIO CHIOBBIX TPUBOIOB 1O BUAY TPeobpasyeMoit
SHEPTHH.

2. Ilpusexmute kaaccu@UKAIMIO CHJIOBBIX IPUBOJIOB 110 CTENIEHN aBTOMATHU-
3aIui.

3. Urto sABisieTcs UCXOMHON Heprueil B MHeBMAaTHYeCKUX (TUAPaBIMYECKUX,
BAaKYYMHBIX, 2JIEKTPOMEXaHNYECKNX, DJIEKTPOMATHUTHBIX, MATHUTHBIX,
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11.

12.

13.

14.

15.

16.

IeHTPOOEKHO-MHEPIIMOHHBIX, OT ABUXKYIIUXCS YaCTel CTaHKA U CHJI pe-
3aHUST) CUJIOBBIX TTPUBOJIAX ?

W3 Kakmx yacTeif COCTOUT THEBMOTIPUBOL?

Kakwme mMeloTcss BUIBI THEBMOIPUBO/IOB U KAKOBO MX OCHOBHOE HasHa-
yenne? /laliTe uX KPaTKyio XapaKTePUCTHKY.

ITo xakoil 3aBUCUMOCTH MOKHO PACCUUTATH CUJIY Ha HMITOKE OJHOCTOPOH-
HETo UJIMH/pa?

Kak pasimyaiot mpuBO/IbI O METOJAM KOMIOHOBKH C MPUCIIOCOOTIEHIEM?
Onumnre KOHCTPYKIMIO Bpalamolieiicss MydTbl THEBMOIIPUBO/IA.
KakoBbl 0COGEHHOCTH ¥ Ha3HAYEHWE arPEraTUpPyeMOro THEBMO/IBUTATEIIST?
HasoBute mpenmyIecTBa rupaBJIndecKux IBUTATENEH TTepe]] THEBMATH-
YEeCKUMHU U MX HE[OCTATKU.

OnumuTe NIaBaONUNi THAPOLUUINH/D, eT0 KOHCTPYKIIUIO, Ha3HAueHue,
pelraemMble 33/1a4H.

OnummuTe THEBMOTHIPABINYECKHI TBUTATENb, €T0 KOHCTPYKIINIO, Ha3Ha-
yeHue, pellaeMble 3a/[auu.

3a cueT 4Yero IMPOU3BOMUTCS 32KMM 3arOTOBKH B BAKYYMHBIX YCTPOMCTBax?
KakoBbl UX KOHCTpPYKIIUS, Ha3HAYEHUE?

3a cyer 4ero MPOU3BOAMTCS 32KMM 3aTOTOBKU TIPU UCTIOTh30BAHUN JIEKT-
pPOMeXaHWYeCKUX MPUBOA0OB? KakoBBI MX KOHCTPYKIUS, Ha3HAUYEHME,
HPUHIAT PabOTHI?

3a cYeT uero MpOM3BOANTCS 3aKUM 3aTOTOBKYU IIPU UCIOJIB30BAHUN JJIEK-
TPOMATHUTHBIX U MATHUTHBIX TPUBOAOB? KaKoBBI MX KOHCTPYKIHUS, 06-
JIACTh MTPUMEHEHVIST, TPUHIUT PaGoThI?

OHI/IH_II/ITe L[eHTpO6e}KHO-I/IHepL[I/IOHHbIe IIPUBOABI U IIPUBOABI OT ABUKY-
MIUXCST YACTeH CTaHKA U CHJI, UX KOHCTPYKITHIO, Ha3HAaYeHue, 00JIacTh TIPU-
MeHEHUs.

3.5. JJIEMEHTbI MPUCNOCOBJIEHUI ANA ONPEAENEHUA
NONOXKEHUA N HANPABJIEHUA UHCTPYMEHTOB

B OanHom nyHKme packpuimo noHsmue 1emMeHma npucnocooseruss 013 Ha-
npaeaeHus u npueedeHo onpedenerue NoA0NCeHUs UHCMPYMeRma, npeocmasiena
Ux Kaaccugukayus, packpoimosl KOHCMPYKMuUGHvle pa3HO8UOHOCMU, CNOCOObI
KpenaeHus.

3.5.1. Knaccndukauymsa snemeHToB npucnoco6nexuin
ANA onpefeneHNs NOMIoKeHNA U HanpaBneHusa
VHCTPYMEHTOB

IToMmmMmo YCTAaHOBOYHBIX, 3a’KUMHBIX 9JIEMEHTOB, a TaKyKe€ IIPUBO/I0B,

GOJIBUIMHCTBO CTAHOYHBIX IIPUCIOCOOIEHUN, KPOMe [IpeJHa3HAYEHHBIX
nuig ctaakoB ¢ YITY, ocHatensl ajeMeHTaMu 71 ONpeie/IeHnsT TI0JI0-
JKeHWS M HAIPaBJIeHUsT THCTPYMeHTOB. [IpuMeHeHreM aTuX 271eMEHTOB
B HpI/ICHOCO6JIGHI/IHX JOCTUTAIOT ITOBBIINIEHUA TOYHOCTU paSMepOB
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B maptuu oOpabOTaHHBIX JeTajell ¥ MPOU3BOAUTEIHHOCTH TPY/a

Ha omepaiuy. X MOXHO pa3iesiuTh Ha TPU TPYIIIIHL:

* I OBICTPOH YCTAHOBKU WHCTPYMEHTOB Ha pasMep — MIabJIOHH,
YCTaHOBBHI;

* IS ollpe/ieieHUs TIOJOKEHUsT M HAalpaBJeHUsS OCEeBOTO WHCTPY-
MEHTa — KOHJYKTOpHbIE BTYJIKU;

* ]IS OIIpefieieHHs] TPAeKTOPUU OTHOCUTEJNLHOTO JIBUKEHUST MHCTPY-
MEHTa U 3aTOTOBKU — KOIIMPBHI.

3.5.2. lLla6noHbI 1 YyCTaHOBbI

[Ipy Hamazke ¥ NOAHANAAKE YCTAHOBKA MHCTPYMEHTOB Ha paboumii
HAJIA[OYHBIN pa3Mep C MOMOIIBIO MPOOHBIX CTPYKEK U MPOMEPOB 3a-
HUMaeT MHOTO BpeMeHU. [[719 yckopeHUs HAJTaJKW CTAaHKOB M TIOBBI-
IEHUST ee TOYHOCTH B KOHCTPYKIIUIO TIPUCIOCOOIEHUST BBOJST CIIEIN-
AJTbHBIE HJIEMEHTBI, OIpe/leITIoNINe MOJI0KeHe MHCTPYMEHTOB, COOT-
BETCTBYIOIEe paboueMy HATAZOYHOMY pa3Mepy. TakuMu ajieMeHTaM i
SIBJIAIOTCS MAGJOHBl U yCTaHOBLL. [IprMeHeHMe MAGJOHOB TUITHYHO
JUISL TOKapHBIX PabOT, a YCTAHOBOB — ISl (DPE3EPHBIX.

[ToBblilleHMe TTPOU3BOAUTENBHOCTH TPYNa JAOCTUTAETCS B 3TOM
c/Tydae 3a CYET COKPAIIEHIS BPEMEHN HA TEXHUIECKOE 00CTyKUBAHIE
t1ex0 B HOPME TITYYHOTO BPEMEHNU Ha OTIePaIuio.

Ha puc. 3.70, a npencTaBjieH mpuMep YCTAHOBKHU JBYX MOJPE3HBIX
pesioB 1o mabnony 1. Takoii mabaoH MOXKET OBITh ChEMHBIM WU OT-
KW/IHBIM, NIAPHUPHO 3aKperuieHHbIM. TIpu HacTpoiike 1abIoH CTaBsaT
B pabodee TOJIOKEHNE, a TIOCTE 3aKPETUIEHUS PE3I0B CHUMAIOT WJTH OTKH-
IBIBAIOT B Hepabouee 1oJioskeHue. JIpyruM npruMepoM 1mabJioHa [ist ycra-
HOBKM Pe3Ila MOKET CJIYKUTh yCcTaHOBOuHOe Koibio 1 (puc. 3.70, 6),
KOTOPOE HAJIEBAETCS Ha OTPABKY BMecTe ¢ 0OpabaThiBaeMOi eTasbio 2.
PesIibl MOABOAT 0 COMPUKOCHOBEHUS € TA0JIOHOM (KOJIBIIOM).

AR

a 6

Puc. 3.70. LLIa6noHbl AnsA TOKapHbIX CTAaHKOB

[IIupokoe pacnpocTpaHeHre B KOHCTPYKIUSX (hpe3epHBIX MPH-
CIOCOOGJIEHMIT TTIOTYyYMJIN YCTAHOBBI JIJIs HAJIaJKu (hpe3 Ha pasMep.
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KoHcTpyKInn yCcTaHOBOB UM WX PacCHoJIOKeHNEe Ha KOpITycaX MPHUCIO-
cobJIeHUH IOJKHBI 00ecrednBaTh BO3SMOKHOCTh GBICTPON U TOUHOI
opueHTanuu 06pabaThIBaeMON JETATN OTHOCUTENBHO (hpe3bl. Ycra-
HOBBI ITOMEIIIAIOTCA Ha HpI/ICHOCO6JI€HI/II/I TaK, ‘ITO6]JI OHU HE MellaJaun
MIPU YCTAaHOBKE 1 06pabOTKE JIETalIH, HO, B TO JKe BpeMsl, 4UTOOBI K HUM
ObL1 ¢cBOOOAHBIN gocTyn nHcTpyMenTa (puc. 3.71, a). Pasznuyaior BbI-
COTHBIE U YIJIOBbIE YCTAHOBBI. BBICOTHBIE CIY)KAT I TIPABUIBHOTO
PaCTIONIOKEHUS AeTaIu OTHOCUTENBHO (pe3bl 1O BBICOTE; YTIOBBIE —
U 110 BBICOTE, 1 B GOKOBOM HanpaBJeHUH.

Y cTaHOBBI BBHITIOTHSAIOTCS B BHUIE PA3JUYHBIX TI0 (popMe TIIACTHH,
IPU3M ¥ YTOJBHUKOB, TIPUKPETJIEHHBIX Ha KOPITyce MPUCTOCOOIEHUIT.
Ha puc. 3.71 nokasanbl KOHCTPYKIIUU yCTAHOBOB: [IJIsI YyCTAaHOBKU
pesbl B oiHoM Hamnpassiennn (puc. 3.71, a, 8); s ycTaHOBKH (hpe3bl
B ZIByX Harnpasjenusx (puc. 3.71, 6, 2) (Hanpumep, pu Gpe3epoBaHUM
MITIOHOYHOTO Ta3a HY’KHO BBICTABUTH WHCTPYMEHT Ha pa3Mep TI0 TIIy-
OuHe masa U COOCHO € 3aTOTOBKOIL).

SRl

Bo =
\%ﬂ

a 6 ] 2

Puc. 3.71. KoHCTpyKUNN 1 BHELWIHWI BUA YCTAHOBOB

Mesk/ry MHCTPYMEHTOM U paboueil TOBePXHOCTHIO YCTaHOBA B MPO-
1ecce HAJAJKU BBOJUTCS CTATbHON 3aKaJIeHHBIH Ny, KOTOPBIH JIOKeH
IJIOTHO, HO Ge3 3allleMJIeHs BXOAUTD B 3a30p. Hemocpencraentoe co-
IPUKOCHOBEHUE (PPe3bl ¢ YCTAHOBOM HEIOIYCTUMO BO M30eKaHIe ero
MOBPEXACHUSA KaK B MOMEHT HAaJAAKH, TaK U IpU 00pabOTKe 3aTOTOBOK.
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BricoTable kpyTribie yecTaHoBbI BoIONHSIIOTCS 110 TOCT 13443-68
(puc. 3.72, a); Buicotnblie TopiioBbie — 110 TOCT 13444-68 (puc. 3.72,
8); yrioBbie yctanoBbl — yrioBoit — mo TOCT 13445-68 (puc. 3.72,
2), yraosoii topuosbiii — 1mo 'OCT 1344668 (puc. 3.72, 6). Top-
1[eBble YIJIOBbIEe YCTaHOBBI M3TOTaBiauBaoTca u3 ctanu ¥Y7A TOCT
1435-99 ¢ zakanxoii g0 55-60 HRC, wau craau 20X T'OCT
4543-71 c nemenTaiueii u 3akankoit 10 55—60 HRC.. [lnockue mrymst
usrotasauBaiorcst mo TOCT 8925-68, cranpaprhas tommmna — 1, 3,
5 mm. [Mumuaapudeckue ryns usroraBiusaiorcst mo FTOCT 892668,
CTaHJApTHBIE AMaMeTpbl — 3 U 5 MM. MarepuaJs mymnos — ctaib Y7A
TOCT 1435-99, 55-60 HRC,.

3.5.3. KoHayKTOpHbIE BTYNKN 1 NANTDI

KonmykropHble BTYJIKU NPUMEHSIOT [IJIsI OTIPEeIeHUS TTI0JI0KEHUS
U HATIPaBJIEHUS PA3HOOOPA3HBIX OCEBBIX MHCTPYMEHTOB TP 00paboTKe
OTBEPCTHII: CBEPJI, 3eHKEPOB, Pa3BepToK U T.J. OHU ONPEAESIOT TM0-
JIO’)KeHHE OCU MHCTPYMEHTA OTHOCHUTEJbHO YCTAHOBOUYHBIX 3JIEMEHTOB
MPUCTIOCOOJIEHNST U TIOBBITIAIOT €T0 PAAUATBHYIO JKECTKOCTD. [IpH aTOM
OTIMajIaeT HeOOXOJAUMOCTD B Pa3METKe, 32 CYET €T MOBBIMIAETCS TOY-
HOCTb PACHOJIOKEHUSI OTBEPCTUHN U MPOU3BOAUTENBHOCTD TpyAa. [lo-
BbIIIEHNE JKECTKOCTU UHCTPYMEHTA IIPUBOJUT K ITOBBINIEHUIO TOYHOCTHU
JMaMeTpa OTBEPCTHUsI, YMEHBIIEHWIO €T0 YBOJA, TTO3BOJIsET paboTaTh
Ha 6oJsiee BHICOKUX PEXMMAX PE3aHMs.

KoHayKTOpHBIE BTYJKH OBIBAIOT HEMOABUIKHBIE U BPAIIAIOIIAEC.
Bparmatoniuecst BTYJKN TPUMEHSIIOT JIJIsi HANPABJIEHUS] PACTOYHBIX
CKaJIOK IpH GOJIBbIIOM AuaMeTpe 00pabOTKU M BBICOKUX CKOPOCTSX
pesanusi. Bparienve BTYJKU BMeCTe C MHCTPYMEHTOM 3HAYUTEIHHO
YMEHBIIIAET U3HOC ee paboyuero OTBEPCTUS U YBEJUUNBAET CPOK CITY/KOBbL.

HenoaBuskuble BTYJKU MO KOHCTPYKIIUM MOAPA3AENSIIOT HA 4Ye-
THIPe TPYMIbI: TOCTOSHHBIE, CMEHHbIE, OBICTPOCMEHHBIE, CIIEIH-
aspHble. [lepBble TpU TPYIIIBI CTaHAAPTU30BaHbI. [loCTOSHIbIE BTYJIKU
(puc. 3.73, a) BeimonHAOT 6e3 OypTrKa — TUl I Wi ¢ GypTHKOM —
tun [I. OTU BTYJIKU UCHOJB3YIOT B MPUCTIOCOOJIEHUSIX MTPH MEJKO-
CepUIHOM TIPOU3BOJICTBE /T 0OPAGOTKH OTBEPCTHUS OJHUM WHCTPY-
MEHTOM, KOT/Ia 32 BPEMsI MCTIOIb30BAHUS TPUCTTOCOOTIEHUS HE TTOTpe-
OyeTcst 3aMeHa BTYJIKU B CBSI3U C U3HOCOM ee paboveil MOBEPXHOCTH.
Jl7ist onipeniesieHus Yucia CBEPJAEHU Yepe3 KOHAYKTOPHYIO BTYJIKY 3a-
JIATOTCSI ee TPeleTbHBIM M3HOCOM U UCIIOJIb3YIOT TaHHbIE O CPeIHEN HH-
TEHCUBHOCTH U3HOCA OTBEPCTHH, KOTOPAsi COCTABJISIET IIPU CBEPJIEHUU
orsepctuii auamerpamu 10—20 mm Ha 10 M 1yt ipu o6paboTke 4y-
ryra 3—5 MM, ctainu 40—46 MM, OpUEHTHPOBOYHO IPUHUMAIOT YUCIIO
cBepJsieHni yepe3 KoHaykropuyio BTyaky 10000—-15000.
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B npucnoco6ieHusAX KPYHMHOCEPUHHOTO U MacCOBOIO MPOM3-
BOJICTB JIJISI YCKOPEHUsI 3aMEeHbI MPU U3HOCE MPUMEHSIIOT CMEHHbBIE
BTyaku (puc. 3.73, 6). IIx ycraHaBAMBAOT B IIPOMEKYTOUHBIX
BTyJIKaxX 1o nocaake H7 / g6. OT npoBopora u moabeMa 1pu obpa-
60TKe MO/ IeHCTBUEM CXOASIIEH CTPYKKH OHU YAEPKUBAIOTCS TO-
JIOBKOI BUHTA.

B nipucniocobieHusx cepuitHOro MpousBOACTBA Uit 06pabOTKHU OT-
BEPCTH TTOCIE0BATENBHO HECKOJBKUMHU WHCTPYMEHTAMHU TIPUMEHSTIOT
6picTpocMenHble BTYJIKHU (puc. 3.73, ). OHU OTJIMYAIOTCS OT CMEHHBIX
BTYJIOK KOCBIM CPE30M Ha OypTHKE, YTO MO3BOJISIET MPOU3BOAUTH
UX CMEHY, He BBIBUHUMBAsI KPENeKHbIN BUHT. [[J1s1 y1o6CTBa MCIOIB30-
BaHMsI OYPTUK OBICTPOCMEHHOM BTYJKH MMEET HAKaTKY.

CrenuajibHble BTYJKH TPUMEHSIOT B 0COOBIX CJIydYasix, KOrjaa uc-
MOJIb30BAaHUE CTAHAPTHBIX BTYJIOK HEBO3MOKHO WU He naeT adderra.
Ha puc. 3.73, 2—ac npuBeieHBI TPUMEPHI CIIEITUATBHBIX BTYJIOK. BTyIKY
(puc. 3.73, 2) IPUMEHSIIOT JIJIs1 CBEPJIEHNS OTBEPCTUI B HAKJIOHHBIX K €TI0
OCH TIJIOCKOCTSIX, YAJIMHEHHYI0 OBICTPOCMEHHYIO BTYAKY (puc. 3.73,
d) IpU MEHSIOT IPU 06pabOTKe OTBEPCTHIl B yIIyOJEHUSIX 3arOTOBKH,
cpesannbie (puc. 3.73, e) u caBoennbie (puc. 3.73, Jc) BTYJIKU TIpUMe-
HAIOT TIPH 06paboTKe GIN3KO PACTIOTOKEHHBIX OTBEPCTHH.

[lonycku Ha JguaMeTp OTBEPCTUS B KOHAYKTOPHBIX BTYJIKaX
NI IPOXO/Ia CBEPJI U 3€HKEPOB YCTAaHABIMBAIOTCS 10 Tocaake F§,
a nus pa3Beptok G7 B cucteMe Baja. lIpum TOYHOCTH OTBEepCTHUS
mo 6—7-My KBaJUTeTaM W BBIIIe MOMYCKU HA JAMAMETP OTBEPCTUS
II7IsT TIPOX0/ia CBepJI Ha3zHAvyaloT Mo mocaake H7, a a1s yncroBoro pas-
BepTbiBaHus — G6.

Kommykropibie BTYJIKH C AMAMETPaMU OTBEPCTUN 10 25 MM H3rO-
taBauBaioT u3 cranu Y 10A, Y12A u 3akanusatot 10 tBepaoctu HRC
62—-65. OCHOBHbBIE BTYJIKU C IUAMETPOM OTBEPCTHS 0 25 MM M3TOTaB-
JguBaoT u3 craau Y7A u 3akanusaor qo tBepaoctu HRC 45-50. Bee
BTYJIKK C ITaMeTPaMK OTBEPCTUI GoJiee 25 MM M3rOTaBJIMBAIOT U3 CTAJIK
20, nemeHTHPYOTCS Ha rayouny 0,8—1,2 MM M 3aKaJBAIOTCS 0 TBEP-
noctu HRC 62-65.

Paccrosinme ot HUKHETO TOpIIa KOHIYKTOPHON BTYJIKH /10 TTOBEPX-
HOCTH 3aroTOBKM BbIOMpaioT paBHbIM 1/3—1 amamerpa oTBepCTHSI.
MemnbInee paccTostHre BHIOUpAIOT npu o6paboTKe uyryHa, 6osbiee —
npu oO6paboTke craau. IIpu Takoi ycTaHOBKE BTYJIKU CTPY’KKa HeE II0-
[a/IaeT B HAIIPABJISIONIEE OTBEPCTUE U He U3HAIINBAET €TO.

KonaykTopHble BTYJIKHA yCTaHABAUBAIOT B KOHAYKTOPHBIE TLIUTHI,
KOTOpPbIe TaK)Ke UMeeT KOHCTPYKTHUBHbBIE PAa3HOBUAHOCTU. B 3aBucu-
MOCTH OT CBSI3U C KOPITYCOM KOHYKTOPA MJINTBI MOTYT OBITH JKECTKUMH,
OTKUAHBIMH, CHeMHBIMH, TTOJIBECHBIMHU, TOBEMHBIMM ).
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JKecTkue IAUTH OTAMBAIOT OJHUM IIEJBIM C KOPIIYCOM WJIU MPH-
KPETJIsAioT K HeEMY CBapKoli, a yalie 1pu 1MoMoIu BUHTOB (puc. 3.74,
a, 6); B TIOCTIETTHEM CJIy4ae Ui TOUHON (DUKCATIMY TTUTHI IPU cOOpKe
0OBIYHO TIPEAYCMAaTPUBAIOTCA KOHTPOJbHBbIE MTU(GTH. OTKUAHBIE
WJIU MIAPHUPHBIE TTUTHI TIO3BOJIIIOT OTKPBIBATH KOHAYKTOP /IJIT yCTa-
HOBKM U cHATUS neraneii. Cbemuble (puc. 3.74, ) WiIN HaKJIaJTHbIE
(puc. 3.74, 2) MIUTHI UCTIONB3YIOTCS st 0OPabOTKM CUCTEM OTBEp-
CTUH B KPYIIHBIX /I€TAJSAX HA PAANAIbHO-CBEPIMJIbHBIX cTaHKax. OHI
HAKJIA/bIBAIOTCST HETIOCPEICTBEHHO HA JIETAJb U TI0CIe HEOOXOAUMOM
OPUEHTUPOBKY TIPUKPEIIAIOTCS K Heil. [logBecHbIe TIIUTH TIPUMEHSTIOT
MIPU CBEPJIEHNW MHOTONITTUHAETbHBIMY ToJI0OBKamMu (puc. 3.67). [Laura
BMECTe C TOJIOBKOH ITO/IBENTUBAIOTCS HA NITTIH/IETh CTAHKA U HATPABJIS-
IOTIMY KOJIOHKAMU CBSI3BIBAETCST ¢ KOPIIycoM Tipuctiocobmenust. Ha
NJTUTON pacnoJiarailoTcs MPYKUHBI, KOTOPble B MOMEHT €€ KOHTaKTa
C IIETAJIbI0 HAYMHAIOT CKIMAThCS U TITUTON 3aKPEIIIOT feTanb. [loab-
e€MHbIe TJINTHl YCTAHABJIUBAIOTCS HA YCTYMaX KOJOHOK CKaJbyaThIX
KOH/IyKTOPOB U C TIOMOIIBIO PYKOSATKU U peedHoii tepegauun (puc. 3.74,
6) nam nHeBMonpuBoga (puc. 3.74, a) MOAHUMAIOTCS U OIyCKAIOTCH,
OCYIIECTBJISAS OTHOBPEMEHHO M 30KUM JI€TAJIH.

Marepuan nIUT — YYTYH, peke — CTajib. TOMMITHA MIJIUT 3aBUCHT
OT BBICOTHI KOHAYKTOPHBIX BTYJOK (B mpeznenaax 15—-30 mm). [ljist BBI-
COKHX BTYJIOK Ha TUINTAX MPEAyCMaTPUBAIOTCS GOOBITIKH.

3.5.4. Konupbl

B yc/oBUAX eIMHIYHOTO ¥ METKOCEPUIHOTO TIPOU3BO/ICTBA /7SI 00-
paboOTKK CI0KHO NPOPUINPOBAHHBIX UAU (DACOHHBIX IIOBEPXHOCTEN
Ha YHUBEPCAJTbHBIX CTAHKAX B pPs/ie CAydYaeB MPUMEHSIOT MPUCIIOCO-
6JIeHMs ¢ KOIMPOBAJIbHBIME ycTpolicTBaMu. Takue mpucrnocobiennst
C KOMUPaAMU TPUMEHSIOT Ha (pe3epHbIX, TOKAPHBIX, CTPOTaJIbHbIX,
M OBATBHBIX U APYTUX METANIOPEXKYIINX cTaHKaxX. HaszHaueHue
yKa3aHHBIX YCTPOWCTB — obecrieueHne 3aJlaHHON TPaeKTOPUU OTHO-
CUTETTHHOTO TIePEeMENIeHNsT MHCTPYMEHTa W 3aTOTOBKH, KOTOpasi Heo6-
xoauma st hOpMUPOBaHus TPeOYeMOTo KOHTYpa AeTalu ¢ 3aaHHOR
TOYHOCTHIO. Vcmop30BaHie KOMUPOB 0OecTieunBaeT UCKIIOUeHre Pas-
METKH repes; 00paboTKOM, 3aMeHy PYYHOH IOfa4l HHCTPYMEHTa Ha aB-
TOMATHU3UPOBAHHYIO TIPH 06X0jIe KPUBOJMHENHOTO KOHTYpa. IIpu atoM
TIOBBITIIAETCS TIPOU3BOUTETHHOCTD TPY/IA Ha OTIEPAIIH U TOYHOCTD 06-
paborku dacornnoro koutypa. Ha puc. 3.75 npuseaen npumep dpese-
POBaHUA 3aMKHYTOTO KOHTYpPA Ha €TATH METOIO0M KPYTOBOI TOIaun
10 KOTIUPY Ha BEPTHKAIbHO-(DPE3ePHOM CTAHKE.

3akperieHHbIe 3ar0ToBKa 7 1 Komup 2 BpamaioTcss BOKPYT obIieit
ocu. Ocu ponuka 3 u ¢Gpe3bl PacHoJOKeHBI HA MOCTOSHHOM pac-
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CTOSIHUH, & MEXKIy HUMHU U TepeMelnaorcs BMecte. Komup Bce Bpemst
OpUXKAT K PosuKy. CBsI3b MEXKIY KOMUPOM U MCIIOJHUTENbHBIM YCT-
POMCTBOM OCYIIECTBJISIETCS MOCPEACTBOM CHJIOBOTO IpUBOAa (THIPO-,
MTHEBMO- U [p.). PaccTossHre Mesx1y OChIo BpallleHus Konupa 2 U 0Cbio
(bpessl MeHsIETCS B COOTBETCTBUU € POMUIEM KOIKPa, 61arogapst 4eMy
noJIydaercs HysKHbIi npoduab getanu. TouHocTh 06pabOTKM IIPU 9TOM
3aBUCHUT OT TOYHOCTH TIPODUIIST KOTTHPA.

Puc. 3.75. Cxema dpe3epoBaHusa 3aMKHYTOro KOHTYpY METOAOM
Kpyrosow nogauu (no konupy):
1 — ¢pe3sa; 2 — konup

IMpoduns konupa onpenensaior rpapudecku. OH TOJKEH OBITH
CTPOTO YBsI3aH ¢ TpoduseM 06pabaThIBAEMON JeTalu U JHaMeTPaMu
¢pesnbr u posmka. Marepuan konupoB — cranu Y8A, Y10A, 20, 20X
c eMeHTaImel n 3akaiakoi 10 58—62 HRC.. B cBsi3u ¢ ymeHbleHnEM
nuamMeTpa Gpesbl 1Mocse MePEeTOUKN KOMUP W POJIUK BBITIOJNHSIOTCS KO-
HUYeCKoi (hopMmei ¢ yriiom Hakiona poduisa 10—15° (puc. 3.76). Tocme
3aTOYKN (Ppe3bl POJIUK TT€PEMENIaeTCs BAOIb OCH, TI03TOMY pasMep Je-
TaJIM OCTAETCS TOCTOSTHHBIM.

I—1 )¢

Puc. 3.76. Ope3epoBaHue C NPYMEHEHNEM POJIMKA KOHMYECKo GopMmbl:
1 — ¢pesa; 2 — ponuk
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Bonpocel 0151 CaMOKOHMPOIs

1. KakoBo Ha3HaueHME 3JIEMEHTOB /IS ONpe/Ie/IeHUS TT0JI0KEeHUS U HalIpaB-
JIEHUSI UHCTPYMEHTOB?

2. B kakom ciydae e TpeGyeTcsl IPUMEHEHUE IEeMEHTOB JJIst ONPeIeJeHUs
TTOJIOKEHMST M HAIIPABJIEHUST HHCTPYMEHTOB?

3. Ha xakue rpynmnsl TOAPa3aessIIOTCS 9JI€MEHTHI 71T OMpelieIeHus MoJI0-
JKEHUS Y HAIPABJICHHSI MHCTPYMCHTOB 110 MX HAa3HAYCHUIO?

4. Yem orimnuaercs mabJOH OT yCTaHOBA?

5. KakoBo HasHauenue ycraHoBa?

6. Kakoso Hasnauenue mabioHa?

7. IlepeuncinTe BUBI yCTAHOBOB JIJisT (DPE3EPHBIX CTAHKOB. Y KAKUTE Ha3HA-

YyeHHe KakJI0ro U3 BUJIOB.

8. [lus dero mpepHa3HaYeHbl KOHAYKTOPHBbIE BTysnku? Ha Kakmx crankax
OHH, KaK IIPAaBUJIO, TIPIMEHSIOTCS ?

9. Ha kakwue yeTbIpe TPYIIIbI TTOAPA3AEISIOT HEIIOABUKHbBIE KOHAYKTOPHbIE
BTYJIKHU?

10. [lsis yero npUMEHSIOTCS BpPAIAIOIIUECsS KOH/YKTOPHbIE BTYJIKU?

11. [Inist 9ero MPUMEHSIIOTCST TIPOMEKYTOUHBIE BTYJIKU B CBEPJUJIBHBIX [IPH-
COCOOMEHUAX?

12. Korza 060CHOBaHHO IIpUMEHEHKE CIeNUaIbHBIX KOHIYKTOPHBIX BTYJIOK,
a KOT/Ia — CTaHAAPTU30BAHHBIX ?

13. U3 xaxoro marepuasa BBIIOJIHSIIOTCS KOHAYKTOPHBIE BTYJIKN?

14. KakuM peKoMeHyeTcsl BBIOUPATh PACCTOSTHIE OT HUYKHETO TOPIa KOHIYK-
TOPHOI BTYJIKH /IO TIOBEPXHOCTH 3aTOTOBKU?

15. Yto Takoe KOHAYKTOPHAS TIIMTA?

16. IIpuBeante k1accupuKkanuio KOHAYKTOPHBIX TLJIAT.

17.  Jlist 06paboOTKKM KaKUX MOBEPXHOCTEH MPUMEHSIIOTCST KOIIUPHI?

18.  KaxoBo ocHOBHOe Ha3HaueHUe KOIMpa?

19. U3 xaxoro marepuasa BBIIOJTHSIOTCS KOIUPDI?

3.6. KOPMYCA NMPUCMOCOBJIEHUNA

B nynxme packpvimoL KOHCMPYKyuU KOPRYCHbLX 0emaiell npucnoco-
Onenuil.

Kopmyc npezncrasisier co6oii aneMenT, 06beANHAIONMIA B eMHYI0
KOHCTPYKIIMIO OT/e/IbHbIE YacTy npucnocobaenns. Kopmyc Bocrpumm-
MaeT BCe CHJIBL, IeCTBYIOIIIE Ha 3aT0TOBKY B IIPOLIECCE €€ 3aKPeILICHUS
1 06paboTKY, U TOITOMY AOJKEH 00Ja4aTh OCTATOYHON IPOYHOCTBIO,
KECTKOCThI0O M BHOPOyCTOWUNMBOCTBIO. [Ipucnocobienne Biuser
Ha 0Opa3oBaHMe MOTPEITHOCTH 0OpabOTKM JOMYCKAMU MOHTAKHBIX
PasMepoB, ONMPEAETIAIONINX B3aMMHOE PACIIONOKEHNE YCTaHOBOYHBIX
5JIEMEHTOB U OCHOBHOI1 6a3bl IPUCIOCOOIEHNUS, a TAK/KE YCTAHOBOYHBIX
SJIEMEHTOB U 9JIEMEHTOB /TS HAITPABJICHUS U OIPe/IeJIeHIS TOJTOKEHUS
urcTpyMenToB. OcHoBHas 6aza MPUCIIOCOONEHNsT — 3TO BCETia COBO-
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KYITHOCTh TIOBEPXHOCTEH KOPIIyCa, MCIOIb3yeMBIX S MPaBUIbHON
OPUEHTAINU €r0 OTHOCUTEIbHO CTaHKa (HAIPUMED, TOPEI U IUINH-
IpUyecKas 3aToYka B KOPITyce TOKAPHOTO MATPOHA /IS YCTAHOBKH €TO0
Ha MINAHAEAb WK IJIaHmaiby craHka). Y CTaHOBOUHBIE 3JI€MEHTHI
TS HATIPABJIEHUST W OTIPE/ICJIEHUsT TIOI0KEHNST HHCTPYMEHTOB B OOJIb-
MITHCTBE CJAyYaeB TaKKe YCTAHABIMBAIOT HA KOPILyCe, /JIS 9ero TI0-
CJIEJIHUI JIOJKEH UMeTh COOTBeTCTBYIoNMe 6as3bl. OUeBUAHO, YTO Ha-
3HAUEeHHAs PN TPOEKTUPOBAHUN U AOCTUTHYTAS TPU M3TOTOBJIEHUN
TOYHOCTb PA3MEPOB, OIPEIEISIONINX B3AMMHOE TI0JI0JKEHUE Ha KOpPITyce
YKa3aHHBIX TPeX TPy 6a3, UTPpaeT BAKHEHTIYIO POJib B 00pa3oBaHUN
BEJINYMHbI TIOTPENTHOCTH 0OPAGOTKU .

Paccmorpum npumep. Ha puc. 3.77 npuBeneHa cxema CBEPJINJIb-
HOTO IIPUCIOCOONEHUS A OKOHYATEIbHOU 00pabOTKH OTBEPCTHUS
nuamerpoM D B koprycHoit aetanu. ITosoxernne o6pabaTbiBaeMoro ot-
Bepctus (puc. 3.77, a) 3a1aHO CIAENYIOMUMHI Pa3MepaMu:

* paccrosiine A OT TOpIia J€TaJH 10 0CH 0O6pabaThiBAEMOTO OTBEPCTHS

(B pazmepHoOli Lenu A);

*  mapaJIeIbHOCTH 0CH 06pabaThiBAEMOro OTBEPCTHUST Ha30BOMY TOPILY

o (B pa3MepHOIL 1enu o).

TouHOCTD 33JaHHBIX Pa3MepPOB AOCTUTAETCS B COOTBETCTBYIONTUX
TEXHOJIOTUYECKUX PAa3MEPHBIX IEIAX TeXHO]IOFI/I‘{eCKOﬁ CHCTEMbI, OITN-
CBIBAIOIINX €€ CTaTU4YecKoe cocTosiHue. B aTux menax 3BeHbs A, u o,
SBJISIIOTCS pa3MepaMul KOpITyca MPUCIOCO0IeHNs. Y Ka3aHHbIE pa3Mepbl
OTIPEJIETISAIOT TOJIOKEHNE OTBEPCTUS MO KOHAYKTOPHYIO BTYJKY OT-
HOCUTEJHHO TOPIIA OTBEPCTHUS MO YCTAaHOBOUHBIN majel (puc. 3.77,
6). OnHaKo 3THX JBYX Pa3MepPOB KOpITyca MPUCITOCOOJIEHUsT HE0CTa-
TOYHO 75T 00EeCTIEYeHIST HOPMATBHBIX YCIOBUI TOCTHKEHIST TOUHOCTH
pa3MepoB A, u o, Ha 3aroToBKe. J[Jis HOpMaJIbHOIT PabOTHI PA3BEPTKU
HEO6X0IMMO 06eCTIeYNTh TAPaJIeIbBHOCTh €€ OCH OTHOCUTENBHO OCH
OTBEPCTHST KOHAYKTOPHOU BTYJIKHN. OTKIOHEHNE OCH Pa3BEPTKH OT Ta-
PAJLIETBHOCTY OCH OTBEPCTHS B KOHIYKTOPHOU BTYJIKe He JIOJKHO Ipe-
BBHITITATD BEJTUIMHY O, O0YCIOBIECHHYIO XapaKTEPOM TIOCATKUA MEKITY
pa3BepTKOIl 1 0TBepcTreM BTyJIKKM. HenapasieabHocTs o, =y sABJseTCs
3aMBIKAIONUM 3BEHOM TEXHOJOTUUIECKOH I[N Y, B KOTOPYIO BXOAUT
B TOM YHCJIe COCTABJISIONIEE 3BEHO, MPECTaBIISIIONIee COOOI mepreH m-
KYJIIPHOCTH OCH OTBEPCTHS TIOJ] KOHAYKTOPHYIO BTYJKY K TIJIOCKOCTU
OCHOBaHUA Kopiyca (ocHOBHas 6asa IMPUCIOCOOIEHNS ).

B pernennu 3a1au obecriedeHnst TOUHOCTH Pa3MepoB A, 1 o, KOpIyc
MPUCTIOCOOJIEHNST YIACTBYET pasMepaMiu A,, o, a TAKIKE PasMepOM, OTIH-
CBIBAIONIUM MEPIEHIUKYISIPHOCTh OCH OTBEPCTHSI IO/ KOHAYKTOPHYIO
BTYJIKY K TJIOCKOCTH OCHOBaHusi Koprmyca (puc. 3.78, 6). Onnaxo
TakKast TIPOCTAHOBKA Pa3MePOB HEYAOOHA C TOYKU 3PEHUS TEXHOTIOTHN
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Puc. 3.77. Cxema CBEP/IMNBHOMO NPUCMOCOBAEHMSA C Pa3MEPHbIM aHAN30M

obpaborku kKopryca. M3 nmpumepa BUIHO, HACKOJIBKO BayKHO Ha 9Tarle
[IPOEKTUPOBAHMSI KOPITYCa MPUCTIOCOOIEH ST He TOJIBKO BBISIBUTD y4acT-
ByIoIMe B 00pa3oBaHUK MOIPENTHOCTH 0OPabOTKU pasMepbl, HO 1 pas-
paborarh HanboJiee 11e1eco00pasHy0 CUCTEMY TIPOCTAHOBKU PasMepPOB
C TOYKY 3PEHMS TeXHOJIOTHH €r0 U3rOTOBJIEHNSL.

Konduryparus u pasmepbl OCHOBHOH 6a3bl Kopryca 06yCIOBIEHbI
HEOOXOUMOCThI0 00eCIeYrTh BO3MOKHO OOJBIIYI0 YCTONYMBOCTH
NPUCITOCODIEHUS Ha CTAaHKe M YCTaHOBKY €ro Ha CTaHOK 6e3 BBIBEPKH.
YeroiunBocTh npucnocobieruss 06ecnedynBaeTcs: MpepbIBUCTOCTHIO
OCHOBHOM 6a3bl, B pe3yJIbTaTe Yero JOKAIU3YIOTCI MeCTa KOHTAKTa ee
C YCTAaHOBOYHBIMHU MMOBEPXHOCTIAMHU cTaHka. Harpumep, y kopiryca csep-
JILJIBHOTO MpHcIocobieHrs Ha puc. 3.78 (a—z) BO Bcex BapuaHTax €ro
U3rOTOBJIEHUsI OCHOBHast 6a3a BBITIOJIHEHA B BUJIE MIJIOCKOCTEH OMOPHBIX
sanok. IIpu 9TOM yMeHbIIaeTCst BIUSHUE MaKPOT€OMETPHYECKUX T10-
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rpenrHocteil 6azoBoil IIOCKOCTH KOPILyca 1 IVIOCKOCTH CTOJIA Ha YCTOM-
YUBOCTH MPUCTIOCOBTIEHUS.

A,

NSNNHN
!“/2

=]
g ¢
S

oD~

©

6 P z

Puc. 3.78. BapuviaHTbl 3roTOBMEHUSA KOPMYyca KOHAYKTOpa

JlJIsT yCTaHOBKHU MPHUCIIOCOOJICHUST Ha CTAHOK pasMepbl OCHOBHOI
6a3bl KOPITyca JOJKHbBI ObITh BBIIOJHEHBI B COOTBETCTBUU C TIOCA0U-
HBIMU MeCTaM¥ cTaHKoB. Harmpumep, 711 TOKApHBIX TATPOHOB OCHOBHAST
6a3a 3aBUCUT OT KOHCTPYKIIMU M Pa3MepoB KoHIa mmuHaesnst. las ¢ppe-
3epPHBIX MPUCITOCOOTIEHUN OCHOBHOM 6230 ABISIOTCS, KAk MPaBUIIO,
OIIOpHBIE IIJIOCKOCTU U IIITOHKU WJIN I1aJIbI(bl, BXOJAAIINE B T—o6pa3HbII>’1
nas cTojia u obecrneynBaronye MapaiieJbHOCTh OCH (MU MIIOCKOCTH
CMMETPUN ) TIPUCTTOCOOIEHNST TIO OTHOIIEHHIO K HATIPABIEHHIO TTOAYH
crona (puc. 3.78, 8).

ITpucnocobierre Ha CTOJE CTaHKA OOBIYHO KPEISAT Ma30BBIMU GOJI-
tamu (puc. 3.79), saBoaumbiMu B T-o6pasubie mass croga (puc. 3.80, g).

B ycnoBusx cepuitHOTo MPOM3BO/ICTBA MTPU YACTON CMEHE TIPUCIIO-
coOJIeHU Tl Ha CTaHKe 9TO KPeIIeHne J0JKHO ObITh YI0OHBIM U OBICTPO-
soimosiHUMBIM. Ha puc. 3.80, a, 6 npuBeeHbl /1Ba BapuaHTa KPeIIeHUst
nprcriocobsiennst Ha crosie. B Bapuante puc. 3.80, a Kopiyc nMmeer mo-
JIOUKH, 110 KOTOPBIM TIpHCHocobIeHre KpensaT nmpuxsataMu. B BapuanTte
puc. 3.80, 6 xpemnenue npucrocobaeHus 6ojee yao0HO, HO IJIsL 9TOTO
[IPU KOHCTPYMPOBAHUK KOPITyca HEOOXOAUMO TPELYCMOTPETh JIUThIE
VITKH JJIsT KPETEKHBIX OOJITOB.

BaskHBIM BOIIPOCOM TIPH KOHCTPYUPOBAHUHT KOPITyCa SIBJsieTcsT 00ec-
neveHue ynoO6Hoit ounctku ot cTpyxku u orsoga COTC. [lyist aToro
HeoOXOANMO N36eTaTh YIIyOJeHUH U TPYAHOMOCTYITHBIX MECT, & TAKKE
IpelycMaTpUBaTh ClielalbHble HAKJOHHBIE IJIOCKOCTH (puc. 3.81).
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YTos o HAKJIOHA TIOCKOCTEH PEKOMEHIYETCS TP HeoOpaboTaHHBIX
(JIUTBHIX) MOBEPXHOCTAX KopIyca aenath paBubiM 40°, mpu o6pabo-
taabix — 35°. IIpu pa6ore ¢ COTC B 3aBHCHMOCTH OT €€ KOJIMYECTBA
U BSI3KOCTH 9TH YTJIBI MOTYT OBITh yBeJU4eHbl 10 50° M yMEHbIIEHBI

1o 25-30°.

H"ﬁ
=)

Puc. 3.79. bonTbl Na3oBble ANa KpernyieHns CTaHOUYHbIX MPUCNOCOBNEHWIA:
a — 60ONT 6bICTPOCHEMHBIN K CTaHOUYHbIM Na3am no FOCT 12201-66; 6 — 60NT K Na3am
cTaHOYHbIM 06paboTaHHbIM Mo FOCT 13152-66; 8-60NT YCMAEHHbIN K Na3am CTaHOYHbIM
no NOCT 12459-67

6 8

f 1)

o i

8

6

Puc. 3.80. BapuaHTbl 6a3vpoBaHmsA 1 3aKpenneHns Kopnyca npucnocobnexns
Ha cTofe CTaHKa

Baxneiimum tpeboBaHuEM K KOPIIyCY SBJISETCS IIPOCTOTA U BO3-

MOJKHO 0OJiee HU3Kasi CTOMMOCTD €T0 U3rOTOBJIeHUsT. KOHCTPYKTHBHbIE
hopMBI KOpITycoB MHOTOOGpa3Hbl. Kopmyca MOTYT GBITH BBITTOJHEHD
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B BHUle TPSIMOYTOJBHON TUIUTHI, TIAHIIANObI, YTOIbHUKA, TaBpPa, KO-
peITa ¥ Ap. 3aroTOBKM JJIsi KOPITYCOB MOJKHO IOJIyY4aTh JIUTHEM,
CBapKOIi, KOBKOMU, PE3KOIl U3 COPTOBOTO MaTepHala, a Takke cOOPKOI
N3 OTAEJIbHBIX 9JIEMEHTOB. JIntbeM U3roTaBJINBAIOT KopItyCa KPpYIITHbBIX
PasMepPOB U CJOXKHOU KOH(MDUTYpAIMH, TPU 3TOM MOKHO MOJIy4aTh 3a-
TOTOBKYM MUHWMATHLHBIMHE TTO0 MACCe, HO € OOJIBIIOH KECTKOCTHIO, U Tpe-
Oyrolirie MUHUMAJIbHONW MexaHudeckoit o6paborku. OMHAKO CPOKU
WX U3TOTOBJIEHUS TOJYYAIOTCS JTUTENbHBIMU. JIMThlEe 3aTOTOBKHU W3-
rotaBiuBaioT u3 yyryna CH12-28, CH15-32. B orznenbHbIX cirydasx
UCIIOJIB3YIOT JIETKUE CILIABBI HA AIIOMUHIEBOI OCHOBE UJIM MarHUeEBbIE,
Cpapka Takke MO3BOJSET MOJYUYUTH KOPITyca CI0XKHON KOHOUTY-
pariu. OHU MOTYT OBITh U3TOTOBJIEHbBI OBICTPEE U JIENIEBIIE, HO CBAapKa
BbI3bIBaeT JiehopMAIIMIO KOPITYCa, & BO3HUKAIOIINE B PE3YJIbTaTe ITUX
nedopMalii BHyTPEHHNE HANPSKEHUS BJIUSIOT HA TOYHOCTD TPU-
criocobiennst. JIJist CBapHBIX KOHCTPYKIMH MCIOJIB3YIOT XOPOTIO CBa-
puBaembie ctaiu Mapku Ct 3, Cranp 25. KoBKoit 11 pe3koit copToBOro
MaTepuasa MoJayyaoT Koprmyca HeGOMBIUX pa3MepoB TPOCTOH KOH-
durypanun. C60pHbBIE KOPITyca MO3BOJISIIOT UCIIOIb30BATh 3arOTOBKU
npocTedux opM, HO IIPU ITOM Bo3pacTaeT 06beM MeXaHNIeCKOH 06-
pPabOTKU M CHIUKAETCS JKECTKOCTD (32 CUET MOTIOTHUTENBHBIX CTHIKOB).
ITpu mo6om criocobe M3roTOBJAEHUS KOpIyca ero obpabaTbiBaeMble
MOBEPXHOCTH CTPEMSITCST C/IeJIaTh BHICTYMAIONIMMHI HaJl HeoOpabaThiBa-
eMBIMHU JIJIsl YMEHbIIIeHUsT 00beMa U YIPOIIEeHUsT MEXaHUIeCKOl o6pa-
6OTKH.

Puc. 3.81. Kopnyc nprcnocobnenus ¢ asnemeHtamu ans otsoga COTC n cTpyKn
Ha puc. 3.78 mpuBesieHbl BapuaHThl KOHCTPYKTUBHOTO O(popMIIEHUS

KopIityCa CBEPJINJIBHOTO HpI/ICHOCO6JIeHI/IH, cXeMa KOTOpPOro IIpe/acTaB-
JIEHa Ha pucC. 377, B 3aBUCHMOCTH OT CII0c00a €ro N3rOTOBJICHHUSL.
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Bouibiioe 3Hauenue J1jisi CHISKEHUST CTOUMOCTHU U3TOTOBJIEHUST [IPH-
CIOCO6JIeHNST ¥ COKPAIIEHUs CPOKOB €0 M3rOTOBJIEHUS UMEeET CTaH-
JapTU3aIUsT KOPIYCOB U UX 3arOTOBOK. V3-3a MIMPOKOro KOHCTPYK-
TUBHOTO PasHo00pasusi KOPILYCOB MX YPE3BbIYAiHO TPYAHO CTaHIAPTU-
30BaTh, 3TO BO3MOKHO TOJIBKO B OTPAHMYEHHBIX IpefiesiaX (Harpumep,
KOpIIyca CKaJbuaThiX KOHAYKTOPORB). Topasno Gosbinnii apdekT maet
CTaHIAPTU3AINS 3arOTOBOK KOPIycoB. VI3 enmuHoil cTaHAapTHOI 3aro-
TOBKHU MOKHO IIYTEM ChEMA «JIUIIHETO» METAJIA MOJYIUTD JIOCTATOUHO
6OJIBIIOE YKCJI0 KOPITYCOB pasanuHbix (popM. CHUKEHUE CTOUMOCTH
KOpIIyca [PU U3TOTOBJEHUH U3 CTAHIAPTHON 3arOTOBKH JOCTUTAETCS
PE3KUM yMEHBIIEHNEM CTOMMOCTHU HOCJIelIHefI TP BO3MOJKHOM OTHO-
CUTETbHO HEGOJBIOM YBEJUUeHUN 00beMa MeXaHnIeCKoi 06paboTKL.

KoncTpykTuBHO 60JIee CTOKHBIE KOPITYyCa MOKHO M3TOTABINBATH
U3 CTaHJAPTHBIX 3JeMeHTOB myTeM cbopku. Camu aJleMeHTHI JocTa-
TOYHO MUPOKO crangapruzoBanbl. Kommiekrom TOCToB cranpapru-
30BaHo 18 tumnos (260 TUOpazMepoB) 3JIEMEHTOB KOPITYCOB, U3 KO-
TOPHIX MOXKHO coOpaTh HamboJiee 4acTo BCTpeYalon[uecss KOpIyca
(bpe3epHBIX U CBEPAUIBHBIX TPUCTIOCOOTIEHNT JITIST IeTaeil pa3Mepami
110 400 x 400 x 700 mMm. Takum o6pazom, TIPH TPOEKTUPOBAHUU KOPITYC
MPUCTIOCOOTEHMST /s TOCTUKEHUS] HAUMEHbBIEH ero CTOMMOCTH
JIOJKEH <«BITMCATHCS» B CTAHAAPTHYIO 3arOTOBKY, WJIHM JOJIKHA CYIIe-
CTBOBATh BO3MOKHOCTH CHOPKM KOPITyca MPUCTOCOOTIEHUN 13 MUHU-
MaJIbHOTO YMCJIA CTAHIAPTHBIX 9JIEMEHTOB.

Bonpocel 07151 CAaMOKOHMPOSIS

1. KakoBo HaszHaueHUe KOPILyca IPUCTIOCOBTIeHUs?

Kakum o6pasom npuciiocobieHre BausieT Ha 00pasoBaHUe ITOTPEITHOCTH
06paboTKu?

Yem 00yciioBIeHbl KOHGUTYPAINST U pa3Mepbl OCHOBHOM Ga3bl Kopiryca?
[TpuBennTe BADUAHTHI U3TOTOBJIEHUSI KOPITYCa KOHAYKTOPA.

Kakum 06pa3oM 0OBIYHO KPEMNST NPUCTIOCOBTIECHHE Ha CTOJIE CTAaHKA?
Kakum 06pasoM KOHCTPYKIUEH mpucnocobiieHnst MoKeT ObITh obecrie-
YeHO yI0OCTBO OUMCTKU OT CTPYKKU U OTBOJA CMA30YHO-OXJIAKAAOIIEi
TEXHOJIOTUYECKOM JKUJTKOCTH ?

7. Kakumu MeTOaMu MOKHO TI0JIy4aTh 3aTOTOBKU KOPILYCOB?

o

SHSAE

3.7. HOPMANIM3ALIMA U CTAHAAPTU3ALNA NPUCMNOCOBJIEHNNA.
MPNCNOCOBJIEHNA K CTAHKAM C MPOTPAMMHbBIM
YMNPABJIEHUEM

B dannom nynkme packpuviearomess NOHAMUS HOPMAAUZAUUU U CIMAHOAPMU -
3ayuu 21eMeHmo8 NPUCROCoONeHUll, ee Ueab U peuiaemble 3a0a4u, NPUGOOIMCS
cucmembl, 6 KOMOPbIX UCNOAb3VIOMCA HOPMANUZ08AHHbIE U CMAHOAPMU30-
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BAHHbIE INEMEHMbL, PACCMAMPUBAIOMCSL 0COOEHHOCMU NPUCHOCOOAeHUI, npeo-
HasHaueHHbIX 041 cmankos ¢ YI1Y, uznoocenue conposoxcdaemes uirlocmpa-
MUBHBIM MAMEPUALOM.

Yacrast CMEHSIEMOCTD BBIIIYCKAEMbIX M3/EIUi HOBBIMU, GoJsee co-
BEPIIEHHBIMU, IIPUBOJIUT K TOMY, UYTO IIOYTHU BCA CII€I[MaJIbHadA OCHACTKaA
CIIUCBHIBAETCS, TTOCTIE YETO MPOEKTUPYETCSI M M3TOTABIMBAETCS HOBAS.
ITo BiedeT 3a coboit GobININE 3aTPaThl HA MPOU3BOJCTBO TPUCIIO-
coGJIeH i, 9TO, B CBOIO OYepe/lb, OTPAsKAETCS HA CPOKAX TEXHOIOTHU-
YeCKOH MOJATOTOBKM TIPOM3BOJACTBA U CeOECTOMMOCTH TIPOU3BOAUMOMN
npoaykiuu. BoJsiee TTOJOBUHBI BCEX TPYA03aTPAT B TEXHOJIOTMYECKOM
noaroroBke npousBozcTa (TIIIT) npuxoauTcd Ha U3rOTOBJIEHUE TIPU-
CTIOCOGJICHUT U PYTO CHIEIOCHACTKY. Y MEHbBIIIEHIE CPOKOB KOHCTPYU-
POBaHMUsI ¥ U3TOTOBJIEHUSI TPUCTIOCOOTIEHH, COKPAIIEHIE 3aTPaT Ha UX
MIPOU3BOJICTBO, TIPUMEHEHNE CUCTEM TIPUCTTOCOOTEH I, TIO3BOJISIONINX
B KOPOTKHUI CPOK IlepecTpanBaTh MPOU3BOACTBO Ha BHIMYCK HOBOM
POAYKIIUHU, CIIOCOOCTBYIOT cokpaitenuio cpokoB TIIII, ocoberHo
B YCJIOBUSX CEPUITHOTO U MEJTKOCEPUITHOTO MPOU3BOACTBA. DD PEKTUB-
HBIMU METOIAMHU, YCKOPSIOMIUMU 1 YAENIEeBITOIUMU TPOEeKTUPOBAHTE
U M3TOTOBJEHUE TMPUCTIOCOOTEHUH, ABIIIOTCS YHUDUKAINS, HOPMa-
JIM3alUsl U CTAaHAAPTU3AIMS JeTaleil U 9JIeMEHTOB MPUCIOCOOTeHUI
Ha OCHOBE HAYYHBIX JOCTH;KEHUI U MEPETOBOTO OIIBITA.

Ananus ombita paboThl MAITMHOCTPOUTENBHBIX MPEATPUATAN TTO-
Ka3BIBAET, UTO OOJBIMTUHCTBO CIEIHATHHBIX TPUCTOCOOTEHUNH MOTYT
OBbITh M3TOTOBJIEHBI 13 HOPMAJIM30BAHHBIX U CTAHIAPTHBIX HJIEMEHTOB.
MHOTOKpaTHoe NCIIOJIb30BaHNE HOPMaAJN30BAaHHBIX W CTAaHAAPTHBIX
HJIEMEHTOB TIPUCIOCOOIEHHUI CHUKAET CeO6ECTOMMOCTD MPUCIIOCOONEHN I
U TTOBBINIAET TEXHUYECKYIO OCHAIIEHHOCTh Tpon3BozicTBa. [lox Hopma-
JU3aIeil TOHUMAIOT CTAHAAPTU3ANNIO B MaciiTabe MpeanpusITHsI, OT-
pacau u T.4. Beicireir opMoil HOpMann3aluu sBJseTcs paspaboTka
obmepoccuiickux crangapros — TOCTos.

ITposeneHuno paboT M0 HOPMAMUBAIMN U CTAHAAPTUIAIMH TTPHUCIIO-
cobieHuit TpeIecTByeT yHudUKaIms. Y HUPUKAIISI — pallioHATbHOE
COKpallleHre YKCJIa TUTIOB, BUIOB M Pa3MEPOB CTAHOYHBIX TTPUCIIOCO-
Gaenni, metaneil U 3ar0TOBOK JIJIsT U3TOTOBJIEHYS UX 9JIEMEHTOB OJIHOTO
(byHKIIMOHATPHOTO HA3HAYEHUS TIPH YIYUIIEHUH UX TeXHIKO-3KOHOMU-
YECKUX U KaYECTBEHHBIX XapaKTEPUCTUK.

Hopmanuzamug v crangapTusanus Aai0T aKOHOMUYecKuil ahdekT
Ha BCEX JTanax CO3/IaHWsl W UCTIONb30BAHUS TIPUCTIOCOOIEHUT.

* Ha atane nmpoektupoBanus. HopmanusoBanHble W CTaHIAPTHBIE
netanu n CE He KOHCTPYHMPYIOT 3aHOBO, U CJI€JOBATEeJNbHO, HET He-
006X0UMOCTH JielaTh Ha HuX pabodme yepresku. B cBssu ¢ atum
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YMEHBINAETCS CTOUMOCTD U COKPAIAeTCsI, BpeMsI TPOEKTUPOBAHUS

NPUCTIOCOOIEHUTA.

+ Ha stamne usrorosnenns. [Ipu U3TOTOBIEHNN Pa3HOOGPA3HBIX TIPH-
c110co6JIeHUT € UCTIOJIb30BaHNEM HOPMAIM30BAHHBIX M CTAHAAPTHBIX
neraneit u CE yBennuuBaetcst yncio oguHakoBbixX jetaneit u CE,
MO9TOMY WX MOKHO WM3TOTaBJIMBATh HE eIWHUIAMU, a MapTUIMU,
a TaKXKe B 3aIac, M0JIb3YsICh KOTOPBIM MOKHO COKPATUTh CPOK H3TO-
TOBJIEHUS TIPUCTIOCOOTEHNUTA.

+ Ha aramne asxcruryaranun. Psig GplcTpOM3HAIINBAEMBIX J€TalNel TIPU-
XOANTCS 3aMeHATh. I 1pr ncnoap30BaHNN HOPMAJTN30BAHHBIX U CTAH-
JAPTHDIX JIEMEHTOB YCKOPSIETCS U YAENIEBJISAETCS PEMOHT MIPUCIIO-
cobieHuil.

Korma npucnocobiieHrie H3HOIIEHO WK B HEM KMCYe3/ia HeOOXOIH-
MOCTb, BO3MOKHO JajibHelllllee UCII0Jb30BAHUE ellle He U3HOIIEHHbBIX
HODMAaJM30BAHHBIX W CTaHAAPTHHIX AeTaneil, CE mpu usroroBieHnn
apyrux npucrocobaenunii. Takum 06pazoM, HOpMAIU3AIUST U CTaH-
NMapTU3alus Aal0T TPU UCTOUYHUKA TTOBBIMIEHNS PEHTAbeTbHOCTH TIPHU-
crocobJIeH il YMeHbIIIeHHe CTOMMOCTH; YElIeBIeHUe IKCILTyaTaliH;
MOBTOPHOE KMCIIOJIb30BAHIE HEN3HOIIEHHbIX 31eMeHTOB. BmecTte ¢ aTum
HOPMAJIM3AIUs U CTAaHAAPTU3AINS TO3BOJISIIOT 3HAYNTETBHO COKPAIIATh
KaJIeHZapHble CPOKU M3TOTOBJIEHUS TIPUCTIOCOONEHNUTA,

Yacrast cMEHHOCTh OOBEKTOB TIPOU3BOJCTBA JIETaeT B Psijie CIy-
yaeB Hea((PeKTUBHBIM MCIOJb30BaHNE CHENUAJbHBIX MPHUCIIOCO-
GJIeHUH, laske W3TOTOBJIEHHBIX ¢ MaKCUMAaJbHBIM HCIOJb30BaHUEM
HOPMAJIM30BAHHBIX U CTAHAAPTHBIX 3JIEMEHTOB. JTO MPOTUBOpEUYNE
NPUBEJNO K CO3JaHUI0 TaKUX CUCTEM IIPHUCIOCOOJEHUH, KOTOPBIE,
0CTaBasICh CIEIUAJBHBIMYM Ha 3TaTe UX WCMOJTb30BaHUS, GBI GBI
YHHUBEPCATbHBI HAa 3TANaX MPOEKTHUPOBAHUS U U3TOTOBJEHUS. DTO
CUCTEMBI MepeHaTaKUBAEMbIX COOPHO-Pa36OPHBIX TPUCITOCOBICHTH
(CPII), yHuBepcaabHO-HaMaZ0u9HbIX Tpucnocobiennit (YHII), yHu-
BepcasbHo-c6opHBIX Tipuctiocobaennii (Y CIT), umerommx obpaTumbie
CTaHJApPTHbIE 1 HOPMAJU30BAHHBIE 3JIEMEHTHI, MOJIeKAIie MHOTO-
KPaTHOMY HCIIOJIb30BAHUIO.

Haubosee ciosKHO MPY CO3MAHUN TAKOH CHCTEMbI HOPMaU30BaTh
KOPITYCBI IPUCTIOCOOGIEHIH, TIPUIATH UM YHUBEPCAIBHOCTD. JTa 3ajiaua
periaercst AByMst criocobamu. TIpu mepBoM BMecTe ¢ KOPITyCOM HOpMa-
JIU3YTIOT 3aBUCSIINE OT HETO 3IeMeHTH Tak, uToObl 9Ta CE obmamana
J0CTaTOYHOHN yHUBepcaJbHOCTbIO. Il0 TaHHOMY IPUHNIHIY CO3/aHBI
cucrema YHII u cucrema mpucrnocobieHuil A1l TPYIIIOBONA U Iepe-
MEHHO-IIOTOYHOI 06paboTok. IIpu BTOpOM criocobe 060N CIIOKHDII
KOPIIYC MOKET OBITh COOPAH M3 OrPAaHUYEHHOTO YKCJIA TEOMETPUYECKH
MPOCTHIX HOPMAJIN30BAHHBIX YacTel — IJINT, CTOEK, YTOJbHUKOB U T.II.
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CocTaBagiomue 4acTU KOPIyCa MOTYT OBITh MCHOJb30BAHBI MHO-
rokpaTtHo. Ilo aToMy IPUHIIUITY CO3/laHa U YCIENTHO UCIOJIb3yeTCs
cucrema Y CII.

3.7.1. Cucrtema yHUBepCaibHO-HaIaAO0YHbIX NPNCNOCO6GneHuni

YHuBepcaabHO-HATAMOYHBIE TTPUCTIOCOOTEHNUST TTPeIHA3HAYEHDI
1151 06pabOTKM JleTasiell, Pa3HbIX 10 KOHCTPYKTUBHO-TEXHOJIOTHIECKIM
mapameTpaM KJaaccoB. VIX KOMIOHYIOT u3 6a30BOH 4acTW M CMEHHO
Hasaku. basoBas 4acTh SBJSETCST TOCTOSTHHON U MOJKeT OBITb M3T0-
TOBJIEHA 326JATOBPEMEHHO U TEHTPATM30BAHHO TI0 COOTBETCTBYIONINM
cragzaptaM. CMeHHYIO HAJaAKy MPOEKTUPYIOT M H3TOTABIMBAIOT
0 Mepe HaJ0OHOCTU B 3aBUCHMOCTH OT KOHCTPYKTUBHBIX O0COOEH-
HoCTell 06pabaThIBAEMBIX 3aTOTOBOK.

BasoBas yacTh 0OBIYHO COCTOUT M3 KOPIyca MPUCIOCOBIeHUs
CO BCTPOEHHBIM WJIY TIPUKPETJIEHHBIM CHJIOBBIM TIPUBOIOM, 33 KUMHOTO
MeXaHn3Ma, 3TEMEHTOB JIUIsT Oa3MPOBAHUS CMEHHBIX HAMANOK. [Ipu He-
06XOIMMOCTH JIOTIOTHUTETBHO MOTYT OBITh UCTIOIb30BAHBI TIOBOPOTHBIE
U JIeTNTebHbIe MEXaHN3MBI C YCTPOHCTBAMU (DUKCAITNN W KPETTIeHST
moBOPOTHOI yacTu. CMeHHbIE HAJAIKU COCTOAT M3 yCTAHOBOYHBIX
3JIEMEHTOB U B HEKOTOPBIX CIYYasIX — MOTOJHUTENBHBIX 3a’KUMHBIX
YCTPOKCTB.

ITpu mepexoje Ha o6paborky apyroit geranmu YHII mepenamaxu-
BAIOT OJIHUMU U3 CJIEAYIONMX CII0OCOOOB:

* IEePeCTaHOBKON M Nepe3aKperyieHeM TOCTOSHHBIX YCTAaHOBOYHBIX
9JIEMEHTOB;

* II0JIHOM WJIM YaCTUYHOM 3aMEeHON yCTaHOBOYHBIX U APYTUX CMEHHBIX
9JIEMEHTOB;

* OJHOBPEMEHHOM 3aMeHOH U IlepeMelleHeM YCTAaHOBOYHBIX U IPYTUX

CMEHHBIX 2JIEMEHTOB.

[TepBbiii crioco6 UCTIOIB3YIOT TIPH 06PabOTKE 3aroTOBOK € MOL00-
HBIMHU 110 (hOpMe, HO PasHBIMU 110 pasMepaM TeXHOJOTHYeCKUMHU Ga-
samu. It Y HII TpebyioT MUHUMATBHBIX 3aTPAT BPEMEHU 1 CPEJICTB
Ha mepexoj K obpaborke aApyroit aeranu. [Ipumepom Takoro npu-
CIOCOOJIEHNS MOTYT CJAYKUTh MHEBMOTHCKHU, TPEACTaBICHHDIE
Ha puc. 3.82. B kopmyce 1 nmepememniaercss moJa3yH 2, Ha KOTOPOM
ycTaHoBJIeHa nepectaBHast ryoka 3. TyOka 6 Henonasmkna. K kopiycy
NpUKpelJieHa THeBMOKaMepa ¢ mpykunoil 8. Ilpu mepemennennu
nuvadparMbl M IUcKa / BHU3 pblyar 5, TOBOPaYnBasich BOKPYT OCHU
4, nepemeriaet 1moJ3yH 2 ¢ TyOKoii 3 BIIPABO U 3aKUMAET 3arOTOBKY.
[Tepenanaska MPUCIIOCOOJIEHUsST HA IPYTYIO JETANb OCYIECTBIISIETCS
NePecTaHOBKON Mo pudJIsaM moji3yHa TyOKku 3 ¢ mocaenyiotnieii huk-
caleil TanKkom.
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Puc. 3.84. KoHayKTOp ANA cBepneHna oTBepCcTui
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Puc. 3.83. pynnoBoi KOHAYKTOP ANiA CBepNieHnA OTBepCTUIA BO dnaHLax

B KOJbLLaxX

Crenyromue 1Ba CIo-
coba mepenamanku Y HII
UCIIOJIb3YIOTCS MPU TPYII-
moBo# 06paboTKe Heraneil
Ha TEePEMEHHO-TTOTOYHBIX
JUHUAX, a TakkKe Aast 06-
paboTKu aeTaneil Apyroi
koHctpykiuu. Ha puc. 3.83
[PUBEJIEH TIPUMep TPYIIIO-
BOTO KOH/IYKTOpA JIJIsl CBEP-
JIEHUs1 OTBEPCTU B JleTassIX
tuna ¢aanmnes. [lepena-
JajKa KOHAyKTOpa Ha 06-
paboTKy Apyroil meranu
IPYIIBl OCYIIECTBJISIETCS
3aMEHOU CMEHHOTO BKJIa-
JIBITIIA C YCTAHOBOYHBIM 3JI€e-
MEHTOM M KOHAYKTOPHBIX
BTYJIOK.

Hepenxo ymaercst npu-
MeHeHHueM KOMOUHHUPO-



BAHHBIX yCTAHOBOYHBIX 9JIEMEHTOB M30€KaTh UX 3aMEHBI IIPH MEPEXOJE
K ob6paborke apyrux gerajneil. Hanpumep, wa puc. 3.84, a, 6 npuseena
cxeMa KOHAYKTOpa JJIsI CBEPJIEHUSI OTBEPCTUH B KOJbIAX 3 PasHOTO
AMameTpa, B KOTOPOI /st TOro, YTOOBI YCTAHOBUTD Pa3JUYHbIE KOJIbIIA,
HY’KHBI TOJTBKO CMEHHBIE pe3pestble maionr 1 u 2.

3.7.2. Cnuctema yHUBEPCaNIbHO-CO60PHbBIX NPUCNOCO6neHni

CucreMy yHUBEpPCATHHO-COOPHBIX TPUCTOCOOTEHUH TPUMEHSIOT
B MEJIKOCEPUIAHOM IPOU3BOJACTBE, KOTAA CPOK CJAYKObI KAXKI0ro Mpu-
criocobaenust ouenb Mas. Y CIT MoryT GBITh TIPUMEHEHBI B MAaCCOBOM
IIPOU3BOICTBE B MIEPHO OCBOEHMSI BBIITYCKA HOBO IPOMYKIINH C TIOCTIE-
AYIOIIeN 3aMEHO MX CleMaTbHBIMU. ITH MPUCITIOCOONEHUS TIETKOM
COCTOSIT U3 [leTajeil U 3JIeMeHTOB, HOPDMAJIN30BaHHBIX U CTAHIAPTHBIX
1o BceM mapamerpaM. I10aToMy Bce aJIeMEHTBI TAKOTO MPUCIIOCOONIEHHUSE
06paTUMBI ¥ B3aNMO3aMEHSIEMBI U MOTYT GBITh UCIIONb30BaHbI MHOTO-
KpaTHO. JTO O3HAYaeT Takke, 4TO Bce jgeTanu cuctemol Y CII moryT
OBITh M3TOTOBJIEHBI 3apaHee EHTPATU30BAHHO M CPOKU UX M3TOTO-
BJIEHUSI He OYAyT BJAWATH HA BPEMST M3TOTOBJIEHUST TPUCTIOCOOTEHMI.
O6b1uno xommekT anementos Y CII Bxiouyaer 25-30 Toic. geTajel,
13 KOTOPBIX OJHOBPEMEHHO MOXKeT OBITh cobpamo g0 300 mpucmoco-
6aennii. [1yckoBoil KOMILIEKT st HEOOIBIIOrO 3aBOJA MOKET UMETh
1,5-2,5 Thic. meTaneif, u3 KOTOpbIX MoKHO cobupath 300—400 mpu-
criocobsieHnit B rog. OpraHu3oBaHbl MOIIHBIE TTpoKaTHbIE 6asbl Y CII,
KOTOpBIEe OOCIIYKUBAIOT 3aBOJBI, HYKAAOIIMECS B OCHACTKE, HO He
UMeEIOTITIe COOCTBEHHBIX KOMIIJIEKTOB JleTalel.

ITpumenenue cuctembl Y CIT KOpeHHBIM 06pa3soM MEHSIET CTPYK-
TYPY ¥ YPOBEHb OCHAIEHHOCTH TPUCTIOCOOTECHUSIMU TEXHOTOTUIECKUX
MPOIIECCOB MEJTKOCEPUITHOTO TTPOU3BOICTBA, TI03BOJISIS UCIOIb30BATD
MPUHITUITBI TEXHOJIOTHH KPYIMTHOCEPUITHOTO ¥ MACCOBOTO ITPOU3BOJICTBA.
ITO CBI3aHO € TeM, 4TO TpoeKkTupoBanue u nsrorosyaenne Y CII cBo-
IWUTCS K cOOPKE €ro U3 TOTOBBIX 3JIEMEHTOB M Hasajike, pabounx uep-
Texkel He Tpebyercs. Jiumb Ha HeGOMBIIOE YUCTO 0COHO CITOKHBIX
NpUCIIOcobIeHni paspabaTbiBalOT KOMIIOHOBOYHbBIE cxeMbl. Ilocie 06-
paboTKu mapTuu jAeTaneil mpucmocobIeHust pa3bupanT, U dJeMEHTHI
HAIPABJISIOT JIJIS1 TOBTOPHOTO MCIIOJB30BAHMUS B JIPYTUX TIPHUCIIOCOOJIe-
HUSX.

Jlns noctuskeHus TpeOyeMod TOYHOCTH TPHU COHOPKE TMPHUCTIOCO-
GJeHuit 6e3 IPUrOHKH JIeTaJv KOPIYCOB YCTAHOBOYHBIE, HAITPABJIAIOIINE
u npyrue s1aeMeHThl cricteMbl Y CI1 BBITTOTHSIOT ¢ BBICOKOI TOUHOCTBIO,
YTO PE3KO YBEJWYNBAET IEPBOHAYAIBHYIO CTOMMOCTH KOMILIEKTA.
Jlnst noseitennst peatabenbaocTr KoMiekra Y CIT Heobxoaumo obec-
NeYuTh GOMBIION CPOK CIIy:KOBI €ro geTaneil. B ¢BSA3M ¢ 9THM B KauecTse
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MaTtepuasnoB s aetaneir Y CII ucrosb3yioT COOTBETCTBYIONINAE CTAJIH,

Harpumep, ctanb 12XH3A ¢ nieMeHTaImen u 3aKajkoil 10 TBEPOCTH

HRC 60-64, cramu mapok 38XA, Y8A, Y12A ¢ 3akajikoii U OTIIYCKOM

1o tBeppoct HRC 40—-45.

Bcee neramu Y CII moapaszenensl Ha CeAyioONne TPYIIIbL:

+ (a30Bble — ILIUTHI, IIAHIIANGORL, YTOJIbHUKA U JP.;

* KOPILyCHBIE W OITOPHBIE — TPU3MBbI, YTOJTbHUKH, TIOAKIAIKHA U JIP.;

® yCTaHOBO‘IHbIe — IIIMMOHKMH, IIaJIbIIbI, yCTaHOBO‘{HbIe JANCKU, L[eHprI,
BTYJIKU, BaJIUKU U JP.;

* HaIpaBJIONNe — KOHIYKTOPHbIE BTYJKH, KOHIYKTOPHBIE IJIAHKH,
KOJIOHKH | JIP.;

* TIPWKUMHBIE — TIPUXBATHI PA3JIMYHBIX TUIIOB;

* KpeIeXHble — BUHTHI, GOJITHI, FAlKH;

* pasHble — PYKOSITKH, 9KCIIEHTPUKHU, IPY>KUHBI U 1IP.;

* HepasbopHbIe — TOBOPOTHBIE T'OJIOBKH, IIEHTPOBBIE GabKH, puKca-
TOPBI, CAMOYCTAHABIMBAIOIIUECS OMOPHI, MEXaHOTHU[PABIUYECKUE
3aKUMBI, THEBMATHUYECKHUE TTUJIUHAPHI U JIP.
bBasoBbie 1 KOpITycHBIE ZETaJu MOKPBITHI CETKOW Ma3oB — MIMO-

HOYHBIX JIJIST OPUEHTUPOBAHUS JleTajieli OTHOCUTENBHO APYT Apyra u T-

06pasHbIX JI KPEIJIeHNsl [0 HUM JPYTUX JAeTajeil IpUcIocobaeHnst

¢ moMoIIbio 60TOB. JlonmyckaeMbie OTKJIOHEHHUS OT MapaieJbHOCTH

u neprenaukyasspuoctu na3os 0,01 mm Ha anuue 200 mm. BasoBbie

M KOPITYCHBIE JIeTaJl M3TOTAaBJAMWBAIOT Mo 6—7-My KBasuTeram. OT-

KJIOHEHWE OT TapaJlJIeIbHOCTH U TIEPIEHIUKYISIPHOCTH TJIOCKOCTEH —

0,005 mm Ha 100 MM. Kpome TOTO, KOPIIyCHBIE JETAIN UMEIOT ITPOPE3N

U OTBEPCTHUS TMOJI KPerekHbIe GOMThI. PazmMepbl 1a30B y Beex jeTaseit

KOMILJIEKTa oJHaKOBbl. Ouu MoryT O6biTh 8, 12 u 16 Mmm (16 MM —

JIJIST KOMILJIEKTOB, IIPUMEHSIEMBIX B TSIKEJIOM MAIIMHOCTPOEHUH, 8 MM —

B IPUOOPOCTPOEHIHN).

C6opKy npucocobJeHNl BhIIIOAHSIOT paboyure BBICOKOU KBaJIK-
dbukanuu 1mo yeprexy i o6pasny geranu. Ecam npeamonaraercs,
4TO cOOPKaA TAKOTO IPUCIOCOOIEHHS MOKET IIOBTOPUTHCS, TO €r0 Iie-
necoobpasno cororpaduposarb. Bpems, sarpaunBaemoe Ha c6OPKY
Y CII, cocrasisieT B cpefiieM 2—6 4acoB B 3aBUCUMOCTH OT €TO CJIOXK-
HocTu. Bpems ot momenTa 3akaza Y CII 10 ycTaHOBKUY €TO Ha CTAaHOK
coctaysieT 1—-3 HS BMECTO IPUMEPHO 2 MeCSITIEB TTPU U3TOTOBJIEHUH
CIeraIbHOro Ipucnocobienus. IIpuMepbl ocHOBHBIX getaneil Y CII
mokasanbl Ha puc. 3.85. Cxema kommonoBku Y CII mist cBepieHus
JIBYX OTBepCTUH moka3aHa Ha puc. 3.86. Ha cxeme BUAHBI 371IeMEHTHI,
BXOJSIINME B MPUCIIOCOOIEHIE, U UX COeJUHEHNE B eJIMHYI0 KOH-
CTPYKIIHIO.
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[amnpnelimee pazputue cucreMbl Y CII 3akiiodaercs: B CO3/laHUN
HOMEHKJIATyPbl HOBBIX HOPMAJM30BaHHBIX M CTaHAAPTHBIX 3JIEMEHTOB
C BBICOKOMEXaHU3UPOBAHHBIMK 3aKUMaMU. B KOMILIEKT HEOOXOANMO
BKJIIOYATh [THEBMO-, THIPO3asKUMBI, 4 TAK/KE THEBMO- 1 3JIEKTPOTUAPAB-
JINYECKUe IIPUBObL, Habopbl OBICTPOeHCTBYIONIEN cOOPHO-Pa3bOpHOI
apMaTypbl IJIsl IPUCOEMHEHUS TPUCTIOCOOJIEHUIT K BJIEKTPOCETH U K 3a-
BOJICKO#1 CETH CIKATOrO BO3/IyXa.

3.7.3. Mpucnoco6neHuns K cTaHKam € NPOrpaMMHbIM ynpaB/ieHuem

DyHKIMY, KOTOPbIE BBIMOJHAIOT MPUCTIOCOOTIEHUS ST CTAHKOB
¢ YIIY, Te e, 94TO ¥ Ha CTAHKAX C PYYHBIM yIIpaBjIeHueM, — Ga3upo-
BaHUe U 3aKpellyieHue (3aKUM) 3aroToBOK. O/IHaKO BCJIEICTBUE OIpe-
IeJeHHBIX ocobeHHocTel cTankoB ¢ YIIY, K HUM NPeabsaABIsIeTcs P
crierudurueckux TpebGoBaHuil, B TOM YHCIE:

* TIOBBINIEHHBIE TPEOOBAHUS 1O TOYHOCTH, B YACTHOCTH TIOTOMY, YTO
croumocTb ctakoB ¢ YITY ropasjio Bbiliie, KpoMe TOTO GOJIBITUHCTBO
U3 HUX He TIpeiHa3HaueHbl i YepHoBO# (rpy6oit) 06paboTk;

* NOBbINIEHHbIE TPEOOBAHKS K UX JKECTKOCTH, YTO BBITEKAET, B 4acT-
HOCTH, U3 MIEpBOro TpebGoBaHus;

* B GOJIBIITMHCTBE CIyYaeB MPUCTIOCOOIEHUS TOKHBI 06€CTTeunBaTh
pea3aIuio MOJHON cxeMbl Ga3MpPOBaHUS 3aTOTOBKU B IIPUCIIOCO-
6aenun (OTHO3HAYHYTIO OPUEHTAIIHNIO 3aTOTOBOK OTHOCUTENLHO yCTa-
HOBOUHBIX 3JIEMEHTOB MPHUCIOCOOIEHNUS), TaK Kak 1Ipu o6paboTke
Ha crtankax ¢ YIIY nporpammupyemblie niepeMenieHus cTaHKa U WH-
CTPYMEHTA 3a4acTyIO 337]af0TCS OT Hayala OTcYeTa KOOPAMHAT;

*  Kak IPaBUJIO, IPUCTIOCOONEHHS CBOMMU GA30BBIMU MTOBEPXHOCTAMM
MOJKHBI 06eCTIeYrBaTh PEATN3anio MOJHOH CXeMbl 6a3UpPOBaHUs
MPHUCIIOCOOIEHNST OTHOCUTEJIbHO CHCTEMbBI KOOPAMHAT CTaHKA,
10 TO¥ ke IPUYNHE, YTO U B TIPEBIYIIEM TpeOOBaHUY;

* OTCYTCTBUE 3JIEMEHTOB JJIsI HAIIPABJIEHUS W ONpeAeIeHUs MOJI0-
JKeHUST UHCTPYMEHTOB, TaK KaK Ha CTaHKaX ¢ MPOTPAMMHBIM YIIPaB-
JIeHNEeM HavaJbHOe TIOJI0KEeHNEe U TPAeKTOPHS MHCTPYMEHTA OTpeie-
JIieTCSl aBTOMATUYECKH 110 33/JaHHON MTPOTPaMME;

* TIPUOPUTETHOCTD MPUHIIUIA eIMHCTBA 6a3, TaK KakK JJIs oTeparui,
BBITIOTHSIEMBIX Ha cTankax ¢ UIIY xapakTtepHa BbIcOKas KOHIIEH-
Tpalusl orepaiui;

« yHudukanmsa, obecrmedynBawmas BEICOKYIO TMOKOCTh MPUCIOCO-
OJIeHMs], & CIIeJOBATEIHHO MUHIMAJILHOE BPEMsI TIepeHAIaJIKK Ha 00-
paborky apyrux geraneii (npumenenne HCII ga crankos ¢ YITY
B GOJIBIIIMHCTBE CJIYYaeB HEIEIeco00pa3Ho, TaK Kak B 9TOM CJIydae
Pe3Ko yBesnuuBaeTcst ctouMocTb 1 cpoku TTIIT);
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* BO3MOXKHOCTH CMEHBI 3arOTOBKM BHe pabodyeill 30HbI CTaHKa

WU CTaHKa BOOOILE;

* Hajguure GBICTPOAEHCTBYIONNX MEXaHU3UPOBAHHBIX 3aKMMHBIX

YCTPOKCTB;

* BO3MOKHOCTH Pa3MeIeHUs] HECKOJbKUX 3aTOTOBOK HA OJHOM TIPU-
crocobeHnn u ap.

ITpu o6paboTke meraneil Ha crankax ¢ YIIY Bce 6oJsee MUPOKO
ucnoabsyiores ¥ BII u YHII npucnocobienns. KoHCTpyKIMK UX 10-
CTaTOYHO PA3HOOOPA3HBI U TIPSIMO 3ABUCIT OT BUJA TIPUMEHSIEMOTO
060pyI0BaHUsT, KOHCTPYKITIY JE€TATU U CTPYKTYPHI TEXHOJOTHYECKOTT
oriepaiuu. B kayecTBe nprMepa MOXKHO TIPUBECTU KJIWHOBbBIE CAMOIIEH-
TPUPYIOIINE 1 TTOBOIKOBBIE MATPOHBI /I TOKAPHOH ¥ MIIMGMOBAIBHON
06paboTKM, HAKJIOHHO-IIOBOPOTHBIE mpuciocobaenus (puc. 3.87, a),
maruHubie TiCKU (puc. 3.87, 6), nenurtenbHbie cTobl 1 Ap. OMHAKO
y TaKUX MPUCTIOCOOIEHNH €CTh U HEOCTATKY, B TOM YHCJI€ OTPAaHNYEHIE
1o (hopMe U pazMepaM TEXHOJOTMYEeCKUX 0as, 4TO HEPEIKO MPUBOIUT
K HEBO3MOKHOCTH TTOJTHOTO OPUEHTUPOBaHUs (6a3NPOBaHUs) TIPHCITO-
COOJIEHNsT Ha CTaHKe, 3HAUNTENHHOE BPEMST 3AMEHbBI UJIH TTEPEHATAIKH
npucnocobsnennii. [Toaromy cucremsr YBIT u YHII naunbosee neneco-
06pa3Ho UCIIOIB30BATD JIJIsT PEAT3AINN TPYIITIOBBIX TEXHOJOTHIECKITX
IIPOTIECCOB.

Puc. 3.87. YH/BepcanbHble NPUCNocobieHns:
a — HaKNOHHO-MOBOPOTHbIN cTON; 6 -TUCKM ruapasnmyeckne PARTNER NHV-130A

Takske MPUMEHSIETCS] CUCTEMA CIEIUATM3UPOBAHHBIX HAJIAJ{OUHBIX
npucnocobaennii (CHIT), kotopas obecnieunsaer 6asupoBanue 1 3a-
KpeTieHre TUIIOBBIX 110 KOH(MUTYPAIIUU 3aTOTOBOK Pa3JUYHBIX pas3-
mepoB. CHII cocTouT us 6a30BoOro arperata u CMEHHBIX HaJaZoK. Jd-
dextuBHoON obmacTbio npuMenenuss CHII sBisieTcs cepuiiHoe mpouns-
BOJICTBO.
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Hawubosee mupokoe npuMeHeHne Ha crtaHkax ¢ YIIY mosyumia
cucrema Y CII. Beicokas touHocth anemenToB ¥ CII obecnieynBaior
cbopky mpuctnocobeHul 6e3 Tocaeayonell MeXxaHndecKoi mopa-
6oTtku. daementsl YCII nng crankos ¢ UIIY ob6nagaoTr 6osblieil
JKECTKOCTBIO M TOUHOCTHIO, yeM 00bruHbie amementsl Y CIT pis yHu-
BepCAIbHBIX CTaHKOB. IIpumensior ase cucrembr Y CII: ¢ T-o6pasHbiMu
nasaMu u ¢ oTBepctusMu. B pesyibrate mogudukaru Y CIT paspabo-
taHa cucrema nepenagaxkuBaemerx Y CIT (ITY CIT). Kommnexr ITY CIT
COCTOUT B OCHOBHOM W3 Hepa3OOPHBIX 3JIEMEHTOB, 00ECIIeYMBAIONINX
OBICTPYIO ero cOOPKY M MePeHaNalKy U IpeAcTaBiser coboil Habop He-
Pa3bOPHBIX Y3JI0B, MEXaHU3UPOBAHHBIX OBICTPOAEHCTBYIONINX 3a5KUMOB,
U3 KOTOPBIX KOMIIOHYIOTCSI Pa3jiMyHble MpUcTocobienus ais dpe-
3epHBIX, PACTOYHBIX, CTPOTAIHHBIX, CBEPIMIBHBIX U JIp. PaboT. YMeHb-
IIeHVE YKUCJIA CTHIKOB TOBBIIIAET JKECTKOCTh M TOUHOCTb YCTPOUCTBA.

Taxxe mis crankos ¢ YITY (pesepHOii, CBEPIMITBHON ¥ PACTOYHOMN
IPYIII, UCIIOJIb3YEMBIX B CEPUIHOM ITPOU3BOICTBE, BHIIIYCKAETCS KOM-
ekt cbopHo-pasbopubix mpuctocobmenuit (CPIT — YITY). Bpems
cOOPKH OJTHOTO TAKOTO MPUCTIOCOOJIEHUS CPEIHEN CIOKHOCTH COCTAB-
asiet okosio 0,5 gaca.

Ias crankoB ¢ YITY ObLia Takike co3faHa CHCTeMa arperaTupo-
BaHHBIX GbICTpOIIEpeHaakuBaeMbix mpucrnocobienuii (ABIT). B aToii
CHICTEME OTCYTCTBYET Ga30BBIN 2JIEMEHT — TLIUTA, €€ (DYHKITUIO BBITIOJ-
HSeT CTOJI CTaHKa C CeTKOW KOOPAMHATHBIX OTBepcTuil. CeTka oTBep-
cTuii uMeeT 6YKBEHHO-TU(MPOBYIO0 MHANKAIIO. TEeXHOIOT IPOrPaMMHUCT
COCTaBJISISI KapTy HATAAKU MPUCTOCOOIEH S, YKA3hIBAET KOOPAUHATHI
OTBEPCTUIA, TI0 KOTOPBIM PACIIOJIATAIOTCS YCTAHOBOUHbBIE W 32 KIMHbBIE
arperaTsl.

s metasneii cokHOM KOH(MUTYpAIUW WHOTIA UCTIOJNB3YIOT ajlarl-
TEpHI, MPUKJIENBaeMble K HEKPUTHYECKUM MECTaM JIeTaii ObICTPOTBEP-
JEIONIUM XOJIOZHBIM KJIEEM, Y4TO TO3BOJIsIET 6e3 GOJIBIIIX 3aTpat Mpo-
U3BOJIUTH YCTAHOBKY M KpeIJIeHHe JeTalu ¢ J0ObIM BUIOM KOHTYpA.
IToce okoHYaHMsT 06PAOOTKY IETAIN TTPOM3BONTCS OTAETEHUE ajall-
TEPOB JIJIsI UX MOBTOPHOTO MCIIOIH30BAHUS.

Crousl 06pabaThiBAONINX TIEHTPOB MOTYT UMETh Pas3JUYHYIO KOH-
burypanuio camu 1o cebe, 1160 HA HUX MOTYT YCTaHABJIUBATHCS J10-
MOJTHUTEJNbHO HAKJIOHHO-TIOBOPOTHBIE WJIM MOBOPOTHBIE CTOJIBI (CM.
puc. 3.87, a). [IoBOPOTHBIA CTOJM MOXKET OBITH HAKJIOHSEMBIM, C BEPTH-
KaJIbHO-TOPU30HTAJIbHBIM, IIPO/I0JIbHO-IOTIEPEYHBIM U TOJIBKO FTOPU30H-
TaJTBbHBIM TIepeMETEHNEM.

Haxnonsembie npucocobpeHust HEPEAKO CHAOXKAIOTCS CIIelu-
AJTBHBIM TUCKOM, JAIONINM BO3MOKHOCTD Pa3IeJIATh CTOJ HA HECKOJIbKO
pabounx 30H. Hanbosiee T€XHONOTHYHBIM NMPUHATO CYUTATH TIOTIE-
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PEYHO-TIPOAOTbHBIN cTOJ A7 cTaHkoB ¢ UIIY. Ero koHCTpyKTHBHBIE
JIOCTOMHCTBA 3HAYUTEJNHHO PACIIUPSIOT (DYHKIIMOHAIBHOCTD U TIPOU3-
BOJIUTETHHOCTH (hpe3epHOTO obopymoBanus. Takke TPUMEHSIIOTCS Ba-
KyYMHbBIE€ CTOJIbI, KOOPAUHATHBIE CTOJIbI, OCHAIIAEMbIE POTPAMMHBIM
yIIpaBJeHNEM, TOBOPOTHBIE CTOJIBI U JIP.

[Ipu HaMumm Ha cToJIe cTaHKa (MM HAKJIOHHO-TIOBOPOTHOTO CTOJIA)
MPOJIOJIbHBIX [1a30B W IIEHTPAJIBHOIO MOMEPEYHOro Masa MPUCIOCcOo-
Gaetirie 6a3MPyeTCst € TOMOIIIBIO TPEX MPU3MATHIECKUX VJTH THITHHPU-
YEeCKHUX MTIOHOK IO MPOJI0JIBHOMY U TIoTiepedyHoMy nazam. [Ipu nammaun
Ha CTOJIe IPOJIOIBHBIX MA30B U IEHTPATBHOTO OTBEPCTHS Ga3upPOBAHNUE
NPUCTIOCOOJEHNS TPOUSBOAAT € TIOMOIIBIO MalbIa MO IIEHTPATHHOMY
OTBEPCTHIO U IITOHKYW WJIU JABYX TAJbIEB IO MPOIOJbHOMY Ta3y.
[TpucniocobieHne MOKHO 6a3MpPOBaTh MO ABYM ILIOCKOCTSIM B KOOP-
JIMHATHBIN yTOJ MOCPEICTBOM TOYHO M3TOTOBJIEHHOTO U BBIBEPEHHOTO
YTOJIbHUKA, YCTAHABINBAEMOTO U 3aKPETJISIEMOTO B TIPOOJbHBIX MAa3ax
CTOJIa CTaHKAa.

BoamoskHO Takske 6HazupoBaHWe MPUCITOCOOTEHUI TOIBKO TIO MPO-
IONBHOMY TIa3y. B aToMm ciydae cBsI3h HAUAIBHOTO TOJIOKEHUS WH-
CTPYMEHTa M TPAeKTOPUU 0OPabOTKHU C HAYAJIOM CHCTEMBI KOOPAMHAT
CTaHKa TI0 TIPOOIBHON OCH CTOJIAa OTCYTCTBYET, M YCTAHOBKA UHCTPY-
MEHTa B UCXOAHYIO TOYKY 00PabOTKHU [OJIKHA OCYIIECTBISATHCS JTHOO
C MOMOIIIBIO MIYTIa, OO TI0 YCTAHOBOYHOMY OTBEPCTHUIO UJIU IITHIPIO.

Ha croupt crankos ¢ YIIY, He UMEIOMIMX Ta30B U OTBEPCTHH JJ1st Ha-
3UPOBAHUS TPUCTIOCOOTEHUH, YCTAaHABIUBAIOT M JKECTKO KPETISIT Ha-
KJIQ[IHBIE TTUTHI ¢ CeTKOM T-06pa3HbIX Ma30B U KOOPAWHATHBIME OT-
BEPCTUAMU.

Jlns 6a3vpoBaHUs 3aTOTOBOK OTHOCHTENHHO Hadyaja KOOPAMHAT
(bpesepHDBIX, CBEPAUIBHBIX, PACTOUHBIX cTaHKOB ¢ YIIY mpumensior
YCTAHOBOYHBIE AJIEMEHTBHI, KOTOPbIE YCTAHABIUBAIOT U 3aKPEILISIOT
B T-00pasHbIX mMasax MM OTBEPCTHAX CTOJIA cTaHka. s Gasupo-
BaHUS 3aTOTOBOK HAa TAaKUX CTOJIAX PUMEHSIOT PA3JIMYHbIE MTOAKIAIKY,
MIJIAHKH, YIIOPBI, TOMKPATHI, IITHIPH TJIAKUe WX CTyneHYaTsie. s co-
KpanieHus: HOMEHKJIATYPbl 3TUX 2J€MEHTOB MHOTHE W3 HUX J1€Jai0T
peryJaupyeMbIMU U TlepeHaNakuBaeMbIMU. Ha ajieMeHThI, mMeloIme
NTMPOKOe NpUMEeHeHne, CYIeCTBYIOT cTaHaapTel, HanmpuMmep, [OCT
1559-67 «IloAmOpKN BUHTOBbIE JJIsi CTAHOYHBIX TPUCTOCOBIEHMIA,
Koncrpyxius», TOCT 1560—-67 «Pacrnopku BUHTOBBIE [JTsT CTAHOYHDIX
npucrocobuernit. KoHeTpyKims».

Ha puc. 3.88, a mokazana peryampyemas TOAKJIAIKa, KOTOpas CO-
CTOWT W3 IBYX TJIaHOK 1, 2, Taiiku 3, BUHTOB 4, BKJIa/blla 6, BUHTA 5
¢ pykoaTkoit 7. lafika 3 1 Bk ipilil 6 MapHUPHO 3aKPEIJIeHbl COOTBET-
cTBeHHO B Tmankax 1 u 2. [Ipm BpameHny pyKoSTKYA BUHT 5 BBUHUNU-
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BaeTCs WJIM BHIBUHUMBAETCS W3 TallKW 3 W TIJIAaHKH, TIepeMeNIasich OHa
OTHOCUTEJIBHO JIPYTO, YBEJIMUYNBAIOT WJIN YMEHBINAIOT BBICOTY IOJI-
KJIaJ K.
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Puc. 3.88. DnemeHTbl 1A GbICTPOV NepeHanagky NpUcnocobneHus

s 6oapmieil 3 GEKTUBHOCTH MCIIOAb30BAHKUS CTaHKOB ¢ YIIY
TIPU MAJIBIX MAPTUAX 00pabaThIBAEMBIX 3aTOTOBOK TIPUMEHSIOT GBICTPO-
nepeHasakuBaeMble 3aKMMHbIe yeTpoiicTa. Ha puc. 3.88, 6 npusenena
KOHCTPYKIMS OBICTPONIEPEHATAKUBAEMOTO 3aKUMa. 3a5KUM COCTOUT
u3 npuxsara 2 ¢ 3ybmamu Ha Topie, onopsl 1 u 6osra 3 ¢ raiikoi. Ile-
PeCTaBJIsist IPUXBAT 110 3yOI[aM OTIOPBI, PETYJIUPYIOT BBICOTY 35KUMHOTO
YCTPOMCTBA.

st cokpanieHusi BpeMEHU Ha MepeHasa/Ky CTaHKa IPUMEHSIOT
CHCTEMBI COOPHO-Pa3bOPHBIX OBICTPOTIEPEHATAKUBAEMBIX 3aKMMHBIX
YCTPOUCTB, COCTOSTINX U3 YHUMPUITUPOBAHHBIX KPETTEKHBIX 3JIEMEHTOB.
Jlns obecrieueHust GBICTPO MepeHaNTa[KN TIPUMEHSIOT OBICTPOCH-
eMHble raiiku. Ha puc. 3.88, 6 mokazaHa pa3pes3Hast pacKpbIBAIOIIAsICs
ObicTpocheMHast Taiika. [10JI0BUHBI Taiiki 1 COeIMHEHBI TIOCKON TPy -
JKIHOM 3, a Ha HApYKHYTO TIOBEPXHOCTD HAETO KOJBIIO 2. UTOGB! CHATH
raiiky ¢ 60Jra, HeOOXOAUMO CIBHHYTH KOJIBIIO BBEPX, U ILIOCKAs TIPY-
JKWHA pas[BUHET moJyraiiku. [Ipu HafieBaHUM TallKU Ha OOJT KOJBIO
C/IBUTAIOT BHU3.
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[l mOBBITIEHNST TPOM3BOANTETPHOCTU 3aKPENJIeHNST 3aTOTOBOK
Ha ctankax ¢ UIIY ucnonp3yioT pa3inyHble THEBMAaTUYECKUE W TU]I-
paBiandeckue OBICTPOAEHCTBYIONINE MEXaHU3UPOBAHHbBIE TPUBOIBI.
Ha puc. 3.89 nokazano 3askumHoe ycTporictBo. Kopiyc rujiporiuivsipa
7 ¢ moMo1bio (paania 9 mapHUpPHO 3aKpenseH Ha ocHoBanuu 10, ycra-
HaBJIMBAaeMOM Ha cToJie cTaHKa. IIITok mopurHs § mocpecTBOM TIPS 6
MIAPHUPHO COeNHeH ¢ npuxBaToM 7. [IpuxBaT ycTaHOBI/IEH ITAPHUPHO
Ha ocH 5, B pe3p00BOe OTBEpCTHE KOTOPOi BBUHYEH Goat 4. Ha KoHer
6oJTa HajieTa raiika 2 ¢ HaKaTKOH, 3akperuieHHast mrudrom 3. [Tpu me-
peMeleHH TOPITHS THAPOIUINHAPA BBEPX IIPUXBAT TOBOPAYNBAETCS
BOKPYT OCU U 3aKPeIJIsieT 3ar0TOBKY. DbIcTpast TiepeHaiaka npuxnara
0 BBICOTE TIPOU3BOJIUTCS BpallieHneM 6oJta 4 TailKoii.
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Puc. 3.89. bbicTpoaencTeyoLee 3aXKnMMHOe YCTPONCTBO

Ha crankax ¢ UIIY npuMeHSIOT TakKe ClelMaJu3nupOBaHHbIE TTPU-
criocobJieH st, TpeiHa3HAYeHHbIE IS YCTAHOBKU W 3aKPETLIEHVST TPYIITT
3arO0TOBOK, MMEIOIUX OJWHAKOBbIe 6a3zoBbie moBepxHocTu. OHu ObI-
BAaIOT PETYJIUPYEMBIMU U HAJIA[OYHBIMIL,

CriennasibHble TTPUCTTOCOOTEHIST HAXOSAT TPUMEHEHe Ha CTAaHKAX
¢ UITY B Tex cuaydasax, KOra HEBO3MOXKHO TPUMEHUTD IPYTUe BUIBI
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npucnocobsennii. CrennaabHble IPUCIOCOOJEHUS HEIAI0T YIIPO-
IIEHHOU KOHCTPYKIIMHU U M3rOTABJIMBAIOT OOBIYHO HA TEX K€ CTaHKax,
Ha KOTOPBIX OHU OYAYT UCTIONb30BaThesA. [ 6asupoBaHus U 3aKper-
JIEHUsI 3aTOTOBOK OOBIYHO MCIIOJIb3YIOT YHHUBEPCAAbHBIE YCTPONCTBA
u geramu. Ha puc. 3.90 mokasano crernuajbHOe IPUCIOCOOIEHTE
aasg o6paboTku yrosbuuka 6. Ha crienuanbHoi mimre 5 yCTaHOBJIEHBI
Gasupyrouie IWThIPH 2, 3 ¥ CTaHAapTHBIN 3akuM 4. IIpucmocobienne
yCTaHaBJMBAIOT HA HAKJIAJHON CTOJI C CETKOW OTBEPCTUI U Ha3UpyioT
oTBepcTUsl 1 1O IBYM TITHIPSIM.

il
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Puc. 3.90. CneumnanbHoe npucnocobneHne ana o6paboTku yronbHMKa

BO”pOCbI ons CAMOKOHMPpOonAa

Yro takoe yHudukanug u craigaprusanusa? Kakosa 1esnb ux mnpose-
JIEHUST?

Ha xaxux aramax yHuGUKAIISI 1 CTAaHIAPTU3AIUS JAI0T 9KOHOMUYECKUH
apekt?

B kakux cucremax Hanbosiee NIUPOKO MPUMEHSIOTCS YHUDUKAIIUS U CTaH-
JlapTu3anus?

Yro Takoe CMEHHAs HAJIa/IKa U U3 Y€ro OHA COCTOUT?

Kakumu criocobamu Y HII nepeHasiakuBaior Ipu 1epexojie Ha 00paboTKy
JIPYyTOi jietann?

Kakumu criocobamu nepenanaaku Y HIT monb3yiores mpu rpymmnoBoii 06-
paboTKe jieTajieil Ha EPEMEHHO-TIOTOUHBIX JIMHUSAX?

W3 xakux rpynm getaseit cocrout Y CII?



10.
11.

12.
13.
14.

KakoBbl 0coOOeHHOCTH TIPUCIIOCOOIeHUH K cTankaM ¢ IITY?

Kakue cucrembl npucnocobieHunii IpUMEHSIIOTCs Il CTaHKoB ¢ YIIY?
J171s1 4ero MPpUMEHSIIOTCST HAKJIOHHO-TTOBOPOTHBIE CTOJIBI?

Kakumu cnocobamu npousBoguTcsa OasupoBaHUEe NPUCIIOCOOIEHUI
Ha crankax ¢ YIIY?

Jlnst gero Ha crankax ¢ UITY ucnosb3yioTest HakJIaaHble TITUTHI?
ITpuBeauTe npuMep OBICTPOIIEPEHATAKUBAEMOIO 3aKIMHOIO YCTPONUCTBA.
B xakom cayuae nns crankoB ¢ UIIY npumensitores: cneruanibHble MIpU-
crocobreHuns?

3.8. MEXAHU3ALA N ABTOMATU3ALNA NPUCNOCOBNEHUN

B dannom nynkme packpvimoel NOHAMUA MeXAHU3AUUU U ABMOMAMU3AUUU
npucnocobaenull, ux 3a0a4u U HA3Ha4eHue, npueedeHsbl NpuUMepsbl PA3AUYHbIX
CHeyuUanNbHbIX A8MOMAMUZUPOBAHHBIX U MEXAHUZUPOBAHHBIX CIAHOUHBIX NPU-
cnocobnenull.

B COBPEMEHHDBIX YCJJIOBUAX YPOBEHDb aBTOMATU3allUN ITPOU3BOACTBA

HEIIPEPBIBHO MOBBITIAeTCS. PydyHble M MallTUHHO-PYYHBIE TIPOIIECCHI 3a-
MEHSIOTCS MEXaHUUECKUMU W aBTOMATU3UPOBAaHHBIMU. KoHIIeHTpaIus
oTiepaliii B cOUeTaHWM C aBTOMaTHU3alieil TPOM3BOJACTBEHHBIX MPO-
1IECCOB CO3/IAI0T TPEANIOCHIIKN POCTA TTPOU3BOIUTETbHOCTH TPY/IA, MO-
BBINIIEHUS 3(DHEKTUBHOCTH TTPOU3BOACTBA. [lOCTOMHCTBA, KOTOPBIMHU
00JtaaeT aBTOMAaTU3aIUsT TPOM3BOACTBEHHBIX MTPOIECCOB, OUEBUIHBL

CyLIeCTBEHHOE IIOBbIIIEHUE KayecTBa IPOAYKIUU 32 CYET UCKJIIIO-
YeHUs BIUSHUS 4eI0BeuecKoro hakTopa Ha MPOU3BOACTBAX, TpPe-
GYIOIMNX BBICOKOH TOYHOCTH BBHITTOJIHIEMBIX PadoT;

ycTpaHeHHe OMMUO0K W HAPYIIEHUH TEXHOJIOTHYECKUX PEKIMOB, He-
U36EKHBIX TIPU PYYHOM TPY/IE;

npuMeHeHre YI06HON GBICTPO TTepeHacTpanBaeMoil aBTOMaTH3MPO-
BAHHOW CUCTEMBI YIIPaBJICHMUS;

0CBOGOJK/IEHYE UeTOBEKA OT MATOKBATU(DUIIMPOBAHHOTO U MOHOTOH-
HOTO TPYZQ, TPYAOEMKUX U TSXKEJIBIX OllepaInii;

yJIydllleHue yCJAOBUN TPy/a, UCKJIIOYEHUE BO3JCHCTBUS BPEAHBIX
(pakTOpOB Ha MepcoHaT HA MPOU3BOJCTBAX C TTOBBIIIEHHOU OTTACHO-
CTBIO;

YMEHBIIEHUE KAUTAIbHBIX BJIOKEHUIM;

CHUYKEHHUE PAacXojIoB Ha 3apaboTHYIO IJIaTy;

COKpallleHHe TJIoMafed W YUCIEHHOCTH 00CAYKUBAIONIEro Mepco-
HaJa.

B nannbiil mepuon MexaHW3alus M aBTOMATHU3AIlUs SBJISIOTCS

OCHOBHBIMM HaAIIpaBJIEHUAMU B IIPOEKTHUPOBaHUMN HpMCHOCO6JI€HHfI.
B saBucumoctu ot Maciuraba IIPpOMU3BO/JICTBA IPOBOJUTCA YaCTUYHaA

173



WJIY TTOJTHASL aBTOMATH3aIMs TIPUCTocodmeHuni. YacTHUHO aBTOMATU3H-

PYIOT CJIeyIONINe TIPUeMbl PaboThL:

*  3arpysKy 3ar0TOBOK B PabOUyI0 30HY NPUCIIOCOOIEHUS;

* (a3MpoBaHUe 3arOTOBOK, T.e. JOBEJIEeHHEe UX 0A30BBIX MOBEPXHOCTEN
10 TOJTHOTO KOHTAaKTa ¢ YCTAaHOBOYHBIMU DJI€MEHTAMM IIPHCIOCO-
OJ1eHus;

*  3aKpellieHUe U OTKPEIJIEHUE 3ar0TOBOK;

* Bpamenue, GUKCANNIO U KpelJeHre MOBOPOTHBIX (MM Trepe-
JBVZKHBIX ) 4acTell MPUCIOCOBIEeHMIL;

*  CbEM M BBITAJIKMBAHME 3aTOTOBOK MOCIE 00pabOTKY;

* u3MepeHue AeTaeil B mpoiecce 00paboTKY;

*  OYKCTKY OT CTPY’KKHU | JIp.

B aBTrOMarmuecknx mpucnocoOMeHUSX BCe IPUEMb, HAYMHAS OT 3a-
IPy3KHU 1 6a3upOBaHKs U KOHYAst CheMOM 00paboTaHHbIX AeTajel, mpo-
M3BOAATCA Ge3 yJacTus UCIOJHUTENs. B moryaBToMaTHYeCKIX IPUCIIO-
COOJIEHNSIX aBTOMATU3UPYETCA TOJABKO YaCTh IIPHEMOB.

ABTOMaTH3aIMA TPUCIIOCOONEHIH B GOJIBITMHCTBE CTy9aeB OCHOBaHA
Ha MPUMEHEHUH THEBMATUYECKUX, THEBMOTH/PABINYECKUX, MEXaHW-
YeCKHX, 9JIEKTPUYECKUX WJIU TUAPABINYECKUX IPUBOIOB, YIIPABJISAEMBbIX
yepes3 KOHEYHbIE BBIKJII0YATENH, CEPBO30JIOTHUKN M YIIOPhI MepeMela-
IOMUMUCA PaboYMMK OpraHaMu cTaHka (IIMUHAETIEM CBEPJIUTIBHOTO
cTaHKa, CyIIOPTOM TOKapHOIO CTaHKa, CTOJOM (hpPe3epHOro CTaHKa
U T.1.). ABTOMaTusanus 1uK/Ia paboThl CTAHKa, AOTNOJHEHHAsT aBTO-
MaTusaiueii mukaa paboTsel IPUCTIOCOOIEHNS, TIO3BOJISIET IPEBPATHTh
OOBIYHbIE YHUBEPCAJTbHBIEC CTAHKY B MOJYaBTOMATBI M aBTOMATbI, & 9TO,
B CBOIO 0Y€epPe/ib, 0OECIIeUNBAET 3HAUMTENBHOE TTOBDIIIEHNE TPOU3BO/IN-
TEJBHOCTH TPy/Ja M BO3MOXKHOCTH MHOTOCTAaHOUHOTO OOC/IYyKUBAHUSI.
Hampumep, ecim ToKapHble MOJTyaBTOMAThI MU GeCIeHTPOBO-ILI(O-
BaJIbHbIE CTAHKU OCHACTUTD 3arPy304HO-Pa3rPy304HBIMH yCTPORCTBAMM
(IpHCTIOCOGTEHUAME), TO OHU CTAaHYT aBTOMATaMU, a YHUBEPCATbHbIE
KpyTroiidoBajbHble CTAHKU MIPU YCTAHOBKE Ha HUX M3MEPUTEIbHBIX
YCTPOJCTB /11 aBTOMAaTHYECKOTO KOHTPOJISI pa3MepoB B Iporiecce 06-
paboTkn — nojryaBToMaTaMu. IIpu aTOM B aBTOMaTU3UPOBAHHBIX MTPHU-
crocobMeHnAX M0JKHA ObITh IIOJHOCTHIO MCKII0YEeHa BO3MOKHOCTD
HENPAaBUJIbHOI YCTAaHOBKM 3arOTOBKU. [[JI1 HTOTO TPUMEHSAIOT GJIOKH-
POBOYHBIE M MPEAOXPAHUTEIbHBIE YCTPOICTBA, KOHTPOJbHBIE YIIOPBI
(B aBTOMATUYECKHX JIMHUAX ), KOTOPBIE TPU HEMPABUIBLHOM TIOJIOKEHUN
3arOTOBKHM OCTaHABJIMBAIOT CTAHOK, M T.IL

Ha puc. 3.91 nokasana cxeMa aBTOMaTU3UPOBAHHOTO CBEPJIMIBHOTO
npucnocobaenus. [l mosydennst HenpepbhIBHOTO BO3BPATHO-MOCTYIIA-
TEJHHOTO JABMKEHUS IMIIMH/AEAS CTaHKa Ha Bajly KOJIeca PEEYHOrO Me-
XaHM3Ma MOJIaYM yCTAaHOBJEH KyJIauoK 7 Mojaun, KOTOPhIA HAXOAUTCS

174



11

\-

MaTn3n

Puc. 3.91. Cxema aBTO

175



B TIOCTOSTHHOM CONPUKOCHOBEHWHU C POJIMKOM KyJjadka 2. IIpu Bpa-
NIeHUU Baja KyJadoK 7 JeficTByeT Ha KyJadyoK 2, TPaBblii KOHEI] KO-
TOPOro HasKuMaeT Ha (hJIaHel[ IITHHAEI CTaHKa, IIPOUCXOIUT pabodast
nozaya mmmuHaes. OOpaTHbIA X0/ MIMHAEIS IPOU3BOAUT KOHTPIPY3,
MOMENEeHHbIN B cTaHWHe cTaHka. Kynadok 2 ymnpasiisieT THeBMOpa-
crpefieJIuTesNIeM 3, PeTyTUPYIONTUM TIOCTYTIJIEHUE BO3/yXa B ITHEBMOITH-
auugap 9.

ITpucrocobeHne COCTOUT U3 HEIOABUKHOTO KOpIyca 7 ¢ HeIo-
JIBUZKHO 3aKPEIJIEHHBIMY Ha HEM TTOPIITHEM &, BXOSAIIUM B ITOJ[BUKHbIT
KOPITyC ITHEBMOITMJIMH/IPA 9, a TaKKe 3aKUMHOTO YCTPOHCTBA. 3arpyska
nerasneii 4 npoucxoaut u3 Marasuna 12. ITocse Toro kak orBepcTre 06-
paboTaHo, U IIMHETb MOAHUMAETCS BBEPX, KYJIa40K 2 MOBOPAYNBACTCS
CBOEH BIAJAMHOM K MITOKY TUApopaciipeaeantess 3. Y mox nefictBuemM
NPYKUHBI 17 MOPIIHU TUAPOPACIIPENETUTENST TIEPEMEIIAIOTCS BIIPABO,
TepEKPhIBasi OTBEPCTHE IJISI MTOIaYN CKATOTO BO3/IyXa M COEUHSIS pa-
60uyI0 TOJIOCTh MHEBMOIMIMHAPA 9 ¢ atMocdepoii. [Toa neiictBuem
MPYKUHBI 5 TMOJBVKHBIA THEBMOIUJIVHID HAUWHAET MepPeMeIaThCs
BIpaBo. [Ipu 3TOM MpocBepeHHas JeTalb CKaThIBAETCS BHU3, a OTpa-
GOTaHHBIN BO3/LYX, BEIXO/S Uuepe3 KaHasl 6, 04riiaeT pabouyio 30Hy Mpu-
crocobsieHus ot cTpy kK. IlepemelieHie BIPaBoO MPOUCXOIUT A0 TEX
op, TIOKa OuYepeHasl 3arOTOBKA M3 Mara3uHa He OIyCTUTCS B Ma3 I1u-
sunapa. Kymauok 7 Bpaiaercsi HEIPePbIBHO, W TIPU OITYCKAaHWUUW IITHH-
Jleis KyJadoK 2 CMEeCTUT TOPIIeHb THEBMOPACIIPEENTUTENST BIEBO
U BHOBb COEUHUT ITHEBMOITMJIUHIAP 9 C BO3AYXOIMOABOISIIEN CETHIO.
[THeBMOTIMIIMHD 9 HAYHET TIEPEMEIIAThCS BJEBO U MOAACT 3aTOTOBKY
B 30HY 00paboTku. OT BBINAJEHUS TIPU TIEPEMEIIEHUN 3aTOTOBKY Yep-
JKUBAET TTOANPYKUHEHHBIN yriop 710.

Cxema aBTOMATU3MPOBAHHOIO YCTPOMCTBA AJIl yCTAHOBKH 3yOUaThIxX
KOJIEC Ha IIEHTPHI IEBUHTOBAJIBHOTO CTaHKa I0Ka3aHa Ha puc. 3.92.
ITpucmocobeHrne COCTOUT M3 MOABUIKHON KapeTKu 2, Ha KOTOPOi
PacIoJioKeHbl TOBOPOTHBIE 3aXBaThbl 5, 6 U TTHEBMOIMJIUHAP 4, 1TPO-
W3BOJISANIAN MTOBEM U OTyCKaHue 3aXBaToB. [Ipm mepemerienun mu-
auHApoM 1 KapeTKu 2 BJIEBO 3aXBaThl OMYIEeHBI. B KpaliHeMm JeBOM
MOJIOKEHUW KapeTKU IUJWHADP 4, TlepeMeliasich BJIEBO, TPOU3BOJUT
HOABEM 3aXBaTOB, IIPU ITOM 3aXBaT 6 GepeTr 3aroTOBKY ¢ HAKJIOHHOIO
JIOTKa 8 ¥ IPUTIOJTHUMAET ee JI0 YPOBH:I IIEHTPOB CTaHKa (B 3TO BpeMs
3arOTOBKHU 7 MEPEKATHIBAIOTCS HA OJUH Iar), a 3aXBaT 5 MOJBOIUTCS
noz 06paboTaHHyIO feTalb, YCTAHOBJAEHHYIO B IieHTpax. Ilocie oTxoma
LEeHTPOB 06paboTaHHasI JeTalb OIycKaeTcsl B 3axBar 5. Jlajiee KapeTka
2 TiepeMeriaeTcs BIPaBO, W 3aXBaT 6 CTABUT 3arOTOBKY B IOJIOKEHUE,
KOT'/Ia ee 1IeHTPOBbIE OTBEPCTHS COBMENIAIOTCST € IIEHTPAMU CTaHKa, a 3a-
XBar 5 nepemeriaer 00paboTaHHYIO AeTanb K JoTKY 3. Tlocie ycTaHOBKY
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B IICHTPHI 3aTOTOBKU IIUJIUHAD 4, TepeMelnasich BIPaBO, OMyCKaeT 3a-
XBaTbl. 3aXBaT 6 OTXOAMUT OT 3arOTOBKH, 3aXBaT 5 OIYCKaeT JleTalb
Ha JI0TOK 3. Jlasiee IUKJ TIOBTOPsieTCst. PaGoTa MUIMHAPOB CKOOPMHI-
poBana ¢ paboTOil MEXaHU3MOB CTaHKA.

Ha aBTOMaTHYeCKUX JIUHUSIX UCTIOMB3YIOT TIPUCITOCOBTIEHIS CTAIHO-
HapHbIEe U TPUCTOCOOIEHUS-CITy THUKH.

CranoHapHble TPUCTIOCOBIEHNsT aBTOMATUYECKUX JIUHIH BBITOJI-
HATOT Te jKe (GYHKINHU, YTO W 0OBIYHbIE TpUCTocobaennst. X MOHTH-
PYIOT Ha OTAEJIbHbIE arperaTbl aBTOMaTI/I‘{eCKOﬁ JIMHUN. B nux J10/1a10T,
YCTaHABIUBAIOT, 3aKPEMIAoT, 06pabaThiBalOT, OTKPEIJIAIOT U Tepe-
JIAIOT Ha TPAHCIOPTUPYIOIee YCTPOUCTBO 3aTOTOBKHU. OTJANUNTENbHON
Y4epPTOH HTUX TIPUCTOCOOJIEHUN SBJISETCS TO, YTO OHU JIOJIKHBI 0bectie-
YUBATh MPABUJIBHYIO YCTAHOBKY 3aTOTOBOK IIPU MPOCTEHIINX ABHKE-
HUSIX TPAHCIOPTUPYIOMIUX YCTPOUCTB. /7151 3TOTO ONIOpHBIE TJIACTUHKHY,
KaK MPaBUJIO, SBJSIIOTCS TPOAOJIKEHUEM HAMPABJISIONINX IJIAHOK
TPAaHCIOPTUPYIOLIEr0 YCTPOICTBA, a yCTAaHOBOYHbIE I1AJIbIbI BBIIIOJI-
HSIOT BBIIBIKHBIMU. ECTM yCTaHOBOUHBIE 2JI€MEHTHI HETIOIBUKHBI,
TO TIPABUIBHOE TTOJOKEHNE 3aTOTOBKU 00ECTIETMBAETCS TOTTOTHITEb-
HBIMH TPUKMMaMU-0CHITIATENSIMU, 00ECTIEUNBAIOIIMME TIJIOTHBIA KOH-
TakKT Ha30BBIX TTOBEPXHOCTEN € YCTAHOBOYHBIMHU 2JIEMEHTAMU.

HpI/ICHOCO6JIeHI/IH aBTOMATUYECKUX JUHUN OJKHBI OBITH Ha-
MEeKHBIMU ¥ 6e30TKa3HBIMU B pabore. [10aTOMY B HUX 4acTO TPeIy-
CMaTpUBAIOT aBTOMATHYECKUH KOHTPOJb IIPABUIBHOTO ITIOJIOXKEHUS
3aroTOBKU C MOMOINIBIO TTHEBMATUYECKUX, 3JEKTPUUECKUX U JPYTUX
IaTINKOB. Dosblioe BHIMaHMe yAEASIOT aBTOMAaTUUECKOH OYMCTKE
MPUCTOCOONEHUSA OT CTPYKKH. 3aKMMHOE YCTPOUCTBO JOJKHO OBITH
HA/IE’KHBIM U CAMOTOPMO3SIIITIM.

BonbIIMHCTBO aBTOMATUYECKUX JUHUK paboTtaer 1pu 6asupo-
BAaHWU JE€TATU 1O MJIOCKOCTH U IBYM IWJIUHAPUYECKIM OTBEPCTUSIM,
HanpuMep, Tak 00pabaThIBAIOT KOPIYCHBIE AeTain. Eciu 3arotoBka
He uMeeT TakuX 6a3 u ee 06pabaTHIBAIOT MPU YCTAHOBKE B TIPHUCIIO-
cOOMEHNN-CIIyTHUKE, TO CAMO MPUCTOCOOIEHNE-CITYTHUK Ga3uPyIOT
MO TJIOCKOCTH ¥ ABYM OTBepcTusM. IIpu TakoM 6GasupoBaHUM BbI-
BIDKHBIE YCTAHOBOYHBIE 9IEMEHTHI (TIATBIIBI U (PUKCATODPHI) BHI3BIBAIOT
yBeJIIMUeHNe MTOTPENTHOCTH YCTAHOBKY 3ar0TOBKH. [loaToMy X TOuHOCTH
NPUCITOCOOTIEHUH JIJIsT aBTOMATHYECKUX JIMHUN TIPEAbSBIISAIOT MOBBI-
meHHble TpeboBaHus. s yBeJndeHsT TOYHOCTH 00PabOTKU TaKKe
clelyeT yAeasATh GOJbIIoe BHUMaHUE TIOBBIIEHNIO JKECTKOCTH TIPUCIIO-
COGJIEHNST ¥ OTCYTCTBUIO WJINM YMEHBIIEHUIO Ae(hOpMAINU 3aTOTOBKH
11O/ IEICTBUEM CHJI 3aKHMa.

ITpucrocobaeHUsA-CIyTHUKY TPUMEHSIOT st 06paboTKY 3aro-
TOBOK CJIOKHOH KoHdurypanuu. Bee cragum 06pabOTKM BBIIOITHSIOT
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[IPU OJIHOM 3aKPEIIEHUH 3arOTOBKU, YeM 0OeCIeynBaeTcsl IIPUHITUIL
eqnHcTBa Oa3. B Havase JIMHUM Ha CIYTHUK yCTaHAaBJMWBAIOT W 3a-
KPETJISAIOT 3aTOTOBKY, B KOHIlE JJMHUM €€ OTKPEIJISIIOT U CHUMAIOT,
a CIIyTHUK BO3BPAIllalOT B NCXOAHOE TIoJoKeHue. [lepemernienue npu-
CTOCOGIEHUN-CTYTHUKOB WM 06pabaThiBaeMbIX 3aTOTOBOK MO BCEM
arperaTaM aBTOMaTHYeCKON JIMHUW TTPOU3BOANTCS MPH TOMOIIU ITaro-
BOTO MJTH IIeITHOTO (peske) KOHBelepa.

Ha puc. 3.93 npuBenena cxema mpuciocoOIeH st JITIST TTePEMETTEH NS,
YCTAHOBKHM U 3aKPeIJIeHUs] KOPIYCHOHM 3arOTOBKU WJIM IIPHUCIOCO-
GJIEHNS-CITyTHUKA Ha aBTOMAaTHYeCKO# auHun. 3aroToBka 1 mepeme-
IAeTCs 110 TIJIAHKaM 5, 6 BJIEBO IArOBBIM KOHBEHEPOM 7 ¢ codauKaMu
4 na cTporo onpenesentoe paccrosinue (mar). Illtanra kouseiiepa 7
MPOXOAUT TOJ ipuctiocobmermsiMu. OKOHYATETLHOE OMPeIeeHIe Mo-
JIOXKEHUS 3aTOTOBKU MTPOUCXOAUT TI0 IBYM 6a30BbIM OTBEPCTHUSM BBIJI-
BIDKHBIMH TIATBIIAMU 3 ¢ THEBMOIIPUBOIOM. 3aKPEIISIOT 3aTOTOBKY
MPUKUMOM, CBSI3aHHBIM € ITUJINHPOM 2. JIJ1s iepeMenieHus 3aroTOBKI
nocyie 06paboTKY K CJEAYIONEMY arperaTy, 3aTOTOBKa OTKPETLISETC ST
MTHEBMOITPIBO/IOM 2, TIAJIBITHI 3 YTAIJINBAIOTCS, TITAaHTa KOHBelepa mepe-
MEIIAaeTCs BIPABO HA OJ[MH IIIar, IPHU 3TOM COOAUKH 4 MOBOPAYNBAIOTCS
U TIPOXOAT MO 3aroTOBKaMu. [lociie aTOTO UK TTOBTOPSIETCSI.

Bonpocewl 0715 camokoHmMpors

1. KakoBo HazHaueHUE aBTOMATU3AINU U MEXAHU3AIUU IPUCTIOCOOTEHNI?

Kakumu mocronHcTBamMu 06Ja/[aeT aBTOMATU3AIUS TIPOU3BOICTBEHHBIX

MPOIIECCOB?

YeM OTIIMYAIOTCS] YACTUYHAST ¥ [TOJTHAST ABTOMATU3AIIHS ?

Kaxkue nipriemMbl paGoThl aBTOMATU3UPYIOT OOBIYHO YACTHYHO?

[IpuBesnTe IPUMEPHI ABTOMATU3UPOBAHHBIX TIPUCITIOCOOJIEHHI.

KakuMu 0cOGEHHOCTSAME 00JIafaloT TPUCTIOCOOTIEHUST aBTOMATHYECKIX

JIMHUIA?

7. Kakas cxema 6asupoBanus HanboJjiee 4acToO NMpPUMEHsIeTCs AJs1 6a3upo-
BaHUS NPUCIOCOOJIEHUTT-CIIyTHUKOB?

8. IlpuBemuTe M MOSICHUTE CXEMY MOTPENTHOCTE! MIPH YCTAHOBKE IPUCIIOCO-
GJIEHUSI-CITy THIKA Ha TUIOCKOCTD U J[BA MAJIBIIA.

N

SN

3.9. METOAMKA NPOEKTUPOBAHUA CNELUANIbHbIX
NPUCNOCOBNEHUN

B nynixme npusedenvi Memoouxa npoeKmupoganus CHeYUalIbHbIX NPUCNO-
cobnenull, nepeuenb UCXOOHbIX OAHHBIX 045 NPOEKMUPOBAHUS NPUCHOCOOAEHUs
U mpebosanuil K e20 KOHCMPYKYUu, noc1e008amenbHOCMb @blNOAHEHUS padom
N0 NPOEKMUPOBAHUIO CHEUUANbHO20 NPUCNOCOONEHUS, PACCMOMPEHA NOCAed0-
B8AMENLHOCHb NOCMPOCHUSA Hepmexcd NPUCNOCOONEHUs, CO0PIUCUMCS npumep
DaspabomKu uepmedsnca ceepAUAbHO0 NPUCHOCOONEHUS.
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OO61ast MeTOAMKA TIPOEKTUPOBAHKS TEXHOJIOTUYECKOW OCHACTKU
AHAJTIOTUYHA METOJVMKE MPOEKTUPOBAHUS JTIOOON MAIIWHBI WU MeXa-
HU3MA.

KoHcTpyKIMio CrenuasbHoro mpucrnocobIeHus paspabaThiBAIOT
B JIBa OCHOBHBIX dTara: cOOCTBEHHO MPOEKTUPOBAHUE MTPUCTIOCOOIEHMUST
(BBI6OD, 06OCHOBAaHNWE W PACYeT OTAENbHBIX 3JEMEHTOB TIPUCIOCO-
OJIeHsI, OTIpejieJieHre TEXHUIECKOi, C TOUKU 3peHuUst 06eciedeHust Tpe-
6yeMoil TOUHOCTH, U 9KOHOMUYIECKON 11es1eCO0OPA3HOCTH BAPUAHTOB
KOHCTPYKIIUHU MPUCTIOCOOIEHUH ) M KOHCTPYHUPOBAHYE TTPUCTIOCOOTEHIST
(paspaboTka 13 BEIOPAHHBIX 3JIEMEHTOB OOIIETO BU/A TPUCTIOCOOTEHIST
1 pabounx yepresKeil OPUTHHATIBHBIX JeTajeil).

Jl1s1 TpaBUIIBHOTO peIlienusl BCeX BOIIPOCOB MPOEKTUPOBAHUS KOH-
CTPYKTOP J0JKEH UMETh CJIEAYIONINE UCXOIHBIE JaHHBIE,

1. YepTexy 3arOTOBKU U FOTOBOM AETANU C TEXHUYECKUMU TPeHO-
BaHUAMMU. V3ydas ux, KOHCTPYKTOP TOJIyYaeT cBefieHns o ¢opMe, pas-
Mepax U JOMyCKaX Ha pa3Mephl JeTalH, MPUITYCKaX, MepOX0BaTOCTH
MOBEPXHOCTEl, MaTepuaje JeTalu, MeCTaX pa3beMa IMITAMIIOB WU OTTOK
u JIp.

2. OmnepaioHHble 3CKU3bI HA MPE/IIECTBYIONIYIO U BHITIOJHIEMYIO
onepanuio. OHU XapaKTePU3YIOT CXeMy Oa3MPOBAHUS M 3aKPeETLIEH ST
JIeTAJIA Ha ATUX OIEPaIMsiX, IIOKA3bIBAIOT, KAKUE MMOBEPXHOCTH YiKe 00-
paboTaHbl, KAKKE €lle HeT, M3 HUX BUAHA TOYHOCTH 0O6PabOTKM.

3. KapTsl TeXHOTOTUYIECKOTO Tpoiecca 06paboTKU eTanu, B KO-
TOPBIX YKa3aHBI TTOCTEN0BATENbHOCTD M COJIEPKaHUE OTIepaITuii, cxeMa
6asupoBaHust (MJIU CXEMBI YCTAHOBKH ), TPUMEHSIEMBIE WHCTPYMEHTHI
1 060pyI0BaHKe, PESKUMBI Pe3aHs, TPOEKTHAs HOPMa IITYYHOTO Bpe-
MEHU C BbIIeJEHUEM BPeMeHU Ha yCTAaHOBKY, 3aKpeIlJieHue U CHITUE
JeTasu.

4. O6GbeM BBIIIyCKa AeTajiell, KOTOPBIl HEOOXOMMM B TeX CIyJasx,
KOT/Ia HEM3BECTHA TPOU3BOAUTENHHOCTH OMEPAINN U HE OTOBOPEHO
BCIIOMOTATETHHOE BPEMSI.

5. JlanHble 0 pazMepax MOCaJ0YHBIX MECT CTAHKOB.

6. CripaBoOuHYI0 M1 HOPMATUBHYIO JiuTepaTypy, B ToM unciie TOCThI,
OCTh5I, HOpMaJIK Ha JETaIM U Y3JIbl CTAHOYHBIX IPUCIIOCOBTIEHII U 1.

[Tpexme YeM TMPUCTYTUTh K KOHCTPYHUPOBAHUIO TPUCTIOCOOIEH,
KOHCTPYKTOP ZOJIKEH TIIATEeNbHO M3YYUTh MCXOAHBIE TaHHBIE. Kpome
ATOTO, 11e/1ecO06Pa3HO 03HAKOMUTRLCSA CO CTAHKOM B I[€X€, BBISIBUTH
TEXHOJIOTHYECKIE BO3SMOKHOCTH MHCTPYMEHTATBLHOTO TIeXa, T/e OyayT
M3rOTaBJIMBATH TPUCITOCOBIIEHUE, BRISBUTH HAJTMYIE Ha CKJIajle HOpMa-
JIN30BAHHBIX 3arOTOBOK, JIeTajiell ¥ Y3JI0B MPHUCIOCOONEH I, N3YYUTh
paboTy aHATIOTMYHBIX MTPUCIIOCOOTEHMIA.
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Ecau B pesynbrate riy6GoKoil popabOTKH MCXOAHBIX JaHHBIX KOH-
CTPYKTOP co3/1aet GoJiee PAlMOHATIbHYI0 CXeMY MTPUCIIOCOOICHUS, YIIyd-
IIAOIIYIO TOCTPOEHKE OIIEPAIMH, TO MOCJIE COTJIACOBAHUS € TEXHOIOTOM
9TU M3MEHEHMsI BHOCAT B TEXHOJOTUYECKUI MTPOIECC.

Vmeetcs psi TpeGOBaHMil K KOHCTPYKIIUK OTAENbHBIX JI€MEHTOB
Y KOHCTPYKI[MH TPUCIIOCOOIEHUST B I€JIOM, KOTOPbIE JOJIKHBI YUUThI-
BaThCsl M [IPU OIIPEIEIEHUU COCTaBa, ¥ Ipu pazpaboTke o0mell KomIo-
HOBKH ITPUCTIOCOOIECHUSI.

1. TIpucnocobienne HOJKHO 0OECHEYUTh TOAydeHre 3aJaHHoN
TOYHOCTU 0OpabaThbiBaeMbIX TIOBEPXHOCTEH U UX B3aMMHOTO PACIOJIO-
KEHMsL. ITO JOCTUTAETCS 3a CYET BBINOJTHEHUS CAEAYIOIUX YCIOBHIA:

* KOHCTPYKIIMSI ¥ TOYHOCTb DJIEMEHTOB, KOTOPbIE OMPEAENIAIOT MO-
JIO)KEHKE 3aTOTOBKU B MIPUCIIOCOOIeHIH (Peau3yIoNiuX TeOPeTH-
YyecKyIlo cxeMmy GasupoBaHus), ¥ 06pabaThIBAIOIET0 HHCTPYMEHTA
OTHOCHUTEJILHO 9THX 3JIEMEHTOB NPUCIOcoOIeHus1 (Hanpumep, ycra-
HOBbBI, KOHAYKTOPHbIE BTYJIKU 1 I[p) JOJIZKHBI COOTBETCTBOBATh TOY-
HOCTH TEXHOJIOTHYECKOH onepanum;

* JKECTKOCTh KOPIIyCa, rapaHTUPYIOIasi HEM3MEHHOCTb TOJIOKEHS
npUcIiocobJIeHnst U OTCYTCTBYE BUGpaluii B mporecce 06paboTky;

* HaJle)KHOCTh MEXaHU3MOB 3aKPeIIeHus, 00eCeYnBaONINX HEn3-
MEHHOCTD TIOJIOKEHUST I€TaIU BO BpeMst 00paboTKy;

* TOYHOCTb YCTAHOBKHU IIPUCIOCOOJEHNUS HA CTaHKe.

2. IIpucnocobsienne TOJKHO 0OECTIEYUTD 3aJaHHYI0 TPOU3BOIM-
TEJIbHOCTD OIEpaIii, KOTOPasi MOJKET JOCTUTAThCs, HAIIPUMED, 3a CUET
ABTOMATU3U3AIUK U MEXaHU3AIUU 35KUMHBIX MEXaHU3MOB U CUJIOBBIX
[PUBOJIOB U Ip.

3. TIpucnocobienne K0MKHO ObITh SKOHOMIYECKH 11eJIeCO00Pa3HbIM.
Pacxo/pl Ha IPOEKTUPOBAHUE, U3TOTOBJIEHNE W SKCILTYaTAIIIO IPUCIIO-
COOJIEHMS OJKHBI OKYIIaThCsl 32 CYET CHUKEHHS ce0eCTOUMMOCTHU BbI-
MOJTHSAEMOH oriepariu. ITUM TpeOOBaHUEM MOKHO TIpeHeOpedb, TOIBKO
KOI/Ia IPUMEHEHUE PUCIOCOOIEHUsST 0CBOOOKIAET PAOOUKX OT TsIKe-
JI0TO (hrsnueckoro Tpyaa. Bo Bcex ocTalbHBIX CIydasix 9KOHOMUYECKUI
(baKTOp SABJISAETCSA OJHUM U3 PEIIAIONINX.

4. TIpucnocobenue JOJKHO 06JaaTh XOPOIed peMOHTONPUTIO/-
HOCTBIO. ITO TpeboBaHue 0OeCIIeYnBaeTCs BHIOOPOM COOTBETCTBYIOIIEI
KOHCTPYKIMKU ObICTPOMBHANIMBAIOIIMXCS DJEMEHTOB U clocoba
UX KPEIJICHKsI Ha HECYIIEM JIeMEHTE TTPUCTIOCOOTICHMSI.

5. Ipucrnocobienne 10/KHO ObITh YAI0OHBIM B 9KCILIyaTalluu, 4To
obecreunBaeTcst 3a CUeT:

* ya006CTBa yCTAHOBKU 3arOTOBKH U CHATHS I€TAJIM;

*  ya006CTBa PaCIIONOKeHUsT pabOUYnX PYKOSATOK;

*  JIEFKOCTH OYKMCTKH OT CTPYKKH;
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* TIPOCTOTBHI YCTAHOBKY MPUCTIOCOOTEHST HA CTAHKE;
* OTCYTCTBUS MEJKUX YACTEl, KOTOPbIE MOTYT 3aTEPSIThCS.

6. Ilpucnocobenne MOMKHO 06erdyaTh TPYA pabouero, 4To 0co-
OEHHO TIPU TPOBEAEHUN TAKENbIX paboT ¢ 4acTol MOBTOPSEMOCTDHIO,
COTIPOBOSK/TATOTIENCS] OBICTPHIM YTOMJIEHHEM MCTOJTHUTEIS.

7. Ilpucnocobaenune noJKHO o0ecednBaTh 6€30MaCHOCTh PabOTHI,
HAIPUMEDP, 32 CUeT MPUMEHEHUS 3aKUMHBIX MEXAaHU3MOB C CAMOTOP-
MOBSITIIMUCS 3BEHbSIMHU, CIIEIHATBHBIX OJTOKUPOBOYHBIX YCTPOHCTB,
OTKJTIOYAIONUX CTAHOK MPU HECAHKIMOHUPOBAHHOM PACKPEILJIEHUH 3a-
TOTOBKU U JIP.

B 3aBucrMocCTH OT HazHAYEHUS TIPUCIIOCOOTEHMS K €T0 KOHCTPYKI[UH
MOTYT TIPEbSBAATLCS ¥ APYTHE (JIOTOJHUTENbHBIE) TPeGOBAHUSI.

ITanbl pa3paboTK KOHCTPYKIIUHU TPUCTIOCOOIICHHSE:

1. BbIGOp yCTaHOBOYHBIX JIEMEHTOB.

Coneprxanne arama: UCXO/A M3 CXeMbl 6a3upoBaHus oOpabaThIBa-
€MOil 3aTOTOBKH, TOUHOCTH U IIIEPOXOBATOCTH €€ 0a30BBIX TOBEPXHOCTEN
OTPENEISIIOT TUIT U Pa3Mep YCTAHOBOYHBIX 3JIEMEHTOB, UX YUCJIO, B3a-
MMHOE PACIIOJIOKEHUE M PACCUNUTHIBAIOT COCTABJISIONINE TOTPEITHOCTH
YCTaHOBKH.

2. OmpeneieHre TUIIA TPUCIOCOOIEHIS.

Cozepskanue atara; UCXOIs U3 3aJaHHON TPOU3BOUTENbHOCTH OIle-
paruu 1 T 060PYI0BAHUS OMPEAEISIIOT THIT TPUCTIOcObIeHust (OIHO-
WJIM MHOTOMECTHOE, OJIHO- WJIU MHOTOIIO3UIMOHHOE, CHEeIHaJbHOE
WU YHUPUITUPOBAHHOE U JIP.).

3. Pacuer cun 3akperienus (3axkuma) 3arotToBku. Cojep:ranue
JTara: U3 TEXHOJOTUYECKUX KAaPT WJIM PACUETOM OIIPeNessTIOT MaKCH-
MasbHbIE 3HAUEHUS CUJI PE3aHUS] U caMylo HeOJIATOMPUSITHYIO TOUKY
NPUJIOKEHNsI CUJI 1 MOMEHTOB pPe3aHus, JeHCTBYIOINX B rpoiecce 06-
paboTKU; COCTABMSIOT CXEMY JEHCTBUSI CUJI Ha 3aTOTOBKY; BBIOUPAIOT
HallpaBJIeHUE U TOUKY MPUJIOKEHIS CUJIbI 3aKperieHnst (3aKnMa); pac-
CUUTHIBAIOT €€ BEJTUYUHY.

4. Boeibop mexanmama 3axuMa 3arotoBku. ComepskaHue sTara:
C YYETOM PACCUUTAHHON B II. 3 CUJIbI 3a)KUMa 3aTOTOBKH, B COOTBET-
CTBUU C HAMTPABJIEHUEM U YHCIIOM TOYEK €€ MTPUIIOKEHNsT BBIOGUPAIOT TUTI
32KMMHOTO MEXaHU3Ma, PACCUUTBIBAIOT €I0 OCHOBHbIE XaPAKTEPUCTUKU
U BeJIMYUHY MUHUMAJBHO [OCTATOYHOI CHUJIBI, PA3BUBAEMON CUJIOBBIM
IPUBOJIOM.

5. Bei6op cunosoro npusoga. CopepsKaHue dTala: 10 pacCUNTaHHOI
B II. 4 BeJIMUNUHE, PA3BUBAEMON CUJIOBBIM IIPUBOJIOM, & TAKXKE PerJiaMeH-
TUPOBAHHOMY TEXHOJIOTMUYECKUM MPOIIECCOM BPEMEHM Ha 3aKperlieHue
3arOTOBKH M OTKPEIJIEHUE JIETali BEIOGUPAIOT THUIT CHJIOBOTO TIPUBO/IA,
€ro pasMepHble XapaKTePUCTUKH U [IP.
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6. BbiGop 9s1eMeHTOB TIPUCIIOCOOIEHNS IJIsl HATTPABJICHUST U OTIPE/Ie-
JIEHUST TTOJIOKEHUS Pexylero nucrpymenta. Conep:xanue atamna: ornpe-
JENSIOT HeOOXOAUMOCTD BKJIIOUEHUST B KOHCTPYKITUIO TIPUCIIOCOOJIEH ST
AJIEMEHTOB TPUCTTOCOBIEHMS JJIsI HATTPABJIECHUS ¥ OTPENEICHUS TIO-
JIOKEHUST PEKYIIEro HHCTpyMeHTa (B IPUCIIOCOOIEHUAX ISl CTAaHKOB
¢ YIIY, kak mpaBujo, He TpeOYIOTCS ), BU 9THX 3JIEMEHTOB B COOTBET-
CTBMH C METOAOM 06pabOTKH, PeaM3yeMbIM B TeXHOJOTHYECKON OTle-
paluu, ¥ TUIIOM TIPUCIIOCOOIEHMS]; ONPEAENSIOT UX KOHCTPYKTHBHO-
pasMmepubie apameTpsl 1o 'OCTaMm, HOpMATUBHON U CHPaBOYHOU
JIUTEpaType, a TaKKe 3JIeMEHTBI JIJIsT OTIpe/leIeHNs] MX MOJIOKEHUS U 3a-
KpeTIeHUs.

7. Boibop BcrioMoraTeIbHBIX YCTPOUCTB 1 aeMeHTOB. Cojiepkanue
9Tama: OMPeAesSIIOT HeOOXOAMMOCTD TPUMEHEHUST BCTIOMOTATETbHBIX
AJIEMEHTOB WJIM YCTPOMCTB, HATPUMED, st 06eCTieyeHnsT YCTONINBOTO
JTOCTUTHYTOTO NMPH 0a3WPOBAHUK TIOJOKEHUS 3aTOTOBKH 10 €€ 3a/KNMa;
YCTAHABJIUBAIOT, KaKasg WX KOHCTPYKITUS HY:KHA, YUCJIO, PACTIOTIOKEHHE
U pa3Mephbl.

8. Paspabotka obrmero Buaa mpuctnocobmennst. ComeprkaHie sTarma:
OIPE/IETISIIOT KOHCTPYKIIUIO KOPITYCHOM [IeTasii; pa3pabaTbiBaioT 00U
BU/I TIPUCIIOCOOJIEHNST; BBIOUPAIOT HEOOXOAUMYIO TOYHOCTD €r0 MCIOJI-
HUTETBHBIX PAa3MEPOB M UX B3AUMHOTO PACIIONIOKeHU (C TIPUBEIeHIEM
HEeOOXOANMBIX PACYETOB).

9. IlpoBenenue MPOYHOCTHBIX pacuyeToB. Cozmep:kaHue aTama: pac-
CUUTHIBAIOT HA TPOYHOCTh M M3HOC HATPYKEHHbBIE U ABUKYIIUECS
HIIEMEHTBHI TTPUCTIOCOOTEHNSI.

10. Omnpeznenennie skoHoMUYecKON 3(hPEeKTUBHOCTH IKCILIyaTAIUU
CTIPOEKTUPOBAHHOTO Tiprcocobmennst. ComepskaHie Tama: PacCInThI-
BafOT 9KOHOMHUYECKYIO TIe7IeCO00Pa3HOCTh pa3paboTaHHON KOHCTPYKITHH
NPUCTIOCOOIEHNST.

O6muit Bus prcmocobennst pa3pabaThiBAlOT METOIOM TOCJIEI0BA-
TeJIbHOTO BbIYEPUUBAHUS OTIEJbHBIX €T0 9JIEMEHTOB B OINPEIeIEHHOM
nopsigke. Ha puc. 3.94-3.96 mokasan npumep paspaboTku o01ero
BUIa KOHAYKTOPA [IJII CBEPJIEHUS PAJIUATHHOTO OTBEPCTUS B KOJBIIE.
Heob6xoaumo ormeruts, uto B otevectBeHnnbix CAIIP comepskarcs 06-
MUPHBIE GUOJMOTEKN CTAHAPTHBIX CTAHOYHBIX 2JIEMEHTOB B COOTBET-
ctBun ¢ FTOCTamu.

1. BBIIOTHSIOT YepTesk 06pabaTHIBAEMON IETATN B TPEX TPOEKITHSIX
(pexe — B IBYX) Ha 3HAYUTEJNHHOM PACCTOSHUY JIPYT OT APYyTa, 4TOObI
[OMECTHJIMCH TPOEKIUU Tpucnocobaerust. JleTaib BbIYEPUUBAIOT
YCJIOBHBIMU JIMHUSIMHU Ha TOH cTaun 06paboTKH, KOT/la OHA TIOCTYITAeT
Ha JIaHHYTO OTlepalluio, T.e. 3aTOTOBKY JJIs IAHHOH OIlepaliiu.
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2. HaHocCST Ha 4epTex 3JIeMEHTHI MPUCIOCOOJIEHUs IS HAlpaB-
JIeHUs1 WHCTpyMeHTa. KOHIYKTOpHbIE BTYIKM BHIUEPUNBAIOT Ha TPeOy-
€MOM PACCTOSIHUM OT €T U CPasy K€ OMPEAEISIIOT HEOOXOIMMYIO
TOJIIIMHY KOpIlyca WJIN KOHAYKTOPHOH IJINTBL B MeCTe€ yCTAaHOBKU
BTYJIOK (puc. 3.94, a).

3. BbluepunBaOT yCTAaHOBOYHbIE 3JEMEHTHI MPUCITOCOOTEHMS
Tak, 9T06BI 6a30BbIe MOBEPXHOCTH JI€TAIM C HUMU COMPUKACATUCH
(puc. 3.94, 6).

4. BpruepumBaioT 3aKMMHbBIE MEXaHU3MbI U TPUBOIBI (puc. 3.94, 6,

3.95).

5. BbruepumnBaoT BcrioMoraTesibHbIe yCTpoiicTBa u getanu (puc. 3.96).

A—A

Puc. 3.95. Pa3paboTka uepTtexa obuiero Buaa npucnocodneHus:
3Tan 4 (KOMNOHOBKa NpuBoAa)
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Puc. 3.96. Pa3paboTka uepTexa obLyero Buaa npucnocodneHus:
3Tanbl 5-7

6. KOHCTPYKTUBHO O(OPMIISIOT KOPITYC MPUCIOCOBTIEHUS C yUETOM
YIOOHOTO Pa3MeIeHUsT 2JIEMEHTOB, BhruepurBaroT 31eMeHTBI JIJIST OTTpe-
JIeJIEHUS TIOJIOKEH ST TIPUCITOCOO IeH ST B PAO0YEM IIPOCTPAHCTBE CTAaHKA
(cMm. puc. 3.96).

7. Odopmisior yeprex npucrocobmenus. IIpocrasasior raba-
PUTHBIE, YyCTAHOBOYHbBIE pa3Mephbl € JIOIyCKaMH, rocaiku (cM. puc. 3.96),
3aTeM COCTABJISIIOT CHENUBUKAIUIO TIPUCTocobmerrst (Tpr HeOOXOAU-
MOCTH € yKasaHWeM MaTepuaja jaerajieil, ux repmoobpaborku, TOCTos
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1 HOpMaJel). YKasbpIBalOT TeXHUYECKUE TpeOOBAHUSI HA MPHUCIIOCO-
GJienve.

IToce mpopabOTKU KOHCTPYKITUU TTPUCTOCOOTEHYST Ha €T0 06IIeM
BHUJIE IIPOCTABJISIOT TPY IPYIINbI pa3MepoB [25], a UMEHHO:

I. PasMepsl pUCTOCOOTEHNs, TOYHOCTh KOTOPBIX BJHUSET Ha TI0-
TPEITHOCTh PAa3MEPOB TN, KOTOPBIe (hOPMUPYIOTCS HA OCHAIAEMON
onepanuu (cM. puc. 3.96). Kakue pazmepsl BKJIIOYAIOTCS B 3Ty TPYIIILY,
OTIpeNeNIAIOT M3 aHAMN3a TEXHOJOTUUEeCKUX Pa3MepHBIX Iemeil. Pas-
MepHBIE LETH, B KOTOPBIX pa3Mepbl IPUCTIOCOOIEHUS ABJISAIOTCSA COCTAB-
JITIOMUME 3BEHbSIMU, CTPOSTCS M0 KAXKIOMY MTOKA3aTeqio0 TOUHOCTH,
BBIZIEP)KMBAEMOMY Ha ofiepanuu. /[OMycKu Ha 3TU pa3Mephl MMOJyda-
I0TCSI PACYETOM TEXHOJIOTMYECKUX PA3ZMEPHBIX IEMel.

I1. Pazmepsl conpsizkeHUT 1 MOHTAa’KHbIE Pa3Mephl, He BJIUSIIONINE
CBOEIl TOUHOCTHIO Ha TIOTPEINTHOCTH 0OPabOTKM 3arOTOBKH, HO OTpeie-
JIATOTIIE YCIOBUS PabOTHI M PACTIONOKEHUE OTIETBHBIX eTalell U Me-
XaHU3MOB Tpuciocobienus (cm. puc. 3.96).

IT1. CrpaBounbie u TabapuTHbIe pasMepbl. Kak mpasuio, TOYHOCTH
TaKIX pa3MepoB Ha uepTeke He YKa3biBaeTcs. TOYHOCTh 3THX pa3MepoB
BbITIOJIHSIETCA 110 14-My KBanuTeTy (cM. puc. 3.96).

Ha Il rpynny pasmepoB, Kak HpaBWJiO, Ha3HAYAIOTCSA AOMYCKH
WM YKa3bIBAIOTCST TMOCAAKU. YucIeHHble 3HaYeHUs IOMYyCKOB OTIpe-
NeJISII0T AaHATOTUYHO MEPBOI rpymme pa3mMepoB (M0 pe3yabTaTaM pac-
YeTa TeXHOJOTHIECKUX pa3MepHbIX Ieneil). [locagkm B coemnHEHUSIX
nerajyeil TPUCTIOCOOIEHIS OMPEAEISIOTCS XapaKTepoM paboThl COOT-
BETCTBYIONMX MEXaHU3MOB M 00€CIeYNBAIOT HOPMATUBHbIE YCIOBUSI
uX paGoTBI.

Pemnrenne 3a7aun MPOEKTUPOBAHUS TTPUCTTOCOOTEHUS ST TEXHO-
JIOTUYECKOU OIEePAINY SIBJISIETCST MHOTOBAapUAHTHBIM. JlJisT ocHateHust
TEXHOJIOTUYECKOH OMepaIiy 3a4acTyi0 MOTYT OBITh CIIPOEKTHPOBAHBI
HECKOJIBKO BapUAHTOB IIPUCIIOCO0IeHNsT, 00eCIIeYnBaIOINX TPEOYeMYI0O
TOYHOCTH 06paboTku. Ho 1ipu 5TOM 0HM OYyT OTJIUYATHCS 1O TPOU3BO-
IUTENHLHOCTH, CTOKHOCTH ¥ Ce0ECTOMMOCTH.

OnTrMaabHBIM BapUaHTOM KOHCTPYKI[UU MPUCIIOCODIeHNs OyaeT
TOT, KOTOPBIH 06ECTeYUT OMTUMAIbHYIO Ce6ECTOUMOCTh M3TOTO-
BJIEHUS JIETAJN, a TaKKe TpebGyeMoe ObICTPOAENCTBIE, KOTOPOE 3aBUCUT
OT yCJIOBUH U THTA TPon3BozicTBa. Hanbosiee mpocThiM BapHaHTOM SIB-
JIETCST CPABHEHME TI0 HJIEMEHTAM TO/I0BON TEXHOJIOTHYECKO# cebecTon-
MOCTH OTI€PAIINH, 3ABUCSIIUM OT IIPUMEHSIEMOTO TIPUCIIOCOOIEHMUS.

ITpoexTrpoBanme MPUCTOCOOTEHUS 3aBepIaeTCss 0HOPMIEHHIEM
KOMILJIEKTa KOHCTPYKTOPCKON AOKYMEHTAIIMHU, BKJIOYAIIMM CHO-
POUHBIN YepTex MPUCTIOcobIeHusT (TIPU HEOGXOAUMOCTH YePTEKY He-
KOTOPBIX Y3JI0B MOTYT BBITTOTHATHCS OTAEIBHBIMU YepTEKaMNU ), CTIeTIN-
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dukanuio nprcnocobeHus:, paboure YepTesK OPUTHHATBHBIX [TeTaeil
PUCHIOCOOJIEHUST U JIP.

S

o

10.
11.

12.

Bonpocel 0115 camokoHMpos

Y10 Takoe ClreluajIbHOe IPUCIOCObIeHe?

W3 KakKX JBYX TANOB COCTOUT TIPOIIECC TIPOEKTUPOBAHUS CIIEIIUATBHOTO
HpUCIIOCOOIeHI ?

Kakue ucxozgnble ganmbie HeOOXOAUMBI /IS IPOEKTUPOBAHMS IIPUCIIOCO-
6neHna?

[Tepeuncire TpeGOBAHUST, KOTOPBIM JIOJI’KHA OTBEYATh KOHCTPYKIIUS [TPHU-
crocobIeHns.

3a cuer BHIIOJHEHUS KaKUX YCJIOBHiII oOecredynBaeTcs MoJydeHre 3a-
JIAHHOM TOYHOCTU 06pabaThIBAEMbBIX B IIPUCIIOCOOJEHUN TIOBEPXHOCTEN?
3a cuer yero obecrneynBaeTcs 3aJaHHast IIPOU3BOJUTEIBHOCTD Ollepaluu?
3a cuer 4yero obecrieynBaeTcs yA0O6CTBO MPUCTOCOBJIEHUS B 9KCILIya-
Tarun?

3a cuer yero obecrneynBaercs 6e30I1aCHOCTh IIPUCIOCOOTIEHI?
[TpuBeanTE TOCAENOBATEIBHOCTH Pa3pabOTKU KOHCTPYKIIUU TIPHUCIOCO-
61eHns.

[IpuBeauTe NOCAEL0BATEBHOCTD Pa3pabOTKU YepTeska MPUCIIOCOOIEHMSL.
Kakue rpymmbl pasMepoB IIPOCTaBJSIOTCS Ha 00IeM BHUE NPUCIIOCO-
61eHua?

[To KakuM KpUTEPUAM IIPOM3BOAUTCS BHIGOP HauboJee 1eaecoo0pasHoi
KOHCTPYKIIMHU /Il KOHKPETHBIX YCIOBHI KOHCTPYKIIMU?
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Fnasa 4
KOHTPOJIbHO-USMEPUTENIbHDIE
MPUCNOCOBJIEHNA

B dannoii enase npedcmasaena Kaaccu@uxkayus KOHMPOAbHO-UIMEPUMENbHBIX
npucnocobaenuil, paccCMompensl NPUHYUNLI NOCMPOEHUS KOHMPOAbHbIX NPUCHO-
cobaenutl, ocobeHHoCMU MemoouKU UX NPOeKmMUpo8aHus, NPUeedeHvl NpuMepbl
DA3AUYHBIX CHEYUANbHBIX KOHMPOAbHbIX NPUCHOCOOAEHU.

4.1. HABHAYEHUE U KNACCUOUKALNA KOHTPOJIbHO-
W3MEPUTEJIbHbIX MPUCNOCOBNEHUNA

3amaun, penraeMbie ¢ MOMOTIHIO KOHTPOJIHHBIX TPUCTOCOOTIEHNI,
BechbMa pasHooOpasHbl. KOHTpoOJbHBIE TPUCTIOCOOTIEHUS CAyKaT
IUTsT KOHTPOJISI Pa3MepOB OT/IETbHBIX MTOBEPXHOCTEH JeTaan U TOYHOCTH
UX B3aUMHOTO PACIOJIOKEHsI, IJIsT KOHTPOJIS 32 KA4eCTBOM U CTabUITb-
HOCTBIO TEXHOJIOTUYECKOTO IpoIlecca, B TOM YUCJe U ¢ TeJIbI0 YIIpaB-
JIEHUST UM, JIJIsI TIPOBEPKH PACCTOSTHUIT MEKY JeTaistMu cOOPOUHOI
eIMHUIIBI, MEXIY COOPOUYHBIMYM €IUHUIAMHU MAIIMHBl WU MEXKTY
OCSIMHU, [IJI TPOBEPKU KOH(MUTYPAITNHU, TPABUIBHOCTU TOJOKEHUS Jie-
Taseil M cOOPOYHBIX eIUHMUIL, JITIST OTIPEETEHIST SKCILTYATATIHOHHBIX
CBOWCTB JieTaseil OTAEJbHBIX MAITUH U TEXHUYECKNX XapaKTePUCTUK
u3jzes s B 11eJioM U Ap. K KOHTPOJIbHBIM CpeJICTBAMU U3MEPEHUS OT-
HOCSI TaK:Ke UCITBITaTeThbHbIe 1 KOHTPOJIbHbBIE CTEH/BI U T.1I.
KoHTposbHO-U3MepHUTETbHOE TIPUCTTOCOBTIEHIE TTPEACTABIAET OO0
CIlelMaJibHOe TTPOU3BOJCTBEHHOE CPEJCTBO U3MEPEHUS U KOHTPOJIH,
npejIcTaBJsionee co00il KOHCTPYKTUBHOE coueTanne Gasupyronmx, 3a-
JKUMHBIX Y UI3MEPUTENbHBIX YCTPOICTB.
OcHoBHble TpeGOBaHUS K KOHTPOJIbHO-U3MEPUTETBHBIM MTPUCIIOCO-
OJIEHMSIM:
+ obecrieyeHre ONMTUMATBHON TOYHOCTH W TMPOU3BOAUTETBHOE KOH-
TPOJIBHBIX OTlepaIuii;
*  ymoOCTBO SKCILIyaTaIUM;
* TeXHOJOTUYHOCTH B U3TOTOBJIEHUU;
*  M3HOCOYCTOMYMBOCTD;
*  9KOHOMHYECKasI 11eJIeCO0OPa3HOCTb.
ITo mpuHIUITY pabOTHI U XapaKTEPy UCTOIB3YEMbBIX U3MEPUTETBHBIX
yerpoiicts KWTI moapasaesisiior caeayonmM 00pasom:
* OTCYETHBIE CO IMKATbHBIMU U3MEPUTENIMU (MHIUKATOPAMU YaCO-
BOTO TUTA, THEBMATHYECKIMU U3MEPUTEJISIMUA U T.II.), C TIOMOIIIBIO
KOTOPBIX OIIPEACJIAIOT YMCJIEHHbIE 3HAYECHNA N3MEPAEMbIX BEJIMYNH;
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* TpeeNbHBIE ¢ OECUIKATHHBIMU U3MEPUTENAME (KECTKUMU Ka-
JuOpaMHu, MyTaMy 1 T.11.), UCTIOJIb3yeMbIE JJIT COPTUPOBKY JeTaICH
Ha TOfHbIe U OpaK;

* ¢ KOMOMHMPOBAHHBIMU M3MEPUTENAMU (3JIEKTPOKOHTAKTHbIE JAT-
YUKW C OTCIETHBIMHI MIKAJTaMH 1 T.11.), TIO3BOJISIONIIIMI COPTUPOBATH
JIeTaIu TI0 TIPeeTbHBIM pa3MepaM U OIeHUBATH JIeHCTBUTETbHbBIE
3HAYEHUST KOHTPOJIUPYEMBIX ITAPAMETPOB.

[To TexHOMOTTUECKOMY Ha3HAYEHHIO PA3INIal0T KOHTPOJIbHO-U3Me-
pUTENbHBIE TTPUCTIOCOOTECHYS TTOIPA3ETISIIOT:

*  OIEPaIMOHHOTO KOHTPOJIS;

* TIpueMOYHbIe (JIJIS TPUEMKH 3aTOTOBOK, TOTOBBIX JleTasieil );

* aKTHBHOTO KOHTPOJIS;

* T KOHTPOJIS MPABUIBHOCTH HAJMAAKU U MPOTEKAHUS TEXTIPOIIECCA;

* VI MEXaHU3AIUU U aBTOMATU3AIUU KOHTPOJIA.
KoHTpobHO-U3MepUTENbHBIE TTPUCIIOCOBMECHUS AN KOHTPOJIS

reOMeTPUIECKUX MMapaMeTpPOB JleTajell TakKe MOKHO TOAPA3IeTUTh

Ha CTallMOHAPHbIE W HAKJIATHBIE.

4.2. MPUMEPbI KOHTPOJIbHO-U3MEPUTEJIbHbIX
NPUCNOCOBNEHUN

4.2.1. Mpucnoco6neHve gns KOHTPOJIA OTHOCUTENIbHOTO
pacnonokeHnA NoBepxHoOCTel AeTanein Tuna pucka

K meransam Ttuma AuCcKOB MOKHO OTHECTH NIKWBBI, MAXOBUKH, KO-
poTKHe cTakamubl, 3ybuarsie Koseca (10 GopMupoBanusi 3y64aToro
BeH]_[a) n ap. B Takux JeTaJidgX C IMOMOIIbIO KOHTPOJIbHBIX ITPUCIIOCO-
6aennii HanboJiee 9acTo KOHTPOIUPYIOTCS IOJIHOE, TOPUEBOE U (MJIH)
panuaibHOe GreHre, COOCHOCTh OTBETCTBEHHBIX TOBEPXHOCTEH, Mapai-
JIEJTBHOCTH TOPIIOB U JIP.

Ha puc. 4.1 npuBeseHo npucnocobieHuie 1Jjst KOHTPOJISI OTKJIO-
HEHUS OT MEePIeHINKYISIPHOCTH TOPIAa OTHOCUTENHHO IEHTPATHHOTO
otBepcTust aucka IIpucmocobienne cOCTOUT U3 ONMpaBku 1 B BUIE
IIVICKA C IEHTPATHHBIM OTBEPCTHEM, B KOTOPOE BCTaBJieHA PYKOsITKA 4
1 3aKkpensieHa raiikoii 2. [IpenBaputesbHO Ha PYKOSATKY 4 yCTaHOBJIEH
peruar 6, Hecyuiuii Ha OHOM KOHIIE OMOPY ), a Ha APYrOM — HM3Me-
PUTETBHYIO TONOBKY (WJIM WHIUKATOP) 3, 3aKPEIJIEHHYIO C MTOMOIIBIO
BUHTa 8, CTONOPHOM 1maii6sr 9 u rajiku 7. Crynuma psryara 6 puTepra
6e3 modTa Ha nIelike PyKOATKH 4. ITO oOecIeunBaeT BpalleHe ppraara
Ha pyKosATKe 6e3 3a30pa, YTO BAKHO /IJIsI TOUYHOCTH M3MEPEHUiT P 3Ha-
YUTEJIBHBIX pa3Mepax KOHTPOJNpPyeMoro aucka. /Lt onpeneneHus oT-
KJIOHEHUs OT TePIeHIUKYIIPHOCTH TOPIA PHIYATy JaeTcs OIUH-Ba
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obopota. ITo pasHOCTH IOKa3aHUI U3MEPHUTEIbHON rOJOBKY (MJIN UH-
JUKATOpa) OINPEESIOT OTKIOHEHUS OT NepHeHANKYJISPHOCTH TOPIla
OTHOCHUTEJBHO IEHTPATBHOTO OTBEPCTHSI.

| —

Puc. 4.1. MpurcnocobneHmne gna KOHTPONA OTKIIOHEHWS OT NePReHANKYNAPHOCTA
TOpLa OTHOCUTESIbHO LIeHTPasIbHOrO OTBEPCTUA ANCKa

4.2.2. Mpucnoco6neHne pna KOHTPONA OTHOCUTENbHOIO
pacnonoxeHns NoBepXHOCTEN Bana-wWecTepHn

K meransam Tuma Baja B OCHOBHOM MPEXBSBIAIOTCS TPeOGOBAHUS,
KOTOPBIE MOKHO TIO/IPA3/ETUTh HA JIBE TPYTIMLL: TIEPBas — TPeOOBAHMUS
K TOYHOCTH (DOPMBI I1leeK Basia (OTKIOHEHUS OT KPYTJIOCTH W ITHJINH-
JAPUYHOCTH U [IP.); BTOPAsi — K TOYHOCTHU PACIIOJIOXKEHUSI TeeK Basa (pa-
nuasbHoe GueHune, OTKJIOHEHHE OT COOCHOCTH U JIP.) ¥ €I0 TOPIIEBBIX T10-
BepxHOCTEH (TOpIieBoe OMEHMe, OTKIOHEHUS OT TMEPIEHANKYISTPHOCTH
u z1p.). [Ipu Hasmuum 3yOuaThiX BEHI[OB MPEABSABISIOTCS TPeOGOBAHS
K paaJbHOMY WJIM MOJHOMY GUEHHUI0 3y6YaToro BEHIa, ero Toplie-
BOMY OMEHUIO U [p. B GOMBITUHCTBE CIy4aeB st KOHTPOJISI 9TUX Tia-
PaMeTpOB MPUMEHSIIOTCST TPUCIIOCOOJIEHNST ¢ MHIUKATOPAMH YaCOBOTO
TUTA WX U3MEPUTETbHBIMU TOJOBKAMUL.

ITpucnocobaenue (puc. 4.2) npeaHasHAYEHO [t KOHTPOJIS Pagnaib-
HOTO GUEHWS TITeeK Bajla-MIecTePHU (JIeTalb MoKa3aHa Ha PUCYHKE MITPU-
XOBOU JINHKEI ), COOCHOCTH ATHX IlIEEK, TAKKE OHO MOKET UCIIOIb30BATHCS
JUIST KOHTPOJISI TOPIEBOTO GUEHHsI TOPIIa Baia-IeCTEPHU MO/ MOIINTI-
KA. [IprcmocobieHte COCTOUT U3 TUINATHI 1, Ha KOTOPOW YCTAHOBIEHDI
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OCHOBHBIE Y3JIbl IPUCIIOCOOJEHIS: 3aHIi (KECTKHIT) meHTp 4 B KOp-
nyce 2; nmepeHUi (MOJABUXHBIN) TIEHTP 5 ¢ MEXaHW3MOM €T0 OTBe-
neHusd 9, COCTOSANUM W3 TOANPYKUHEHHOTO TITUH/AENS, CMOHTUPO-
BAHHOTO B KOPIIyce 3 M NMPeoXPaHsSIeMOTo OT BbIIaJeHUs (JIaHIIeM;
CcTOMKa 7 ¢ MHAMKATOPOM 4YacoBOTO Tuna 8§ (MHAMKATOD NBYXMHU-
KPOHHBIH ¢ TIeHON nesieHns 2 MKM, nipefiesioMm nuaMmepenus 0—0,2 Mmm).
Croiika ¢ UHIUKATOPOM MOXKeT IlepeMelaThCsl BAOJb [1a3a B KOPILyce
IPHCIIOCOOIEHNUS.

ITpucnocobienre HaCTpauBaeTcs MO ITAJTOHHON AeTaju, TOCe
HACTPOUKM TIOJOKEHWE 3a[HeTO IeHTpa 2 DUKCHUPYeTCs Ma30BBIM
6oatom 70 u raiikoit 771. 3aTeM KOHTpPOJMpPyeMasi JeTalb yCTaHABIIU-
BaeTcs B I[EHTPA U 3aKPEIISIETCS MOABUKHBIM IIEHTPOM 5, KOTOPBIN
OTBOIUTCS TIPU TOMOIIX pbryara 6. CHUMAIOTCS TOKa3aHUs WHANKA-
TOpa 8 IpU TMOBOPOTE JETAIN Ha JBa 060pOTa (MaKCUMAJIbHOE U M-
HumanbHoe). [lo pasHocTH MoKa3zaHUil ompeziessgeTcs BeIUYNHA pa-
JMATBHOTO OUEHUsT 1IeeK OCH OTHOCHTENbHO ocH eTanu (001ei ocu
IIEHTPOBBIX OTBEPCTHUIA).

4.2.3. Mpucnoco6neHna ANA KOHTPONS pa3MepPOB 1 OTHOCUTENIbHOTO
pacnonoXeHns NoBepxXHOCTell KOPNYCHbIX AeTanen

KoprycHble fetanin MOTYT UMETh caMyio pasHoobpasHyo hopMmy
1 TOYHOCTD, B HUX KOHTPOJMPYIOTCS caMble Pa3HOOOPa3HBIE 110 CBOEMY
XapaKTepy MapaMeTpbl TOYHOCTH. JTO W PACCTOSTHUS MEKIY MOBEPXHO-
CTSIMU, I COOCHOCTH OTBEPCTHUH, EPIEHANKYISIPHOCTD WU MAPAJIIIETb-
HOCTb KaKuX JTMOO0 3JIeMEHTOB ieTaiu 1 p. [loaToMy mpuciocobieHust
IJIsT KOHTPOJIST KOPIMYCHBIX JeTajell BechMa PasHOOOPa3HbI MO KOH-
CTPYKIIUU.

Ha puc. 4.3 mpezcraBieHo TpUCIocobIeH e st KOHTPOJIS COO-
CHOCTHU IBYX OTBEPCTUH 110l YCTAHOBKY MOJUIMIIHUKOB B KOPILyCHOMI
neranu. Ha ocHoBanuum 71 3aKkpenjieHbl KPOHINTEHH I yCTAHOBKU
KOHTPOJIUPYEMOM JIeTalld W CTONKA 7 JJISI M3BMEPUTEIbHON TOJOBKHU
(nnu unaukatopa) 76. Kourposupyemasi feTajb yCTaHABIUBAETCS
Ha IaHTy 73, yCTaHOBJIEHHYIO Ha CTYIEHYATyI0 OMpaBKy 4, KoTopas
3allpeccoBaHa B OTBEPCTHE KPOHIITENHA 3, 3aKPEIJIEHHOTO Ha OCHO-
BaHUU C [IOMOINbIO MINMUAbKK 27, maitber 26 u 1ByX raek 25. Vismepu-
TesJbHAs TOJIOBKA 16 ¢ yIJIMHEHHON PhIUYaKHON cuctemMolt 12 3akpe-
IJISIETCS C TIOMOIIbIO BUHTA 74 B KpoHIITeliHe 5 Ha ckanke 10, koTopas
B CBOTO OuYepenb YCTAaHOBJEHA C TIOMOIIBI0 XOMyTHKa 19 Ha cTofike 7.
Crotfika 7 ycTaHOBJIeHa B KPOHINTeWHEe 2 ¢ BO3MOXHOCTBIO MepeMe-
MeHNs B BEPTUKAJIHHOM HAIIPABJIEHWU C TOCJaenyIomeil dhukcamuein
BUHTOM 22. KpoHIITEeHH 2 KpenuTcs K OCHOBAHMWIO 7 C IMTOMOIIBIO
BUHTOB 23.
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Puc. 4.3. MpucnocobneHne ana KOHTPONSA COOCHOCTU OTBEPCTUI

B KOPMYCHOW geTanu:

1 — OCHOBaHUe; 2 — KPOHLUTENH; 3 — KPOHLUTEWNH; 4 — WNUHAENb; 5 — KPOHLUTeNH;
6 — uaHra; 7 — cTolKa; 8 — ocb; 9 — npy»KunHa; 10 — cKanka; 11 — nnaHka;
12 — pblvar; 13 — npy»uHa; 14 — BUHT; 15 — BTynKa; 16 — n3mepuTenbHas rofoBka;
17 — Npo6kKa; 18 — BUHT; 19 — XxoMyTUK; 20 — BUHT; 21 — WNWNbKA; 22 — BUHT;
23 — BUWHT; 24 — BWHT; 25 — raiika; 26 — wawnba; 27 — BUHT /B/

PapnanbHoe OueHUe MOBEPXHOCTU OTBEPCTUSI KOPILyca MPOBepsi-
eTcs IyTeM BpallleHus JUCcKa Ha oguH-ABa obopora. ITo pasHOCTH II0-
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KazaHui uaMepureapHoil rosoBku (MI') 16 onpexnensior paauaibHoe
Ouenue KOHTPOJIMPYEMOIl TTOBEPXHOCTH OTHOCUTENHHO OCH 6a30BOTO
OTBEPCTII.

Ha puc. 4.4 upencrasieno npucrnocobienne, mpeaHasHaYeHHOE
JUTST KOHTPOJIST TTapaJiIeTbHOCTH OCH OTBEPCTHUS KOpITyca 3ajiHeit 6abku
8 ee ycraHOBOYHOM TTOCKOCTH. IIprcmocobiieHre COCTOUT U3 TLTTHI
71, B KOTOPOI 0TPabOTaHbl OTBEPCTHUSI JIJISI YCTAHOBKH YCTaHOBOYHBIX
HIIEMEHTOB, 1 T-06pa3HbIH Ma3 /st YCTAHOBKY CTOEK 2 ¢ MHANKATOPAMH
5. Ha kopmyc ycranaBanBaercss Ha ITUMOTH M TPUBUHUYUBAETCS Ha-
npaBJstioinii 3y6 4 ¢ yriom 45° (HampasJisiomast 6asa 1Jsl yCTaHOBKU
KOHTPOJUpPyeMoii etann). B kauecTBe OMOPHON 6a3bl CAYKUT TOATIPY-
SKUHEHHbIN (1pykuHa 6) konndeckuit nasetr 3. [lasner npepoxpangercs
OT BBITIA/IEHNST PA3PE3HBIM KOJBIIOM. 3aKperieHne KopIyca He Tpedy-
eTcsl, TaK KaK YCUJINS IIPU KOHTPOJIe He3HAYUTeJIbHble U He CMEIIAIoT
NeTasb.

5 8 7
A
=
| 7
.
3 6 4

Puc. 4.4. MpucnocobneHwne Aia KOHTPONA OTKNOHEHUA OT NapaNenbHOCT OCK
OTBepCTUs Kopnyca 3afiHeln 6abKu ee YCTaHOBOYHOW MIOCKOCTM
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B nass!l mmThl ycTaHaBAWBAIOTCS CTONKHU 2 ¢ mHAnKaTopamu Y1
T'OCT 577-68 (103. 5). HacTpoiika HHAUKATOPOB HA HOJIb TIPOU3BO-
JTUTCSI TI0 ATAJIOHHOM JI€TAJIV TIEPE] BHITIOJTHEHEM OTI€PAIIMKA KOHTPOJIS.
3areM Ha MPUCTIOCOOIIEHIE YCTAHABIMBAETCS KOHTPOJIMPYEMast 1€Talb,
B OTBEPCTHE KOTOPOI YCTAHABJIUBAETCS JI0 yIIOPa CKAJIKA 7, HCIIOJHU-
TeJIbHAS MIOBEPXHOCTh KOTOPOI BBITIOJIHEHA C TOYHOCTbHIO 110 6-My KBa-
auteTy. Ha ckasike HaHeceHbI iBe PUCKU A W b, pacCTOSHUE MEXIY
KOTOpBIMU 150 MM (B COOTBETCTBUHU C TEXHUYECKUMHU TPeOOBAHUSIMIU
Ha sietaiib). [losokeHne prUCOK yKa3blBaeT MOJIOXKEHNE HAKOHEUHUKOB
MUHMKATOPOB 11pu KoHTpoJie. 1o paszHocTH 1okazanuii MHANKATOPOB
B TOUKax A u b oTpe/esisieTcsi OTKJIOHEHHE OT TapalJIeIbHOCTH OCH OT-
BepcTus U 6a30BOI MIIOCKOCTH KOpITyca 3aaHell 6abKu.

Ha puc. 4.5 mokasaHO KOHTPOJbHO-OJIOKHPOBOYHOE YCTPOICTBO
TS KOHTPOJIS TITyOMHBI OTBEPCTUH B KOpIycHO# netanu. KonTposupy-
eMas JieTab 8 MOJaeTCsl Ha UBMEPUTEIbHYIO TT03UIInIo. [ybuHoMeps 6,
oObenrHEHHbBIE B OJIOKK 4, TOMEIIEHHbIE B KOPITYC 3 MPUCIIOCOOIeHNS,
KOTOPBIN BMECTE C 3aKPETICHHBIMU B HEM OJIOKAMU U TIyOUHOMEPaMI
MO/IAETCA TUIPOIUIUHAPOM 1 JI0 COMPUKOCHOBEHUS ¢ yriopoM 5. Ecim
XOTsT OB OZIMH TIYOUHOMED He BOW/IET B OTBEPCTUE HA HY/KHYIO TJIy-
6uHy, TO 6JI0K 4 CIBUHETCS BJIEBO OTHOCUTEIBHO KOPIyca 3, MTOKK 7
Yyepes3 IPOMeKYTOUHbIE IeTaIN 3aMKHYT KOHTAKTbhI 2, KOTOPbIe BKJIIOYAT
CUTHAJIbHBIN 9JIEMEHT UJIM OCTAHOBAT 000PYIOBAHNE,
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Puc. 4.5. CxeMa KOHTPOSIbHO-61TOKMPOBOYHOrO YCTPOIACTBa

4.2.4. HectaumoHapHble npucnoco6neHns

[l KOHTpOJIA psAna AeTaleil MOTYT MCIIOJIb30BaThCd HECTAllMO-
HapHbIE TPUCTIOCOOIEHNsT. B OCHOBHOM OHU TIPUMEHSIIOTCSI, €CIIi Heo0-
XOJIUMBI:
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* KOHTPOJb KPYTMHBIX U CPEIHUX [AeTasell, Koraa Tpedyercs m3me-

HEHWeE TTOJIOKEHNUST TIPUCITOCOOIEHNST;

* OCYIIECTBJIEHNE KOHTPOJS B TPYAHOAOCTYITHBIX MECTaX;
* [pUMEHEHHe OJHOTO U TOTO K€ MPUCHOCOOIEHUsT Ha Pa3HbIX dJie-

MEHTaX JeTaI U Ip.

TOYHOCTh TAKMX HMPHUCIOCOONEHUI HECKOJIBKO HIKE, YEM CTAI[UO-
HApPHBIX, HO MOOUJIBHOCTb U YHUBEPCATIBHOCTh 3HAYUTEHLHO BHIIIE.
ITpu 5TOM CTOMMOCTH TAKUX MPUCTOCOOTEHUH, KaK MPABUJIO, 3HAUN-
TE€JIbHO HMKE, YEM CTallMOHapPHBbIX.

Ha puc. 4.6 nokazan crenuaabHbIil HyTPOMED I KOHTPOJS AMa-
MeTpa BHYTpeHHUX KaHaBOK. OH cOCTOUT M3 BepxXHel HOXKN 77, KO-
TOpasi UMeeT ¢ OIHOI CTOPOHBI PYKOSITKY ¢ Apyroil — myn 70, a B ce-
pelrHe Ha Hell KpermsaTcest 6OJMT 5 ¢ mpyRuHOM 6 u maitboit 7, ymop 4
¢ KOHTpraiikoit 8 1 n3MepuTesbHAs FOJIOBKA 3, 3aKpeIlJIeHHAsT HA HOXKe
BUHTOM 9. BepxHsasa HOXKa 71 coeinmHeHa ¢ HIKHEH HOXKOMN 2 mmap-
HUPHO ¢ noMotbio ocu 1. HuxHsA HOXKa 2 ¢ OTHON CTOPOHBI NMeeT
pe3nboBoe oTBepcTHe A7 bonTa 5, a ¢ apyroit — miyn 10. Hyrpomep
HACTPAUBAETCS TIO CIEIMATbHBIM HACTPOEYHBIM KOJIBIIAM U CKOOAM.

Puc. 4.6. CnevumanbHblii HYTPOMEp ANA KOHTPOSA MamMeTpa BHYTPEHHNX KaHaBOK

ITpucniocobenue (puc. 4.7) MpeaHAZHAYEHO JJIsT KOHTPOJIST OTKJIO-
HEHUS OT TEePIeHIUKYISIPHOCTH OTBEPCTHUSI OTHOCUTENIBHO 11a3a PhI-
gara 9. IIpucrocobyieHrie COCTOUT M3 YroJbHUKA 1, IBYX PETYJIUPY-
eMBIX omop 8, CUCTeMBI KpeIlyieHnsl mHAmKaropa 3, 4, 5 u camoro nuH-
nukatopa 70, KOHTPOJBHOTO BaJMKA 6 U TJIAHKU 7, CMEHHOUN BTYJIKU 2,
YCTAaHOBJIEHHON HA YTOJbHUKE T TIPU TIOMOIIN CTAHIAPTHOTO KPeTresKa.
B mas peruara 9 ycranaBiamBaeTCsl KOHTPOJIbHAS TIJIAHKA 7/ C COBMeE-
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NIeHWeM OTBEPCTHUH IMOJI KOHTPOJbHBINA BaJUK 6. B KOHTposupyeMoe
OTBepcTHE pblyara 9 U coBMellleHHOE ¢ HUM OTBEpPCTHE B IJIaHKe 7
YCTaHABIMBAETCS KOHTPOJBHBIH BasuK 6. Ppruar 9 BMecTe ¢ BAIUKOM
6 ¥ MJIaHKOU yCTaHABJIWBAETCS B OTBEPCTHE CMEHHOU BTYJIKU 2 HA MIPU-
crocobJieHrie M MPIKUMAETCA K HIKHEMY PEryaupyeMoMy ymopy 8,
KOTOPBIN TTPEBAPUTEHHO BBICTABJISIETCS TI0 3TAJIOHHOM JleTanu. /lanee
uHANKaTopoM 70, Takyke HaCTPOEHHBIM 110 3TAJIOHHOH leTasu, u3Mepsi-
eTCsl OTKJIOHEHNE OT HTAJOHHOM IeTaJN U OTpefieiTeTcss NCKOMOe OT-
KJIOHEHHE OT NEePIeHUKYISIPHOCTH.
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Puc. 4.7. MprcnocobneHre ans KOHTPONA HeneprneHANKYNAPHOCTM OTBEPCTMSA
1 nasa pblyara

Ha puc. 4.8 npeacrasiien acKu3 MpUCNOCOBJIeHUs I KOHTPOJIS
OTKJIOHEHUS OT TIapajjieIbHOCTH TIOBEPXHOCTEH JTACTOUKMHOTO XBOCTA
crosia (hpesepHoro cranka. IIpucrocobieHne coCTOUT U3 Kopiyca J,
Ha KOTOPOM CMOHTHUPOBAHBI TPU chepUUECKUE OMOPHI, IBE U3 KOTOPHIX
(omopsbl 8, 3aKpensieHHbIe Ha KOpITyce BUHTaMu 171) ycTaHaBIWBAIOTCS
B YIJIOBOU T1a3 U 6a3upyeTcsi 1Mo JABYM MOBEPXHOCTSIM JIACTOUKIMHOTO
XBOCTA, TPEThS o1opa 6 onrpaeTcs Ha TOPU3OHTATBHYIO TIJIOCKOCTH Jie-
Tasn. Peruar 3, Ha KOTOPBIN ONUpaeTcss HOKKa MHAUKATOPA, YCTAHOBJIEH
B Kopmyce 5 Ha ocu 4. Ppiuar 3 momkumaeTcss K KOHTPOJIUPYEMOH 110-
BEPXHOCTHU IIJIOCKON MPYKUHOW 9, IPUBUHUYEHHON K KOPIYCY ABYMSI
BuHTaMu 70. IHAUKATOP yCTAaHOBJIEH HA KOPILyce Ha cTolike (1103. 7,
2) TIp¥ TIOMOIIA BUHTA 7.
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Puc. 4.8. Sckns I'IpI/ICI'IOCO6J'IeHI/IH ANA KOHTPOJIA OTKNOHEHUA OT NapanenbHOCTA
I'IOBerHOCTEVI JTACTOYKMHOIo XBOoCTa CTOJ1a ¢pe3epHoro CTaHKa

[Tpucnocobienne yeTaHABIMBAETCS Ha CTOJ (hPe3ePHOTO cTaHKa (f1e-
Tasb) Ha paccTosHuK 50 MM oT ero Topita. [Ipu aToM mpuctocobnenme
6a3upyeTcs Mo TPeM TTOBEPXHOCTSAM JACTOYKUHOTO XBocTa. [IpyskumHa
9 momkUMaeT OZIMH KOHell pplyara 3 K KOHTPOJIUPYEMOH IIOBEPXHOCTH,
BTOPOH KOHEIl KOTOPOTO TiepeMelaeT HaKOHeYHUK nHAnKaropa. CHU-
MAarOTCsI TOKA3aHUs WHIMKATOpa. 3aTeM MPHUCIIOCOOIEeHNE TTepeMela-
eTcst Ha paccrosinue 250 MM, u 3amep nostopsiercst. [lo pasHoctu 1o-
Ka3aHWI WHAWKATOPa OTPEeNessIeTcs OTKJIOHEeHNEe OT TMapajjieTbHOCTH
MOBEPXHOCTEN JIACTOUKUHOTO XBOCTA.

Ha puc. 4.9 npencraBien 9CKHU3 MPUCTIOCOOTEHYS 1711 KOHTPOJIS OT-
KJIOHEHUSI OT MapalJIeIbHOCTH TOBEPXHOCTEN JJACTOYKMHOTO XBOCTA OT-
HOCHTEJTLHO Ta3a cTosia ppesepHoro ctanka. [IpucmocobieHne cocTonT
n3 KOpIIyca 2, Ha KOTOPOM CMOHTHPOBAHHI [[Be c(hepuiecKye OmOpHI.
Omopsl 3, 3aKkpensieHHble Ha KOPIyce BUHTAMU 9, yCTaHABJIMBAIOTCS
B YIJI0BO# Ma3 1 6a3upyioTcst MO ABYM MOBEPXHOCTSIM JTACTOYKUHOTO
xBocTa. Onopa 7 onupaercss Ha TOPU3OHTAJIBHYIO TJIOCKOCTH JI€TAJIH.
[Ipy>xxuHHBII pbryar 4, 3aKpenJieHHbIN Ha HOKKEe WHAMKATOPa, ONupa-
eTcs Ha GOKOBYIO TIOBEPXHOCTD Ia3a CToja cranka. MHaMKaTop ycra-
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HOBJIEH Ha Kopiryce 2 Ha cOOpHOH croiike (1103. 5, 6, 7) IpH MOMOIIU
BUHTa 8.

Puc. 4.9. Sckn3 npucnocobneHna Ana KOHTPONA OTKIIOHEHUA
OT MapannenbHOCTV NOBEPXHOCTEN NaCTOUKMHOTO XBOCTa OTHOCMTENbHO Nasa
cTona ppesepHOro cTaHKa

Muaukarop mpeaBapuTeIbHO BHICTABJIAETCS TI0 TAJTOHHOM JeTasu
TaKuM 0OpasoM, 4ToObI IIpH 3aMepe obecriednBajcs HaTar B 1-3 060-
poTa cTpesiku. 3aTeM MPUCTOCOOIEHNe YCTAaHABIUBAETCS Ha CTOJ (pe-
3epHOTO cTaHKa (Jietanb) Ha paccrostiuu 50 MM oT ero Topita. [Tpu aTom
npucrocobieHre 6a3upyercsi Mo TPEM MOBEPXHOCTSIM JIACTOYKIMHOTO
xBocta. [Ipys;KMHHAS HOKKA WHIMKATOPa BBOAUTCS B Ta3 CTOJIA CTAHKA.
CHUMAIOTCST TOKA3aHUsT WHIMKATOPa. 3aTeM TIPHUCIIOCOOJIeHIE TIepeMe-
naercst Ha paccrosinve 250 MM, u 3amep moBTopsiercs. 1o pasHocTn
MOKA3aHWIT MHAXKATOPA OIIPEIE/ISIETCsI OTKIOHEHHE OT MapaJIeIbHOCTH
MIOBEPXHOCTEH JIACTOYKMHOTO XBOCTA OTHOCUTEHHO a3a CTOJIA CTaHKa.

4.3. OCOBEHHOCTU NMPOEKTUPOBAHUA CMNELUUAJIbHbBIX
KOHTPOJIbHbIX MPUCMNOCOBJIEHUIA

PaszpaboTka crennasbHOTO CPEACTBA KOHTPOJIST HAYMHAETCS C BbHI-
6opa cXeMbl KOHTPOJISA, KOTOpask MPEACTaBIsAeT COO0H COBOKYIMHOCTh
CXeMBI YCTAHOBKH JIETANIN W PACHOJOXKEHUS CPEACTB KOHTPOJIS, CBSI-
3aHHBIX C UBMEPUTENTbHBIME GazaMK KOHTpoJupyeMoro obbekTa. [Tpes-
MOYTUTETHHBIM TPeGOBAHIEM TIPU BBIOOPE CXEM KOHTPOJIS SBJISIETCS
IIPUMeHEeHNe TAKUX, [T KOTOPBIX BO3MOKHA Peaan3ains KOMIJIEKCHON
MTPOBEPKU HECKOJBKUX ITAPAMETPOB C UCIOJIb30BAaHUEM OJIHOTO CPE/ICTBA
u3MepeHus. jKemaresbHO MTPOEKTUPOBAaHNE YHUDUITUPOBAHHBIX KOH-
TPOJIBHBIX IpHCIOocodaennil. CxeMbl KOHTPOJIA PAAa IapaMeTPOB TOY-
HOCTU MOKHO HAWTH B cripaBouHoi juTeparype. Ha puc. 4.10 npuse-
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AOE€HDbI TUIIOBbIE CXEMbI KOHTPOJIA OTKJIOHEHUA OT IMEPIIECHANKYIAPHOCTU
" OT IIapaJ/ljieJIbHOCTHU HOBerHOCTeﬁ Pa3JIMYHbIX JleTaen.

2 2

0 e
Puc. 4.10. CxeMbl U3MepeHnA OTKNOHEHUA OT NapannenbHoOCTn
1 NepneHanKynApHOCTU:
no3. 2 Ha Bcex cxemax — M3MepuTeNbHaA ronoska; nos. I:
a — u3MepuTesibHas JIMHelKa; 6 — onpaBKa; 8-0nopa ¢ napasnnesnbHbIM/ TOPLOBbIMM
NMOBEPXHOCTAMY; 2, € — YrOJIbHUK; 0 — LUNNHAPUYECcKan onpaeka

[Tepen mpoekTHpoOBaHWEM CIIENHAILHOTO KOHTPOJIHHOTO IPHUCIIO-
cobeHns HeOOXOAMMO ONMPENENUTDb AOMYCTUMYIO MOTPENIHOCTDh W3-
MepeHns. MaKkcUMaTbHO JOMYCTHMas TOTPEIIHOCTh U3MEPEHUS A
3aBUCUT OT Pa3MEPOB MMOBEPXHOCTU M KBAJIMTETA TOYHOCTH KOHTPOJIH-
pyemoro pasmepa (Tabi. 4.1, mpudeM cjeayer BHIGUPATh ee BETUUNHY
mo OJmKaiiimeMy MeHbIIEMY KBaauTeTy). JOIycKaeTcs OlpenensaTh
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MaKCHMaJIbHO JOIyCTHMYI IOTPEIIHOCTh M3MEPEHMS A TPyObIX
KBaJIUTETOB OKOJO 20%, I TOYHBIX KBAJIUTETOB — OKOJO 35% I0-
MyCKa Ha KOHTPOJHUPYEMBIN pasMep. Y CTaHOBJEHHBIE CTAHAAPTOM I10-
IPENIHOCTU M3MEPEHUs ABJAIOTCS HaUOOIBIIMMU, KOTOPBIE MOKHO
JIOITyCKAaTh MIPU U3MEPEHUN, OHM BKJIIOYAIOT KaK CJydailHble, TaK ¥ He-
yYTEHHbIE CHCTEMATHYECKUE TTOTPenHoCcTH u3Mepenusi. CirydaiiHas 1mo-
TPEITHOCTh U3MEPEHUs He 0 KHA TTpeBbiiaTh 0,6 OT mpenesna gomycka-

eMolt TIOTrpeIIHOCTU M3MEPEHU.

MorpewHocTb N3SMepeHnsa

Ta6nuya 4.1

Homunanbabie
pasMepbl, MM

HOFpeHIHOCTL n3MepeHuda A

U3M

OT KBaJIMTETA, MKM

B 3aBUCUMOCTHU

2 3] 4[5 ] 6] 7] 8] 9
Jlo 3 04081014 18]30]30] 6
2-6 06 10]14]16]20]30]40] 8
6-10 06 10]14]20] 2040 50] 9
10-18 08| 12]16] 28305070 10
18-30 10 14] 203040 ] 6080 12
30-50 101424 |40 ] 50| 70 [100] 16
50-80 12 1828|4050 | 90 [120] 18
80-120 16 [ 20|30 |50 ] 60 | 100] 120 [ 20
120180 202840 |60 | 70 | 120160 30
180250 28 (40 ] 50 ] 7080 [120] 180 30
250-315 30 [ 40 [ 50 ] 80100 140|200 30
315-400 30 [50]60] 90100160240 40
400500 40 [ 50 ] 60]90[120] 180260 40

HOFpeLL[HOCTb n3mMepeHusAa A}IBM B 3aBUCHUMOCTHU
Homunaspbie OT KBaJIUTE€TA, MKM
pasMepbl, MM

10 [ 11|12 13] 14 ] 15] 16| 17
Jlo 3 8 [ 12] 20 [ 30 [ 50 | 80 | 120 | 200
2-6 10 | 16 | 30 | 40 | 60 | 100 | 160 | 240
6-10 12 18|30 | 50 | 80 | 120 | 200 [ 300
10-18 14 |30 | 40 | 60 | 90 | 140 | 240 | 380
18-30 18 |30 | 50 | 70 | 120 | 180 | 280 | 440
30-50 20 [ 40 [ 50 | 80 | 140 | 200 | 320 | 500
50-80 30 [ 40 [ 60 | 100 | 160 | 240 | 400 | 600
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OkoH4YaHue mabn. 4.1

IMorpemnocTs nuaMepenns A, B 3aBUCMOCTH
Howmmnasprbie OT KBaJIMTETa, MKM
pasMepbl, MM
10 [ 11| 121314 ] 15] 16| 17
80-120 30 [ 50 | 70 | 120 [ 180 | 280 | 440 | 700
120180 40 | 50 | 80 | 140 | 200 | 320 | 500 | 800
180-250 40 | 60 | 100 | 160 | 240 | 380 | 600 | 1000
250-315 50 [ 70 [ 120 [ 180 | 260 | 440 | 700 | 1100
315-400 50 | 80 | 120 | 180 | 280 | 460 | 800 | 1200
400-500 50 | 80 | 140 | 200 | 320 | 500 | 800 | 1400

[Tocse BBIGOPaA CXEMBI KOHTPOJIS U ONPEAEIeHHs A0MyCTUMOM T10-
IPELIHOCTY M3MEPEHMS [l HPUCIOCO0IeH, 06eCIIeYnBaIOIUX Bbl-
SIBJICHME YMCJIEHHOrO 3HaYeHUs IapaMeTpa TOYHOCTH, BhIOMpaEeTCs
CPeICTBO KOHTPOJISA (HAapuMep, MHAMKATOP YaCOBOIO THIIA, U3MEPHU-
TeJIbHAsI TOJMIOBKA U T.IL), M OIPEAEISETCS €r0 IOTPEITHOCTD M3MEPEHMS
110 HaCHOpTy. Ha STy BeJH/I‘II/IHy JOJIKHaA 6])ITIJ yMeHbH_[eHa IIOHyCTI/IMaﬂ
HOTPEITHOCTh U3MEPEHUS IIPY IIPOBEJEHUN Pa3MEPHOTO aHAIN3A IPOEK-
THPYEMOTO TIPUCIIOCOOIEHNS, TaK KaK AOMYCTAMAs IIOTPENIHOCTD U3Me-
PEHUS SABJISETCA UCXOAHBIM 3BEHOM B Pa3MEPHOI LICIIH.

[lanee ocymiecTBasieTcst BBIOOD M3MEPUTENbHBIX 0a3, KOTOPBIN OKa-
3bIBAET CYIIECTBEHHOE BJAUSAHWE HA TOYHOCTh KOHTpOJst. [Ipu BoiGOpe
6a3 HEOOXOAUMO PYKOBOACTBOBATHCS NMPUHIIMIIOM COBMELIeHUs 6as:
nesiecoobpasHo, 4ToObl U3MepUTeIbHas 6aza coBlazaga ¢ KOHCTPYK-
TOPCKO# pasMepHoit 6a30it. B mpoTrBHOM ciIydae Tpu BHIOOpPE CpeIcTBa
U3MEPEHUs IPUIETCS YYUTHIBATH ITOTPELUIHOCTD, BBI3BAHHYIO HECOB-
najenueM 6a3. IIpu aToM HE0OX0AMMO 06ecTIeunTh HanbOMbINYIO BO3-
MOKHYIO TOYHOCTH MOJOKEHUS M3MEPUTENBHON Ga3bl OTHOCUTEILHO
KOHCTPYKTOPCKOH pasmepHoil 6asbl. [Ipu BoiGope 6a3 HEOOXOAUMO
TakxKe 00eCIIeYnTD, YTOOBI IMHUS U3MEPEHUs COBIAANa ¢ HalpaBJie-
HIEM U3MEPSIEMOTO pasMepa, T.e. OTCYTCTBOBajIa KOMIIapaTOpHas Io-
IPEITHOCTb.

B ocTampbHOM METOAMKA IIPOEKTUPOBAHUS CIEIUAJbHBIX KOH-
TPOJILHBIX MPUCIIOCOONEHUI aHATOTMYHA METOUKE TIPOEKTUPOBAHI
CIIEIMAIBHBIX CTAHOYHBIX [PUCIIOCOOTCHHIIA.

Bonpocewl 0715 camokoHmMpors

1. Yro Takoe KOHTPOJIbHO-M3MEPHUTENbHOE MIPUCIIOCOOIEH E?

KakoBo HasHaueHKe KOHTPOJIbHO-U3MEPUTEIbHBIX PUCIIOCOONEHIIN ?

3. IlpuBenute kjaaccuuKaIUio KOHTPOJIbHO-U3MEPUTENHHBIX MPUCIIOCO-
GsieHni.

N
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Al

10.

11.
12.

13.
14.

15.

Kakue 3a1aun pemarTest ¢ MOMOIIbI0 KOHTPOJIbHBIX TPUCIIOCOOTECHUH?
[TpuBeauTe OCHOBHBIE TPEGOBAHKS K KOHTPOJBHO-U3MEPHUTENBHBIM MPHU-
CTIOCOOJIEHUSM.

[TpuBeauTe KaaccUbUKANUIO KOHTPOJIbHO-U3MEPUTEIHHBIX MPHUCIIO-
cOGJIeHUH TI0 MPUHIUITY PabOTHI U XapaKTePy UCIOJIb3yeMbIX U3MEPU-
TEJbHBIX YCTPOICTB.

[TpuBenure KIacCUBUKAIUIO KOHTPOJbHO-U3MEPUTEIbHBIX TPUCTIOCO-
GJIeHMiT TI0 TEXHOJIOTHYECKOMY Ha3HAUEHUIO.

[TpuBenuTe TpUMeEp TMPUCTTOCOOTIEHUS ST KOHTPOJISI OTHOCUTENBHOTO
PACIIOJIOKEHUs TIOBEPXHOCTEN JeTanu Tuna aucka. OuunmTe IpUuHIKAIL
pabOThI TAKOTO MPUCIIOCOOTEHHMS.

[TpuBenuTe NpUMEP IPUCIOCOOIEHUSI JIJIst KOHTPOJISI OTHOCUTEJILHOTO Pac-
MTOJIOJKEHUS TIOBEPXHOCTEN JleTalu TUIA Baja uiu Baj-mecrepHu. Omnu-
[IUTE TPUHIIUAT PabOTHI TAKOTO MPUCTOCOOIEHUSL.

[TpuBenuTe MpuUMep MPUCTIOCOOTIECHUS /I KOHTPOJIS OTHOCUTENHHOTO
PACIIOIOKEHMsI MOBEPXHOCTEH KOPITYCHON metanu. ONuImnTe MPUHITAT
PaBoTHI TAKOTO TPUCIOCOOIEHUS.

[IpuBesnTe MPUMEP KOHTPOIHLHO-OJIOKUPOBOYHOTO YCTPOUCTBA, MOSICHUTE
MPUHIATT €10 PabOThI.

YeM OTIMYAIOTCS CTAIIMOHAPHBIE U HECTAIMOHAPHBIE IPUCIOCOOIEHUS?
KakoBo HazHaueHIe HECTAIIMOHAPHBIX TPUCITOCOOTEHIH ?

[IpuBeauTE IPUMED HECTAIIMOHAPHOTO TPUCIIOCOOIEH ST TSI KOHTPOJIS OT-
HOCHUTEJTBHOTO PACHIOTIOKEHHsI TOBePXHOCTEN feTamu. ONMUimTe IIPUHIKI
paBoTHI TAKOTO TIPUCIOCOOIEHUSL.

Kakue ocobeHHOCTH HEOOXOAUMO YUUTHIBATD TIPH MTPOEKTUPOBAHNH CIIe-
[[UATBHBIX KOHTPOJBHBIX TIPUCIOCOOICHWI?
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MaBa5
YYEBHO-METOAUYECKUIA NPAKTUKYM
no ANCUUNNTNHE «TEXHOJIOTUYECKAA

OCHACTKA»

B odannoii enase npedcmaenennvt cooepicanue u Memoouka npogedeHust npak-
muueckux pabom u Kypcogoii pabomaut, npueedeHvl NpUMepbl UxX 8blNOAHEHUS.

5.1. COAEPXAHUE U METOAUKA BbIMOJIHEHUA
MPAKTUYECKUX PABOT

Mpakmuyeckaa paboma N° 1. «<Pazspabomka meopemu4eckoli cxembl
6asupoeaHus 3a20moeKu e NpucnocobsieHUU U 8bI60p yCMAHOBOYHbIX
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3JilemeHmoes»

1. Ilenu npakTHYecKoi pabOTHI:

3aKpernJieHre TEOPETHIECKOTO MaTephasa mo Oa3upoBaHUIO 3aTO0-
TOBOK;

npuobpeTeHre TMPaKTHIECKUX HABBIKOB Pa3paboTKu U 0(popMIEHIS
TEOPETUYECKUX CXeM OA3UPOBAHUS B COOTBETCTBUU C TPEOOBAHUSAMU
T'OCTa;

MOJTOTOBKA CTY/IEHTOB K CAMOCTOSITENbHOM pPaboTe TPU BBIMTOJI-
HEHUUN OTAEJIbHbIX pPa3/l€JIOB KyPCOBbIX 1 JUIIJIOMHBIX pa60T;
npuobpeTeHre HAaBBIKOB U YMEHUsI BBIOMPATh W PACCUUTLIBATH
YCTaHOBOYHBIE 2JIEMEHTDI, 0OECTIEUNBATOIINE PEATU3AIUI0 TEOPETH-
YeCKOi cxeMbl Oa3MPOBAHNSI;

npruobpeTeHre HaBbIKOB UCIIOIb30BaHUsI TEOPUN Pa3MEPHBIX 1eTeit
TIPU pacyeTe MOrpenrHocTeil 06paboTKI 3arOTOBOK.

2. CpencrBa JOCTHKEHHS LeJiel NPaKTHYeCKol paboThi:
pasbscHeHUe TpernogaBaTeseM o01ell MeTOAUKU Pa3paboTKU Teo-
peTnyeckoi cxeMbl Ga3MPOBAHWS 3aTOTOBKU B MPUCIIOCOOJEHNH,
BBIOOpA YCTAaHOBOUHBIX 2JIEMEHTOB M 0OOCHOBAaHUE TIPU TTOMOTIH
TOYHOCTHBIX PACUeTOB C TIOMOIIBIO TEOPUHU Pa3MEPHBIX IleTell; To-
sICHEHME COIIPOBOJKIAETCSI PACCMOTPEHUEM COOTBETCTBYIONIUX TIPU-
MepoB. TIpu BBINOJHEHUN TIPAKTHYECKO# paboThl TpHOOpeTanTCs
MPaKTHYECKUE HABBIKY MTOMCKA HEOOXOIMMOIT HH(MOPMAITHH;
CaMOCTOSITeIbHOE PellleHre CTYAeHTOM ITOCTABJIEHHOM 3alaul B CO-
OTBETCTBUU C UHAUBUAYAJIbHBIM 3a/laHUEM.



3. Hcxoaubie JaHHbIE JJS MPOBEAEHUs PaGoOThI:

* uepTex JeTany,

* 3a7aHMe Ha IPOEKTUPOBAHUE IIPUCIOCOOIEHUS C YKa3aHUEM COLEP-
JKAHWS OTIEPAIlUU, TOYHOCTH Pa3MEPOB U MIEPOXOBATOCTU TOBEPX-
HOCTei, TI0/TyYaeMbIX B PE3YJIbTaTe €€ BBITIOJHEHNS, XapaKTePUCTUKI
MOBEPXHOCTEH, ¢ KOTOPBIMU 3arOTOBKA MOCTYIIAET Ha JAHHYIO OIle-
panuio, Tun 060pyAOBAaHUS ¥ MHCTPYMEHTA, PEKUMBI PE3aHUS
(CHUJIBI, MOMEHTBI), C KOTOPBIME OyZET IPOU3BOAUTHCS 00pabOTKA.
4. Mertoauka nposeaeHust padoThl.
3ajaya, KOTOPYIO JAOJKEH PELIUTb CTYAEHT B XOJE€ BBIIOJTHEHUS

ATON PabOThI, MOXKET OBITH CHOPMYJIMPOBAHA, HATIPUMED, CIEAYIONINM

o6paszom: «Pa3zpaboTaTh TEOPETHUYECKYIO CXeMy 6a3nPOBaHKs 3arOTOBKH

nust 06pabotku orBepeTust P25HS8 (11ockocTH, 1masa, JbICKH... ), obecrie-

YMBAOILY0 pasMep pacroyokernus orBepeTust 500,05 u BoiGpats (pac-

CYUTATh) KOHCTPYKIUKM YCTAHOBOYHBIX 3JIEMEHTOB, 00€CIEYNBAIOUINX

3a[JaHHYI0 TOYHOCTb. PaccunrtaTh morpemnoctn 06paboTKM 3arOTOBKU

B TIPOEKTUPYEMOM MPUCTIOCOOTECHU>.

4.1. Paspabomia meopemuneckoii cxemvl 6asuposanus.

Pemenue 3agaun mo paspaboTKe TEOPETUYECKON cXeMbl 6aszupo-
BaHMS CBOJUTCS K OIPEAECTCHMIO:

*+  KOMILTEKTa 6a30BBIX MOBEPXHOCTEH, 06eceunBaommx 6a3upoBaHUE
3arOTOBKU;

*  kBaJu(UMKALMOHHBIX IPYIIL, K KOTOPBHIM OTHOCUTCS Kaxkjaas Oasza
(ycraHoBOYHast, HATIPABJISIONIAS U T.JL.);

*  KOJMYECTBA M B3aMMHOTO PACHOJIOKEHNS OTIOPHBIX TOUEK Ha KaXKI0ii
6ase;

*  KOJIMYECTBA U B3aMMHOI'O PACIIONOKEHNUST YCTAHOBOYHBIX 3JIEMEHTOB
JULS KQKIOM Oa3bl.

PaspaboTrannas TeopeTHdecKas cxema 0a3MpOBAHUS IIPEACTABIIS-
eTcs B BUJIE OT/IEJBHOTO 3CKM3a 3arOTOBKU B HEOOXOAUMOM JIJIsl Mpa-
BUJIBHOTO TTIOHUMAaHUS YUCJe TPOEKIU U 0(OPMISIETCS B COOTBET-
ctBuu ¢ [OCT 21495-76.

Boinosnenne 1ol paboThl MOKET GBITh MPOBEAEHO B CJAELYIOMIEM
HOPSIIKE.

4.1.1. Ananu3 ucxoonvix OGHHLIX U BbLAGIEHUE NOBEPXHOCMEN, CNO-
COOHDLX Yuacmeosamv 6 6A3UPOBANUU 3G20MOBKU.

HeobxoauMo mpoaHaJIM3upoBaTh MCXOAHBIE JaHHbIE 3aa4M,
obpaTuB BHUMaHue Ha GOPMY ¥ pazMepbl TOBEPXHOCTEH, OrpaHUYM-
BAIOIIUX 3arOTOBKY, BBIOPATh M3 HUX MOBEPXHOCTH (OCH, TOYKHU U [IP.),
KOTOPBIE MOTYT COCTaBUTh KOMILIEKT TEXHOJIOTMYeCKHX 6a3. IIpu atom
HYKHO 06paTUTh 0c000€ BHUMAaHUE Ha TTOBEPXHOCTH ¥ PasMepBbl, CBS-
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3bIBaoIIue 06pabaTbIBAEMYIO TOBEPXHOCTD C APYTUMHU TOBEPXHOCTSMH,
TaK KakK SBJSIOIIUECS pa3sMEpHbIMU 0a3aMy JOJIKHBI BXOAUTH B KOM-
IUIEKT TEXHOJOTM4ecKux 0a3 (IpuHuun coBMelnenus 6as). Paccmar-
pHBasi OBEPXHOCTH 3aTOTOBKH, HEOOXOIMMO BBISIBUTH TaKKe, KOTOPbIE
MOTYT JIMIIUTD 3aTOTOBKY OAHOI M HECKOJIBKUX CTeeHel CBOOO/IbL.
Y100kl JIMIIUTH 3aTOTOBKY BCEX HMIECTHU CTeIeHel cBOGObI (T.e. Py He-
006XOIMMOCTH UCIIOJIb30BAaHUS TIOJHON cXeMbl OasupoBaHus) He0OXO-
VMO UMETh B KOMILTEKTE 0a3 He MeHee TPeX HOBEPXHOCTEN MIu 3aMe-
HSIOIMX MX COYETAHUN MOBEPXHOCTEH.

4.1.2. Buibop u ob6ocrosanue 6asosvix nOBEPXHOCME.

W3 BoisgBsiennbixX B 1. 4.1.1 moBepxHocTeli (oceil, Touek U jap.), KO-
TOpbIE MOTYT CTaTh TEXHOJOIMYECKUMK GazaMu, epBOl BbIOMpaeTcs
JINIIAIONIAs 3arOTOBKY CaMOTro GOJBIIOrO YUCja CTeneHeil cBOOOIBI.
Ecin 970 11/10CKast IIOBEPXHOCTD, OHA MOKET OBITh BHIOpaHa KaK ycTa-
HOBOYHAs 6a3a, JIMIIAIONIAs 3aTOTOBKY TPEX CTeneneil cBo6oapl. YToOb!
SIBJISITBCSL YCTAaHOBOYHOM 0a30ii, Takasl MOBEPXHOCTD JOJKHA MMETh
HanOOJIBIIYIO ILIOIALb, 0OECIIEYNBAIOILYIO YCTORYNBOE II0JI0KEHUE 32a-
TOTOBKH Ha TPeX OTopax, U ObITh CIIOCOOHOI BOCIIPUHATD CUJIbI 3a5KIMa
[ToBEpXHOCTH 3aTOTOBKHU, KOTOPAsk MOKET ONPEAETUTh MOJOKEHNE 3a-
FOTOBKU TIPK MOMOMIN ABYX OMOPHBIX TOYEK, ABISETCS HAIIPABJSIONIEN
6azoii. Heob6xoammo, 4ToObl 9Ta MOBEPXHOCTh MMEJIA AOCTATOYHYIO
NPOTSKEHHOCTD, YTOOBI JIMIMTUTH 3arOTOBKY JBYX CTEIEHEH CBOOOMBDL
TpeTbs IMOBEPXHOCTD BCerna OyAeT ONOPHOH 6a30i, KOTopas JIUNIaeT
3arOTOBKY OZHOM CTEIIeHH CBOOOJDL, M K e TabapUTHBIM pa3MepaM Tpe-
GOBaHUI HE MPEIbIBIIAETC.

B ciyyagx korza B KOMIUIEKT 6a3 aHaIM3UPYEMbIX MOBEPXHOCTEN
BXOJAT IMJNHAPUYECKHE TIOBEPXHOCTH, UMEIOIIIe OOMbIIYIO JTIMHY
WU UX OCH, BBIOOp 0asbl HauMHAETCs ¢ 0asbl, JUIIAONMIEH 3ar0TOBKY
YyeThIpex cTeleHeil cBOOOIBI, T.€. C IBOMHOI HaIIPaBJIsBIICH Oasbl.

OnHaKo BCTPEYAIOTCS CJIyYad, KOrJja PACCMOTPEHHbBIE HAMU KPH-
Tepun 1pu BeIOope (a3 He SABAAIOTCSA AOCTATOYHBIMU. Takue ciydau
BO3MO’KHBI IIpU 00paboTKe TOYHBIX JeTajell, Korga oOpabaTbiBaeMas
[IOBEPXHOCTD CBA3aHA )KECTKUMHU TPeOOBaHUSAMHU K TOUHOCTH PasMEPOB
1 B3aMMHbBIX paCHO]IO}KeHI/Iﬁ C HECKOJIbKMMMU ITOBEPXHOCTAMMU. B ITUX
CJlyyasix BHIOPAaHHBIA KOMILIEKT 6a3 HeOOXOAMMO IMPOAHAIU3UPOBATH
U IIPY HEOOXOAMMOCTH MIEPEPACIPEAETUTD KOJIMIECTBO OMIOPHBIX TOYEK
MesKIy 6a3s0OBBIMIE B [10JIb3y obeciiedeHnst 6ojiee BBICOKOI TouHOCTH Oa-
3MPOBaHUSL.

Boi6op 6a3 conpoBoskgaeTcst 000CHOBAHUEM, TTOUEMY Ta WJIM WHAsT
MIOBEPXHOCTD BhIOpaHa 32 KOHKPETHYIO 6asy, U 3aKaHYUBAETCS OIpe/ie-
JieHueM KOMILTeKTa 6as.
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4.1.3. Paspabomia sckusa meopemuueckou cxemvl 6asuposanust 3az20-
MoeKuU U nocmpoenue coOCMEEHHOU KOOPOUHAMHOU CUCEMbL 3420MOBKU
XOYZ na ocnoge mexnonozuueckux 6as.

Ha ocHoBaHuM BBIOJHEHHON B I1. 4.1.2 paGOThl BbIYEPUYMBAETCS
TeopeTrdeckast cxeMa 6a3upoBaHus 3arOTOBKU. Ha acKu3e 3aTOTOBKH,
BBIYEPUYEHHOM B HEOOXOIMMOM YHUCJIE TTPOEKIINHN, HAHOCSTCS 11 HyMepy-
IOTCS OMOPHbIE TOUKU, HAUMHSSA C TOYEK, OTHOCSAIINXCS K HazaM, JIuia-
TOTITM 3aTOTOBKY OOJIBIIIETO YHCIIA CTETIeHeH CBOGOJIBL.

Boi6pannbie B 11. 4.1.2 6a30BbIe TIOBEPXHOCTH MO3BOJISIOT IOCTPOUTH
KOODJIWHATHYIO CHCTEMY 3arOTOBKH, KOTOPAs B JaJbHEUIIIEM MOJKHA
COBMEIAThCs ¢ KOOPAMHATHON cHCTEeMON Tpuciocobaenuss. 3a cob-
CTBEHHYIO KOOPAWHATHYIO CUCTEMY 3arOTOBKU IMPUHUMAETCS KOOPIU-
HATHAS CUCTeMa TexHoJornuecknx 6a3. CienoBaTeqbHO, HEOOXOMMMO
OTIPE/IETUTH MOJIOKEeHNE HaYaia CUCTeMbl KoopauHaT O U HATIPABJIEHWS
BCexX Tpex KoopauHaTHBIX oceit — OX, OY, OZ.

B 3aBUCHMOCTH OT KOHCTPYKTUBHBIX OCOOEHHOCTEH (GAa30BbIX T0-
BEPXHOCTEN KOOPAUHATHBIE TIOCKOCTH MOTYT GBITH PeabHBIMU TTOBEP-
XHOCTSIMU 3aTOTOBKH (COBTAIAIONIIMH C TOBEPXHOCTSIMU 3aTOTOBKH )
U BOOOPasKaeMbIMK TIJIOCKOCTSIMU CedeHui (HarmpuMmep, poXos-
MUMU Yepe3 OCH 3aTOTOBKM ). KoopamHaTHBIE OCH HAHOCSTCS HA 3CKU3
TEOPeTUYECKON cxeMbl Gasuposanus. Ha KooparHATHBIX 0csaX HeobXo-
TUMO YKa3aTh, KaKasl OTIOPHAs TOUKA KAKOTO MepPeMEIeHNs U TTI0BO-
pOTa JINIIAeT 3aTOTOBKY M OTHOCUTEJIBHO KaKOH KOOPANHATHON OCH.

4.2. Boioop KoHCmpyKyuu, KOAUMECMEa U PACNOJONCEHUS YCma-
HOBOUHBLX ITIEMEHMOE.

4.2.1. Bui6op ycmanoounbix s1eMenmos.

B cooTBeTcTBUU ¢ MPUHATOM cXeMOi 6a3MpOBaHUs BHIOMPAIOTCS
IS Kaxa0i 6a30BOM MOBEPXHOCTH YCTAHOBOYHBIE DJIEMEHTBI. JTOT
BbI6OD HEOOXOJUMO CONPOBOXKAATH 0OOOCHOBAHMEM, II0YeMY BbIOMpAa-
€TCST Ta WJIM WHAS KOHCTPYKITHS YCTAHOBOYHOTO JIEMEHTA, UM 9TO 00y -
cioByieHo. Besib BBIOOP yCTAHOBOYHBIX 9JIEMEHTOB 3aBUCUT OT MHOTHX
MapaMeTpoOB, XapaKTePU3yIONNX 6a30Bbie MOBEPXHOCTH, TAKUX KaK
(hopMa TIOBEpXHOCTH, ee TabapUTHbIE Pa3MePHI, PACTIONOKEHUE OBEPX-
HOCTU B 3aTOTOBKe (HapysKHasl, BHYTPEHHIS U JIP.), COCTOSTHUE MTOBEP-
XHOCTHOCTH ¥ IPYTHX.

4.2.2. Boiuepuusanue 3cKu3a ycmamosky 3a20mosKu U NOCMpoeHue Ko-
opOunammoii cucmemot npucnocoonenus XOYZ.

PaspaboTka 5cKM3a yCTAaHOBKYM HAYMHAETCS C BhIUEPUUBAHKS HCKU3a
3arOTOBKY U BBIOpaHHBIX Y. Ha acKku3e 3ar0TOBKA W yCTaHOBOUHBIE
DJIEMEHTBI JIOJIKHBI OBITh TIOKA3aHbl B TPEX MPOEKIUsX (IIPU BOZMOK-
HOCTH WCIIOJIb3YIOT /Be mpoekiun). IIpu ycTaHoBKe 3aroTOBKHU MPO-
HCXONUT COBMEIIEHNEe CHCTEMBI KOODANHAT 3aTOTOBKH € CUCTEMOH KO-
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OpAMHAT IpUCHOCcobMeHns. 3a CUCTEMY KOOPAUHAT IIPUCIIOCOOIEHNUST
B TaKUX CJydyasix MpUHUMAaeTcsi cucrema xkoopauuar ¥YJ. Cienosa-
TeJIbHO, IIPY YCTAaHOBKE 3arOTOBKHU JOJIKEH OBITh 0OecledyeH OMHO3-
HAYHbIH KOHTAKT MEK1y 6Aa30BbIMU IIOBEPXHOCTSIMU 3aTOTOBKH U yCTa-
HOBOYHBIMU 3jieMeHTaMu. OTCyTCTBUE TAKOrO0 KOHTAaKTa IPUBOJIMUT
K MOSIBJICHUIO HEOTIPEAETEHHOCTH Oa3UPOBAHMSL,

Ha sckuse ycTaHOBKM JOJIKHBI OBITH TTOCTPOEHBI CUCTEMBI KOOP-
nuHat Th n Y3. Ha ackuse ycTaHOBOUHBIE 3JIEMEHTHI BBIYEPUNBATOTCS
TaK, YTOOBI MOXKHO OBIJIO MOHATH UX KOHCTPYKIMIO U IIPUMEPHBIE pas-
Mepbl. PaciiosiosxkeHue yCTaHOBOYHBIX 2JIEMEHTOB JOJIKHO 0becIedn-
BaTh YCTONUMBOE MOJIOKEHIME 3aTOTOBKK B MPUCIIOCOONEHNH.

4.3. Pacuem nozpewrocmu o6pabomiu 3a20moexu.

4.3.1. Boiasnenue pasmepuvix yenei.

IIpu pemeHny BOIPOCOB 0OOeCIIeYeH sl TOYHOCTH U3TOTOBJIECHUH fe-
Tajeil ¢ IpUMeHeHueM MPUCIOCOOJIEHUS CIeyeT MMETh B BUIY, YTO
npucrocobjieHrne onpesesisieT MOJ0KEHNEe 3ar0TOBKU OTHOCUTEIBHO
PeKyllero HHCTpyMeHTa (CTaHKa), U BO3HUKaolIye Ipu o6paboTKe
MOrPEITHOCTY CBS3aHbl ¢ MOTPEIIHOCTSMK HE TOJbKO 0GasmpoBaHUS,
HO U U3TOTOBJIEHUSI CAMOTO IPUCIIOCOOIEHNs, a TaKKe ¢ IOTPELIHO-
CTAMH PACIIONOKEHUsI MPUCIOCOONEHNST OTHOCUTEIBHO PEXKYIIEro
WHCTPYMEHTa WJIU cTaHKa. [[J1g ornpeziesieHns BeJIMUMHBI 3TUX TIOTPEI-
HOCTeil HeOOXOIMMO, MCIIOIb3Ysl TEOPHIO Pa3MEPHBIX llenell, BbIABUTh
pPasMepHYIO Ilellb, BKIIOUAIOIIYI0 BCE 3JIEMEHTHI MPUCIOCOOIEeHMS,
BJIMSIIONINE HA BEJIMYMHY U TOYHOCTH MOJTyYaeMoro mpu o6paboTke pas-
Mepa WU TIOBOPOTA.

VcXomHbIM 3BEHOM TaKON pasMepHON 1enu Oyaer MoJydaeMblii
npu 06paboTrke pasmep (B3aUMHBIN IOBOPOT) o6pabaThiBaeMoil 3aro-
TOBKH. COCTaBJISIONINMHI 3BeHBSIMU — pa3Mephl (B3aUMHBIE TIOBOPOTHI )
BCEX HJIEMEHTOB IIPUCIOCOOMeHN, (POPMUPYIOUIMX CBOUMU IOBEPXHO-
CTSIMH pa3MepHYyIo 11emb. [loaToMy TP MPOEKTUPOBAHUY CBEPJINJIbHBIX,
dbpesepHbIX WA KaKUX-IU00 elle NPUCIOCOOIeHUil, UMeunX
9JIEMEHTBI, OIPEETISIONINE MOJOKEHNEe HHCTPYMEHTOB, B pa3MepHbIe
IeNN JIOJIKHBI BKJIIOYAThCSI 3BEHbSI, CBA3BIBAION[ME Y O TPHUCIIOCO-
GJIeHUST ¢ DJIEMEHTaMU JJIs OIPele/eHIs IOJI0OKEeHU U HallpaBJIeHMs
PEKYIUX HHCTPYMEHTOB. TakuMu ajieMeHTaMU MOTYT OBbITh KOHIYK-
TOPHBIE W THE3JI0BbIE BTYJIKHU JIJIS ONpEJeJeHUs MOJOKEHUS CBEPJI,
YCTaHOBBI U NITYTIBI 17151 hpes3 U T.JI.

3a UCXOHOe 3BEHO PasMEPHON IeNK IPUCHOCOOTEHHS HYKHO PHU-
HSTh TOT [TapaMeTP TOYHOCTH, KOTOPBIA UMeeT Hanboiee BHICOKYIO TOY-
HocTh. Hanbosee 9acTo aTOT IapaMerp TOYHOCTH OIMCBHIBAET PACIIOJO-
sKeHre oOpabaTbiBaeMOIl OBEPXHOCTH. [lJIs HOCTPOEHUsT pasMepPHOM
Heny HeoOXOAUMO Ha OTAEJbHOM 9CKHM3€ BBIYEPTUTH PACUETHYIO CXEMY,
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UCTIONB3YS I 9TOTO 9CKN3 YCTAaHOBKU 3aTOTOBKH, ¥ HAHECTH Ha HETO
3JIEMEHTBI JIJIS OTIPEZIeIEHus TT0JI0KeHUs MHCTpyMenTa. Jlanee Ha aToM
JCKH3€ HY’KHO IIOCTPOUTD Pa3MEPHYIO IIeTlh, HAYMHAS C FICXO[HOTO 3BEHa.

Ecii B mpoekTupyeMoM HPHUCIIOCOGJEHUN He MPUMEHSIOTCS
3JIEMEHTHI JIJIS OTIpe/ieJIeHUS TTON0KEHUS MHCTPYMEHTA, TO pa3MepHast
IeIb CTPOUTCS TOJIBKO JIJISI pacyeTa MorpemHocti 6asuposanusi. B 3a-
KJIFOUeHe HeOOXOMMO TIPOHYMEPOBATh BCE 3BEHbsI Pa3MEPHON Ienn
1 cOpMyINPOBATD UX (PU3MUECKYIO CYITHOCTD.

Jlnst penieHuss pasMepHON Tenu HeoOXOAUMO BBISIBUTDH (HA3HAYMTH)
JOIYCKY Ha M3TOTOBJIEHUE BCEX 3BEHBEB, BXO/AIINX B Pa3MEPHYIO TI€IIb.
JlaHHbIE O TOYHOCTH M3TOTOBJIEHUS SJIEMEHTOB TPHUCIOCOOTeHNs, Oe-
pytes us coorserctBylomux 'OCTos, cnipaBounukos u zp. /lonyckuy,
OTHOCSIIINECS K JleTasiu, OepyTest U3 yeprexa aerasi. Jomycku Ha ycra-
HOBOYHBIE 3JIEMEHTBI TPUCIOCOOIEHNN U 9JIEMEHTBI, OMPEIEISIONIIe
MOJIOKeHIe MHCTPYMEHTA, I0JUKHBI BKJIIOYUTH AOMYCKA HA M3TOTO-
BJIEHUE U Ha M3HOC. /lOIyCKM HAa UBHOC YCJIOBHO MOKHO IIPUHUMATh
PaBHBIMH JIOMTYCKY Ha N3TOTOBJICHIE.

5. Pacuer pa3amepHoii enu. AHaJIN3 TOYHOCTH 00PAGOTKH.

Jlist peliieHust pasMepHON Ie HeOOXOUMO COCTABUTH PACYETHYIO
TabJIMIly U 3aHECTH B Hee BCE JIAHHBIE, B TOM YHCJIE MTAPAMETPBI UCXO/I-
HOTO 3BEHA, MePEJIaTOYHbIE OTHOIIEHNS BCEX COCTABJISBIINX 3BEHBEB.
ITpn aTOM B KauecTBe 3a/]aHHON TOYHOCTH UCXOIHOTO 3BEHA CIIE/LyEeT IIPH-
HUMAaTh He BeChb 33laHHbIH Ha M3TOTOBJIEHNUE IOITYCK, a JINIIb eT0 4acTb —
30—-50%, Tak kak B 00pa3oBaHUU MOTPEITHOCTEN 0OPAOOTKH yIaCTBYIOT
BCe TO/ICUCTEMBI TEXHOJIOTHYECKON CHCTEMBI, & He TOJBKO IPUCIIOCO-
6aenue: 30% momycka caeayer 6path IPH 3aJaHHON TOYHOCTH HIKe 8-T0
KBanTETa, a 50% — NPU 33JIaHHON TOYHOCTH BBIIIE 8-TO KBAJIHUTETA.

3aTeM HEOOXOAUMO PELIUTh TPHU YPABHEHUSL:
* HOMHUHAJIOB

A, ZZQi.Ai; (GRY)
* JIOIIyCKOB
TA, > ;m‘;|§|i -TA; (5.2)
* KOOpAMHAT CEepPeANH JTOIIYCKOB
EA = 29- E.A, (5.3)
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PaccuMTaHHYIO HOTPEIIHOCTh HEOOXOANMO CPABHUTD C 3aJaHHOI
TOYHOCTBIO HA COOTBETCTBYIONMIT pazMep oO6padaTbiBaeMON JeTalu.
B cyuasx ecam paccunTaHHBIE TOTPEITHOCTY GOJIbIIE 3a[TaHHBIX, HEOO-
XOAMMO IPOAHAJIM3NPOBATb BO3BMOKHOCTHU YMEHDbIIIECHUA HOI‘peLHHOCTeﬁ
BCEX 3BEHbEB PAa3MEPHOII TIeNTH ¥ MOBTOPUTH pacueT. Eciu u aTo He Ipu-
BE/IET K YAOBJIETBOPUTETBHOMY PE3YNbTATy, TO HEOOXOAUMO MEHSIThH
cxeMy 6a3upOBaHUsI UM METOBI 0OPAOOTKH U BCIO pabOTY TIOBTOPUT,
HaymHas ¢ 1. 4.1.1.

6. IIpuMep BBHINOJIHEHHS PAKTHYECKOM PaGOTHI.

3amanne: PazpaboTaTh KOHCTPYKIIMIO TIPUCTIOCOOIEHUST JJIsT CBEP-
nenus orsepctus P10 5 pasmep 15+0,215 MM B KoJblle Ha Bep-
TUKAJIbHO-CBEPJIUJIBHOM CTaHKe MOJI. Marepuas jetaiu — craib 45.
JTa omepanus SABIIETCS MOCTeIHeH B TEXHOJIOTUIECKOM MPOIiecce M3-
rotoBJeHus: Kosibifa. O6paboTKa MPOU3BOAUTCS ¢ MOMEHTOM PE3aHHsI
M,.., = 8,75 H-m u cuioii pesanns Py = 1274,4 H. Tun nponssojctsa —
CEePUIHBIN. ICKU3 JeTaI TPeACTaBIeH Ha puc. d.1.

D10H11¢0M

Ra 2,5 ‘
\
15+ 0,215 .
| N B
3]
Q
Ra 1,25
)
N
§ \ Ra 2,5
30

Puc. 5.1. YepTex getanun

6.1. Paspabomxa meopemuuecxoil cxemol 6a3uposanus.

PaccMOTpeB MOBEPXHOCTH, KOTOPBIE MOTYT OBITh IPHHSITHI 32 TEXHO-
Jorudeckue 6aspl (eM. puc. 5.1), BuanM, 4To UMeeM Be mIockue (Top-
1[eBbIe) MOBEPXHOCTU B BUE KOJIEI[ U JBe MIIMHAPUYECKHE TOBEPX-
HOCTH, OJiHa — HapyKHast D50, a Apyrasi — BHyTpeHHss G307,
YuuTbiBast, 4TO KOHCTPYKTOPCKOW pasMepHON 6a30il Py OTIpeIeIeHU I
PacIoIoKeHNs 00pabaThIBAEMOI0 OTBEPCTHUS SIBJISIETCS JIEBBI TOPEIL
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neranu (pasmep 15+0,215), 1aHHYIO0 TOBEPXHOCTD, BHITIOJIHSIS TPHHITHIL
coBMelnenus 6as, 11eecoobpa3sHo MPUHATH B KAUeCTBE YCTAHOBOYHOI
6aspl. JTa HGasa JUIIAET 3aTOTOBKY TPEX cTeneHed cBoboast (puc. 5.2):
nepeMereHus: BoJab ocu Y (omopHast Touka 1) U MOBOPOTOB BOKPYT
oceit X n Z (oropHbie TOUkH 2, 3).

B kauecTBe BTOpoii 6a30BOI MOBEPXHOCTU BHIOMPAEM IIOBEPXHOCTD
unHApudeckoro orsepetus @307 koropas, umes cooTHoleHue

l - . .
7 < 1, MOsKeT OBITH IBOIHOM OMOPHOW 6a301 U JIMIIATh 3arOTOBKY Iepe-

MeleHust BaoJib ocelr Z u X (omopHble TOYKH 4, 5).

Tak kak mosioxkenue o6pabaTbIBAEMOTO OTBEPCTHS He 3aJaHO
B YIJIOBOM HAllPaBJIEHUN OTHOCUTEIHHO OCH Y, OTIPEEISATh TONOKEH e
JeTaJd B 9TOM HalpaBJeHUU Npu OGasupoBaHun He Tpebyercs, T.e.
MOJKHO HCIIOJIb30BaTh HEMOJIHYIO cxeMy OGasupoBanust. TakuM o6pasoMm,
3aroTOBKY HEOOXOAMMO JUIIUTD HATH CTEIeHeH CBOOOIbI, YTO CHIKAET
cTouMocTh Tipucnocobenus. Ha puc. 5.2 npusenena paspaboraHHast
TeopeTHYecKas cxeMa OasMpPOBaHUsI KOJIbIIA IIPH 00PabOTKE OTBEPCTHSL.

z :4 2
g / 1
5 27 -
] p )
5 So————
/ 4Y X
2} N V2
N
X 1,3

Puc. 5.2. TeopeTnyeckasa cxema 6a3npoBaHusi

6.2. Boioop xoncmpyxuuu, Koiuuecmea u pacnoiodceHus ycma-
HOBOUHBLX ITIEMEHMOE.

Tak kaKk BHIGPAHHBIA KOMIUIEKT 6a3 COCTOUT M3 KOPOTKOM IUJIMH-
JIPUYECKON TTOBEPXHOCTU U MEePIEeHANKYJISIPHON ee OCU TJIOCKOCTH,
IpU 3TOM IUJIUHJAPUYECKas] MOBEPXHOCTb BHYTPEHHSS, SIBJISETCS
IBOMHOI OMMOpHOI 6230, 1 TOpIEBast IOBEPXHOCTh 00paboTaHa, TO IIPH-
MeHsIEM YCTaHOBOYHbIE 9JIEMEHTDI B BUJIE MTAJIbIIA ¢ OYPTOM HJIH HAJIbIla
C TPeMsI OTIOPaMH C TUTOCKOW TOJIOBKOH. Bribrpaem maser ¢ 6ypToM, Tak
Kak Macca u rabapuTHble pa3Mepbl 3aroToBKM HeBesmku. Ha puc. 5.3
MOKa3aHa yCTaHOBKA 3aTOTOBKH Ha BEIOPAHHBIN YCTAHOBOUHbIIA 2IEMEHT
¢ yKa3aHueM CUCTeMBI KOODIWHAT YCTAHOBOUHOTO 3JeMeHTa (TajbIla)
X,0,Y,Z, u cucremnl koopaunar Tb zarorosku X, 0,Y,Z,
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Konctpykius nasipia ¢ 6ypTUKOM HECTAaHAAPTHAS, TAK KaK B IIAJIBIE
HeOOXOAUMO cleslaTh I1a3 IUPUHON Oosblie guaMerpa oOpabarbl-
BAa€MOI0 OTBEPCTHS AJS IIPOXOAAa MHCTPYMEHTA M OTBOJA CTPYKKH.
[Tanen nmeeT 6a3UPYIOILYIO HOKKY, KOTOPask BXOAUT B OTBEPCTHE KOP-
nyca. Kpemrenue naipla K KOpIycy IPOU3BOAMTCS BUHTAMU, YEPE3
OTBEPCTHST, KOTOPBIE ceaanbl B OypTuke. Juamerp maabiia — &30/7.

Z,Z, *B 5
7 _% A
] /J Y, Y,
Yﬂ K
e ,- I |
TR

Puc. 5.3. Pa3paboTka KOHCTPYKLMMN YCTaHOBOUHDIX
3NIEMEHTOB U CXEMA YCTaHOBKM

6.3. Pacuem nozpewnocmu o6pabomxu.

ITpr TPOEKTUPOBAHUHU CBEPIUIHHBIX TMPUCITOCOOTEHUN CIEYET
YUYHUTHIBATH YTO TIOTPENTHOCTH, BO3HUKAIOIME TP 00paboTKe, CBA3aHBI
He TOJIBKO C TIOTPENTHOCTSIMU 6a3uPOBAaHUS 3aTOTOBKH, HO ¥ C TOTPEII-
HOCTAMU TIOJIOKEHUA UHCTPYMEHTA OTHOCUTEJIbHO YCTAHOBOYHDBIX
ameMeHTOB. [103TOMY B KOHCTPYKITUIO TIPUCTIOCOOBIEHUST BBOJIMM KOH-
IYKTOPHBIE BTYJIKH, HA3HAUE€HNEM KOTOPBIX SIBJISIETCS OIpeziesieHue 10-
JIOXKEHUS U HarpasJyieHne csepiia. IlorpemHocTs 06paboTku mpu obec-
meveHnn pazmepa 150,215 onpemesiMm METOIOM PEIIEHNUsT TEXHOJIOTH-
YeCKoil pasmepHoi 1eru (puc. 5.4).

Tax Kak TIpU CBEPIEHUN OTBEPCTHST HEOOXOIMMO BBIIEPKATH PA3sMeEP
JI0 OCU OTBEPCTHUS OT TOPI[A JEeTAJIU, KOTOPBIH SIBJISETCS U TEXHOJIOTH-
Y4eCKOif, M pasMepHOil 6a30i, a CcJeI0BaTEIBHO, MOTPENTHOCTH Ha3upo-
BaHU He Oy/IeT, TO B Pa3MEPHYIO TIeTTb BOW/IYT JIUIIIb 3BEHbsI, OTIpeIe-
JITIONINE TOJIOJKEeHNe UHCTPYMEHTA, OTHOCUTENIHHOTO YCTAHOBOYHOTO
seMeHTa (Oypruka majibua). Ha puc. 5.4. mokasaHa pasMepHas Liellb,
JUIS PelieHrst KOTopoii coctabieHa tadur. 5.1.

1. IIpoBepuM MpaBUJIbHOCTh Ha3HAYEHUS HOMUHAJIBHBIX Pa3MepPOB
COCTABJISTIONINX 3BEHBEB 110 YpaBHEHUIO HOMUHAIOB (5.1).

AO=i<§i-AiA0=(+1)-15+(+1)~0=15.
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T

W1/ E—

Puc. 5.4. Bbi6op KOHCTPYKLMYM SNIEMEHTOB ANA ONpefenieHs MoNoXKeHNs
1 HaMpaBfieHUA MHCTPYMEHTA. BbifBNEHME TEXHONOMMUYECKON pa3sMepHON Lienu

Homunaner cocraBsiiomux 3BeHbeB pasmeproit e (PI1) nasna-
YeHBI BEPHO.

or ocu o6paba-
THIBAEMOTO OT-
BEPCTHSI [I0 TOPIA
netanu (KOH-
CTPYKTOPCKOI
pasMepHoi Ga3bl)

Tabnuya 5.1
3BeHbA pasmepHoOn Lenu
[Tepena-
Ne ODusnueckas  |O6o3Ha-| TouHOE [omyck, Koopu
Pasmep, A HAaTa,
/11| CyIIHOCTb 3B€HA | 4YeHHUe OTHO- TA E A
HIeHue 0
1 |Paccrosaunne A, — 15+ 0,215 0,43 0
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OkoH4YaHue mabn. 5.1

[lepena- Koonui-
Ne Dusnueckas O6o3Ha-| TouHOE [ormyck, paH
Pasmep, A HAaTa,
/11| CyIIHOCTb 3B€HA | 4YeHHUe OTHO- TA E A
HeHue 0
2 |Paccrosanue A, +1 15+ 0,0215| 0,043 0
ot byprHKa
MmaJjblia 10 OCU
OTBEPCTHUSI B KOH-
NYKTOPHOI1 BTYJIKe
3 |Honycrumas A, +1 0+0,043 0,086 0
HECOOCHOCTD
PEKYIIIEro uH-
CTPYMEHTA U OT-
BepCTHUS KOH/YK-
TOPHOH BTYJIKU

2. IlpoBeprM MpaBUIBHOCTh HA3HAUEHUS JIOTTYCKOB COCTABIISIOIINX
3BEHDBEB 110 YPABHEHUIO J0TTYCKOB (5.2). [IJist 3TOTO OnpenesinM I0myCcKu
cocrasJstionux 3BeabeB 1o [OCTam 1 HOpMaTUBHOM JiuTepaType. Jlo-
IIyCK Ha PAcCTOSIHUE OT TOPIA 3arOTOBKU 10 0CH 00pabaThiBAEMOTO OT-
Beperust (TA, = 0,43) obecrieunBaetcst paboTOil BCEl TEXHOIOTHYECKON
CUCTEMBI, TOTOMY YacCTh JOMYCKa, IPUXO/SAIIYIOCS Ha KOMITEHCAI[UIO
MorpenrHocTedl, BO3HUKAIONX B mojcucteMe «IIpucrocobienues pe-
koMenzayercst 6pars 30-50% TA,, 1.e. TA, = 0,3 - TA, = 0,3 - 0,43 =
0,129 MM, uto coorBeTcTBYeT 11-My KBasuTeTy TouHOCTU. [loaTomy
17T 3BeHa A, IpIHIMaeM omyck 1mo 9-my kBammrety — TA, = 0,043 MM,

JLJist oripe/iesieHust IOMmycKa Ha 3BeHO A, HeOGXOANMO OTIPEIETUTD JI0-
MyCKW HA [UAMETPhI CBepJjia M OTBEPCTUS B KOHIYKTOPHON BTYJIKE.
7151 cBepsteHms OTBepCTHii 10 14-TO KBAaTUTETA TOYHOCTHU MCIIOJIB3YIOTCS
ceepaa knacca tounoctu B1 (TOCT 2034-80) ¢ mosem forycka aua-
METPOB PEXKYIIEl YacTH, U3MEPEHHBIM B Hauajie paboueil yactu — A8, T.c.
0,022 mm. Pasmep oTBepcTHSI B KOHAYKTOPHON BTyaKe 1m0 F7 — 1070075
mM. CrenoBaTenbHO, gomyck 3BeHa A, — TA, = +0,028 — (-0,022) =

= 0,05 mm. Torza mpon3BOACTBEHHBIN JOIYCK 3B€HA TAO':

TA/ = (+1)-0,043 + (+1)- 0,05 = 0,093 < TA, = 0,129 .

Takum o6pasom, 0,093 < 0,129 MM, ciegoBaTeNbHO, IOTPEUIHOCTD
06paboTky, cBA3aHHast ¢ TprcocobaenneM, coctasiser 21,6% pomycka
Ha (opMUPYEMBII pa3Mep, YTO COOTBETCTBYET PEKOMEH/IAIUSIM, TTPUBE-
JIEHHBIM B HOPMATHBHOM JINTEPATYPE.
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3. KoopauHara cepemamHbl OIS OMyCKa 3aMBIKAIOIIETO 3BeHa (5.3)
paBHa E.A, = 0, Tak Kak KOOPAMHATHI COCTABJSIONINX 3BEHBEB TAKKe
PaBHbBI HYJIIO, & [IE€PEAATOYHBIE OTHONIEHUSI 3BEHBEB 10 MOJIYJIIO TAKXKE
paBHbI HYJIIO.

Mpakmuyeckas pa6oma N2 2 «<OnpedeneHue eelU4UHbI CUsTbI
3a)XKUMa 3a20moeKu»

1. Ileau npakTHYeCKOi pabOTHI:

* 3aKperieHre TEOPETUIECKOTO MATEPUAJIA 10 OIIPEEIEHUIO CUIIbI 3a-
JKMMA 3arOTOBKU B 3aBUCUMOCTHU OT CXEMbI €€ YCTAaHOBKH;

* mpuobpeTeHre MPAKTUIECKUX HABBIKOB COCTABJIEHUs CXEMBI Jlei-
CTBUSI CUJI TIPU 3aKPEIIEHUH 3arOTOBKY U PacueTa MUHIUMAJIbHO He-
06X0IMMO#i CHITHI 3asKMMa (3aKPeIIEH s ) 3ar0TOBK;

* TIOATOTOBKA CTYAEHTOB K CAMOCTOATENLHOW paboTe TPH BHITIOJ-
HEHUU OTAEJIbHbIX Pa3/l€JIOB KyPCOBbIX U JUIIJIOMHBIX pa60T.

2. CpencrBa JOCTHKEHUS LiejIel PaKTHYECKOH PadoThI:

* pasbsACHEHME IpernojgaBaresieM o0IIeldl METOAUKU pacyeTa MUHU-
MaJIbHO HEOOXOIMMOI CHJTBI 3aKMMa TIPUCTIOCOOIEHU; TOSCHEHNE
COTIPOBOXK/IAETCSI PACCMOTPEHUEM COOTBETCTBYIONIUX ITPUMEPOB.
ITpy BHITIOIHEHUU MTPAKTUYECKON PabOThI TIPUOGPETAIOTCS MTPAKTH-
YecKHe HaBBIKU TIOMCKA HEOOXOANMON MHMOPMATINHT 1 e¢ aHATN3a;

*  CaMOCTOSITEIHHOE PellleHre CTYIEHTOM ITOCTABJIEHHON 3aa4u B CO-
OTBETCTBUU C MHIUBUIYAIbHBIM 3aJ[aHUEM.

3. Ucxoauble AaHHbIE sl IPOBEIEHUsT PabOTHI:

* cXeMa YCTaHOBKM 3arOTOBKH B IPUCIIOCOOJEHUH, BBITOJTHEHHAS
B IIPaKTU4YecKoil pabore Ne 1;

* BEJIMYMHDI (HpI/I OTCYTCTBHUU TaKOBBIX B TEXHOJIOTUYECKUX KapTaX —
UCXO/HbIE JIAHHBIE JIJISI PACYETA CUJI 1 MOMEHTOB PE3aHusl ), HAIIPAB-
JIEHUS ¥ TOYKHU TPUJIOXKEHUsI CUJI U MOMEHTOB Pe3aHusl, BOZHIKA-
IONX Mpu 06paboTKe;

* CcXeMa 3aKpellieHusl 3ar0TOBKH, T.€. HAIIPABJIEHUE U TOYKA [PUJIO-
JKeHU 3KIMHOM CHUJIBI;

« Tum (MOfesab) 060PYMOBAHNSA W WHCTPYMEHTA, PEKUMbI PE3aHuUsI
(CUJIBI U MOMEHTBI), ¢ KOTOPBIMU OY/IET TIPOM3BOAUTHCSI 00pabOTKa.
4. MerouKa npoBeieHus: paGoThI.
3anava, KOTOPYIO JIOJKEH PENIUTh CTYJEHT B XOJ€ BBITIOJHEHUS

ATON PabOThI, MOXKET OBITH CHOPMYJTMPOBaHA, HATIPUMED, CIEAYIONINM

obpazom: «ITocTpouTh CXeMy CHII, I€HCTBYIOMNX HA 3aTOTOBKY B TIPO-

necce o6pabotkn orBepeTrs F25HS (mockocTy, masa, JIbICKU...) U pac-

CUUTATh MUHUMAJIBHO HEOOXOMMMYIO CUJIY 3aKMMa 3aTOTOBKHU, obectie-

YMBAIOTIYI0 HEM3MEHHOCTD €€ TTOJOKEHNUST, TOCTUTHYTOTO pu 6a3upo-

BaHUU».
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Permmennve 1anHOM 3371241 CBOJUTCS K CIIEAYIOTIEMY:

* ompejeieHne caMoOil HeGIATOTPUATHON TOYKU TPUTOKEHUS CHUT
U MOMEHTOB pe3aHus (CUJIbl 1 MOMEHTBHI Pe3aHIs MPU JaHHOMI ycTa-
HOBKE OKa3bIBaIOT HaMOOJIbIIIEE CMeIaloniee IeHCTBIE);

* IIOCTPOEHUE CXEMbI PA3JIOKEHUSA CUJ PE3AHUS;

*  OIpeiesieHIe BEJTUIUHBI COCTABJISIONINX CUJT PE3AHUSI;

+ onpeneneHue Koapohuimenta 3amaca K;

* BBIOOP HATIPABJIEHMS ¥ TOYKH TTPUIOKEHIS CHITIBI 3askuMa Q;

* TOCTPOeHHWE TOJHON CXeMbl AEHCTBUS CUJT U MOMEHTOB, JAeli-
CTBYIONINX HA 3aTOTOBKY (CUJIBI U MOMEHTHI PE3aHUs U 32KIMA );

* pacueT BeJTUYUHBI CUJIBI 3askuMa Q.

4.1. ITocmpoenue cxemovl paznoxNceHus Cui u onpeoeieHue 6eiu-
HUHBL COCMABTAIOUUX CUJTL PE3AHUA.

Kax u3BecTHO, cnJibl, BO3HUKAONME TP PE3aHNHU, TPAKTUIECKH
BCET/Ia MOXKHO Pa3JIoKUATD 110 TPpeM KoopanHaTaM Ha: P, — Ttanreniu-
QJIbHYIO COCTaBJstiONlyI0, P) — panuanbhyio u P, — ocesyio (cuiy 110-
nagr). ITU CUIBI efCTBYIOT Ha 0OpabaThIBAEMyI0 3aTOTOBKY W CTpe-
MSATCS HAPYIIUTH ee TOJIOKEeHNUe, TOCTUTHYTOe NPy Oa3upoBaHuu (4TO
HesomycTuMO). Benmuuna cus pe3anus, COOTHONIEHNE UX COCTaB-
JIAIOMNUX 3aBUCUT OT MHOIUX (haKTOPOB: Buaa 00pabOTKY; MaTepHraa
o6pabaTbiBaeMOl 3arOTOBKU U €ro (hPU3MKO-MEXaHUYECKUX CBOMCTB;
Marepuajga U TEOMETPUH PEXYIeil YacTh WHCTPYMEHTa; TIyOMHbBI pe-
3aHus; mogaun; TpebyeMoil MmepoXoBaTOCTH TOBEPXHOCTH W MHOTHX
npyrux (akTopoB. B3gB u3 3amanusd Ha TPOEKTUPOBAHUE TPUCIIOCO-
GJICHYST BEJIMYMHBI CHJI I MOMEHTOB Pe3aHUs TUTIOBYIO KOHCTPYKITUIO
WHCTPYMEHTA JI/s BBITIOJTHEHUS 3alaHHON orepaiiuu, HeoOX0AuMOo To-
CTPOUTH CXEMY Pa3JIOKeHUsI CUJI U MOMEHTOB pe3aHus (C UCIO0Jb30Ba-
HUEM TIOJIOKEeHNH TeopeTHIecKO MEXaHUKH ) U OTIPeIeTTUTh BeJTUINHBI
COCTABJISTIONINX CUJI (C UCTIOTb30BAaHNEM TTOJIOKEHUH TEOPUU PE3aHUST ).

4.2. Onpedenenue ko3 uyuenma 3anaca K.

Tak kak cuabl ¥ MOMEHTBI PE3aHUS PACCUUTHIBAIOTCS MO 3aBUCH-
MOCTSIM TEOPUU Pe3aHusi, KOTOPbIE He YUUTHIBAIOT HECTAOUIHHOCTD
ATUX CUJI U PAJ OTKJIOHEHUN UX BEJUUUHBI, BOSHUKAIONIUX pU 06pa-
6OTK6 1 MOTYyIIUX IPUBECTU K 3HAYUTEJbHOMY YBEJIMYEHUIO 9TUX CUJI
U MOMEHTOB, TO HEOOXOUMO PACCUNTATh BEMNINHY KoahduiinenTa 3a-
naca K. Benenue B pacueTsr koo dunmenta 3anaca K npeaymnpexnaer
BO3MOJKHBIE aBapuy IIpu 06paboTke 3aroroBok. Koadduiment K pac-
CYUTBHIBAETCS MPUMEHUTENBHO K KOHKPETHBIM YCIOBUSIM 06paboTKM
1o 3aBucumMoctu (3.22). Eciu B pesysbrare pacuera 3HaueHue Koad-
(dbunmenTa 3amaca OKaXKeTcsi MeHbIIe 2,5, To ero MPUHUMAIT PaBHON
3TOI BeJIMYMHE.
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4.3. Onpedenenue camoi HeONAZONPUAMHOU MOUKU NPUTLONCEHUSL
CUTL U MOMEHMOB PEe3AHUSL.

Jl7is1 BBITTOJHEHWST HTOTO JTamma HeOOXOAMMO CHENATh KOMUIO
ACKM3a YCTAHOBKHU 3arOTOBKHU Ha YCTAHOBOYHBIX 9JIEMEHTAX, BbIUEP-
TUTh YCJIOBHO MHCTPYMEHT U TI0 3CKU3Y ONPEETUTh, B KAKOW TOYKe
06pabaTbhiBaeMOIl TIOBEPXHOCTH CHJIBI Pe3aHusi OY/IyT OKa3biBaTh MaK-
CUMaJIbHOE C/[BUTAIOIIEe, OTIPOKUIBIBAIOIIEE UJIN IIPOBOPAYNBAIOIIEE
BO3/IEMICTBUE HA 3arOTOBKY. B HEKOTODBIX CIydyasix OTBET OYEBUJIEH,
HarpuMep, IPU CBEPJIEHNUHU, B HEKOTOPHIX HEOOXOUMO MIPOBECTH OTIpe-
JIeJIEHHDII aHAJIN3, KaK, HAIIPUMED, IIPU PACTAYNBAHUH HEIIEHTPATIBHOTO
OTBEPCTUA B A€TaJN U T.II.

Jlasiee B BBISIBJEHHYIO TOYKY ITIOMECTUTH BCE COCTABJISIIOIINAE CUJI
pe3anus (MOMEHTOB pe3anust). CienyeT TOMHUTD TIPU PACCMOTPEHUN
CHUJI, JIEUCTBYIOIINX Ha 3arOTOBKY, HallpaBJeHUE WX JEUCTBUS, B CO-
OTBETCTBUM C TMOCTABJEHHOW 3aaueil, TOMKHO OBITH HATIPABICHHBIM
Ha 3arOTOBKY.

4.4. Boibop nanpaenenus sancumnoi cunot Q.

[Tpu BBIOOPE HATIPABJIEHUS 3aKUMHOIN CUJIBI HEOOXOANMO PYKOBO/I-
CTBOBATBLCSI PSAJIOM TIPABUJI, KOTOPbIe 0OECIIEYNBAIOT HEM3MEHHOCTD T10-
JIOJKEHISI 3aTOTOBKH B IIpHUcIiocobiennu mpu 06paboTke. CobmocTu Bee
npaBusia 0OBIYHO HEBO3MOKHO, TIOITOMY B KAJKIOM CJIydae HEOOXOIMMO
TIIATEJIBHO PACCMATPUBATH UX MPUMEHUMOCTD B KaXK/I0M KOHKPETHOM
ciyuae. [lepeuncium yroMstHyTbie BBIIIIE TIPABUIIA.

« Cwura 3akuMa J0JKHA ObITh HAlpaBJieHa MEPIeHIUKYISIPHO MO-
BEPXHOCTH YCTAHOBOYHBIX 3JIEMEHTOB, YTOOBI 06ECTIEUNTH KOHTAKT
C HUMU TE€XHOJIOTUYECKON Oa3bl 3arOTOBKU.

« IIpu 6a3upoBaHUM O HECKOJIHKUM OA30BBIM MOBEPXHOCTSAM CHJIA
3aKMMa JI0JKHA OBITh HAIIPaBJEHA HA TOT YCTAHOBOUHBIN 3JIEMEHT,
C KOTOPBIM 3aTOTOBKA UMEET HaMOOJIbINYIO TUIOMIAlb KOHTAKTA.

+ Hanpagsienue cuiibl 3a5KkMMa JIOJKHO COBIIAJATh C HATIPABJIEHUEM
JEICTBISI MACChl 3arOTOBKH (0COOEHHO ITPU 00pabOTKe TSIKETBIX 3a-
TOTOBOK).

+ Hanpagsienue cuiibl 3a5KkMMa JIOJKHO COBIIQJIATh C HATIPABJIEHUEM
NeVCTBUST CUJIBI PE3aHUSI.

+  Cwibl 32KMMa 110 BO3MOXKHOCTH HE JIOJIKHbBI JIefICTBOBATD TIPOTUB
CHJT Pe3aHMUs.

Kaxk yske yKaspIBasoCh, BHIOPATh HAMTPABJIEHNE CUIbI 3a5KIMa, YIOB-
JIETBOPSIOIIee BCEM M3JI0KEHHBIM IIPaBUJIaM, PEAKO BO3MOXKHO. HyskHO
HCKaTh OMTUManbHOe perienne. [Ipum 06paboTKe JTETKUX 3aTOTOBOK
B IEPBYIO OYepeb CJAeAyeT YUYUTBIBATh CUJIbI pe3aHus, a mpu obpa-
GOTKE TAXKEJBIX 3aTOTOBOK — UX Maccy. BeI6opy palmoHaJIbHOTO Ha-
MIPABJIEHNUST CUJTBI 3aKMMa CIIOCOOCTBYET BBEZIEHUE YIIOPOB B CHIIOBYIO
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CXeMy 3aKpeIIeHUs] 3aTOTOBKHU. YTIOPbI BOCIIPUHUMAIOT JEHCTBYIOIIIE
Ha 3arOTOBKY CHJIBI, YTO MO3BOJISAET YMEHBITUTh HEOOXOAMMYIO BEJIN-
YUHY CUJIbI 32)KUMa VJIM UBMEHUTD €€ HallPaBJICHHE.

4.5. ITocmpoetiue nonoii cxemvl 0elicmeust CuL u MOMeHMos, oeli-
CMEYIWUX HA 3a20M06KY (CUTbL U MOMEHMbL PE3AHUSL U 3ANCUMA) .

IIpu BBIGOPE TOYKU NMPUIOKEHUS 3aKUMHON CHJIBI HEOOXOANMO
OPUEHTHPOBATHCSI HA CJIEIYIOIINE TIPABUIIA.

« Cwuia 3a)kMMa He JI0JKHA OTIPOKUBIBATH MJIN CIBUTATh 3aTOTOBKY
110 YCTAaHOBOYHbIM 3JIEMEHTAM.

+  Cua 3aK1MMa ¢ PeakIUsMU OIIOP He J0JIKHA CO3/IaBaTh U3INOAIOIINX
MOMEHTOB BO usbekaHue 1edopMaIui 3aroTOBKH.

« Touka TPUIOKEHUsT CUJIBI 3aKMMa JOJKHA OBITH PACIOJIOKeHa
6smKe K MecTy 00paboTKi 0COOGEHHO ITpH 00paboTKe HEKECTKUX 3a-
TOTOBOK.

Yr1o6bl BBIIOJHUTH TIepBOE TpeboBaHUE, HEOOXOAUMO TOYKY MPUIIO-
JKEHUSI 3aKUMHOU CUJIbI BbI6I/IpaTb Ha TTOBEPXHOCTU 3arOTOBKHU IlapaJi-
JIEJTBHON YCTAHOBOUHBIM BJIEMEHTaM U TaK, YTOOBI 9Ta TOYKA MTPOEKTH-
poBaJiach Ha YCTAaHOBOUHBII a1eMeHT. Helb3st BBIOUPATh TaKyo TOUYKY
Ha MMOBEPXHOCTH, PACIIOJNOKEHHON MO YIJIOM K MJIOCKOCTH YCTaHO-
BOYHBIX 3JIEMEHTOB, TaK KaK B 3TOM CJIy4ae 3asKUMHast Cujia OyeT cBu-
rathb 3arotoBKy. Kpome 91010, pu ycTaHOBKe 3arOTOBKU Ha TPU OTIOPBI
TOYKA TPUJIOKEHUS CUJIbI 3aKUMa J0JKHA [IPOEKTUPOBATHCS B 30HY,
06pa30BaHHYIO YCJIOBHBIME JIHHUSIMHE, COEINHSTIONMMU OTIOPHbIE TOUKH,
pacriosioskentbie Ha TH 3arotoBku B puctiocobnernn. YtoObl BEIOPATh
TOYKY TPUJIOKEHUS 3aKUMHON CHJIbI, YIOBJIETBOPSIONIEH MEPBOMY
U BTOPOMY TPeOOBAHUIO, YACTO TPUXOIUTCS 3aKUM 3aTOTOBKHU OCYIIle-
CTBJISITh B HECKOJIBKMX TOYKaX.

Ha ackuse mo/kHBI OBITH OKA3aHbI HAIIPABJIEHME U TOYKA MTPUIIO-
JKEHUST 3aKUMHO# crutbl. Tak Kak, KpoMe TIePeuncIeHHBIX CHJI, Ha 3ar0-
TOBKY JIEHCTBYIOT €Ille ¥ PEAKI[UK OTIOP, BOSHUKAIOIIHE OT JAEHCTBUS CHLIT
(MOMEHTORB) Pe3aHMs W CHJI 3a)KUMa, CUJIBI TPEHUS 1 MOMEHTBI TPEHUS,
[PEISTCTBYIONINE CMEIIEHUIO 3aT0TOBKH, TO MX TOXKE CJeLyeT HaHeCTH
Ha cxemy. [Ipr HEOOXOAMMOCTH B CXEMY JIEHCTBHSI CUJI BHOCUTCS Macca
3arOTOBKH.

[TocTpoeHHast TaKUM 06Pa3oOM cXeMa J0JKHA TTOBEPTHYThCS TIIa-
TesapHOMY aHamu3y. Oco60 0OpaTUTh BHUMAHUE HA TTOJOKEHIE CAMOI
HeOIarONPUATHON TOYKM MPHUJIOKEHUS CHJ U MOMEHTOB pE3aHUsI.
Bo3MoskHO, BHIGOP TOYKU U HAIIPABJEHUST TIPUIOKEHMS CUJT 3aKUMa
NpUBEIET K U3MEHEHUIO MOJIOKEHUsI paHee BhIOPaHHOI camoii HebJia-
TOIIPUSTHOIN TOYKH TIPUIIOKEHMS CHJI Pe3aHust. B 9ToM cirydae Hy;KHO
[IPOBECTH KOPPEKTUPOBKY PACUYETHOIN CXeMbI IeHCTBUS CUJI 1 BHIOPATh
HOBYIO CaMyt0 HeGJIaroMpUsITHYIO TOUKY.
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4.6. Pacuem senununvt cunsvt 3axcuma Q.

Pacuet cun 3akuMa SIBJIsIETCSI OUeHb BAXKHBIM TIPU MTPOEKTUPOBAHUM
MPUCTIOCOOIEHNH, TaK KaK CUJIBI 3aKUMa JIOJUKHBI GBITH TapaHTOM 6e3-
omacHocTu paboTsl mpucrnocodmenns. Kpome sToro, Benunna Cuibl
3aKMMa SIBJISIOTCS UCXOAHBIMU JAHHBIMU [IJISI TIPOEKTUPOBAHUS 3a-
JKUMHBIX MEXaHU3MOB U CUJIOBBIX IIPUBO/IOB.

AHanu3upyst cxemy JefCTBUS BCEX CUJI HA 3arOTOBKY, HYXKHO BbI-
SICHUTD, KaK KaX/ash COCTABJISIONIAsl CUJI PE3aHUs UM MOMEHTOB
JIeNICTBYEeT Ha 3arOTOBKY, KaKue [BVKEHUS OHU eil MOTYT IepeaaTh,
U KaK¥e CUJIbI 6yyT MPOTUBO/EHCTBOBATh 9TOMY. Ha 3aroToBKy /eii-
CTBYIOT U CWJIbI p€3aHndA U MOMEHTDI, 1 CUJIbl 3a’)KNMa, PEaKI[UU OII0P,
CUJIBI TPEHWS, MACcCa, MOMEHTHI TPEHUsI, KOTOPbIE TIPOTUBOIEICTBYIOT
HApYIIEHUIO PABHOBECHUsSI 3aroTOBKH. /lJisl MOATOTOBKU K COCTaB-
JIEHWIO ypaBHEHWI pPaBHOBECHUS 3aTOTOBKM HEOOXOAMMO 0603HAUNTH
T€ TOYKU VTN OCH, OTHOCUTETHHO KOTOPBIX 3aTOTOBKA OY/IET BPAIATHCS
WU [IPOBOPAYMBATHCS, U yKa3aTh BCe IUIEYH, HA KaKuX OyayT mei-
CTBOBATbh CUJIbI, 0OPa3yIoIie MOMEHTHI, CIBUTAIONIIIE MK OTIPOKH/IHI-
BaIOII[1e 3aTOTOBKY.

Jlist onipesieleHus CUJI 3aKMMa HEOOXOMMO COCTABUTh ypaBHEHUS
pPaBHOBECHST 3arOTOBKH MO/ IEUCTBUEM BCE TPUJIOKEHHBIX K HEU CHJL.
CocCTaBJsAIOT UX KaK CyMMY JIMOO NMPOEKIUH CHJI Ha OCH KOODPMHAT,
60 MOMEHTOB OTHOCHUTEFHO KaKUX-TNOO0 TOUEK UK OCell TTOBOPOTOB.
B ypaBHeHusIX paBHOBECHSI CyMMa BCEX CUJI UJIM MOMEHTOB IIPUPABHU-
BaeTcs HyJi0. B ypaBHEHUAX Bce CUJIBI U MOMEHTHI pe3aHus HeoOXo-
JIMMO YMHOXUTD Ha Koaddurment 3amnaca K.

Pemtenune ypaBHueHuit paBHOBeCHsI HY>KHO HAUUHATD C OIPEIeeHUs
BEJIMYUHBI PEAKIIUIT OTOP, T.€. C TPOEKIUH JeHCTBYIONUX CUJI HA OCU
KOOpAMHAT. 3aT€M BBISICHUTD, KAKUM TI€PEMEIIEHUSIM OHU OYyT IPOTH-
BOJIEICTBOBATD: €CJIM CMEINIEHUIO — TO OTIPEENUTh CUJIbI TPEHUSI, ECJIU
IIPOBOPOTY WJIM BPAIEHUIO — TO MOMEHTBI CUJT Tpenus. Jlanee Heo6xo-
VMO BBIOPATh BEJUUUHBI KOO OUIMEHTOB TPEHUS JJIs OTIPEeIeHIs
cuJt Tperust (eCJU OHU BO3HUKAIOT) B 3aBUCHMOCTU OT COCTOSIHUSI TIO-
BEPXHOCTU 3arOTOBKH. 3aTe€M OIPEEJISTIOT BCe pa3Mepbl TLIed, Ha KO-
TOPBIX OYAYT AEHCTBOBATH CUJIbI, 0OPa3yIOIIe MOMEHTHI.

B pesysbraTe penienusi ypaBHEHUN PABHOBECHUs IIOJy4aeM CHUJLY
sakuMa Q, KoTtopas o6ecrnednT HEM3MEHHOCTDh MOJOKEHUsST 3aro-
TOBKH TIPU JIHCTBUU BCEX BO3HUKAIONIMX B TIpoitecce 0OpaboTKY CHJT
11 MOMEHTOB.

IIpy MHOTOMHCTPYMEHTHOW 06paboTKe BO3MOJKHBI CJIydYaw,
KOT/la TPYJAHO CPasy OINPeNenTh, KAKON PACKJAI CUJI OT PA3JIUYHBIX
HHCTPYMEHTOB Oy/IeT caMbIM HeGJIArOMPUSITHBIM TTpU 06paboTKe 3aro-
TOBKH. B Takux ycj0BUsIX BO3MOKHO PACCMOTPEHHE HECKOJIBKUX BapH-
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AHTOB, U BRIOMPAIOT TOT BAPUAHT, KOTOPbIH TpebyeT HanOoIbIIeil Bem-
YMHBI CUJIBI 3a:KIMa.

5. IIpumep BHIMOJHEHHS IPAKTHYECKON PaOOTHI.

WcxomHpIMU JAHHBIME JIJIST OTIPEIETEHUST CUJIbI 3a5KMa SIBJISTIOTCSI:
* CcXeMa YCTaHOBKM 3arOTOBKHM, paspaOoTaHHas B IIPAKTUYECKOM pa-

6ote Ne 1;

* JIaHHBIE [10 Pe;KUMaM pe3aHus, TPUBe/IeHHbIE B 3a/[aHUU: MKP‘ =875 H-Mm;

P,=1274,4 H.

5.1. Ilocmpoenue cxemvt pasnoxncenus Cul u onpeoenenue 6eu-
YUHBL COCMABTAIOUUX CUTL Pe3AHUSL.

[To anasornu ¢ ToYyeHWeM CHUJIbI, BO3HUKAIOIINE MIPU CBEPJEHNH,
MOKHO Pa3JIOKUTh Ha cocTapisonue P, P, P, Kaxanas us KOTOPbIX
MOKET TI0-pPa3HOMY BJIUSTH Ha MOJOKeHHUe 3aroToBKU. Cxema pasJio-
JKEeHUST CUJI TIOKa3aHa Ha puc. 5.5.

P

z

Puc. 5.5. Cxema pasnoxeHus cun npu CBepreHnn

CuJel, IpUIOXKEHHBIE K 3aTOTOBKE, CTPEMSITCS HAPYIIUTH IMOJIO-
JKeHIe 3arOTOBKH, IOCTUTHYTO€E Py OasupoBaHuu. [1pu mpaBuiIbHOI 3a-
TOYKE CBepJia CUJIbl P, ypaBHOBENIMBAIOT APYT APyTa 1 0OBIYHO B pacyeT
He GepyTcst. [ToaTomy oceBast cuiia, IefiCTBYOIIAs Ha 3arOTOBKY, PaBHa
P,=2P + P, rine P, — cuia Ha lepeMblUKe CBepJa, a P, — Ha pexxyImux
kpoMkax. Cuinl P, co3faioT KpyTAIMNUi MOMEHT, KOTOPBIH CTPEMHUTCS
IIPOBEPHYTH 3arOTOBKY BOKPYT OCH MHCTpyMeHTa. B ciyuae, ecu B 3a-
MaHUW He YKA3aHbI CHUJTBI PE3aHNUsT, UX HEOOXOINMO PACCUNTATD.
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5.2. Onpedenenue xoadppuyuenma zanaca K.

Tax Kak GOPMYJIBI T PACUETOB PEKUMOB Pe3aHUsT He YUUTHIBAIOT
caMbIX He6JIaronpUATHBIX MOMEHTOB, BIMSIONIAX HA BEJMYUHBL CHJI
1 MOMEHTOB Pe3aHusd, TO A1 obeciedeHus: 0e30IacHOCTH padoThI pac-
CYMTHIBAEM BeMUMHY Koo duirenta samaca K mo saBucuMocTu.

K=K, K,-K,-K,-K,-K; - K,

YuuThiBas KOHKPETHbIE YCA0BHUSI 00pabOTKU, B COOTBETCTBUM C Pe-
koMmenzaiusiMu ipuanMaem K, = 1,5, K, = 1; K, = 1,15, Ky = 1; K, = 1;
K. =1; Ky = 1,5. CnenoBatesibHo,

K=15-115-1,5=2,59.

5.3. Onpedenenue camoii HeONA2ONPUAMHOU MOUKYU NPULOIHCEHUS
CUJL U MOMEHMOE Pe3aAHUS.

Ha puc. 5.6 mpuBenena cxema JefiCTBYS CHUJ Ha 3aTOTOBKY IIPHU CBEP-
sJeHun otBepcTusA. VI3 cxeMbl BUIHO, YTO oceBad cuyia P, neficTByer
Ha 3aTOTOBKY CBEPXY BHUS3, CTPEMSCH ONPOKUHYTH €€ OTHOCUTEIHHO
TOYKU «A» KOHTaKTa 3ar0TOBKU 1 GypTHKA (TOYKA, IJie KOHYAETCS KOH-
TakT 6a30BOTO TOPIA 3aTOTOBKHU C YCTAHOBOYHBIM dyieMeHTOM ). Touka
IpuIoXkeHus cuibl Py pacrionoxkena Ha ocu I—-1 3arotosku. Iloatomy
MIPOBOPOTA 3aTOTOBKU OTHOCUTETHLHO OCH Ha30BOTO OTBEPCTHS He OY/IET.

Mowment M, ,, BOSHUKAIONINIT [IPH CBEPJIEHIH, CTPEMUTCST TAKIKe OMPO-
KUHYTh 3ar0TOBKY, HO YK€ OTHOCUTEJIbHO TOUKHU «b>.
I ¢ L
P, c
Q/2 |
P,
I
=\ Q
9 P,
Q/2
| — B

Puc. 5.6. Cxema gencTama cui gna pacyeTa Cuibl 3aXKMma

5.4. Bvioop nanpaenenus 3ancumnoii cunvt Q.

B cooTBeTCcTBUY € TpaBUIaMK BHIGOPA HATIPABJIEHUS CUIIbI 3aKMa Q
HATMPABJISIEM €€ TIEPTEHANKYISIPHO YCTAaHOBOYHOW Ha3e, Kak MMerotedt
HarOOJIBINYIO TIIONA/b KOHTAKTA 3arOTOBKU C YCTaHOBOYHBIM 3JIe-
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MEHTOM — GYPTHUKOM Tajiblla. Tak Kak 3aroToBKa MpeCcTaBJaseT co60i
MOJIBIH IUTMH/IP, TOUYKYU MPUIOKEHNS CUJT 3°KNMa TIPUHUMAEM B IBYX
MeCTax, PacloJ0KeHHbIX 110 och [—I B Toukax «B» u «[>, MpoeKkTupyio-
IIAXCST HA OMOPHBIH OYPTUK YCTAHOBOYHOTO 3eMeHTa. B aTOM ciyuae
OIIPOKU/IbIBAaHUIO 3aTOTOBKU 10 JelicTBueMm Py u Mm TIPOTUBO/IEHCT-
BYIOT MOMEHTBI, CO3/IaBaeMble CUJION 3askumMa Q.

5.5. llocmpoenue noanoii cxemol delicmeuss CUlL U MOMEHMO8, oeti-
CMEYIOWUX HA 3a20MO6KY (CUNLL U MOMEHMBL PEIAHUS U 3AINCUMA) .

Hanocum Ha cxemy oceBylo CUjly pe3aHus P, 1 MOMEHT pe3aHusd
M., atakxe cuy 3akuma Q. [list ynpouieHust pacueToB CUIIbL 3aKUMA,
MPUKJIabIBaeMble B IBYX TOUKAX, TPUBOANM K OJHON PaBHOEHCTBY-
IOIIEN 1 TIOMEIAeM ee B IeHTpe 3aroToBKu (puc. 5.6). Boissisiem u Ha-
HOCHM Ha CXeMy Iieuu aeictsust cui [, [, [, OnpezessieM Beqnanny
ey gefictBus cua (B Merpax): [, = 0,015,1, = 0,023, [, = 0,023.

5.6. Pacuem seaununsi cunot 3axcuma Q.

AHaMM3NpPys cxeMmy AeWCTBUS CUJ, BUINUM, YTO B IPOTHUBOIEHCTBIN
cunam Py u M, y4acTByeT TOJIbKO cuma 3axnma (, co3/iaBasi MOMEHTbI
OTHOCHUTEJBHO TOUeK «A» 1 «b». CocTaBUM /1Ba ypaBHEHWST PABHOBECHST
MOMEHTOB OTHOCHUTEJBHO TOUEK «A» U «b», 13 KOTOPBIX OTIpe/IeTNM Be-
JIMYUHBI CUJT 3aKUMa, TPEOYIOIUXCsE [UIs1 00ecieYeH st PABHOBECHS 3a-
roToBKH. Tak Kak M3 AByX ypaBHEHUII MBI TTOJYINM Pa3Hble BeJTUIIMHBI
CUJIBI 35KMMa U B JaJbHEHIeM WX CJIOKUM, TO B IEPBOM YPaBHEHUN
cwry 3aknMa obo3uaunM Q,, a BO BTopoM — Q,.

1. ¥YpaBHeHUs paBHOBeCHSI MOMEHTOB IIPU ACHCTBUM CUIBI P

ZMA K-P 'Zi -Q 'Zz =00, :KIP;OA,

2

rze [, — redn, Ha KOTOPBIX AEUCTBYIOT cuiibl Py Q;
2. Ypasuenue paBHoBecusi npu jeiictun M, . Jlns cocrapienus
9TOT0 ypaBHeHust puBoauM M, B Touky «bB» (Besmmunna M,, ipu aTOM

Kp.
He MEHSIeTCs).

K

'Mlcp
ZMBK'MK[)_Q2'13=OQ2: —l ,
3

rte [, — 11evo, Ha KOTOPOM JIeHCTBYLT crita Q,.

st obecriedennst HeOOXOAMMOI CHIIBI 3aKUMa HEOOXOMMO CJIO-
KUTD cuibl Q 1 Q,.

Q=0 +0,
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nim

Q — 0 + hp.

K-P,-, K-M.
l, A

[loxcraBisist B 3Ty 3aBUCHUMOCTD YNCJIEHHbBIE 3HAYeHUS Koadduim-
enra 3anaca K, mieu neiicrsust cui, Pyw M, |, mosydaem:

2,59-1274,4-0,015 N 2,59-8,75
0,023 0,023

Q- = 3138 H.

Mpakmuyeckas paboma N2 3. «<Bbi6op KOHCMpYKYyuu U pacyem
napamempoe 3a>XUMHbIX MeXaHU3MO08 U CUJI08bIX NPUB0O06»

1. Ileap paGoTbr:

* 3aKpellieHue TEOPeTHYECKOr0 MaTepuaja 1o TeMe MPaKTUIECKOTro
3AHSITHS;

* npuobpeTeHre MPaKTUYECKUX HABBIKOB BBHIOOPA KOHCTPYKIIMU
3aKUMHOTO MEXaHM3Ma, ONpeJleIeHUsI PACUYETHBIX APaAMETPOB
17T BBIOPAHHON KOHCTPYKIIUU 32KMMHOTO MEXaHM3Ma M pacyera
UX YNCJIEHHbIX 3HAYEHWII;

* TpuobpeTeHue MPAKTHIECKUX HABBIKOB BHIOOPA CHJIOBOTO TPUBO/A
NPUCIIOCOBIEHUST 171t BBIOPAHHOW KOHCTPYKIIMU 3aKMMHOTO Mexa-
HU3MA U Pacyera ero napamMeTpos;

* MOJATOTOBKA CTYIEHTOB K CAMOCTOSITEJIbHOU paboTe IpH BBIIIOJI-
HEHUU OT/IEJIBHBIX PA3/IEIOB KYPCOBBIX U JIUTLIOMHBIX PaGOT.

2. CpencrBa JOCTHKEHHS LeJiel NPaKTHYeCKOo# paboThI:

*  pasbsCHEHUE MperojaBaTeJieM aJropuT™Ma BhIOOPa 3aKUMHOTO Me-
XaHNU3Ma U COOTBETCTBYIOIIETO CUIOBOTO TIPUBO/IA, a TaKyKe 00TIe
METOAMKK pacueTa MX MMapaMeTpPOB; MOSICHEHUE COMPOBOKIAETCS
pPacCMOTPEHUEM COOTBETCTBYIOIIUX MPUMEPOB. [Ipu BbIoJHEHUN
MPAKTUIECKON PabOTHI IIPHOOPETAIOTCS PAKTUIECKIE HABBIKH T10-
HcKa Heo6XoMMON HHGOPMAIIMK U ee aHaIN3a,;

*  CaMOCTOSITEJIbHOE PENIEHUE CTY[EHTOM ITOCTABJIECHHON 3aj1a4il B CO-
OTBETCTBUU C UHAUBUAYaJIbHbIM 3a/[aHUEM.

3. Ucxoaubie JaHHbIE IS TPOBEAEHUS PAOOTHI:

* HallpaBJi€eHUE IIeIK/)ICTBI/IFIy TOYKa IPUJIOKEHUA 1 MUHUMAJIbHO HeO6‘
XO[MMasi CUJIa 33KMMa 3aTOTOBKH, TIOJIyYeHHbIE B PE3yJIbTaTe BbI-
MOJIHEHHUSI MPaKTHUeCKuX paboT Ne 1 u 2;

* JIaHHbIE W3 3a/aHKUs Ha MPOEKTHPOBAaHWE TIPUCTIOCOOIEHNS, KacaB-
muecs xapaktepa 06paboTKM, KOTOPO# MOABEPTAETCS 3aTOTOBKA,
CTaHKa, UHCTPYMEHTAQA, TUIla IIPOMU3BO/JICTBA HUJU TTPOU3BOAUTEIIb-
HOCTH OTIepaIluu.
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4. Mertoauka npoBeieHus paGoThi.

4.1. Boibop xoncmpyxkuuu 3ancumMHoz0 Mexanuama.

[TpoananusupoBas cxemy JNeiCTBUS CUJI, UCXO/[HbIE JIAHHbIE U TPe-
6oBaHus, MPEIbABAsIEMble K 3aKMMHBIM MeXaHU3MaM, BbIOpaTh THUII
KOHCTPYKIINHU 32KUMHOTO MEXaHM3Ma U 060CHOBATEH CBO# BHIOOD.

Kaxipiii THI 32KMMHOTO MEXaHU3MA COIIPOBOK/IAETCS CBEEHUSIMU
o Hambosiee PacmpoCcTpaHEeHHONW 06JacTH TPUMEHEHUsT HTUX MeXa-
HU3MOB (CBEJICHUSI O 3aKUMHBIX MEXaHM3Max IPUBE/IEHDbI B MyHKTE
3.2.3). B Bbllle mpejcTaBieHbl peKOMEHAAIIY, B KAKUX MPUCIIOCobTe-
HUSAX JIy4Ille TPUMEHSITh TaKUe MeXaHU3MBbl, OBIIO0 YKa3aHO, KaAKOBHI
UX JOCTOMHCTBA WU HEAOCTATKH, IIPU KaKOM TUIIE ITPOU3BO/ICTBA OHU
Haurbosiee 9KOHOMUYHBI. [103TOMY TIPEBAPUTENHHO BBHIOMPAECTCS THUIL
3QKMUMHOTO yCTPONCTBA.

Hanpassienue neiicTBus CUJIBI 32)KUMa U TOYKU €€ TPUJIOKEHUS
BJIMSIET HA TIOJIOJKEHUE 3KMMHOrO MexaHusma. Torja jpajiee Ha oc-
HOBe Pa3pabOTaHHON CXeMBI JefCTBUs CUJI HEOOXOAUMO BHIOpATh KOH-
CTPYKITUIO U PA3MECTHUTD 3JIEMEHTBI 3aKMMHOTO MEXaHU3Ma TaK, YTOObI
OHHU He MeIlajH IepeMenieHno 06pabaThIBAONIEr0 HHCTPYMEHTA,
a TakyKe YCTAaHOBKE U CHSATHIO 3aTOTOBKY. BbIOMpas KOHCTPYKIINIO 3a-
KMMHOTO MEXaHW3Ma, HYKHO YUUTHIBATH HEOOXOMUMOCTD PAa3METIEH ST
CHJIOBOTO MIPUBOJA TaK, YTOOBI PACIIONOKEHHUE 3aKMMHOTO MEXaHU3Ma
TIO3BOJIHJIO PACTIONOKUTE €T0 TTOOIU30CTH OT 3AKMMHOTO0. ECJIH TPHUBOJT
OyaeT pydHOIi, TO, CIEA0BATENBHO, HEOOXOIUMO MPEAYCMOTPETh CBO-
601y 1 6e30MaCHOCTD TIEPEMEITEHUsT PYKH Paboduero, e MeXaHU3upOo-
BAHHBIH, TO B KAKOM HATIPABJIEHUH T[eJ1eCO00Pa3HO ¢ MPUBO/A TIepeia-
BaTh CUJIY HA 3KUMHOI MEXaHU3M.

4.2. Pazpabomxa acku3a 3ancuma 3a20moexu.

BbI6paB KOHCTPYKIIMIO 3aKUMHOIO MEXaHU3Ma, HEOOXO0UMO pasMe-
CTUThH €r0 Ha Pa3paboTaHHOM paHee ICKU3€ YCTAHOBKHU 3aTOTOBKU U TTPU-
BECTH Ha HeM pa3paboTaHHyIO B mpakTuyeckux paborax Ne 1 m Ne 2
CXeMy JIeUCTBUS CHJ. 3aKMMHONM MEXaHU3M BbIUEPUMBAETCS HA CXeMe
C TaKMM PacYeToM, 4TOOBI €ro pabodast 4acTh W TOYKA TPUIOKEHUS
CUJTBI 32)KMMa COOTBETCTBOBAJIU cXeMe jielicTBust cuit. OcTajibHble YacTu
3KUMHOTO MEXaHU3Ma BBIYEPUMBAIOTCS C TIOKA30M TEX YacTell KOpIryca
npucrnocobaenus (MM APYroro sJIeMeHTa), KOTopbie OYyT OIpeIeasaTh
MECTOTIOJIOKEHNE 3KUMHOTO MEXaHU3Ma B TIPUCIOCOBIEHU.

ICKU3 3aKMMa 3aTOTOBKHU JIOJUKEH OBITH CeTaH B JBYX, a TIPU He-
06X0IMMOCTH U B TpeX Tpoekiusax. Ha acknse 3aroToBka JA0JKHa GbITh
MOKa3aHa B 3aKATOM COCTOSIHUU. DJIEMEHTHI 3aKUMHBIX MEXaHU3MOB
BBIYEPYMBAIOTCS B TAKOM ke MaciiTabe, B KAKOM BbIYePYEHbBI 3aTOTOBKA
U YCTAaHOBOYHBIE 371eMeHThI. CaM 3asKMMHOIT MEXaHU3M J0JIKEH GBITh CO-
PHUEHTHPOBAH OTHOCUTETHHO KOPITYCa, K KOTOPOMY OH OY/IET TPUKPETIIEH.
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4.3. Bolb6op KOHCMPYKMUBHO-PAIMEPHBIX NAPAMEMPOE 3AHCUM-
Ho20 mexanuzma. Pacuem msezoeoii cunvt npusooa.

Bui6paB THTT KOHCTPYKITMY 38KUMHOTO MEXaHU3Ma, HeOOXOMMO Ha-
3HAYUTH (MJIU OTIPEJIESTUTD, MW PACCUUTATH) BCE TTapaMeTPbl, KOTOPbIE
OYAYT OTMPeNesNsITh MepeaTOuHOe OTHOIIEHNE MEXaHW3Ma 3aKMMa.
K TakoBBIM OTHOCSTCS TUAMETPBI, PAANYCHI, PACCTOSTHUS MEXKIY OCSIMH,
VTJIBL, IUHENHbIE PA3MEPBDI, YIJIbl TPEHUS WU KOI(MDUITUEHTH TPEHUS
u 1p. [Ipu MCTOTB30BAHUN PYIHBIX 3KUMOB YCUJINE PYKH Pabovero
He 10JuKHO npeBbimath 147 H (15 xr).

Ber6paB KOHCTPYKIMIO U BCe KOHCTPYKTHBHO-Pa3MepHbIe mapa-
METPbI 3a)KUMHOTO M€XaHN3Ma, Hy;KHO COCTaBUTHb YPpaBHEHUE, CBA3bI-
BaBiee cuiy 3axuma Q u cumy W, pasBuBaemMylo MpUBOIOM, KOTOPas
MOJKHA 06ECTIeYnTh HEOOXOANMYIO CUITY 3KUMa C YYETOM TIepeaaToy-
HOTO OTHOIIEHNS 3aKUMHOTO MeXaHNU3Ma. ITO ypaBHEHUE HEOOXO0INMO
pa3pentuTh OTHOCUTENbHO cuiabl W, Tak Kak BesnunHa Q y:Ke ompe-
JleJieHa B MpaKkTH4YecKoii pabore Ne 2.

4.4. Boibop cunogozo npusoda. Pacuem napamempoe npusooa.

OCHOBHBIM Ha3HAYEHWMEM TIPUBOJIA B MPUCTOCOOJIEHUN SIBJISIETCS
cozanue ucxoauou cuibl Taru W. CuyioBolt arperat npuBojia Ipej-
cTaBisieT coboll TpeobpasoBaTeh KaKOTO-THO0 BUIa SHEPTUU B MeXa-
HUYeCKyI0. XapaKTepUCTUKA PA3JUUYHbIX TUTIOB ITPUBOIOB C yKa3aHUEM
06J1acTH WX MTPUMEHEHWSI TPUBEIEHA BRITIE B TyIaBe 3.4.

Ha BbIOOp THIIA CHUIIOBOTO TIPUBOJA BAUSIET GOJBINOE KOJMYECTBO
(haKkTOpPOB, HAIIPUMED: CEPUINHOCTH MPOU3BOJCTBA; Tpebyemast TPOu3-
BOJIMTETLHOCTD; BOBMOKHOCTH UCITOJMB30BAHUS B MPUCTOCOOTIEHUN CH-
JIOBOII 9HEpPruM CTaHKa (HaJUYKe TUIPABIUKU B CTAHKE ); BOBMOKHOCTb
HCTTOJIB30BAHMS TIEPEMEIIEHUH U BpaleHuil pabounx OpraHoB CTaHKa
JIJIsT 3KMMAa 3arOTOBKY; BeJINYMHA U HAIllpaBJeHUe CUJIbI IPUBO/IA; Iie-
JiecoobpasHasi cxeMa KOMITOHOBKH TIPUBOJIA € 3aKUMHBIM MEXaHU3MOM
U KOPITYCOM TpUCTIOCOOIeHns. 3HaUeHe NMeeT U TaKoi (hakTop, Kak
Heo6XOMMOCTh MCIIOJIb30BaHUs SHEPTUK TIPUBOA Ha 0OPATHBIN XOfI,
u MHOTHe apyrue. Ha BoIGOP KOHCTPYKIIUU TPUBOJA BIUSET TaKKe
Tpebyemast BeJIMUNHA X0/a TIPUBO/A, YTOObI 06ECTIEYNTD MepeaTOuHoe
OTHOIIIEHWE TePeMENIeHni i, 3a)KUMHOTO MeXaHu3ma. Beibop Toit
WJIM WHOU KOHCTPYKITMH HEOOXOAUMO 000CHOBATh M MOKA3aTh, KAKIe
(akTopbI OBLIK MOJOKEHBI B OCHOBY BBIOOPA KOHCTPYKITUH MPUBO/IA.

s xaxkmoro THIa KOHCTPYKIIUY CUJIOBOTO MIPUBOJIA B CIIPABOYHOI
JIUTEpaType MPUBOAATCSA 3aBUCUMOCTH JIJIsI pacueta (WU OTpejie-
senns) Taropoil cuibl W. Tak kak HeoOxoauMas cuia W yske H3BeCTHa,
MOJIb3YSICh ITUMH 3aBUCUMOCTSIMH, MOKHO PACCYUTATh OCHOBHBIE I1a-
pametpsl puBoa. [lonydennbie pe3yabTaThl HY;KHO CKOPPEKTHPOBATH
o cootBeTcTBYIOmMUM ['OCTam.
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[Ipy NPOEKTUPOBAHMK NIPUCIOCOOTIEHHIA ¢ PyYHBIM 3aKMMOM HE0O-
XOJIUMO, 3aJ[aBIIUCh YCUJIUEM PYKH pabodyero u JJUHON PYKOSTKHU 3a-
SKUMHOTO MEXaHW3Ma, PACCUUTATh KOHCTPYKTUBHBIE Pa3MephI 9JIeMEHTA
3aKMMa, MPeobpPasyIoIero SHEPruio PyKu paboyero B 3asKMMHYO CHILY
(mapaMeTpsl pe3bObl BHHTOBOTO 3a5KUMa, PA3MEPHI U YTJIbI 9KCIIEHTPHUKA
u 1p.).

4.5. Pazpabomxa 3cku3za pacnoaoxcenus npugooa.

Ha ackuse, BBIITOJHEHHOM B II. 4.2 JaHHOI IPaKTHYECKO pabOTHI,
HY’KHO BBIYEPTUTH NpuBoJ. Ha sckuse MpUBOJ A0JKEH OBITh COPUEH-
THUPOBAH KaK TI0 OTHONIEHWIO K 3A’KITMHOMY MEXaHU3MY, TaK U M0 OTHO-
IEHUTO K KOPITYCY TPUCTIOCOOJIEHYSI, K KOTOPOMY OH OYJIET KPEUThCSL.

5. Ipumep BHIGOpPa KOHCTPYKIMH W pacyeTa mapamMeTpoB 3a-
SKMMHBIX MEXaHU3MOB H CHJIOBBIX IIPHBO/IOB.

VcXOMHBIMY JAHHBIMU JIJIsE BBIOGOpA KOHCTPYKITMK ¥ pacyera mapa-
METPOB 3KUMHBIX MEXaHI3MOB M CUJIOBBIX TIPUBOIOB SBJISIOTCST:

* TeoperHyeckas cxema 6asupoBaHMs, paspaboTaHHas B IIPaKTH-

yeckoit pabore Ne 1;

* BEJIWYMHBI, HATPABJIEHNS U TOUYKU MPUJIOKEHNS CUJI PE3aHUS U CUJI

3a)KUMa, OIIPe/leJieHHbIe B IPAKTUYeCKOi pabore Ne 2,

BoimoHeHEe TIPaKTUYeCKOH PabOTEL.

5.1. Boi0op KOHCMPYKUUYU 3AHCUMHO20 MEXAHUIMA.

AHamu3upys cxeMy yCTaHOBKHU 3arOTOBKHM B NMPUCIOCOOJEHUH,
BBIOPAHHBIE YCTAHOBOYHBIE HJIEMEHTDI, & TAKJKE CXeMY JEHCTBUST CHJI
npu 06paboTKe 3aTOTOBKHU, C YYETOM PEKOMEHIAIINN, U3JT0KEHHBIX
B paszmene 3.2.3 TeopeTHuecKoil yacTH, BEIOMpaeM JIs 3a’KMMa 3aro-
TOBKHU PBHIYKHBIA MeXaHU3M. Takoii BBIOOP 060CHOBBIBAETCS TEM, UTO
IJTsT YCTAaHOBKU 3aTOTOBKY TIPUMEHSIETCS TTAJIel], UMETOTTUH JOCTaTOUHO
GOJIPLIYIO JUIMHY IMJAMHAPUYECKOi yacTu. Takas AuHa Majbla Io-
Ha/06MIaCh B CBSI3U C TEM, YTO MpH 06paboTKe OTBEPCTHUS Ha BEPTHU-
KaJIbHO-CBEPJIIIBHOM CTaHKe OCh YCTAHOBOYHOTO MAJbIla TOJKHA pac-
MOJIATAaThCSI TOPUBOHTANBHO, U OU€Hb KOPOTKHUIT TTaJlel] He CMOKET IPO-
THUBO/IEHICTBOBATH COCKATB3BIBAHMIO 3aTOTOBKA C TAJIBIA IPU YCTAHOBKE.
Y1066l yaepsKaTh 3arOTOBKY MpPH 3akuMe pabodyeMy MPHUILIOCH Obl
MPUIEPKUBATH 3aTOTOBKY PYKOM, UTO MPUBENET K CHIKEHUIO ITPOU3-
BOAUTEIbHOCTU. [IpuMeHeHne yIIMHEHHOTO TIajiblia oOeciieynBaeT Ha-
3UPOBaHIE TI0 Y3KOMY TMOSICKY, & OCTaJIbHAs [IINHA Tabiia OyIeT yaep-
JKMBATh 3aTOTOBKY OT TajieHus1. Takoi masel] He MerraeT 6a3upoBaHMUIO,
TaK Kak Ha JUIMHE MaJiblia 0T 6a3upyroleil JEHTOYKH 10 KOHIIA ClieJIaH
ma3 (cMm. ceuenne [-1, puc. 5.6.) 17151 Tpoxoma MHCTPYMEHTA U CTPYIKKH.

5.2. Pazpabomxa 3cKu3a 3axcuma 3az0moexu.

PaspabarbiBasi 5CKU3 3aKMMHOTO MEXaHU3Ma, MbI JIOJKHBI HCXO-
IUTH U3 TOTO, UYTO HAII 3a’KUMHOIN MEXaHW3M, €TO 3JIeMEHTBI, KOTOPbIE
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KacaloTCs 3aTOTOBKM MPHU 3aKMMe, He MOJKHBI HAaXOAUTHCS B 30HE

YCTAaHOBKHU 3arOTOBKHM. MeXaHW3M JI0JKEH Ha 3TO BPEMs OTBOIUTHCS,

obectieunBast CBOOOHBIN OCTYI K YCTAHOBOUHBIM dieMeHTaM. [Iprme-

HEeHMe IIPOCTENIIEero ABYIJIEYero pbluara JJisi 3aKMMa 3arOTOBKY Tpe-

6yeT Py4HOTO OTBO/Ia phlYara u3 paboueil 30HbBI, YTO BJEUYET 3a COOOi

yBeJMYEHNEe BCIIOMOTATeJbHOTO BpeMeHU. [10aToMy poekTupyeM phi-

Ya)KHBIN 3aKMMHONW MEXaHW3M, KOTOPBIH BBIBOAMUTCS W IO/IBOIUTCS

K 3arOTOBKe OJJHOBPeMeHHO ¢ 3akumoM. Ha puc. 5.7. mokazan ackus

TaKOTO MeXaHU3Ma.

MexaHU3M COCTOUT M3 TPEX PhI4aros (cM. puc. 5.7):

* poryar 7 (OCHOBHOI ), KOTOPBIH MAPHUPHO TPUKPETJIEH K MTPOYTIINHE
KOpITyca MPUCIOCcOOIeHnst 6 U CITYKUT JUIST OTBOZIA 3AKUMHOTO Me-
XaHu3Ma U3 paboueii 30HbI IPU OTKPEIVIEHUH 3ar0TOBKY;

* pblyar 2, KOTOPBIH MAPHUPHO CBS3aH C OCHOBHBIM pblyarom 7
U C TSATOH TIpUBOja 5;

* pbIYar 3, KOTOPBIN TaK:Ke MapHUPHO CBSI3aH C OCHOBHBIM pbIuarom 7
1 obecrieynBaeT paBHOMEPHBIN 3a/KUM 3aTOTOBKH 4 B IBYX TOYKAX.
Jlnst oTkpernenust 06paboTaHHON AeTaan TATY 5 HeoOXOAMMO Iepe-

MecTUTb BIIpaBo. IIpn atoM peryar 2 moBopaymBaeTcs Ha NIAPHUPHBIX

OTIOpax M, COOTBETCTBEHHO, TIOBOPAYMBAeT pbryar 1 BOKPYT OCH, ycTa-

HOBJIEHHOHN B OTBEPCTUAX BUJIKHM 6 KOPITyca MPUCIIOcOOIeHrs. 3a cueT

3TOTO KOHEIl pblyara 7 ¢ yCTAHOBJIEHHBIM B HEM HA OCU MPWKUMHBIM

pbr4aroM 3 BBIBOISITCS M3 paboueil 30HbI, ¥ JA€Talb OTKPEIJISIETCS.

5.3. Boibop KOHCMPYKMUBHO-PAIMEPHBIX NAPAMEMPOE 3AHCUM-
HO20 MEXAHU3MA U PACHEm MS20801 CUTTbL NPUBODA.

Jluist onpe/iesieHns MUHIMAIbHO HEOOXoauMOi cuiibl W, pa3BuBa-
€MOIT TPUBOJIOM IJIST 3a0KMMA JIETATH C PACYETHON CHJIOH, COCTAaBUM CU-
JIOBYIO CXEMY 3KUMHOTO PBIYaKHOTO MexaHu3ma (puc. 3.8).

Ha ocHoBe cxembl, MpeiCTAaBIEHHON HA PHUC. 5.8, COCTABUM ypaB-
HeHUe, CBsI3bIBalollee cuy 3asknma Q ¢ cuioit mpusoga W.

YM, =0, W-£,-Q-(, =0,

Otkyna

l
WL
Q ’,

0.

rje —- =i, — mepesaToYHOe OTHOIIEHNE 3AKUMHOIO MexaHu3Ma (pbi-
2

qara).
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Puc. 5.8. CnnoBas cxema pblyara

V13 KOHCTPYKTUBHBIX coobOpaskenuii mpunumaeM i, = 2. Orcioza 1mo-
JIydaeM HeOOXOAUMYIO JiJisi 00eCTiedeH sl CUITbI 3aKIMa TATOBYIO CHILY,
PasBUBAEMYIO TIPUBOIOM:

W =0 -2=1568-2= 3146 H = 314,6 xIc.

lanee, yauThiBast pasMepHbie XapaKTePUCTUKU JeTanu, HeoOXo-
IUMYI0 BeJIMYMHY OTBOJA pblYara M3 30HBI YCTAHOBKU 3arOTOBKH,
U TaKyKe UCXO/IS M3 HeOOXOAMMOCT MUHIUMHU3UPOBATH METAIJIOEMKOCTh
NPUCTIOCOONEHHM S, UCTIONB3Ys cxeMy (CM. puc. 5.7) Ha3HAYMM PasMephl
TTeY OCHOBHOTO porvyara [, = 126 mmu [, = 63 mm.

5.4. Botbop cunoeozo npusoda. Pacuem napamempoe npueooa.

Jlst BEIOpaHHO# KOHCTPYKITMY 38KUMHOTO MEXaHM3Ma, YIUTHIBAS,
YTO 3AKUMHOUW MEXaHW3M [OJKeH BBIBOAMTHCS U3 30HBI YCTAHOBKU
3arOTOBKM 3a KaKJOH JeTanbio, BRIOMpaeM B KauecTBe MPUBOJA ITHEB-
MaTUYECKUU TTUIUHAP ABYXCTOPOHHEeTO feiicTBud. IIpu cepuiinom
NPOU3BOJACTBE, MAJIBIX rabapuTax jAetajiei, HeGOMbIINX CUJIaX Pe3aHNsl,
MPOCTOTE KOHCTPYKITUU 3TO CaMBIil TOAXOAATIIH puBoz. Kpome Toro,
KOHCTPYKITUS 3aKMMHOTO MexXaHusMa He TpebyeT OGOJBINOro Xoja
MOPIIHS, YTOObI BBIBECTH pblyar us paboudeil 3onbl. Cire0BaTesbHO,
MOKHO OY/IET MCTTOB30BaTh CTAHAAPTHBIN MHEBMOTIPUBO/L.

OCHOBHBIM MapaMeTpoOM MHEBMATUYECKOTO TPUBOJAA SIBJSETCS
IuaMeTp TOpImHSA D U JaBieHWe BO3AyXa B ceTu p. JlaBieHue BO3-
fyxa B ceTn 06bIuHO p = 6-4 kr/cM? B pacuernl pekomengyercs Opath
p =4 xr/em’.

Pacuer nuamerpa nopinHs onpesesnseM U3 3aBUCUMOCTH:

TE~(D2—d2)
WZP'T'TL

rae d — quamerp mmroka = 3,2 cM; 1 = 0,97 — koabUIKUEHT [T0JI€3HOr0
JIefiCTBUS NTPUBO/IA.
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Torma

D= /4.W+d2 MM.
b-p3

p= | 4320 10,2 = 10,25 cm = 102,5MM.
4-314-0,97

ITo TOCTy BwiGUpaeM Giuskaflmuii AuamMeTp TOPIIHS PaBHBIM
100 MM, yunTbiBast, 9To Koahduiment 3amaca K umeeT 3HAUUTENBHYIO
BEJINYMHY.

5.5. Paspabomxa acku3a pacnonoijcenus npueood.

Ilnst obecrieyeHusl HANpaBJIeHUs] CUJIBI 3aKMMa CIIPaBa HaJleBO
yA0OHO PaCIONOKUTh MTHEBMAaTHYECKUI MPUBOJL CJI€BA OT 3arOTOBKH.
Boi6upaem crangapTHbIH MpUBOJ, (GIaHIIEBOrO THUIIA, TPUKPEILISEMbIIt
K KOpItycy mpucriocobsienust 3a duanett. Takoil npuBox He Gyier me-
math paboTe PHIYAKHOTO 3aKMMa MPU PACKPEMJIEHUN 3aTOTOBKU.
Ha puc. 5.9. mokaszan 3cKu3 PACTOIOXKEHNUS 3AKUMHOTO MEXaHU3Ma
U TIPUBO/IA.
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Puc. 5.9. 3ckun3 pacnonoXxeHma 3aXXMMHOIro mexaHnsma 1 npmneoda
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Mpakmuyeckaa paboma N° 4,
«Pa3pabomka 3cku3a npucnocob6eHus»

1. Iexsb padoTHI:

* 3aKpelieHne TEOPETHYECKOr0 MaTepuasa 1o TeMe MPaKTUIeCKOTo
3aHATHS;

+ npuobpeTeHne MPaKTUYECKUX HABBIKOB Pa3pabOTKU KOHCTPYKIUH
IpUCIIocOOJIeHNs, ONPee/ieHHs PasMePOB KOPITyca U APYTUX jie-
Tajieil BCIIOMOIaTeJIbHOTO Ha3HAYCHUS,

* IOJArOTOBKA CTYIEHTOB K CaMOCTOSTEIbHOI paboTe IIPU BBIIIOJ-
HEHHMU OT/EJbHBIX Pa3lesoB KyPCOBBIX ¥ JUILIOMHBIX paboT.

2. CpencrBa JOCTHKEHUS IieJIel MPaKTHYECKOUH PadoThI:

* pa3bsiCHEHME IIPENoAaBaTeNeM MOCTIe[0BATEIbHOCTH MOCTPOEHUS
9CKHM3a KOHCTPYKIIUHU IIPUCIIOCOBICHNSI. CTPYKTYPBI €I0 Pa3MepPHOTo
OTTMCAHUS; TIOSICHEHUE COMPOBOKIAETCSI PACCMOTPEHUEM COOTBET-
CTBYIOIIUX IIPUMEPOB;

*  CaMOCTOSITEIbHOE PellleHre CTYIEHTOM ITOCTABJIEHHON 3a1auu B CO-
OTBETCTBUU C MHAUBUAYATbHBIM 33[aHUEM.

3. Hcxoanble gaHHbIe IS NPOBENEHHS PaOOTHL:

* JCKM3 PacIoJIOKEHHs 3aKMMHOTO MEXaHM3Ma 1 CHJIOBOTO MPUBO/IA,
MOJIyYeHHbIE B Pe3y/IbTaTe BHIMOTHEHUs IPaKTHIECKUX paboT Ne 3
n 4.

4. MeroauKa npoBeaeHus: paGoThl.

PaspaboTka scKkmu3a 00IIero BUAa IPUCIIOCOOIECHUS MPOBOAUTCS
METOJOM IIOCJIe[JOBATEJIbHOIO HAHECEHUSI OTAEIbHBIX €r0 3JIEMEHTOB
BOKPYT KOHTypa 3arotoBku. CHavyasa Bce BBIGPAHHBIE 3JI€MEHTHI MIPHU-
CIIOCOBJIEHUST BHIUEPUMBAIOTCS BOKPYT TpeX (KaK MPaBUJIO) MPOEKITHit
3arOTOBKM. 3aTeM BbIYEPUUBAETCI KOPILYC MPHUCIOCOOIEHUS, KO-
TOPBII HOJKEH OOBEJUHITD BCe BRIOPAHHbIE 3JIEMEHTHI B €[UHYIO KOH-
CTPYKIIHIO.

5. IocaenoBaTeabHOCTh BHINOJIHEHHS PaGOTHI.

5.1. Botuepuusanue 3azomoexu.

Boimonnsercsa yeprex oO6pabaTbIBaeMOil 3aTOTOBKY, KaK MIPABUIIO,
B TPEX MPOEKIMIAX Ha 3HAYUTETHLHOM PACCTOSIHUU JIPYT OT JAPYTa C TAKUM
pacueToM, 4ToOBI BOKPYT MPOEKITUI 3aTOTOBKH Pa3MECTUIIHUCH TTPOEKITNT
BCETO IPUCIIOCOOIEHH. 3ar0TOBKA BHIYEPUUBAETCS YCIOBHBIMY (1IBET-
HBIMU, Yalle CUHUMU) JIMHUSAMU Ha TOH craguu o6paboTKy, Ha KaKoI
OHa MOMAJAI0T Ha JaHHYIO orepanuio (3aroToBKa JJIsT OIIE€PAIINH, Ha KO-
TOPYIO IPOEKTUpyercs mpuciocobienue). IToBepXHOCTH, KOTOPbIE
JOJKHBI ObITH 00paboTaHbl HA JAHHON Olepaluy, yKa3hIBAIOTCA Kpa-
CHDBIM IIBETOM.
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5.2. Boiuepuueanue 31eMeHmM08 NPUCNOCOOIEeHUS O3 onpede-
JIeHUsL NOTOJCEHUA U HANPABIEHUS UHCMPYMEHMOE.

IJIeMEHTHI TPUCTIOCOOTIEHUS TSI OTIPE/IeIEHIS TTOTOKEHUS 1 Ha-
MPABJIEHNST MHCTPYMEHTA HAHOCSTCS MEPBBIMU HA ICKU3€e TMPUCTIOCO-
GJIEHUST B TOM CJTydae, eCJIv MPOU3BOAUTCS MTPOEKTHPOBAHUE TIPUCTIOCO-
GJIEHUS THUTIA CBEPJUJIbHBIX WK (BPE3EPHBIX, KOTOPBIE MUCIOJIb3YIOTCS
Ha YHUBEPCAJIbHOM 00OPYZ0BAHUK. DTO CBSI3AHO C TEM, YTO KOHIYK-
TOPHbIE BTYJIKH WJIM YCTAHOBBI BCEr/la HAXOMSITCS B CTPOTO OTIpejie-
JIEHHOM TIOJIOKEHUU U MeCTe TPpUCocobenusi. VI3MeHUTDb 3TO T0JI0-
JKeHUe HEBO3MOKHO. U eciiit OKaKeTCs, 9UTO OHU MENIaloT KaKUM-TTi00
JPYTHM BBIOPAHHBIM 3JIEMEHTAM TIPUCIIOCOOJIEHS, TO IPUIETCST MEHSITh
MOJIOJKEHNUE IPYTUX HIEMEHTOB, a MOJKET OBITh 1 X KOHCTPYKITHI0. KoH-
CTPYKIIUU U Pa3Mepbl KOHIAYKTOPHBIX BTYJIOK (YCTAHOBOB) HYKHO BbI-
6upath 1o coorsercryomum FOCTam.

YcTaHOBBI BHIYEPUNBAIOTCS HA PACCTOSIHUM TOJIIINHBI TIyTa OT 06-
pabarbiBaeMoii moBepxHOCTH. KOHIYKTOPHBIE BTYJIKU BbIY€PUUBAIOT
Ha OIPe/IEJIEHHOM PACCTOSIHUU OT 3aTOTOBKHU, KOTOPOE 3aBUCHT OT JiHa-
Merpa (d) o6pabaThiBaeMOrO OTBEPCTHUS U MaTepHrasia 3aroToBKU. Eciu
Marepuas 3arOTOBKHU TP MEXaHUYeCKO 00paboTKe JaeT ChIIydyio
CTPYKY, TO 3TO paccTOsHHe IpUHUMaeTcsa paBHbIM (1/2—1/3) - d,
a ecau mpu 06pabOTKe TOIyYaeTcst CAUBHAST CTPY)KKA, TO HTO pac-
crostae paBHO d. Eciin KpoMe KOHIYKTOPHOH BTYJIKH TpeGyeTcs elre
U IPOMEKYTOYHAsST BTYJIKa, TO OHA TOXKe J0JUKHA ObITh Bhruepuena. Oj-
HOBPEMEHHO C BbIUEPYMBAHMEM KOHIYKTOPHOU BTYJKH HAHOCHUTCS He-
006XOMMAasT TOJIINHA CTEHKN KOPITyca MPUCTOCOOIEHUS NI KOHIYK-
TOPHOMU IJIUTBI B MECTE YCTAHOBKHU BTYJIOK.

B caryuae, eciii mpoeKTUPyeMoe TIPUCTTOCOOIEHNE HE TMEET KOHIYK-
TOPHBIX BTYJIOK UJIM YCTAHOBOB, TO TOCJeE T1. 5.1 mepexomar K 1. 5.3.

5.3. Botuepuusanue ycmamno80uHvlX IJ1eMEHMO8E.

BbruepurBaTh yCTAaHOBOUHBIE 3JIEMEHTBI HEOOXOANMO TaK, 4TOObI Ha-
30BBI€ TIOBEPXHOCTU 3arOTOBKH C HUMU COTIpUKacanuch. Konctpyknnn
YCTAaHOBOUYHBIX JIEMEHTOB 11e1eCO000Pa3HO GPaTh TI0 COOTBETCTBYIONINM
IFOCTam u Hopmasisim. B caydae ecau cTaHJapTHBIE YCTaHOBOUHbBIE
3JIEMEHTBI HETIPUTO/IHBI, TIPOEKTUPYIOTCS CIIEIUATIBHBIE YCTAHOBOYHbIE
JJIEMEHTBIL.

YcTaHoBOUHBIE 2JIEMEHTBHI PACIIONATAIOTCSI B OTPeIeJIEHHOM T10-
JIOKEHWH W KPETSATCS K KOPIYCY MPUCITOCOOIEHMSI, TTOITOMY METO[
UX YCTaHOBKU WM KPeIJIeHWs OJUKEH ObITh TMOKa3aH. [IpuunHa B TOM,
YTO YCTAHOBOYHBIE HJIEMEHTHI SABJSIOTCS OBICTPOUZHATITHBACMBIMU Jle-
TaJIsIMU, KOTOPBIE 32 CPOK CAY:KOBI prcnocodnenus (MPUHAT 3 ro/a)
MOTYT HECKOJIBKO pa3 cMeHAThest. CrieIoBaTeIbHO, OHU JOJKHBI GBIThH
CIIPOEKTHUPOBAHBI U YCTAHOBJIEHBI TaK, 4TOOBI Ipucrocobienue ObLIO
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PEMOHTOIPUTOIHBIM, YTOObI U3HOIIEHHBIE YCTAHOBOYHbBIE DJI€MEHTHI
MOSKHO OBLIO JIETKO CHSATH U TIOCTaBUTh HOBbIE.

OHOBPEMEHHO ¢ BbIYEPUMBAHUEM YCTAHOBOYHBIX 9JIEMEHTOB HEOO-
XOJIMIMO OIIPE/IEJIUTD U KOHTYPBI KOPILyca IPUCIOCOOIEHHS, CIIOCOOHOTO
PacIoJIOKUTh Ha cebe 9T YCTAaHOBOUYHBIE DIEMEHTHI.

5.4. Boiuepuuganue 3anCuMHbIX MEXAHUIMOB U NPUBODOE.

BbluepurBast 3asKMMHbIE MEXaHU3MbI 1 TIPUBO/I, HEOOXOIMMO 0c060e
BHUMaHWe 0OpaTuTh Ha yA00CTBO PACIIONIOKEHUSI X B IPUCIIOCO-
OJIeHMHU, HA PAIlMOHAJIBHOE COEJMHEHKE uX ¢ KoprnycoM. Eciu pasme-
IeHKWe 9JIEMEHTOB He o0ecreynBaer PalMoOHaIbHOCTh KOHCTPYKIUI
KOpIIyca, yA0OCTBO U JIETKOCTh 00CHYKUBAHKS TIPUCTIOCOOIEHIS, BO3-
MOSKHBI KOPPEKTUPOBKA KOHCTPYKIIUK 3a5KUMHOTO MeXaHU3Ma U U3Me-
HEHKE PACIOIOKEHMsI TPUBOJIA.

Bui6upast TUII TIpUBO/IA, HEOOXOANMO Cpa3y BHIOPATh U METOJ] KOMIIO-
HOBKH €ro ¢ npucrocobuenneM. [IpuBoabl MOTYT GbITH BCTPOCHHBIMH,
CIETTAHHBIME 320/IHO € KOPIIYCOM, TIPUKPEILISIEMbIMEI K KOPIYCY HPH-
crocobJienHnst, a MOTYT ObITh arperaTupOBaHHBIMU, KOTOPbIE€ yCTaHaB-
JIMBAIOTCS HE HA TIPUCIIOCOOJIEHNE, a Ha CTOJI cTaHKa. Takue TPUBO/IBI
06CayKIBAIOT TPYIILY Mpuctocobiaennii. Beibop MeToa KOMIOHOBKY
IPUBOJA ¢ KOPILYCOM 3aBUCUT OT THUIA TPOM3BOICTBA, TPeOOBAHUI
K TEXHOJIOTHYHOCTH KOHCTPYKIIUU MPUCIIOCOOJNEHUST U €ro KOpIyca,
KOMITAaKTHOCTH [IPUCIIOCOOIEHUST U [IP.

5.5. Opopmaenue KoOHCMPYKUUU KOPNYCA NPUCNOCOONEHUS.

Kopriyc siBasieTCst 9JIeMEHTOM, KOTOPbIN 00bEANHSIET B €JIUHYIO KOH-
CTPYKIIMIO OT/E/IbHbIE YaCTH TpUciiocobeHrs. Ha Hero MOHTHPYIOTCS
YCTaHOBOYHbIE 9JIEMEHTHI, 3aKIMHbIE, 9JIEMEHTHI /IS OTIPEAENEHNUS T10-
JIO)KEHUSI M HATIPABJEHUS] HHCTPYMEHTOB, CUJIOBBIE IIPUBOJIbI, @ TAKKe
BCIIOMOraTeJIbHbIC JeTaJu U MCXaHU3MDbI. KOpHyC BOCIIpUHUMAET
BCE CUJIbI, BOBHUKAIOIIKE TIPK 3aKperieHun u 06paboTKe 3arOTOBKH.
Kopryc moskeH ObITh MPOYHBIM U KECTKMM MPU BO3MOKHO MEHbIIEit
Macce, YI0OHBIM /ISl OYUCTKU CTPYKKU U OTBOJA CMA3bIBAIOIIE-0XJIa-
JKIAOTIEN JKUIKOCTH.

Kopryc nomsxken obecriedynBars:

* OBICTPYIO M YyAOOHYIO YCTAHOBKY M ChEM 3arOTOBOK B MPHCIIOCO-

OJIeHUY;

*  YCTAHOBKY U 3aKpeIjieHre IPUCIIOCOOIEH st Ha CTaHKe Ge3 BBIBEPKU;
* [POCTOTY U HU3KYIO CTOUMOCTb U3TOTOBJICHUS;

+ 6esonacHoCTb paboThI;

*  yCTOIUMBOE TIOJIOKEHNE TPUCTIOCOOTIEHHST Ha CTaHKe.

OcHoBHBIE 6a3bl TPUCIIOCOOJIEHUST — TOBEPXHOCTU KOPILyca, KO-
TOpble 0GecedynBanT TPeOYEeMYI0 OPUEHTAIMIO TIPUCIOCOOIEHUs OT-
HOCHUTEJIHHO MCIOJHUTENbHBIX OPTaHOB cTaHKa. YTOOBI Pa3MeCTUTh
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Ha KOPIIyCe YCTAHOBOYHbBIE 9JIEMEHTBI ¥ 9JIEMEHTBI JIJIsl OTIPEEICHIS
MOJIOKEHWST U HANPaBJEHUs WHCTPYMEHTOB, KOPIYC MOJKEH HMETh
COOTBETCTBYIOIINE BCIIOMOTaTe/IbHbIe Gasbl. [109TOMY B3anuMHOE 110J10-
JKeHUe BCEX 9THX KOMILIEKTOB 6a3 (B TOM umcyie u 6a3 1o/ 3a’KMMHbIE
MeXaHU3Mbl ¥ MPHUBObBI) ONpeeaseT KOHPUTYPAIUIO, CI0KHOCTh
M CTOMMOCTD KOPITyCa, a TaKyKe OKa3bIBaeT BJIMSHUE Ha TOYHOCTH 0Opa-
GOTKM 3arOTOBKH.

Jlnst obecriedeHnst yCTORYMBOCTH MIPUCITIOCOOIEHNUST Ha CTOJIE CTaHKa
OCHOBHast 6a3a KOPITyca JeJIaeTCs MPEPHIBUCTOM, YTO MO3BOJISIET YMEHb-
IIUTh BJIMSHUE MaKPOTEOMETPUU 0a30BOM IJIOCKOCTH KOPILyca U I0-
BEPXHOCTH CTOJIA CTAHKA, & TAK/KE YMEHBIIMTh 00bEM MeXaHUYeCKOii
06paboTku Kopiyca. IIpu IpoeKTpoOBaHUY TIPUCIOCOOIEHUI KOHDU-
rypaiisi ¥ pasMepbl OCHOBHBIX (a3 KOpITyca JOJIKHbI COOTBETCTBOBATh
MOCAJIOUHBIM MECTaM CTaHKa.

5.6. Onucanue paéomor npucnocooneHus.

BrimmosHeHre 2TOTO MyHKTAa HYKHO HAauyWHATH ¢ (DOPMYJTUPOBKHU
CayKeOHOTO HazHaYeHUsl TIPUCTIOCOOIEHUsT ¢ yKa3aHUeM OCHOBHBIX
apaMeTpPoB AETaNu, KOTOPbIE MOJIKHBI OBITh TOCTUTHYTHI B PE3YJib-
tare o6paborku. /lasee HEOOXOAUMO yKa3aTh, Ha KaKOM 000pPYIOBaHUN
Y KaKUM MHCTPYMEHTOM OyJIeT IPOU3BOIUTHCS 00pabOTKa 3arOTOBKH.
Y1066 onrcath paboTy npuciocobaeHus, Heo6X0AUMO MPOCTABUTh
MO3UIIMHU Ha JIeTaJIi, KOTOPbIe BXOAAT B KOHCTPYKIIMIO U, OIKMCHIBAsI pa-
GOTY OT/IEJIbHBIX MEXaHU3MOB, Ha3bIBATh KAXK/YIO J€TAlb MEXaHU3MA,
ee TIO3UIHIo, IBMKEHUs (pabourie M XOJI0CThIE UM BCTIOMOTaTE/IbHbIE),
BO3/ICHCTBYE HA IPYTUe [IeTATH U T.I.

Xapaxkrepusyst 6a30Bble TOBEPXHOCTH 3aTOTOBKU U YCTaHOBOYHBIE
BJIEMEHTBI JIJIs KaskJAoH 6Ga30BOH MOBEPXHOCTH, CJIEAyeT yKazaTh,
CKOJIBKUX U KaKUX CTereHell cBOOOIbI JINIIEeHa 3ar0TOBKA KaKUM yCTa-
HOBOUYHBIM 2JIEMEHTOM. B cirydae eciii ipuMeHsieTcst HeroJiHoe 6a3upo-
BaHue, Tpedyercst 000CHOBATD TPABUILHOCTD €10 TIPUMEHEHUSI.

Jlanee MPOU3BOAUTCS OIKMCAHUE TIOCAEA0BATENbHOCTH YCTaHOBKU
Y 3aKPEIUIEHUS 3ar0TOBKU B IIPUCIOCOOJIEHHE, a TAaK/Ke YCTAaHOBKA U 3a-
KPEIUIeHNEe CaMOTO TIPUCITIOCOOJIEHVSI HA CTaHKE.

6. IIpumep pa3paGOTKH ICKH3a MPUCIOCOOTEHUS.

[Tpu paspaboTke 9CKM3a MPUCIIOCOOJIEHUS TTOCTE BBIOOPA BCEX
9JIEMEHTOB (YCTaHOBOUHBIX, 3aKUMHBIX, TPUBO/IA...) UX HY;KHO Pacmo-
JIOJKUTh TaKUM 06pasoM, 4ToObI OHU He MELIAIU APYT APYTy, oOecieun-
B ObI CBOOO/IHYIO YCTAHOBKY ¥ CHSITHE 3arOTOBKHU, CBOOOIHOE Tepe-
MellleHre JABUKYIINXCS YacTeil MPUCIIOCOOIeHNUSI.

B cooTBeTcTBUM ¢ TIYHKTOM 5.5 BhIOMpaeM 3aroToBKy Kopmyca. Tak
KaK TOYHOCTh 0OPabOTKM JeTalu B IPUCIOCOOJEHNN HEBEINKA U BO3-
MOJKHBIE Ie(hOPMAIIUU KOPITYCa He OKaKyT CYIIECTBEHHOTO BJIVSTHUS
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Ha TOYHOCTH, BBIOGUPAEM CBapPHOI KOPITYC, HA KOTOPOM MEXaHUYECKHU 00-

pabaThIBAIOTCST BCIIOMOTATE bHBIE 0a3bl O] YCTAHOBKY 3JIEMEHTOB TIPH-

cTIoco6JIeH s 1 OCHOBHBIE 6a3bl MPUCTIOCOOIeH s, B mMoIb3y TaKOTO BbI-
6opa rOBOPUT ¥ TO, YTO U3TOTOBJIEHIE CBAPHOTO KOPITyca 00eCeqnBaeT

JOCTaTOYHO HU3KYIO TPYAOEMKOCTb €T0 M3TOTOBJIEHUS 1 CTOMMOCTb.

B kauyecTBe 0CHOBHOU 6a3bl KOPITyca MPUHUMAEM HUKHIOK ILIOC-
KOCTb TOPU30HTAJIBHON 1ITAThl, KOTOPOH OHA yCTaHABIMBAETCS HA CTOJI
cranka. Koudurypanusi minTsl A0JKHA 00€CTIeYNBATh YCTOMYNBOE
MOJIOKeHHUe MTPUCTIOCOOIEHNUST HAa CTOJIE CTAHKA, & TAKKE BO3MOKHOCTD
KPETJIEHNsT TPUCITOCOOIEHUsT Ha CToJie cTaHKa. JIJIst KperieHust mpu-
CTIOCOOJIEH ST Ha CTaHKe B TUTNTE BbI(PE3epPOBAHBI [BA 1Ma3a, C TOMOIIIHIO
KOTOPBIX TIPUCTIOCOOIEHNE KPEMUTCst K cToJTy cTanka. [Ilupuna masos
U MX PACTOJIOKeHNe COOTBETCTBYIOT Ma3aM CTosia cranka. /[ist obectre-
YeHUsT YCTONYMBOCTH MPHUCITIOCOOTEHUS TLINTA UMEET MPEPHIBUCTOCTD
OCHOBHOH 6a3bl, YTO MOBHINITAET YCTONYUBOCTD U YMEHbBITAET 00heM Me-
XaHUYECKO# 06pabOTKN OMOPHBIX MOBEPXHOCTEH.

[lng pasMmereHusT yCTAaHOBOYHBIX 3JIEMEHTOB, 3KIMHOTO MeXa-
HU3Ma U TPUBO/IA TIPUCTOCOOTEHNS] K HIKHEN TIINTE TPUBAPUBAEM
BEPTUKAJIBHYIO CTOWKY, Ha KOTOPOI KpeNnuM BCe 3JIEMEHTBI IIPUCIIO-
cobaennst. [yt IPaBUIBLHOTO PACTIONOKEHNST OCTATBHBIX MEXaHU3MOB
K BEPTUKAJIbHON CTOIKe TPUBAPUBAIOTCS IONIOJTHUTEIbHBIE TIJIUTKU, KO-
TOPbIe YBETUYUBAIOT TOJIIUHY CTOUKU B 3aBUCUMOCTHU OT TOTO, KaKOii
MeXaHU3M MPUKPEIISIETCS. ITO CAeLyIoNTine MeXaHU3MBI:

* IS KPEeIJIEHUS PhIYaroB K IJIUTE PBIYAXHOTO 32KMMHOTO MeXa-
HI3Ma C COOTBETCTBYIONIEM MeCTe TPUBAPUBAEM IIUTKY, B KOTOPOI
BbIpPE3EPOBBIBAEM JIBE MPOYIINHBI: pblyar OyeT KPenuThcs B HUX
Ha OCH;

* ISt yCTAHOBKU KOHLYKTOPHOU IJIUTHI TPeGyeTcst OOIIbIIast TOJIIIMHA
CTOUKM, TaK KaK KOHAYKTOPHAS TJINTA KPEMUTCS Ha TOPU30HTATBHON
MI0CKOCTH cTOUKHU. C 9TOM 11eThI0 TPUBAPUBAEM TOTIOTHUTEIBHYIO
IUIATY, B KOTOPOH o6pabaThiBaeM JBa OTBEPCTHS MO MTU(THI U TPU
Pe3bOOBBIX OTBEPCTHS O BUHTHL. JIJIsT OTIpe/ieTeHUsT TOJI0KEHUST
KOH/YKTOPHOHN TIJIUTBI MCHOJb3YIOTCS /Ba MTUMTA, a /IS Kpel-
JIEHUST — TPU BUHTS;

* IS YCTAHOBKU TAJBIA ¢ OYPTOM HCIONB3YeM Ty Ke JOTIOTHU-
TeJbHYIO IIJIUTY, Ha KOTOPOH 3aKpenuju KOHAYKTOPHYIO ILIHUTY,
1Tt aToro obpabaTeiBaeM B Hell Oasupyoliee (TOYHOE) OTBEPCTHE
U TpU Pe3bOOBBIX OTBEPCTHUS MOJ BUHTHI /sl YCTAHOBKU U Kperl-
JIeHUS Tastbifa. Tak Kak maser] uMeeT Ta3 [71s1 IIPOX0ia CBepJia U TPo-
CHIMIAHUST CTPYIKKH, OCh 3TOTO T1a3a J0JUKHA ObITh TTapajiieJibHa OCH
06pabaThIBAEMOT0 OTBEPCTUS U CUMMETPUYHA OTHOCUTENBHO OCH
nasbita. st obecriedennst aToro TpeGoBaHUS JINHMST, COSMHSIONIAsT
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OCH [BYX KPEIIeKHBIX OTBEPCTUH B OyPTHKE Iajblia U KOPIyca,
NOJKHA GBITH TepIeHInKYIApHa ock Taza (ocu 06pabaThiBaeMOTO
orBepcTust). OcH KpeleKHbIX OTBEPCTUN PACIIONIAraloTCs O YIJIOM
120°%

* JIJIAg YCTaHOBKU IPHUBOZAA (IIHEBMOLMIMHAPA (PIAHIIEBOIO THUIIA) KC-
M0JIb3yEeM BEPTHKAIBbHYIO CTOMKY, B KOTOPOU BBIIIOJHSIEM OTBEPCTHE
O] IITOK U YeThIpe Pe3bOOBble 0TBepCTUs 1oJ mnuiabku. IIITok
MHEBMATHYECKOTO IIUJINHAPA MPOXOANUT Yepe3 OTBEPCTHE B CTOMKE
U COEJMHSETCS C 3aKUMHBIM MEXaHU3MOM.

Ha puc. 5.10 1mokasaH 9CKU3 CIIPOEKTUPOBAHHOIO [IPUCIOCOOTEHUSL.
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Puc. 5.10. Ockn3 npucnocobneHua (Mo3numnmn AN ynpoLeHnA YTeHNA YepTexa
YCNOBHO He MoKa3aHbl)

Ha sckuse npeacrasiensl Tpu rpymmnsl paamepos — I, II, II1.
I — pasmepsr conpskenuit (1mocajgku), OT KOTOPBIX 3aBUCUT TOY-
HOCTh 06paboTKH AeTann (OHM MmoKasaHbl udpamu I);
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IT — pa3mepsl U TOCAKHU, TOYHOCTH KOTOPBIX He BIUSET Ha TOYHOCTh
06pabOTKY IeTasIi, HO BJAUSET Ha paboTOCHOCOOHOCTD MPUCTIOCOONEHUS
(onu nokaszansl udpamu 11);

I1T — raGapuTHbIE U CIIPaBOYHbIE pasMepsl (OHU MOKa3aHbl HK}-
pamu III).

Onucanue pabomvt nPUCNocoOICHUSL.

[Tpucniocobyienre npeaHazHadeHo A cBepeHust orseperuii J10H
11 MM B pasmep 15+0,215 B merasu THUIMa KOJbIIA C HAPYKHBIM JHa-
meTpoM @50 MM n BHyTpenHum 3079, [lna o6paboTkn ucnosbay-
I0TCS1 BEPTUKAIBHO-CBEPIMIBHBII CTAHOK U CTAHIAPTHOE CBEPJIO.

B KadecTBe yCTAaHOBOYHOTO dJIeMEHTa MPUHAT Haser ¢ 6yproM, Ko-
TOPBIi Ga3UPyeT 3arOTOBKY 110 JIBYM 6a30BbIM MMOBEPXHOCTSAM: ¢ OYPTOM
IaJIbI[a COMPUKACAETCST yCTaHOBOYHAs! Ga3a 3aTOTOBKH, KOTOPAs JIMIIAET
3arOTOBKY Tpex crereHell ¢cBoOo bl (OHOTO MepeMeleH s BA0Ib KOOp-
AWHATHOW OCH W TIOBOPOTOB BOKPYT BYX JAPYTUX OCEN), C TIUIUHIPU-
YeCKOIi TIOBEPXHOCTHIO MaJIblia CONpUKacaercss 6a30Boe OTBEpPCTHE 3a-
TOTOBKY (JIBOITHas omopHast 6a3a), IPU 3TOM 3aTOTOBKA JIMIITAETCST IBYX
cTernerel cBOOOABI (IBYX TepeMEIeHUil BIOIb IBYX KOOPAUHATHBIX
oceit). Takum oO6pa3oM, 3ar0TOBKA JIMIIEHA [ISITUA CTeIleHel CBOOOIBL, T.€.
TIPUMEHSIETCST HETTOTHAsT cXeMa Oa3MPOBAHMSI, YTO TPABOMOYHO, TaK KaK
o6pabaTbiBaeMO€e OTBEPCTHE CBS3aHO TOJIBKO € OJHO pasMepHOi 6a30ii
(Toperr 3aTOTOBKM), U JIUIIEHUE €€ TMECTOH CTETeHN CBOOOBI TOJIBKO
YCJOKHUAT MPUCHIOCOOIEHNE, HO He OKAKeT BIMSAHUS Ha TOYHOCTH 00-
paboTKH.

YcranoBKa MPUCTIOCOOTEHNST Ha CTAHOK MTPOU3BOAUTCS CIEAYIONINAM
o6pazom. CBepJIo WM KOHTPOJIbHBIN BAJMK YCTAHABINBAETCS U 3aKpe-
TJISIETCS B TITTIH/IENE CBEPAMIBHOTO cTanka. [Ipucnocobienue ycra-
HABJIMBAETCS HAa CTOJI CTAHKA, IIPUMEPHO OPUEHTUPYS €r0 TaK, YTOObI
MIPOYIIUHBI /s KPETJIEHNsI COBIAAN € Ma30M CTOJIa CTaHKa, W TIPO-
JIBUTAETCsT BIOJb Ta3a CTOJIA IO/ MITUHAEb, YTOOBI CBEPJIO OIMYCTH-
JIOCh B KOHLYKTOPHYIO BTYJIKY. ITO ONPEAESIET MOJIOKEHUE TPUCITIOCO-
GJIEHUST OTHOCUTETBHO OCH MITMAHAENS. 3aTeM MPUCTIOCOOTIeH e TIOBO-
paunBaeM Tak, YTOOBI MPOYIIUHBI s KPEMJeHUs MPUCITOCOBIeHH s
OKOHYATEIbHO COBMaM ¢ T-06pasHbIMU MazaMy CTOJIa CTAHKa, TPOXO-
JSIIMMU Yepes 1eHTp cTosia. [locsie aToro mprcnocodieHne Kpemurest
K CTOJIy CTAHKa CTaHAapPTHBIMU Ma30BBIMU Gositamu. TakuMm 06pasom,
B YCTaHOBKE TIPUCIOCOOIEHNS HA CTOJ CTAHKA YIaCTBYIOT TPH OA30BBIE
MOBEPXHOCTHU MPUCIOCOOTEHNUSA: HUKHSAS TIJIOCKOCTh TOPU3OHTAIBHOI
NTH (yCTaHOBOYHAST 6a3a — 3 cTemeHn cBOOO/IBI ), OTBEPCTHE KOHIYK-
TOPHOIT BTYJIKU (JIBOiiHAst ONOpHast 6aza— 2 cTereHn cBOOOIbI) 1 00Iast
0Ch CUMMETPUU JABYX MPOYIIUH JJIsI KPEIJIEHUs] MPUCTOCOOTEHNUST
(omopHast 6a3a — 1 crereHb CBOOOBI).
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YrobObl YyCTAHOBUTH 3arOTOBKY B HMPHUCHOCOOJEHUN HEOOXOIUMO,
4TOOBI TIOPIIEHD ITHEBMATHYECKOTO TIMJINH/Pa OB B IPaBOM KpaiiHeM
mosioskeHun. [Ipu atom (cM. puc. 5.7) 3aKUMHO# pbryar 7 ¢ MOMOIIBIO
[IPOMEKYTOYHOTO phiuara 2 Oyer BbiBe[eH u3 pabodeil 30HbI IPHUCIIO-
cobJieHust. ITO TO3BOJIUT 3aTOTOBKY 4 CBOOOIHO TIOCTaBUTh Ha yCTa-
HOBOUHBIN mazetn. [locie aToro BKIoYaeTcss MHEBMOIUINH/AD Ha pa-
GOYMIl XO/I BJIEBO, 3AKUMHOI MEXaHU3M MEPEMECTUTCST B PAOOUYIO 30HY
U 3aKPEMUT 3aTOTOBKY. /l711 paBHOMEPHOTO 3a’KMMa 3aTOTOBKM B [IBYX
TOYKaX Ha KOHIIE 32’KUMHOTI'0 MEXaHU3Ma YCTAaHOBJIEH Pbluar-kayaaka 3.
Jl7ist CHATHS 3aTOTOBKHU C TIPUCTIOCOOJIEHUST CKATBIA BO3/YX TTOCTYITAET
B JIEBYIO MOJIOCTH MUJIWHAPA, MMTOK TEPEMEIIAeTCS BIPAaBO U BHIBOIAUT
3KMMHON MEXaHW3M 13 paboueil 30HBbI.

NMpakmuyeckasa paboma N¢ 5. «Paspabomka mexHu4ecko20 3a0aHusA
Ha npoeKmupoeaHue cpedcme mexHo102Uu4eCcK020 OCHAWeHUs»

1. Ilenp npakTHYECKOMH PaOOTHI.

O3HAKOMJIEHHE CTYAEHTOB ¢ METOIUKOM pa3pabOTKN TEXHUYECKOTO
3a/IaHNST HAa MPOEKTUPOBAHUE CPEJICTB TEXHOJOTUYECKOTO OCHAIIEHUS
U TIOJTyYeHNe TTPAaKTHYECKUX HABBIKOB 10 eT0 0(POPMIEHUIO

2. CpencTBa AOCTHKEHUS IiejIel IPaKTHYECKOH PadoThI:

*  pa3bICHEHWE MPeToaBaTesieM BAKHOCTH Pa3pabOTKH U TIHATENbHO
npopaboTKK CoJepKaHUs TEXHUYECKOTO 3aJaHKs Ha MPOEKTUPO-
BaHWe TPUCITOCOOIIEHUST,

* pasbsCHEHUE IPenoaBaTesieM JOTUKN TIOCTPOEHMS CTPYKTYPhI TeX-
HUYECKOTO 3aJIaHIT;

*  paccMOTpeHne mpuMepa pazpaboTKN TMPAKTHYECKOTO 3a/[aHNsT;

*  CaMOCTOSITEIbHOE PellleHre CTyIEHTOM ITOCTABJIEHHON 3a/[auu B CO-
OTBETCTBUU C MHANBUAYATbHBIM 33[aHUEM.

3. Hcxoaubie JaHHbIE AJS MPOBEAEHUs PaGoOThI:

* 3CKW3 JIETAJIU C PA3MEPHBIM OIMCAHNEM UM YKa3aHUEM MTOBEPXHOCTU
(moBepxHOCTE) 06pabaThlBaeMBbIX C HCIIOJIb30BAHUEM IIPOEKTHUPYeE-
MOTO TIPUCTIOCOOJIEHNST;

* conepKaHUe TEXHOJOTMUECKOH omepaluy;

*  MOJEJb CTaHKa, HA KOTOPOM OYIET BBINOJHATHCS TEXHOJIOTHYECKAsT
oTIeparus;

* THUII TPOU3BO/ICTBA.

4. MeToauka pa3paGoOTKH U CTPYKTypa TEXHUYECKOTO 3aaHUs
Ha MPOEKTHPOBaHHE CPE/ICTB TEXHOJIOTHYECKOTO OCHAIEHHUSI.

4.1. Ocnoenvte mpebosanus Kk mexHunecKomy 3a0anuio.

Texuuueckoe 3aganue (T3) paspabaTbiBalOT Ha OCHOBE MCXOIHBIX
TpeboBaHMil 3aKa3yMKa — 3asIBKU, a Takke Ha ocHOBe T3 Ha rpyrimy
OIHOPOJIHOM MTPOAYKIIUH, pazpaboTaHHBIX TEXHOJIOTHUYECKUX TIPOTIECCOB
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MeXaHH4eCKOH 00pabOTKM [IeTald, aHAIN3a IEPEIOBhIX JOCTUKEHUI

U TEXHUYECKOTO YPOBHS OTEYECTBEHHOW M 3apyOeKHOM TEXHUKHU U JIP.

T3 sBAsIeTCS UCXOAHBIM TOKYMEHTOM [IJIsT Pa3paboOTKU CPENICTB TeX-

Hosoruvdeckoro ocHamieHusi (CTO) u TeXHWMYECKOU MOKyMEHTaIuu

Ha HUX.

TpeboBanus, Bkaodaemble B T3, 10JKHBI 06ecnednBaTh pa3paboTKy
CTO, coOTBETCTBYIONIMX JOCTUKEHUAM OT€UECTBEHHOW U 3apyOesKHOil
HAYKW Ha TPEAYCMOTPEHHBIH mepnos pa3pabotku. Pazpabotunk T3
ofnpejiesisieT B 3aBUCUMOCTH OT CIEIUMUKN TPUCTIOCOBIEHUS Coep-
JKAHMe 33J[aHusl, B TOM YHCJIEe TEXHUYECKUE, IKOHOMUYECKIE 1 JIPYTrHe
tpeboBanust k CTO, atambl pazpabOTKH, KOMIUIEKTHOCTh TEXHUUECKON
JTOKYMEHTAINH, TIOPSIOK ¢llauu 1 mpreMku pabor. TexHuueckoe 3a-
MaHue He MOJUKHO OTPAHWBATh MHUIMATHBY Pa3paboOTUMKa TIPH TIOUCKE
1 BBIGOPE ONTUMATBLHOTO PEIIeHUsT TOCTABAEHHON 3aauu U COAEPIKAThH
HeOOXOIMMBIE U OCTaTOYHbIe TpeboBanus st pazpaborku CTO (rmo-
PSIOK TIOCTPOEHNUS, U3JI0KeHUs u opopmiieHus T3 mpuBesicH HUXKE).

4.2. llopadox paspabomiu, co02naAco8anus u ymeepicoeHus mex-
HUYECK020 3a0aHusl.

« Texuunueckoe 3aganue pazpabarbiBaeT pazpabOTUUK, B OTAEIbHBIX
caydasx T3 MokeT ObITh Pa3pabOTaHO 3aKA3IMKOM.

+ Texunueckoe 3amanme coryjacoBbiBaioT ¢ 3akasunkom. [ag CTO,
110 KOTOPOMY OTCYTCTBYET 3aKa34UK, a TAK)KE TIPU POBEJEHUN UHU-
IIMATUBHBIX PabOT MO MJIAHY HAYYHO-MCCJAE0BATETBCKUX WU OITBIT-
HO-KOHCTPYKTOPCKUX pabor T3 cOTIacOBBIBAETCSA C OCHOBHBIM
norpeburenem. Cpok coryacoBanust T3 He JOJKEH IIPEBHINIATH
15 mueii. TIpn HEOOXOIUMOCTH TIO COTJIACOBAHUIO MEXKAY paspa-
GOTYMKOM U 3aKa34MKOM B yTBEpsKAeHHOE T3 BHOCSIT M3MEHEHUSI.
He nmomnyckaercs uamensts T3 mocie mpeacTaBieHus U3AeHs
Ha TIPUEMOYHbBIE MCIIBITAHUS.

4.3. Ilopadox nocmpoenus, u3N0NHCeHUss U 0POPMaEHUL MeXHU-
4ecK020 3adanus.

Texnuueckoe 3ajanue, Kak MPaBUJIo, COCTOUT U3 CIEAYIONIUX Pa3-
JIEJIOB:

*  HaWMeHOBaHUe 1 06JaCTh MPUMEHEHUS CPEICTBA TEXHOJOTUIECKOTO
OCHAII[eHHUS;

*  OCHOBaHUe JIJIsl Pa3paboOTK;

* TIeJTh U Ha3HaueHWe Pa3paboOTKI;

* WCTOYHUKHU Pa3paboTKy;

*  TeXHUYeCKHe TpeOOBAHNS;

* HKOHOMMYECKHE MOKA3aTEeJIH;

* CTaJUU W HTAIbI Pa3pabOTKY;

* TOPSIZIOK KOHTPOJISI U TIPUEMKH;
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*  TIPUJIOKEHUS.

B 3aBucHMOCTH OT BHUIa, HAa3HAUEHUS U YCIOBUI paspabOTKK 1 9KC-
myatanuun CTO goryckaeTcst yTOUHSTD CO/lepKaHNe pas/iesioB, BBO-
JATH HOBbIE Pas3ziesibl WA O0bEeAUHATD OT/E/NbHbIE U3 HUX.

4.4. Codeprcanue mexnunecrkozo 3a0anus.

4.4.1. Haumenosanue u ob6iacmo npumenenus. Y Ka3blBaeTcs HauMe-
Hosarne CTO u KpaTkas XapaKTeprCTHKa 00IaCcTH IPUMEHEHN, 0011ast
XapaKTePUCTUKA 0OBEKTa, B KOTOPOM OHO OYZET UCIIOIb30BATHCA.

4.4.2. Ocnosanue ons paspabomxu. YKasbIBaeTCs IIOJHOE HauMe-
HOBaHMe JIOKYMEHTa, Ha OCHOBAaHUU KOTOporo paspabarbsisaior CTO,
OpraHu3aIys, yTBePAUBINAS ATOT JOKYMEHT U JIaTa ero YTBEP:KAEHUs,
a Takke HauMEeHOBaHWe TeMBbI Pa3pabOTKH.

4.4.3. Ienv u nasnauenue paspabomxu:

* 1enpb paspaborkn — CTO paspabaTbiBaeTcs BIIEPBbIE, B3AMEH yCTa-
PEBIIIErO, B yUeOHBIX HEISIX U IP.;

* HasHauyeHue o6paboOTKM — cosgaHue 6a30BOTO ob6pasua, MoaAudu-
Kalst, MOJIEPHU3AIUS U T.IL.;

* 3ajauu, perraemsble pazpaborkoil CTO, — MexaHU3aIUs WK aBTO-
MaTusaIus mpoiecca 00paboTKH JeTalu, yCTpaHeHne PasMeTKH, Mo-
BbIIlIEHNE TTPOU3BOAUTENLHOCTU TPYAA U T.II.

4.4.4. Hemounuxu paspabomxu. Ilpusoaurcs nepedyerHb OCHOBHbBIX
JNOKYMEHTOB (MaTepHaoB) IO pe3yJbTaTaM paHee IMOBEIEHHBIX PadoT,
nepeyeHb 06pasIoB, IPOTOTUIIOB, KOTOPbIe HEOOXOAUMO HCIIOIb30BATh
npu pazpaborke CTO. DT TOKyMEHTH 0(OPMISIOTCS B BUIE TTPUIIO-
xenus k T3.

4.4.5. Texnuueckue mpebosanus. Paznen 10IKeH COCTOATh U3 Clie-
JYIOIINX OCHOBHBIX TIOZIPA3/IETIOB, OTPAYKAIOIINX COOTBETCTBYIOIINE TPe-
6osanus k CTO.

« CocraB CTO wu tpeboBaHHS K KOHCTPYKTHMBHOMY YCTPOICTBY.
B paszese ykaspiBaloT HAaMMeHOBaHWe, Ha3HAYEHUE U OCHOBHBIE CO-
crapystomue CTO; tpebosanusg k CTO u ero cocTaBHBIM Y4acCTsIM;
TpebOBaHMA K CpeJCTBAM 3amuThl (OT BJarW, BUOpanwuii, nyma,
BPEeAHBIX UCHAPEHUIl, KOPPO3UU U AP.); TpeOOBaHUI K B3aUMO3a-
mensiemoctu CTO u ux cocraBubix 4acteii; TpeboBanuss kK COTC,
Macjam 1 Jp.; TpeOOBaHUs K MOMEX03aIUIIEHHOCTH 1 UCKTIOUEHHIO
MOMeX, BIUSIOMNX Ha APYTYIO TPOAYKITHIO.

+ IlokasaTesm HazHadYeHUs. Y Ka3bIBAIOTCS OCHOBHBIE TEXHOJO-
TUYeCKHe TTapaMeTPhl, ONPeAesIoNue eJeBoe MCI0JIb30BaHue
u npumenenue CTO (mormHocTh, TpousBoauTebHOCTb, KII/I., Buj
UCTI0JIb3YEMOTO SHEPTOHOCUTEISI, MEXaHIUECKUE CBOICTBA, IOCTUTA-
eMast TOYHOCTD U JIp.).
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« Tpebosanms x HagexkHocTU. B 00memM cirydae ykaswiBaioT Tpeho-
BaHMS K JIOJITOBEYHOCTH, G€30TKA3HOCTH, PEMOHTOIIPUTOHOCTH.

« TpeboBanust K TEXHOJOTHYHOCTA ¥ METPOJOTHUECKOMY obecre-
yenuto CTO u skcrnyatanuu. [IpuBogsarcs TpeboBaHust IPOU3BOI-
CTBEHHOMN M aKcIIyaTaninoHHoi texuosoruynoct CTO (cormacHo
CTaHAApTaM eINHON CHCTEMBI TeXHOJOTUYECKON MOATOTOBKHU TIPO-
uszBozctBa (ECTIIII)), onpenensioinire BO3MOKHOCTD JOCTUKEHUS
3aMaHHBIX TOKasaTesiell KauyecTBa M3TOTABIAMBAEMBIX HM3IEIUI
B YCJIOBUSX peajnu3aliyl U3TOTOBJIEHUS, MOHTAKA, TEXHUIECKOTO
obcysxuBanust u pemorta CTO Tpu MUHMMATBHBIX 3aTpaTax (Bpe-
MEHM, CPEJICTB, MATEPUAJIOB U T.I1.) Ha BBITIOJIHEHUE PabOT U BHICOKOIA
MIPOU3BOUTETBHOCTH TPY/A. B 5TOM MyHKTEe yKas3bIBAIOT NP HEOH-
XOZIIMOCTH OCHOBHBIE KOHTPOJIMPYEMbIe TapaMeTpPhl, ICXOIHBIE TPe-
60oBaHUs K METOJAM U CPeACTBAM MX M3MEPEHUN, KBaTu(pUKAIIIO
mepcoHasia u ApyTue ycaoBus KoHTpod u ucbitanus CTO.

+ TpeboBaHus K ypOBHIO YHUDUKAIIMK U CTaHAapTU3anun. B pasmeie
IPUBOAAT TPeOOBAHUS K MCMOJb30BAHUIO CTAHIAPTHBIX W 3aUM-
CTBOBAaHHBIX COOPOYHBIX €IMHUII U AeTajiell mpu paspadotke CTO,
a Takke rokasarenu ypoBus yHudukaruu CTO.

+ TpeboBanusa Ge30macHOCTH. Y KasbiBatoTcs TpeboBaHMA K obecrie-
YyeHuto 6e30MacHOCTH TIPU MOHTAsKE, IKCILTyaTalnu, 00CTyKUBAHUN
U PEMOHTE, JIOTMYCTUMbIE YPOBHU BUOPAIMOHHBIX U TTYMOBBIX Ha-
IPY30K B COOTBETCTBUY C CHCTEMON CTaHAAPTOB MO GE30MaCHOCTH
TPyIa W IPYTUMHU JEHCTBYIOIUMU CTAHAAPTAMU U HOPMATHUBAMU.

*  ICTeTHYECKUe U IPTOHOMUYECKHE TPeOOBAHM. Y Ka3bIBAIOTCS Tpe-
6GOBaHMS TEXHUYECKOW ICTETUKH, a TaKsKe 9PrOHOMUYECKHe Tpebo-
Bauusa (yno6cTBO 0OCayKUBaHUSA, KOMPOPTAOETHHOCTD, YCUIHS,
Tpebyemble ISt YIIPABIEHUS U OOCTYKUBAHUS U T.JL.).

« TpeboBaHus K MAaTEHTHO} YMCTOTE. YKA3bIBAIOTCS CTPAHBI, B OT-
HOIIEHUU KOTOPBIX JI0JUKHA OBITh obecreyeHa MaTeHTHas YHCTOTa
CTO.

+ Tpebosanus k coctaBHBIM dacTssM CTO, cbIPbIo, MCXOAHBIM U K-
CITyaTallMOHHBIM MaTepuajiaM. YKasbIBaloTcs TpeboBaHUS K CO-
CTaBHBIM YaCTSM, CBIPBIO, JKUKOCTIM, CMa3KaM, KpackaMm U JAPYTUM
MaTeprajiaM, HaMedyaeMbIM /IS IPUMEHEHUS IPU M3TOTOBJIEHUHN
n skcrayatanuu CTO; ¢usnko-MmexaHnvdeckue, MexaHuueckue
U IpyTHe CBOWCTBA (ITPOYHOCTD, TBEPAOCTD, IIEPOXOBATOCTD TIOBEPX-
HOCTU "N [[p) HNCXOJIHBIX MaT€PpUaJioB; BO3SMOXHOCTb IIPpUMEHEHUA
u (MJa1) OTPAaHWYEHWS] B MPUMEHEHWU AeUITUTHBIX MaTepUaIoB
U TPOAYKIINHU, COMEPIKAIIEN 9TH MaTePUAJIbl; OTPAHUYEHUST B MIPU-
MEHEHUM COCTABHBIX YacTeil (BKJOYAS MOKYIIHBIE), CHIPbs, MaTe-
pHATOB; TepeYeHb MaTePHAIOB, IPUMeHEHTe KOTOPBIX He[OTTYCTHMO
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WU HEKeJIaTeJIbHO; TPeOOBAHMS K UCXOIHON MPOAYKIMN B YaCTH €e

COBEPIIIEHCTBOBAHMS NN MOJIEPHU3AIIH.

* YcioBus 9KCIUTyaTalini, TpeOOBaHUsI K TEXHUIECKOMY 0OCITYKHU-
BaHWIO U peMOHTY. B 3aBucumocTu ot Buja u nazuadenus CTO
YKa3bIBAIOTCS YCJIOBUS HKCILIYaTAIlNH, TPU KOTOPBIX JIOJLKHO 0bec-
meunBatbesd ucnoabzoBanue CTO ¢ 3a1aHHBIMI TEXHUYECKUMH TI0-
Ka3aTeJsIMU; AOMYCTUMOE BO3[EHCTBIE KINMATHIECKUX YCIOBUI
(TeMITepaTyphbl, BIAAKHOCTH, aTMOC(HEPHOTO JIaBJIEHUS], arPECCUBHBIX
cpell, IbLIK U JIP.); AOMYCTUMOE BO3/ENCTBUE MEXaHUYECKUX Ha-
rpy30K; Bpemst u criocob nmoarotoBku CTO K MCIOIB30BAHUIO TOCTIE
TPAHCIIOPTUPOBKU U XPaHEHUSI.

« JlomonuutenbHble TpeboBaHUA. B 06IeM ciydae B 9TOM pasjielie
MOTYT YKa3bIBAThCS AOTIOJHUTENbHBIE TPEOOBAHNS, HE BOIIEAIINE
B nipesbiayne. Hamprumep, TpeGoBatst, 06y CIOBIEHHbIE Y4eOHBIMI
neasmu uctonbzoBanuss CTO; TpeboBaHus 0co60ro 006CyKUBAHIS
CTO i ero cocTaBHBIX YacTeil; TpebOBaHUs K MAPKUPOBKe (MECTO
U CIocob HaHeCEeHMs], ColepsKaHue MapKUPOBKH, TpebOBaHUs K Ka-
YeCTBY MapKUPOBKH), YIAKOBKe (BO3MOKHbBIE BAPUAHTH U TPeHo-
BaHMs K KOHCEPBAIINHU 1 YIIAKOBKE, B TOM YKCJIe TPeOOBAHUS K Tape
U MaTepuajiaMm), TPAaHCHOPTUPOBKe (YCIOBUS TPAHCIOPTUPOBKHU
U BUIBI TPAHCIIOPTHBIX CPEACTB, HEOOXOAUMOCTD U CIIOCOOBI Kper-
JieHus 1pu tpancnoptupoBanun) u xpanenuto CTO (ycnoBus xpa-
HEHUS U CKJIATUPOBAHUS ).

« TpeboBanus K KaTerOpUM KauecTBa. Y Ka3bIBAIOT HAMEUaeMyTo Ka-
TEeropuio KadecTBa Ha MOMeHT octaHoBku CTO B mMponsBoACTBO,
YCTAHOBJIEHHYIO HAa OCHOBE KapThl TEXHUUECKOTO YPOBHS 1 KauecTBa
npoayknuu mo F'OCT 2.116-84.

» Ilpumevanus. [Ipu HaTMUYMKM CTAHAAPTOB, YCTAHABIUBAIONIUX TPE-
6oBanus x paspabarsiBaeMbiM CTO, B T3 mo yecMoTpeHHio pas-
paboTynKa MOTYT YKa3bIBaThCSI TOJIBKO Te TPeGOBAHUS, KOTOPbIE
MPEBBIAIOT COOTBETCTBYIOMKME TPEOOBAHUS ITUX CTAHIAPTOB
WM Tojiiekat KoHkpetusaiuu. [Ipu atom B T3 momkHO oroBapu-
BaTbhCS COOTBETCTBYE OCTAIbHBIX TpeboBanuii. [Ipn Hanmnyrm ana-
gorugroro CTO B T3 MOryT 6BITH YKa3aHbl TOJBKO Te MapaMeTphl,
3HAUEHUST KOTOPBIX OTJIUYAETCSI OT COOTBETCTBYIONIUX TTAPAMETPOB
atoro CTO.

4.4.6. Ixonomuueckue nokazameny. YKa3blBaioT OPUEHTHPOBOYHYTO
3(h(HEKTUBHOCTD M CPOK OKYITAEMOCTH 3aTPaT Ha Pa3pabOTKy U OCBOEHIE
CTO, nuMUTHYIO TeHY, TPeANoJaraeMyio rofoByI0 TOTPeOHOCTS,
a Takke HKOHOMHUYECKUe npenmyiecTBa paszpabarsiaemoro CTO
M0 CPABHEHWIO C aHAJIOTAMU.
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4.5. Cmaouu u smanvt paspaéomxu.

Heobxonumble ctagun paspaboTKu U aTambl paboT ycTaHABJIM-
Batotcst mo TOCT 2.103—-2013. [Tosramuable cpokH, yKazanubie B T3,
ABJIAIOTCA OPUEHTHUPOBOYHBIMMU. OCHOBHI)IMI/I CPOKaMH BbBITIOJTHEHUA
paboT CUNTAIOTCSA YCTAHOBJEHHBIE B IOTOBOPE Ha BBITTOJHEHUE OMbIT-
HO-KOHCTPYKTOPCKUX paboT. B aTOM paszenie yKa3niBalOT MPEATIPHU-
ATHe-U3roToBUTENb paspabarsiBaemoro CTO, a Takxke HEOOXOIUMBII
coctaB TexHndeckoll moxymentamuu Ha CTO, mepedeHb TOKYMEHTOB,
MOJIJTESKATIMI TTPEICTABIEHUIO HA IKCIIEPTUY, CTAIUHU, HA KOTOPHIX OHA
MIPOU3BOUTCSI, MECTO ee TIpoBeieHnst. Ecn fokyMeHTanus He Tpebyer
MPOBEIEHUs 9KCIEPTU3BI, TO TO YKA3bIBAOT B 1 3.

4.6. Ilopsadox xoumpons u npuemxu.

[IpuBoasT MepeueHb MOKYMEHTOB, MOMJIEKAIUX COTJIACOBAHUIO
U YTBEPKAEHUIO HAa OTAEIBHBIX CTAJAMAX pa3paboTKH, TepeyeHb opra-
HU3AIN, C KOTOPBIMU CJIEAYyeT COTIACOBBIBATH JOKYMEHTHI.

4.7. punosxcenus.

[Tpunaraiorcs Komus 3asIBKU 3aKa3uuKa, epeyeHb HAYIHO-UCCIe-
MOBATEJNbCKUX W IPYTUX paboT, 060CHOBBIBAIOIINX HEOOXOAMMOCTh
npoBeiernst pa6ot 1o pazpaborke CTO, yepTexu, CXeMbl OIKUCAHNUS,
060CHOBaHWS, M300PETEHS, PACUETHI U APYTHE TOKYMEHTHI, KOTOPBIE
JOJIKHBI OBITH MCHOJIb30BaHbl Ipu pazpabotke CTO, nepeyenn 3anHTe-
DPECOBAHHBIX OPTAaHU3AINH, C KOTOPBIMHU COTJIACOBBIBAIOT KOHKPETHBIE
TeXHUYECKUE PEIIeHNsT B TIpoliecce pa3paboTKH, CIIPABOYHbBIE U JPYTHE
MaTepUabl.

Texunueckoe 3aiaHrie 0HOPMIISIIOT B COOTBETCTBUHU € OBIIIUME Tpe-
GOBaHUAMHU K TEKCTOBBIM KOHCTPYKTOPCKUM AokyMeHTaM mo I'OCT
2.105-2019 na mucrax ¢popmara A4 o TOCT 9327-60 kak mpaBuIO
6e3 paMKu, OCHOBHOI HaJIUCK ¥ JONOJHUTENbHBIM rpad K Heil. Ho-
Mepa JIUCTOB (CTPaHUIl) TMPOCTABJSIOT B BEpXHEN yacTu jmcra (Hal
TEKCTOM).

5.2. MPUMEP NPOEKTUPOBAHUA NPUCNOCOBJIEHUA
ANnA MEXAHUYECKOW OBPABOTKU AETANN

Kaxk nmpaBuiio, o aucnuminne «TexHosornyeckas OCHacCTKa» BbI-
NOJTHAETCS KypcoBas pabora, KoTopas BKJIIOYaeT rpadudecKyio 4acTh
(ueprex obuIero Buaa IPUCIOCOOMEHNS) U IOSCHUTEIbHYIO 3aIUCKY
¢ npunoxenusMu. L[enpio mpakTnyeckoil paGoThl ABASETCS 3aKper-
JIeHUEe TeOPETUYECKUX 3HAHUI, TOJYYEeHHBIX B IIpollecce U3ydyeHus
JUCITATIJIVHBI, 8 TAaKKe MOTydeHne TPaKTHIECKUX HaBbIKOB MTPOEKTHUPO-
BaHUS HECJIOKHBIX CIIEIUAIbHBIX IIPUCIOCOOIEHMI /[T MEXaHUYEeCKOM
00paboTKH AeTaIell.
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CogepskaHue KypcoBoii paboThl, B 11€JIOM, COOTBETCTBYET TaliaM
MPOEKTUPOBAHUS CTIEIIUATBLHOTO TPUCTIOCOOTEHNSI 1 BKITIOYaeT B 001IEM
BUJIE CJIe/LyIOIIHe Pa3/eIbl.

1. Pa3paboTKa TEXHUIECKOTO 3aIaHMsT HA TPOEKTUPOBAHUE TTPUCTIO-
cobJIeHHs

2. TIpoexTupoBaHue MPUCTIOCOONEHUS

2.1. Boi6op cucTeMbl IPUCIIOCOOIEHNUSL.

2.2. PazpaboTka TEOPETHYECKON cXeMBbl 6Ha3UpOBaHUsI 3aTOTOBKU
B TIPUCTIOCOOJIEHN U,

2.3. BbI6Op KOHCTPYKIIMH, KOJUYECTBA U PACIIOJIOKEHUST YCTaHO-
BOYHBIX HJIEMEHTOB.

2.4. BoI60Op 571eMEHTOB 711 HAIIPABJIEHUs] UM ONIPEEeTeHUs 0JI0-
JKeHMsI MHCTpyMeHTa. Pacuer morpenrHoct 06paboTKHL.

2.5. PaszpaboTka cxeMbl AeHCTBHS CUJI U OIIpeeieHre HeoOX0MMMOii
BEJIMYUHBI CUJIbI 32KUMa 3arOTOBKH.

2.6. Boibop cuitoBoro mpuBoja. PacueT mapaMeTpoB IIPUBOJA.

3. PaspaboTtka ob6miero Buia mnpucrnocobienus. Omucanne paboThl
NPUCTIOCOOIEHNST.

Crmcok ncmosib30BaHHBIX NH(POPMAIIMOHHBIX NCTOUHUKOB.

VcxoHbie TaHHBIE JIJIS BHITIOJTHEHUS KYPCOBOH PaGOTHI.

1. YepTexu 3aTOTOBKU U FOTOBOM AETANN C TEXHUYECKUMU TPeHO-
BaHUSMIL.

2. OmnepaiuoHHble ICKU3bI HAa MPE/IIECTBYIONIYIO U BBITIOJHIEMYIO
ortepaiuio. KapTsl TeXHOJOTHYECKON oTiepaliny, Ha KOTOPYIO MTPOEKTH-
pyeTcst MpUCIocobIeHre, ¢ yKazaHueM THIA 000PYI0BAHS, PEKUMOB
pe3aHus, TPOEKTHON HOPMBI MTYYHOTO BPEMEHU C BBIIEJIEHUEM Bpe-
MEeHU Ha YCTaHOBKY, 3aKpeIlJieHre U CHATHE JIeTAJIN.

3. O6beM BBITIyCKA AeTaJIElH, TEPUOJT TPOU3BOICTBA IETATIEH.

PaccmoTpuM npuMep MpOeKTUPOBAHUS CIIENIUATBHOTO CTAHOYHOTO
npucrnocobIeHus I YyCTaHOBKKM Kopiryca nommunauka (puc. 5.11)
Ha BEPTUKAJbHO-CBEPAMILHOM CTaHKe TPU 06paboTKe OTBEpPCTHs
J16H9 KOMILIEKTOM UHCTPYMEHTOB.

1. Texuuyeckoe 3ajaHKe HA NPOEKTHPOBAHUE MPUCIOCOOIECHUS

1.1. Haumenosanue u oonacmo npumenenus.

ITpucriocobieHne TPUMEHSIETCSI B TEXHOJOTMYECKOM MPoIlecce Me-
XaHUUYecKoit 06paboTKy Kopilyca moammnarka (eM. puc. 5.11) Ha ore-
paiun o6pabotku orBepcTss P16H9 KOMILIEKTOM MHCTPYMEHTOB
Ha BEPTUKAIBHO-CBEPJUIbHOM cTaHke moxa. 2H125. Marepuan ne-
tayu — Cranp 45 TOCT 1050-2013.

Ha omeparuio getansb TOCTYIAeT TOCJAe TOKapHO# 1 (hpesepHOit 06-
paborku. TomoBoit 06bem Bhimycka 100 Toic. geraneit. [ITyaHO-KaTDb-
KyJISIIMOHHOE BpeMs — 2,4 MUH, BpeM$ Ha YCTAaHOBKY, 3aKpeIlJIeHue
u cusitue geraian — 0,4 mun. [lepuon Beimycka — 3,5 roza.
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1.2. Ocnosanue 01 npoexmuposanus.

3azanue Ha TPOEKTUPOBAHUE TPUCTIOCOOIEHNST, BBIJIAHHOE HA OCHO-
BaHWY TEXHOJIOTHMYECKOTO MPOIEcca MEXaHNIeCKOH 06paboTKI Kopiyca
IIOJIIUITHU KA.

1.3. Ilenv u naznavenue npucnocodienust.

ITpucnocobieHre MPOEKTUPYETCS € EIbI0 OCHAEHUST CBEPJINJIBHOM
Oleparuy HOBOTO TEXHOJIOTHYECKOTO MTPoIiecca U3TOTOBJIEHUS KOPITyca
MOIATTHYUKA W TIPeIHA3HAUEHO JIJIS:

+ obecrieyeHust TOYUHON OPUEHTAIMU KOPIyca MOIIUITHIKA OTHOCH-
TeJThHO UHCTPYMEHTa;

*  HAJIEKHOTO 3aKPEIUIEHUsT KOpITyca TOAIUITHUKA B mpoiecce o6pa-
00TKU;

*+ obecrieyeHre TOYHOCTU PACIIOJNOKEHUST OTBEPCTUH OTHOCUTENbHO
JPYTUX TIOBepXHOCTel Kopiyca noamuniuka (58, 2279%) u mex ity
co60ii (coocHocts 0£0,023);

*  MexaHHM3aluu IIpolecca 06paboTKY;

* TIOBBINIEHUE TTPOUSBOAUTENLHOCTH 0OPAGOTKY TIyTEM CHYIKEHUSI
BpeMeHU U (PU3UIECKUX 3aTPaT, CBSA3AHHBIX C YCTAaHOBKOMH, 3aKpe-
IJIEHVEeM U CHSITHEM 3arOTOBKH.

1.4. Hcmounuxu npoexmuposanus.

Y4e6HO-MeTONYECKAsT U CIIPABOYHAS TEXHUIECKAsT JIMTEPATYPA.

1.5. Texnuuecxue mpebosanusi.

1.5.1. Cocmas npucnocobrenus u mpebosanus Kk €20 KOHCMpPYKMue-
HOMY ycmpolcmey.

B KOHCTPYKIINU MPUCTOCOOTEHIS TOTKHBI OBITH TIPETYCMOTPEHBI:
YCTAaHOBOYHbIE DJIEMEHTBHI; 3AKUMHbBIE 3JIEMEHTHI; MEXaHU3UPOBAHHBIIT
CUJIOBOH TIPUBO/I; 3JIEMEHTHI, ONPeIeNIIIONIIe TOM0KeHe PEXKYIIero
UHCTPYMEHTA; KOPITYC.

ITpucnocobienre U €ro CUIOBBIE YACTU JIOJKHBI COOTBETCTBOBATH
tpeboBanusiMm TOCT, ykasaHHBIM B CIIPAaBOYHOM JIATEpPAType IO IPO-
eKTHPOBAHUIO Tipucocobiaenuii. Macca mpucocobieHus: He J10JKHA
npesbimath 10 kr. TabapuTHBIE pasMepsl JOMKHBI 00eCTednBaTh pas-
MellleHre TPUCIOCOOIEHMsT Ha CTOJIE BEPTUKAIBHO-CBEPJIUIBLHOTO
cranka 2H125 (pasmepsl paboueii mopepxHocTH cTojia — 400x700 Mm).
JJIst yCTaHOBKY MPUCTIOCOOIEHHST HA CTAHOK, Pa3MePbl U KOHCTPYKITHS
OCHOBHO# 6a3bl KOPIIyca JOJKHBI OBITH BBITIOJHEHBI B COOTBETCTBUM
C TIOCA/TOYHBIMU MeCTaM¥ Pabovero CTosia cTafka (MMUPUHA Ta3a CToJa
cranka 14H7). Koxerpykius GbICTPOM3HANTMBAEMBIX JIEMEHTOB MTPHU-
CTIOCO6IEHNST IOJKHA 06ECTIeYnBaTh UX OGBICTPYIO 3aMEHY.

1.5.2. lloxazamenu nasnauenus.

T'abapurubie pazmepsl 3aroToBkn — 113x84x33 mm. IIpucmoco-
6seHne J0/KHO 00ecIeunTh osTydenue AByx oreeperuit @16H9, pac-
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CTOSIHUE MEXK/Y OCSIMU OTBEPCTUSIME M OChIO [[EHTPAJIbHOIO OTBEPCTHS
peramm 58" paccTosHIE OT OCH OTBEPCTHIA 10 YyCTAaHOBOYHOI IIOBEPX-
HOCTH KOpITyCa IOAIMIHIKa 22707,

PesxxumBbl pesanust — corjiacHO omnepainonnoil kapre. O6paboTka
OTBEPCTUST TIPOUBBOUTCS C PEKUMAMU Pe3aHust, 06eceunBaloIUMK
M, =875 Hwm, P, =280,5 H. Koapduunenr sarpysku mnpucroco-
6aenust 0,88 (mpu aByxcmenHoi pabore). [IpoU3BOACTBO MacCOBOE.

1.5.3. Tpebosanus x nadexcrnocmu.

Cpok carysk6bl TpHUCTIOCOOIeHNsT — He MeHee IBYX JieT. KonndaecTBo
OTKa30B — He OoJiee 4eThipeX B To. IoHAST PEMOHTOMPUTOIHOCTb.

1.5.4. Tpebosanus x mexnHoI02UUHOCTIUL.

Koncrpykiuus mprucnocobaeHust JoKHA 00eCTiednBaTh: CBOOOHBIN
JOCTYI K MecTaM, TPeOYIOUM KOHTPOJIS; PETYJINPOBKU U TEXHUYECKOTO
o6CTyKUBaHMsT; YI0OCTBO YCTAHOBKY 3arOTOBKHU; TIPOCTOTY ¥ YI0OCTBO
HACTPOWKY; OBICTPYIO M JIETKYIO 3aMeHy M3HOUIeHHBIX geTaneil. Co-
CTaBHBIE YACTH TPUCTIOCOOTEHNUS TOKHBI UMETh MUHUMAJTbHBIE Pa3-
MepPhl U TPOCTYI0 GOPMY ¥ HU3TOTABIAUBATHCS HaWbOJEEe TPOCTHIMIU
U PaIlMOHAJBHBIMUI METOaMU 06PabOTKH.

1.5.5. Tpebosanus k yposuio cmandapmusayuiu.

B HpI/ICHOCO6JIeHI/II/I JTOJIZKHDBI 6bITb MaKCUMaJIbHO MCIIOJIb3OBAaHbI
CTaHIAPTHbIE U YHUDUIIMPOBAHHBIE Y3JIBI U JAETAJH.

1.5.6. Tpebosanus x 6esonacrnocmu.

[TpucmocobieHme TOMKHO COOTBETCTBOBATH OOTUM TPeOOBAHUSIM
6e30MMaCHOCTH, M3J0KEHHBIM B CMIPABOYHOW JUTEpaType MO MPOEK-
TUPOBAHMIO MprcTocobienuit. OpraHbl yrpaBiaeHusT — 06eCIeYnBaTh
YI0OCTBO TIOJIb30BAHUS 1 PabOTHI.

1.5.7. Tpebosanus Kk mamepuaiam.

ITpu BBIGOpE MATEPUATIOB JIJISI H3TOTOBJIEHUS 3JIEMEHTOB TIPUCIIOCO-
GJIeHMST PYKOBOJICTBOBATHCS PEKOMEH/IAIIMSIMY, TPUBEIECHHBIME B CIIPa-
BOYHOU JIUTEPATYPE U CTAHIAPTAX.

1.5.8. Ycnosus axcnayamauyuu.

ITpucnocobienue obCayKUBAETCS omepaTopoM 3-ro paspsaa. o-
IIyCKAETCsI UCIIOJIb30BATh MPUCIOCOOIEHIE CPasy TOCe TPAHCIIOPTH-
POBKU MJIN XPAaHEHWs, YAAJIUB CMA3KYy.

2. IIpoeKkTUpOBaHHE MPUCIIOCOOIEHHU.

2.1. Bvibop cucmemot npucnocobnenus.

BB160p crcTEMBI OCYIIECTBISIETCST Ha OCHOBe TpaduKa 30H peHTa-
6epHOCTY crcteM Tipuctocobenns (puc. 1.1). TTo opauHaTe OTKIABI-
Baetcst koaddurment 3arpysku mnpuctnocobienus K,. TTo ocu abeimee
OTKJIAQJIBIBAETCSI BPEMSI B MECSIAX IKCIIYaTAIlMK TIPUCTIOCOOIEHIST
(42 mec.).
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Koabdunument sarpysku npucnocobienuss (K,) Boraucasiercs
o hopmyJie
I<3 — TLHTJ( ) Non , (52)
: 60 F,

rae T, .— WITYYHO-KaJIbKY/IALMOHHOE BPeMs BbIIIOJHEHUs TeXHOJIOIU-
YyecKoil onepanuy, B MAH; N, — 4YUCJIO MOBTOPEHUI ollepaluii, CooT-
BETCTBYIOIIEe YncIy 00pabaThiBaeMBbIX JleTasIeil OJIHOTO HaMEHOBAHMUS
B TedeHMe KaJleHAapHoro 1eproaa BpeMenn (roga); F, — rogosoii ¢hony
BpeMeHH paboThI IIpUCIIocobieHus (CTaHKa), B 4ac.

~1,9-100 000 _

, = 0,88
60 - 3600

Takum 06pa3oM BEIOMpPaEM CUCTEMY MTPUCIIOCOOIEHN- CTIENUATbHOE
HepasbopHoe.

Puc. 5.12. TeopeTnyeckaa cxema 6asnpoBaHuns

2.2. Paspabomxa meopemuueckou cxemvl 6a3upoeanus 3azo-
Mo6KU 8 NPUCNOCOONEHUU.

[TpoananmanpoBaB depTek AeTalu U ee pa3MepHOe ONCcaHwe, TpH-
XO/IUM K BBIBOJLY, UTO B Ka4€CTBe TEXHOJOTUYECKUX 0a3 1es1eco06pasHo
HCIIOTB30BaTh MJIOCKOCTh OCHOBAHUS KOPIyca — TOPEIl IeTajlu, TakK
Kak oHa MMeeT HauboJbIIne rabapuTHbIE pa3Mepbl, BHYTPEHHIOW II1-
JIUHIPUYECKYTO TOBepXHOCTh P62H7 MM, Tak Kak pacrososenue o6-
pabaTbIBaEMOro OTBEPCTHUS 3a4aHO OT Ocu oTBepcTHs P62H7 MM Takum
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00paszoM OyeT BBIITOJHEH IIPUHIIUI COBMeEIEeHs 0a3, T.e. TEXHOJIOTHU-
yeckas 6aza Oy/eT COBMeIAThCs ¢ pasMepHoit 6aszoil. [11ockocTh ocHo-
BaHUS KOpIyca OyAeT JUIIATh AeTalb TPeX cTereHell cBoOOAb 1 Ha-
3bIBAETCH YCTaHOBOYHOM Oazoil. Obpasyomas UINHAPHIECKOH BHYT-
peHHell moBepxHocTH 0TBepcTUst Y62H7 nuiaet netanb ABYX cTereHei
cBOOOIDBI, ¥ OYAET ABIATHCA ABOMHON onopHoii 6asoit. Toper ymika je-
TaJIn JIMIIAeT OJHOM cTereHu cBOOO/bI U HAa3hIBAETCS OMOPHON 6a3oii.
Ha puc. 5.12 mpuBeieHa TeopeTndeckas cxema 6a3upoBaHust KOPITyca
MOAIINITHUKA.

[Tepemetnenust Bmosip ocu X AUIIaeT ToYka 1, MpUHAJIEKAIIAS
IIJIOCKOCTH OCHOBAHUSI JI€TAJIH.

Bpaienus Bokpyr ocu Z JuniaeT TOUKa 2, MpuHajieaias mioc-
KOCTH OCHOBAHUS JI€TAJI.

Bpamenus Bokpyr ocu Y iuinaeTr Touka 3, MPUHAJIEKANIAS TLI0OC-
KOCTH OCHOBAHWS JI€TATTH

ITepemenienus BAOJb OCH Z JIUIIAET TOYKA 4, IPUHAAJIEKaIas odpa-
3yloniel MUInHAPUYecKon moBepxuoctu J62H7mm.

IepemerieHust BA0JIb OcH Y JIMIIAECT TOUKA 5, MPUHAIEKAIIast o0pa-
3ytolel MUINHAPUYEcKol noBepxHoctu J62H7mm

Bpamenus Bokpyr ocu X JumiaeT Touka 6, IPpUHAIEKAIIAs TLI0C-
KOCTH YIIIeK JI€TaJIH.

TakuMm o6pa3oM, JeTajb JUIIEeHa BCEX IMECTH CTeneHel cBOOOIb,
U Takast cxeMa 0asMpOBaHUsI SIBJSIETCST MOJMHO. Bee 6asbl siBHBIE, Tak
KaK TIPEJICTABJIEHBI PEATbHBIMY TTOBEPXHOCTSIMHL.

2.3. Boloop xoncmpyxuuu, Koiuecmea u pacnoaolceHus ycma-
HOBOUHBLX ITIEMEHMOE.

BBI60p yCTAaHOBOYHBIX 2JIEMEHTOB JIIsT pa3paboTaHHON cxeMbl Ga-
3UPOBAHUS 3aTOTOBKU MPOBOAUTCS 10 MeToauKe «Peanusaius teo-
peTuYecKoil cxeMbl 6a3UPOBAHUSI 3aTOTOBOK B MPUCITOCOOTIEHUI>.
Tak Kax BbIOpaHHBIA KOMILIEKT 6a3 COCTOUT M3 IUINHAPUYECKON O~
BEPXHOCTH, TIEPIIEHINKYISPHON K ee 0CH TJIOCKOCTH, TO M0 001IeMy
AJITOPUTMY HAXO/UM, YTO JJIS TAKOTO KOMILJIeKTa 6a3 pazpaboTtaH ai-
roput™ «b». TTo aToMy aaroputmy BhIGHpaeM BETBb, B KOTOPOH pac-
CMaTPUBAETCS KOMILJIEKT 6a3, ¢ BHYTPEHHEH IMIHHAPUYECKON TTOBep-
XHOCTBI0. Tak Kak MUJINHAPUYECKAS TTIOBEPXHOCTD SBJISIETCSI [BOMHON
omopHON 6a30#l M TopIeBas MOBEPXHOCTh 06paboTaHa, TO, MPO/Is
1o 6JI0KaM alTOPUTMA, HAXOAWM, UTO JIJIsT JAHHOTO CIy4as PEKOMEHIY -
eTCs IPUMEHSATh YCTaHOBOYHBIE 9JIeMEeHTHI B Buze: 1) maserr ¢ 6ypTom
uian 2) majen ¥ TPU OMOPHI € IUIOCKOM TOJI0BKOI. Beibupaem maser]
¢ 6ypToM, Tak Kak Macca u rabapuTHbIe pasMepPbl 3aTOTOBKU HEBEJIHK.
Ha puc. 5.13 mokaszana ycTaHOBKa 3aTOTOBKU Ha BbIOpaHHBIE YCTaHO-
BOUHBIE 3JIEMEHTHI.
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Puc. 5.13. Bbi60p yCTaHOBOUHbIX 31EMEHTOB

Koncrpyknus nanpua ¢ 6yprom HecrangaprHas. [lamen umeer 6a-
3UPYIONINI 2JIeMEHT, KOTOPBI BXOJIUT B OoTBepcTue kopiyca. [laerr
¢ 6ypTOM OpPHUEHTHPYETCS B KOPIIyCE C MOMOIIHI0O XBOCTOBWKA W 3a-
KPEILISIETCST BUHTAMM, Yepe3 OTBEPCTHUST, KOTOPBIE C/IEIaHbl B OYPTHUKE.
Juamerp manbiia — P62f7. JIas peaqusanuu omopHOi 6as3bl 6 MCTIONb-
3yem ymop (Omopa 7034—-0321 TOCT 13441-68).

2.4. Boloop 31emennmos 018 HAnpasieHus uiu onpeoeieHus no-
a0xcenus uncmpymenma. Pacuwem nozpewnocmu oopadomxu.

ITpu MPOEKTUPOBAHUU CBEPJIUIBHBIX TPUCIIOCOONEHUN CleayeT
YVUUTHIBATH YTO TIOTPENTHOCTH, BO3HUKAIOIIHE TP 00paboTKe, CBSI3aHBI
He TOJIBKO C MOTPEINTHOCTAMU GA3UPOBAHUST 3aTOTOBKHU, HO ¥ C TIOTPEIII-
HOCTSIMHU TIOJIOKEHUS MHCTPYMEHTA OTHOCHUTENBHO YCTAHOBOUYHBIX
9J1eMeHTOB. [109TOMY B KOHCTPYKIIUIO IPUCIOCOOJIEHUST BBOASATCS KOH-
NYKTOPHbIE BTYJIKW, HA3HAYEHNEM KOTOPBIX SIBJISIETCA OIpe/iesieHue T0-
JIO’KEHUS W HATIpaBJIeHNE CBEpPJIA.

[TorpenHocTh 06PabOTKU OMPEAETSETC METOAOM PENIeHUsT TeXHO-
JIOTHYECKUX pa3MepHBbIX 1eneit. Ha puc. 5.14 mokasana pasmMepHast 1elb.

WcxonHbIM 3BEHOM TEXHOJIOTHYECKOI pasMepHOil 1enu A, Bceraa
SIBJISTIOTCS PasMep WJIM B3aMMHBIN OBOPOT, KOTOPBIN HEOOXOAUMO TT0-
JIy4uTh 1IpU 06paboTKe metain (KOHCTPYKTOPCKUN pasmep). Tak Kak
IIPU CBEPJIEHUH OTBEPCTUsI HEOOXOAUMO BBIJIEPKATH pa3Mep /10 OCH
orBepctrst P62H7, KoTopas sIBJsIETCS TEXHOJIOTUUECKON W Pa3MepHOI
6a30ii, B pa3MepHYIO 1eTlb BOIAYT JIUIIb 3BEHbsI, OTPEIESIONIIE M0-
JIOKeHNEe WHCTPYMEHTA, OTHOCUTEIBHOTO YCTAHOBOYHOTO 3JIEMEHTA.
Ha puc. 5.14 nokasana pazmepHasi 1elib, JIsI PEIIEeH s KOTOPOi COCTaB-
seHa Tabr. 5.2.
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Puc. 5.14. PaamepHas Lenb

Tak Kak Ha TOYHOCTb 0OPAGOTKHU JeTaau B IIPUCIOCOOIEHUH OKa-
3BIBAET BJIUSHUE, KPOME TIPUCTIOCOOIEHNS, €IIE U IPYTHEe TIOTPEITHOCTH
(IMHAMWYECKON W CTAaTUIECKON HACTPOUKU ), TO JIJIsT TOYHOCTH UCXO]I-
Horo 3BeHa npucrocobuenus 6epem 0,5 - TA . Tounocts pasmepa 58 MM
3anana goryckom 0,5 mm, Torna TA, = 0,5 - 0,5 = 0,25 mm.

253



Tabnuya 1
OnuncaHue 3BeHbeB Pa3MepHoOI Lenun

IIepena-
Ne Dusndeckast CynHOCTD pezt Pazmep | [domyck .
TOYHOE OT- . EcTAi
3BEHa 3BEHa A, MM TAi
HOIIIEHNE g,
A, |Paccrosmme ot ocu — 58702 0,25 | +0,125

00pabaTbIBa€MOTO OT-
BepcTud (CBEpIA) 0 OCU
otBepctust P62H7 mm.

A, | MakcumasibHO J01Ty- +1 0+0,0225| 0,045 0
CTUMast HECOOCHOCTh
CBEpJIa U OTBEPCTHUS
B KOH/IyKTOPHO# BTYJIKE

A, |Paccrosnue Mexzmy +1 58*0115 | 0115 | +0,125
OCSIMU OTBEPCTHS B KOH-
IYKTOPHOM BTYJIKe

U OChIO YCTAHOBOYHOTO
nasblia

A, | MakcumanabHO JOTY- +1 0+0,045 0,09 0
CTHMasi HECOOCHOCTD
TajbIla ¥ OTBEPCTHS
B netann J62H7 mm
(TeXHOIOTMYECKOH
6asbl)

OHpe,Z[EJIHGM HOMMHAaAJI 3B€Ha A2 13 YpaBHEHUA HOMHHAJIOB

Ay = EiA; (53)

58 =0+ A,+ 0, A, = 58 My,

Honyck na TA, onpesnenseM Kak MaKCUMaJbHBIH 330D MEXIY
CBEPJIOM U OTBEPCTHEM B KOHAYKTOPHON BTYJIKe TI0 Tiocaake &16F7 /h6:

TA, = 0,011 + 0,034 = 0,045 mm.
Homyck ma TA, ompeznenseM Kak MaKCHUMAJbHBIN 3a30D MEXAY

MaJIbIEM U OTBepPCTHEM 62 ﬂ:

J7
TA, =0,030 + 0,060 = 0,090 mm
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[omyck Ha A, onpesiesnisieM 3 ypaBHEHU: AOMYCKOB:

m—1
TA, = Y [Ei[TA; (5.4)

0,25 = 0,045 + TA, + 0,09;

TA, = 0,25-0,135 = 0,115 Mm.

N3 ypaBHeHUS HAaXOJUM, YTO TOYHOCTb U3TOTOBJIEHUS IPUCIIO-
cOoOJIEHUST — PACCTOSIHIME OT OCH OTBEPCTUsSI B KOHAYKTOPHON BTYJIKE
1o ocu nasbia pasaa 0,0115 mm. Takoit gomyck Ha pasmep 58 MM COOT-
BercTByeT 9—10-My KBAJIMTETY TOYHOCTH, KOTOPBIA MOKET OBITh JIETKO
obecrieveH B yCJIOBHUSIX HHCTPYMEHTATBHOTO 1exa. Takim 06pa3om, mpo-
eKTHPYyeMOe TIPUCTIOCOOIEHNE MOKET 00eCIeunTh 3alaHHyI0 TOYHOCTD.

OrnpesennM KOOPJAMHATY CEPENUHBI 110J JOMYCKOB 3BeHa A,
u3 ypaBueHus (5.5).

m—1
ETA, =Y EiETA; (5.5)
+0,125 = 0 + EcTA, + 0;

E.TA, = +0,125 mw.

2.5. Onpedenenue gerunutbvl CUNbL 3ANCUMA 3A20M06KU. Boibop
KOHCMPYKMUBHO-PA3MEPHBIX NAPAMEMPOE 3ANHCUMHO20 MEXAHUIMA.

Pacuer cuit 3akuMa MOKeT ObITh CBEJIEH K PENIEHUIO 33/1a4U CTATUKU
Ha PaBHOBECHE TBEPAOTO Tejia (3aTOTOBKH) MO AEHCTBUEM CHUCTEMBI
BHEIIHUX U BHYTPeHHUX cuj. K 3aroToBKe ¢ 0/IHOW CTOPOHBI MPUJIO-
JKEHBI Macca 3aTOTOBKY ¥ CHUJIBI, BOSHUKAIOIINE B TIpoIiecce 06paboTKH,
C IPYyroil — 3a)kKMMHBbIe cUJbl U peakiuu omnop. [log nelictBuem aTux
CHJT 3aTOTOBKA JIOJIKHA COXPAHUTh paBHOBecue. IIpu pacyerax opuen-
THUPOBATHCS HA TOJOKEHNE CIBUTABIINUX CUJI U MOMEHTOB, TTPH KOTOPOM
CHJIBI 3KMMA TIOJTYYAI0TCST HAUOOIBITIMU.

ITpu pacyeTtax cIeAyeT OMPEAETUTH TPEOYEMYIO CUJIY 3aKMMa
¢ yuetoM Koaddumnuenta sanaca K, mpeaiycMaTpruBaBIIero BO3MOXK-
HOCTh YBeJMYEHUS CUJBI U MOMEHTE Pe3aHus U3-3a psana (PaKkToOpoB.
WNcexogabiMu TaHHBIMU 711 ONIPEAEeTIeHNs] CUJIBI 3aKUMa SBJSIOTCS
cXeMa yCTaHOBKU 3arOTOBKH, pa3paboTaHa paHee U IpeNCTaBIeHHAs
Ha puc. 5.13, u pesknmbl u cunbt pesanust: M, = 8,75 Hw, P, =607,5 H.
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Puc. 5.15. Cxema genctaus cvun npu o6paboTke oTBEpCTUA B Kopnyce
noALWMWNHUKa

Tak kak dbopMmyJia JJist pacueta PeKUMOB PE3aHUs HE YYUTHIBAET
caMbIX HeOJIArOMPUSATHBIX MOMEHTOB, BJIUSIONIUX HA BEJUYNHBI CHJI
1 MOMEHTOB pe3aHus, To st obecriedenus: 6e30MacHOCTH paboThl Mpu-
crocobJIeHNsT PaCCUNThIBAEM BeJUUNHY KoahduilmeHTa 3amaca mpod-
HocTH 3aknMa K o popmyie (5.6)

K=K, K, K, K, K, K, - K, (5.6)

VuuThiBast KOHKPETHbIE YCIOBHS 06paOOTKH, TPUHUMAEM:

K, = 1,5 — rapanTtupoBanublii kKoadduiment 3anaca;

K, — xoacddutirenT, yIUTHIBAOMNIT yBeTUUCHIIE CUT Pe3aHMs U3-3a
cilydaliHBIX HEpOBHOCTEH Ha 06pabaTbiBaeMBIX IOBEPXHOCTAX 3aro-
TOBOK (TIpH 4epHOBOH 06paboTke K, = 1,2);

K, — xoadduinuenT, yIuTsBalOMUN 3aTyIJIeHIe HHCTPYMEHTA
(K, = 1,15;

K; — xoaddumnuent, yanTsBaonnil yAapHyO HATpy3Ky Ha WH-
cTpyMeHT (11pu cBepienun K, = 1,0);
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K, — KoadurmenT, yIuTHBAOMNN CTAOMIFHOCTD CUIOBOTO TIPHU-
BoJla (1Ipu MexaHu3upoBaHHOM npusose — K, = 1,0);
K, — xoaddunment, XxapakTepusyoIuii 3a)KUMHble MEXaHU3MBI
¢ py4HbIM T1prBOJIOM (TipH yro6HOM 3askume Ks = 1,0);

Ky — xoaddummenT, yunTeBaOMMi ONpeeeHHOCTh PacIiioio-
JKEHUSI OTIOPHBIX TOYEK P CMEIIEHUH 3arOTOBKM MOMEHTOM CHJI (He-
orpaHMYeHHas 30Ha KOHTaKTa B npesesax 6assl — Ky = 1,3).

CienoBaTesbHo,
K=15-12-115-10-1,0-1,0-1,3 = 2,69.

CornacHo TipaBUIaM BBIGOpA HATIPABJIEHUS CUJIBI () CUITY 3a’KuMa
HANpaBJisieM TEPNEHINKYISIPHO YCTAaHOBOUHON Oase, Kak MMEIYI0
HanOOJIBINYIO TUIOMAAL KOHTAKTA C YCTAHOBOUHBIMU DJIEMEHTAMYL.

3aroToBKa TIPEICTABISIET COOOH TTOJI0E TUTMHIPUIECKOE KOIBIIO
B MeCTe 3aKpeIIeHus], TO CUJIA 32KMMa PACIIPeIeisieTCs] PABHOMEPHO
o aToMy KoJbily. Ha puc. 5.15 mpuBemeHa cxema IefCTBUST CHJI Ha 3a-
rotoBKy. V3 cxeMbl BHIHO, UTO OceBast cuiia P, eficTByeT Ha 3aTOTOBKY
CBEpPXY BHU3 W CTPEMUTCST MPOBEPHYTH 3aTOTOBKY BOKPYT OCH YCTAHO-
BOYHOT'O 3JIeMEHTa — TaJblla U CABUHYTH 110 OTIOpaM. JTOMY TPOTUBO-
NEHCTBYET CUIa TPEHUS MEKIY 3arOTOBKON ¥ YCTAHOBOYHBIMHU 3JIEMEH-
TaMU.

CocraBuM ypaBHEHUE CUJI, IEUCTBYIONIUX HA 3aTOTOBKY.

Mpea < MTp’ (57)

K- M}es = MT]’)’ (58)
MTp = FTp ' ‘R1 + 'F11p 1 (59)
FszQ-f;E.L:Q'jm, (510)

rzie f u 1 — k03 HULMEHTD! TPEHUA MEKILY YCTAHOBOYHBIM 3JIEMEHTOM
1 3aTOTOBKON 3a5KMMHBIM 2JIEMEHTOM U 3aroToBKoi (oHu paBHbI 0,19).

K-M(P) = Qf.R,+ Qf'r (5.11)
M (P))=P,- R=280,5-0,058 = 16,269 H-m;

_K-M(B) _ 2,69-16,269

_ - = 3543 H.
R+ fir ~ 0,19-0,04+0,19-0,025

Q
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Ecan cunma Py cTpeMUTCS TIOBEPHYTH 3aTOTOBKY OTHOCHTEILHO OCH
najbla, T0 KpyTanuii moment M = 8,75 H-Mm crpemurcst nosep-
HYTb 3aTOTOBKY OTHOCUTEJIBHO TOYKHU KAacaHUs TLJIOCKOCTU 3aTOTOBKH
¢ 6yproMm ycraHoBo4HOro ajemenTa (touka O) (cm. puc. 5.15).

CocTaBUM ypaBHeHHE PAaBHOBECHUSI MOMEHTOB, IEHCTBYIONINX Ha Jie-
TaJlb.

KM)CS = MTP.
KM, = Q'a + Q'f H. (5.12)
Ortcrona naxoaum Q'
KM . .
Q pes 2,69-8,75 _ 487511,

T4+ fH 0,042+0,19-0,033

Takum ob6paszom, yeusne Q', IpensaTcTByIomee IOBOPOTY 3arOTOBKU
oy aeiictueM M ., sHauuTenbHo Menbiie Q (Q > Q"), moatomy
JUISl TaNbHEUNTNX PacyeToB MapaMeTPOB IMPUBOJIA UCIIOTb3yeM CUTY
Q=3543 H.

Tak Kak ycuiye oT mToKa OyAeT HellOCPeACTBEHHO IIepeiaBaThCs
Ha JIeTaJb, IepeJaTOYHOe OTHOIIEHNE Mexanu3Ma Oyaer pasHo 1. Takum
obpasom, ycuiue, pazsusaemoe nipusogoM W= Q = 3543 H = 334,3 kTc.

2.6. Buibop cunosozo npueoda. Pacuem napamempoe npusooa.

Jlnst BBIGOpA KOHCTPYKIMK 3aKUMHOTO MEXaHM3Ma, YIUThIBast, 4TO
3aKMMHOM MeXaHU3M JIOJIKEH BBIBOJIUTHCS M3 30HBI YCTAHOBKH 3aro-
TOBKH 34 KaKJIOW AeTasblo, BBIOMpPAeM B KaueCTBE MPUBOA ITHEBMa-
TUYECKUU ITUIUHIP ABYyXCTOpoHHero AeiicTBusA. [lpu cepuitnom mpo-
U3BOICTBE, MAJIBIX TaOAPUTHBIX pasMepax, HeGOMbIINX CHIAX PEe3aHMs
3TO CaMbIil MOAXOAAIINN TPUBOA. KpoMe TOTO, KOHCTPYKITUS 3aKUM-
HOrO MexXaHu3Ma He TpebyeT OGOJIBIIOro Xo/a IMOPLIHS, YTOObI BHIBECTH
OpicTpocMeHHY0 maiiby u3 paboueil 30HbI. Cie0BaTENbHO, MOKHO
MCII0JIb30BaTh CTAHAAPTHBIN MpuBOJA. OCHOBHBIM ITapaMeTPOM IIPH-
BO/Ia SABJISIETCS AvaMeTp uauHapa D. OnpeneanM quaMeTp THJIWH/PA
u3 popmyst (5.13).

n(DQ—dZ)
W:an; (5.13)
D= ﬂer? = ﬂ+2,22=11CM=110MM.
PXTXM 4-3,14-0,97

Boi6upaem auamerp nopursst, pasabri 110 mm.
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3. Paspab6orka o061u1ero Buzaa npucnocotaenusa. Onucanue padoTp
NPUCTIOCOOIEHHU.

ITocse pacyera 1 BEIOOPa BCEX HIEMEHTOB TIPUCTTOCOOIEHUST TPUCTY-
maeM K pa3zpaboTke o0I1ero Buga IpUCIIOCOOIEHNS.

BHauase BbIuepuMBaeTcss B TOHKUX JUHUAX oOpabaTeiBaemast je-
TaJlb, 3aT€EM — YCTAaHOBOYHbIE 9JieMeHTBI (maserr ¢ GypToM U omopa),
AJIEMEHT JIJIsl HATIPABJIEHUST MHCTPyMeHTa (KOHIYKTOPHAs BTYJIKA),
3aKUMHON MexanusM (ObICTPOCMEHHAs Imaiiba, raiika u 1p.), U HOCIe
3TOT0 O(hOPMJISIETCST KOPITYC TIPUCTIOCOOIeHNUs, OOBeIUHSIONIIT BCe
CTIPOEKTHPOBAHHBIE SJIEMEHTHI B €IMHOE TIJI0€ TTPUCTIOCOOTEHIE.

EcJin B paccMaTpuBaeMOM MPUMEPE KOPITYC MOKET OBITh M3TOTOBJIEH
JIUTBEM WJIU CBAPKOW, TO TIPU MPOEKTUPOBAHUN PA3JUUYHBIX CUCTEM
MPUCHIOCOOIEHIH KOPITYC 1 OCTATbHBIE 3JIEMEHTBI MOTYT OBITH COOPaHbBI
U3 CTaHAaPTU3UPOBAHHDIX 3apaHee U3TOTOBJIEHHDBIX 3JIEMEHTOB WU Me-
XaHUYeCKOil 06pabOTKOIA.

Ha o6uiem Bume mnpucnocobiaeHus MpocTaBasioTes Bce HeoOXo-
JVMBIE Pa3Mephl, O(OPMIISIOTCS TEXHUYECKIE TPeOOBAHUS U COCTABIIS-
ercs cemuduranus (Ilpunoxenne. Yeprex npucrnocobienus).

Onucanue padomoi npucnocodenus.

[TpucnocobiieHne MPUMEHSIETCS [IJIst YCTAHOBKU KOPITyCa MO/IIUII-
HUKAa Ha BEPTUKAJBHO-CBEPIMIBHOM CTaHKe IIpu 00paboTKe OTBep-
ctuit J16H9. B xauecTBe yCTaHOBOUHBIX 2JIEMEHTOB MPUMEHSIOTCS:
KOPOTKUH Trajiel] ¢ OypTOM U OIopa ¢ IJIOCKOH roioBkoi. C majbieM
compuKacaeTcs JBOIHast onmopHas 6asa JeTaju W JUIIAeT 3aTOTOBKY
JBYX cTereHell cBoGOIbl, a ¢ OYPTOM — yCTaHOBOYHAs Gasa W JIMIIAeT
3aroTOBKY Tpex crerneneii cBoOobl. C yIIOpoM COMPUKACAETCS OMOPHAsT
6asza (TopIieBasi IIOBEPXHOCTH) M JIMIIAET 3aTOTOBKY OJHOU CcTereHeil
cBobozpl. Takum 06pa3oM, 3aroToBKa JIMIIEHa BCEX MIECTH CTeleHeit
CBOOOIBI.

YcTaHoBKa NPUCTIOCOOIEHNUST HAa CTAHOK TIPOM3BOAUTCS CIIELYIOTIM
o6pazoM. CBepJIo W KOHTPOJIbHBIN BaJIUK yCTAHABJIMBAETCS 1 3aKpe-
TUISIETCS B TITIH/IENE CBEPANIBHOTO cTanka. [Ipucmnocobienne ycra-
HABJIMBAETCSI HA CTOJI CTAHKA TaK, YTOOBI MIPOYIIUHBI JIJIS KPEILJIEHUsI
pUCTIOCcOOIeHNsT coBMaM ¢ T-00pa3HBIMK MMa3aMU CTOJIa CTaHKa, TIPO-
XOZSIIUME depe3 HEeHTP CToJa. 3aTeM MPHUCIIOCOOIeHNEe TPOABUTAETCST
BIOJIb TTa3a CTOJIA IO/ IIIMTUH/IEb TaK, YTOOBI CBEPJIO OMYCTUIOCH B KOH-
AYKTOPHYIO BTYJIKY. DTO OIPEIEsieT MOJOKeHNe TPUCIOCOONEHUST OT-
HOCUTEJIBHO Ocu HimuHess. [locie aToro mpucrocobjienne KpemmuTest
6onramu. Takum 06pa3oM, B yCTAaHOBKE TMPUCTOCOOJIEHUS HA CTOJ
CTaHKa y4yacTBYIOT TPU 6a30Bble MOBEPXHOCTH: HUMKHSS MJIOCKOCTh
TOPU30HTATBLHON TITUTHI — YCTaHOBOUHAsS 6Gasa, TPOYITMHBL JIJIsT KPer-
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JIEHUSI IPUCTIOCOOJIEHsST — OMOpHas 6a3a U OTBEPCTHE KOHIYKTOPHOM
BTYJIKU — J[BOITHAs OTMOpHast Gasa.

Jl7ist yCTaHOBKM 3aTOTOBKHU B MPUCTIOCOOIEHUN HEOOXOIMMO, YTOOBI
HOPIIEeHb THEBMATUYECKOTO IIUJANHAPA OBLI B MPAaBOM KpaliHeM I10J10-
sxenunu. [Ipu atom 3askumuol mexanuam 25 (cm. Ilpusnoxenue) c mo-
MOIIBIO ITOKA GY/IeT BbIBEIeH U3 paboueil 30HbI IPUCTIOCOOIEHMUST. DTO
MIO3BOJIUT 3arOTOBKY CBOOOJIHO MOCTaBUTh HA YCTAHOBOYHBII MAJIEll.
ITocsre 9TOTO BKITIOYAETCST TTHEBMOTIMIMHP Ha pabounii X0/ BIEBO, 3a-
JKUMHOM MeXaHu3M — ObICTPOCMEHHas Imaiiba — MepeMecTUTcs B pa-
6ouyTt0 30HY ¥ 3aKPENUT 3arOTOBKY. [l CheMa 3aTOTOBKU CKAThIit
BO3/[yX TIOCTYTIaeT B JIeBYIO MOJOCTh MUJIMH/APA, MITOK ITepeMeniaeTcst
BIIPaBO U BBIBOJAUT 3aKMMHON MeXaHU3M U3 paboueil 30HbI, TPOTIECC
MTOBTOPSIETCSI.
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3aKkno4yeHuve

TexXHOIOTMYECKas. OCHACTKA MAIIMHOCTPOUTENLHOTO IPOM3BOACTBA
SIBJISIETCS BasKHEMIIEH 4acTbhlo MPOU3BOACTBEHHOTO mpoiuecca. Oxn-
HAKO OT/E/IbHO CIELUAIUCTOB 110 IPOEKTUPOBAHMIO TEXHOJIOIMYECKOI
OCHACTKU He TOTOBAT. [IpOEKTHPOBAHNEM TEXHOJIOTUYECKON OCHACTKH,
KaK [PaBUJIO, 3aHUMAIOTCS CIEIHAINCTDI, XOPOIIO 3HAKOMBIE C TEXHOJIO-
rueil U opraHusaleil IPOU3BOACTBA, T.e. UMEIOIINEe TeXHOJOTHYECKY IO
MOATOTOBKY. B ¢BSA3M ¢ 9TMM IIOATOTOBKA CIIEUAIUCTOB 110 TEXHOJIOTUH
MAaIlMHOCTPOEHUS HENPEJOKHO JOJKHA BKJIIOUATh U DJEMEHTBI KOH-
CTPYKTOPCKOM MOATOTOBKY B OOJACTH NPOEKTUPOBAHUS TEXHOJIOTHU-
YyeCKON OCHACTKH.

B gannoM yue6HOM 1I0COOMU B JIOTMYECKON IOCIEA0BATEIbHOCTH
W3JI0KEHBI CBeIeHNs, HeOOXOAUMBIE I TAaKOW IIOATOTOBKU: HauMHas
oT BbI6Opa cxeM 6a3MpOBaHKA 3arOTOBOK B IIPUCIOCOOIEHUSX, YTO, KaK
IPABUIIO, BBIIOJIHSAET TEXHOJOT IIPU Pa3paboTKe TEXHUYECKOTO 3aJaHM1sT
Ha IIPOEKTUPOBaHKE IIPUCIIOCOONEHUS, 3aKaHYMBasl METOMKOMN IIPOEK-
TUPOBAHMSI IIPUCIIOCOOIEHUS B TOM YHCJIE C MCIOJIb30BAHUEM CUCTEM
MeXaHU3aluu U aBToMaTusanun. Takke B y4eOHOM MOCOOUY U3JI0/KEHDI
0COOGEHHOCTY IPOEKTUPOBAHUS CIIEHUANbHBIX CPEACTB KOHTPOJIA.
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