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1.leab padoThI

Beimonaenue KypcoBoit (pacdeTHo-Tpaduueckoit) paboThl— 3aKIFOYUTEIHHBIN
dTal  U3y4YEHMs] CTyACHTAMH JHUCLMIUIMHBI ClIENUAIBbHOCTH  «J/IHHOBanmoHHbIE
MIPOMBIIUICHHBIE TEXHOJOTUU ITPOU3BOACTBA r'UiponHEBMOCcUCTEM U [ TIA».

[enbro paboOThl  SBISETCA  3AKPEIUICHHE  IOJIYYEHHBIX  CTYJEHTAMH
TEOPETUYECKHUX 3HAHUM, a TAKKE€ OCBOCHHE UMHU METOJUKH pacdeTa U IMPOEKTUPOBAHUSA
TEXHOJIOTHYECKUX MPOUECCOB cOOpkH ruapomMamind u cpeAactB ['TIA u u3roroBneHus
UX JeTaliei.

JJis yCTIeIHOTO BBIMIOJIHEHUSI PA0OTHI CTYACHT JOJIKEH:
¢ 00J1aaTh HEOOXOIUMBIM O0BEMOM TEOPETUUECKUX 3HAHUN;
® YMETh AHANM3UPOBATh pPACUeThl C LEIbI0 OOOCHOBaHUS IMPUHUMAEMbIX
IIPOCKTHBIX PELLICHU;
® BHINIOJIHATh TPEOOBAHMS, TMpEAbSIBISEMble K OQOPMIICHUIO TEXHUYECKON
JOKYMEHTALIWH;
® YMETh II0JIb30BAThCA TEXHUUYECKOW JIMTepaTypou, cnpaBouHukamu, ' OCTamu u

JPYTMMUA HOPMATUBHBIMU MAaTEPUAJIAMU.

I1.CocTaB M cojep:xkaHue 3aaHNsI HA BBINOJIHEHHE PadOThI

3agaHue COJIEPKUT TeMy paboThl, UCXOIHbIC JAHHBIC, BKITIOYAIOIIIHE:
® TUIl THUJPOMAIIMHBI WJIM THApOANnapara ¢ yKa3aHUEM MOJETH M OCHOBHBIX
XapaKTEPUCTHK (JIaBJICHUE, PACXOJ, MaCCO-Ta0APUTHBIE XapaKTEPUCTHKH)

® HCKHU3 COOPOYHOMN €TUHUIIBI.

I11.9Tanbl BbINOJIHEHUS PA0OTHI

® N3YUYCHUC N adHAJIM3 MCXOJHBIX JAaHHBIX, IPCACTABJICHHLIX B 3aJdHHWH. HO]_I60p

JTUTEPATYphl, HEOOXOMWMON  JIJIi  BBIMOJIHEHWS  pabOThl, CM. CIIMCOK

PEKOMEHI0BAaHHOU JINTEPATYPBI;



® BLITIOJIHEHHE COOPOYHOIr0 YepTexa co crenudukanmen, mocTpoeHne pa3MepHoi
e W BBIOOP METOAA JOCTHXKEHHUS TOYHOCTH 3aMBIKAOIIETO 3BEHA, CM.
[Tpunoxenue A;

® COCTABJICHHE CTPYKTYPHOM CXEMbl COOPKH TMAPOMAIIMHBI UM THAPOANapaTa;

¢ BEIOOD BUA COOPKH U 000PYIOBaHUS;

® pa3paboTKa TEXHOJOTUYECKOTO OMEPAIMOHHOTO Ipolecca COOPKH, 3CKHU30B
cOOpOYHBIX OIepaluii;

® BLITIOJIHEHUE YEPTEkKa JETAIN C aHAJTM30M COOTBETCTBUS TPEOOBAaHU K TOUHOCTH
€€ U3rOTOBJICHUS;

® QaHAIM3 TEXHOJOTUYHOCTH KOHCTPYKIIMHM JIeTald U OMNpEeIeiICHUEe THIa ¢
IPOU3BOJICTBA;

¢ 000CHOBaHUE METO/a MOJIYICHHS 3ar0TOBOK U BHIOOp MaTepuaa,

® TEXHUKO-3KOHOMHUYECKOE 000CHOBAHNE BEIOOPA 3arOTOBKH;

® pa3pabOTKa MapUIPyTHOTO TEXHOJOTMYECKOT0 Mpoliecca 00paboTKu AeTalu;

® pa3pabOTKa TEXHOJIOTUUECKUX ONEpaIIHii;

® BEIOOP 000OPYAOBaHUS U PEKYIIETO U U3MEPUTEIIBHOTO HHCTPYMEHTA,

® pacueT PSKUMOB PE3aHMS;

® BEIOOP MOKPBITUS U METO/1a KOHCEPBAIIUH JCTAIIH,

¢ MCTOJAMWKA UCIIbITAHWA TUAPOMAIIMHBI NI TUapoaliapara.

IV.CtpykTypa, NOpsaoK U3N0KEeHUs U 0(hOpMIIEeHHS pabOThI
® TUTYJIbHBIN JIUCT;

® 3a1aHHUC Ha BBLIIIOJIHCHHC pa6OTLI, MMOAIMHUCAHHOC PYKOBOIUTCIICM U CTYACHTOM;

BBEJICHHUC;

® OCKH3 C60p0‘lHOfI CAUHUIBI C OCHOBHBIMH NCXOAHBIMU JaHHBIMU,

® paCucTHad 4YaCTb B COOTBCTCTBHU C HpI/IBe,Z[éHHBIMI/I HMXKXE MCTOAUYCCKUMU

yka3zanusamu, cM. [Ipunoxenue b;

e cCOOPOYHBIN YepTEXkK CO crienupuKalreH;
® 3CKU3bI COOPOUHBIX ONEpalnii;

® JCPTCIK ACTAJIN,



Pabora odopmisiercs Ha nuctax dopmata A4 u OpolIropyercs B 0OJIOKKY M3
wioTHOM Oymaru. Ha nuieBoii ctopoHe 00JI0KKH O(QOpPMIISIETCS THTYJIbHBIN JIHUCT B

cootrBercTBUU ¢ CTII1-2001.
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[Tpunoxxkenue A. PazpadboTka TeXHOJI0rMYECKOro nmpouecca coOopku

1 CayxkeOHOe HA3HAYEHNE U ONTMCAHHE PA0OTHI COOPOYHON eTMHUIIBI

Hacocel macTMHYaThle € ABTOMATUYECKM HM3MEHAIONIMMCS O0BEMOM U
MOCTOSIHHBIM HAIPaBJICHUEM TMOTOKAa paboveil ®UAKOCTH MpeaHAa3HAYESHBI IJIs MOJauu
paboyeil KUIAKOCTH B THUIAPOCHUCTEMBI CTAHKOB ABTOMATHYECKUX JIMHUW W APYTUX
CTaIMOHAPHBIX MAIIMH, Pa0OTAIOIUX B 3aKPHITHIX TOMEIICHUSIX.

[TpumeHstOTCST B THApPOCHCTEMAX, Ile TpeOyeTcsl MOIJEpKaHUE MOCTOSHHOIO
naBieHus: 0e3 ApoccenrpoBaHus padodel >KUIKOCTH. Vcmosp30BaHHE HACOCOB THNA
['12-5 nosbimaer 3pPeKTUBHOCTh PaOOTHl TUIPABIMYECKOTO MPUBOJA W YMEHBIIAET

HarpeB JXKUJIKOCTH B CUCTCME.
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Pucynok 1 - Hacoc mnactuHuateiii peryaupyemsiii tuna ['12-53AM

Hacocet tuma I'12-5M no TVY2-053-1765-85 wumeroT paboumii KOMILUIEKT,
cocTosimui u3 poropa 1 ¢ muactuHamu 3, craropa 4, HAPYKHOTO KOJbLA S, IEPEAHETO
18 u 3agHero 15 pacnpeaenuTenbHbIX JUCKOB. KOMIUIEKT yCTAaHOBJIEH B COCMHEHHBIX
MeXIy coOoil BuHTamu kopryce 14 u kpeimke 19 u ckperuien Buntamu 7. Illeiiku
poTopa  ONUpaAlOTCSs  HA  MOAIIMIHUKU  CKOJBXEHHUS,  BBINOJHEHHBIE B
pacrpenenuTebHbIX AUCKax. POTop NUIMIIaMu CBsSI3aH € TMPUBOJHBIM BajioM 22,

OTNMPAIOIIMMCS Ha mapukonoamunHuku 20 u 29. B nepeaHeM IUCKE BBITTOIHEHBI IMa3bl



24 n 17 nns BcachkIBaHMSA M HarHETaHUS Maciia, a Takke mas3bl 16 1 25 1 coeimHeHus
OOpallleHHbIX K IEHTPY POTOpa TOPLIOBBIX MOBEPXHOCTEH MIIACTUH C HAMOPHOU (Ha
y4acTKe HarHeTaHWs) UM BCachIBalolel (Ha y4yacTKe BCAcChIBaHUS) JIMHUSIMH. 3aHUN
JMCK MMEET CBSI3aHHYIO C HAMOPHOW JMHUEWU KOJIBLIEBYIO Kamepy 26, OrpaHUYEHHYIO
maitoon 28 u kombiamu 27.

[Ipu BpamieHuu potopa pabOyUil KOMIUIEKT CXXUMAETCS NaBJIICHHEM Macjia B
Kamepe 26, a IIACTUHBI MO ICUCTBHEM IIEHTPOOSKHOW CHIIBI U JaBJICHHUS Macia (Ha
y4acTKe HArHeTaHWs) MPUKUMAIOTCS K PACIOJOKEHHOW HAKCIEHTPUYHO BHYTpPEHHEH
MOBEPXHOCTU CTaTopa, NpUYeM OO0BEMbI paboUYMX Kamep, OTrPAaHUYCHHBIX JABYMS
COCEIHUMHU IUTACTHHAMH, POTOPOM, CTATOPOM U PACHPEACIUTEIbHBIMU JIUCKAMU,
U3MEHSIOTCS: YBEINYUBAIOTCA IPU JIBHXKEHUU KaMepbl HIKE ocu | — [ 1 yMeHbIatoTces
B MpoIlecce €€ BUKEHUA Bbilie 3TOM ocu [1a3el 24 u 17 BBINOIHEHBI TaKUM 00pa3oM,
YTO TpU YBEJIMYEHUH OOBEMOB KaMmMep TOCIEIHUE TOCTOSHHO CBSI3aHBI CO
BCACBIBAIOILIEH JIMHUEH, a MPU YMEHBIICHUU — C HAamOpHOW. JlaBiieHHe macia B 30HE
HarHeTaHWs CO3/aeT yCWIHE, JEUCTBYIOIIEEe Ha POTOP CBEPXY BHU3 (BOCIIPUHUMAETCS
omnopoi 6).

biaronaps tomy, uyto nassl 24 u 17 BBINIOJHEHBI HECUMMETPUYHO OTHOCUTEIIBHO
ocu I — I (moBepHYThl Ha HEKOTOPBIA YIroJl O B HallpaBJIE€HUU BpAILEHUS), YCUIIUE,
JNEUCTBYIOIIEE HA CTaTOp, OTKJIOHSAETCA OT BEPTUKAJIW, T.€. MOSBISIETCA HEKOTOpas
cocrapisitoniass F aToro ycuius, CTpeMAIIascs CIBUHYTh CTATOp, ONMUPAIOUIMKCS Ha
HenoABWKHYI0 30 1 NOABMXKHYIO 6 OMOpHI, BIPAaBO, MIPEOA0JIEBAs yCUinue NpyKuHbl 10
perymaropa naasieHus. llocnenHuil comepKUT Takxke Kopmyc &, Tonkarenb 9,
noansaTHUK 11, perynupoBouHblil BUHT 12 u raiiky 13. Haubonbmmii 3KCUEHTPUCUTET
orpaHuuuBaeTcs ynopom 2. HapyHble yT€UKH UCKITIOUAIOTCA MaHX eTou 21, yTeuku u3

KOpITyCca OTBOJASTCS YEPE3 APEHAKHOE OTBEPCTHUE 23.



2 OnpenesieHne TUNA MPOU3BOACTBA IVIACTHHYATOI0 HACOCA

TaxT BeIITyCKa paccuuThIBaeTCA 1O (hopmyie:
,_60-F,-m
ST €
rae M= 1— KoJIU4YecTBO CMEH;
N — rogoBast mporpamMma BBIITyCKa JI€Tajei;
F, — IeHCTBUTENbHBIN ro10BOM (POHA BpeMeHHU paboThl 000PYI0BaHMUS B
gacax (F,=1840-+1930 gac/ron).

[Tpunss F,=1840 yac/rogq u N=10000 1mT., paccuutraeMm TakT BBIITYCKa:

. _60-F,-m_60-1840-1

=11,04 ymw/mr

’ N 10000
Paccuuraem FOHOBOﬁ 00BeEM BBIITYCKaA I10 q)OpMy.TIGI
a
W, =W . |1+—L
CE napm  CE [ 100) , (2)

rIe W,.pr=N — romoBas nmporpaMma BBIIIyCKa J€TAICH;
Ncg=49 — KoIM4YecTBO JieTalieli B COOPOYHON SIUHHMIIC;

o1 = 10 % - mporieHT neranei, BRITyCKaeMbIX Ha 3aIlacHbIC YaCTH.

W, =10000-49- (1+ %) = 539000wum

Paccuurtaem koaddummenT cepuitnocT no popmyre:

K, = , (3)

TI€E Tp - CPENHEE BPEMS BBIIIOJIHEHUS ONEPAIMK Ha JETAIAX Pa3HbIX HAMMEHOBAHUM
(tep=15+17 mun/onepanus)
IIpuHrMaeM B pacueTax: T,,=15 Mun/onepauus

_10a_ 0,736
15

cep

YCIOBHO M OYECHbB HpI/I6HI/I3I/ITCHBHO IMPUHATBI CICAYIOMIUE paCHpCACIICHUSA THUIIOB

IMPpOU3BOACTBA B 3aBUCUMOCTHU OT Kcep:



K., <1,25 - TIOTOYHO-MACCOBOE;

1,25<x,, <10 - KDYITHOCCPHIUHOE;

€

10< k. <20 - CPEIHECEPUNHOE;

cep
K., >20 - MEIIKOCEPUIHOE,;

CiietoBaTenbHO, IPOU3BOJICTBO IPUHUMAEM IIOTOYHO-MACCOBBIM, T.K. Keep=0,736.

3 Oco0eHHOCTH TeXHOJIOTHH COOPKH

CoenuHeHne M OTHOCHUTEIBHOE PACIIOJIOKEHHUE BCEX JETajeil, COCTaBIIAIOLIMX
MalluHy, ¢ TPeOyeMON TOYHOCTBIO OCYIIECTBIISIOTCS NMPH MOMOIIM TEXHOJIOTMYECKOTO
npouecca cOOpKHM M peryiupoBku. B mporecce cOOpku ycTaHaBIMBAaeTCs JBa BHUAA
CBA3A MEXAY WCIOJHUTEIBHBIMU ITOBEPXHOCTAMHM MAlIUMHBI U €€ MEXaHU3MaMHu.
[lepBbrii  BHA  CBsI3W, oOOpasylolmuii TpedyemMoe OTHOCUTEIbHOE  JABUKEHUE
VCIIOJTHUTEIBHBIX TIOBEPXHOCTEM MAIMHBI M €€ MEXAaHU3MOB, HOCHUT Ha3BaHUE,
KMHEMAaTUYECKOTO BHUA CBS3U. DTOT BUJ CBA3M NPHUHITO U300pakaTh C MOMOIIBIO
KMHEMAaTHYEeCKUX CXEM MAIllMHbI M UX MEXaHW3MOB. BTopoi BuI cBsi3u, 0Opasyromun
TpeOyeMoe MOJIO0KEHHE HCIIOJHUTENbHBIX MOBEPXHOCTEH MAIIMHBI U €€ MEXaHHU3MOB,
MOJY4YMJI HAa3BAHUE DPa3MEpPHOro. Pa3smepHBI BHI CBSI3U ONPENEISET PACCTOSIHUE U
HOBOPOTHI MOBEpXHOCTEH. B o0meM ciydyae Bce HE3aBUCHUMBIE PACIIONIOKEHHbBIE I10
3aMKHYTOMY KOHTYpPY OJIMH 3a APYTUM pa3MepPbI IPUHATO HA3BIBATh PA3MEPHOM LEMBIO.

Mexny pa3mepaMu  3aroTOBKM W TOTOBOM  Je€TaJM B IpoOLEcce
IIOCJIEIOBATEIBHOTO  BBINOJHEHUSA  TEXHOJOTMYECKOIO  IIpolecca  CYLIECTBYIOT
pa3MEepHbI BUJ CBS3M M BUJ CBSI3H, OOYCIABIMBAIOIIEH OTHOCUTENbHBIA MOBOPOT
IIOBEPXHOCTEN AeTanu. PasmepHble Lenu, CBA3BIBAIOIIME MEKIIEPEXOAHBIE pasMeEPhl U
OTHOCHUTEJIbHBIE MTOBOPOTHI MOBEPXHOCTEH 0OpabaThiBaeMbIX AeTalieil, Tak ke Kak U
pa3MepHbIE LIENU CTAHKOB M IPYTUX BUJIOB 00OPYI0BAaHUS, PU MOMOIIM KOTOPBIX OHU
00pa3yroTcsl, Ha3bIBAIOT TEXHOJOTUYECKUMH pa3MEepHbIMH LieTsiMU. Pa3mepHble 1enu,
OpU TOMOIIM KOTOPBIX HM3MEPSIOT T€ WM HHBIE BEJIWYHHBI, XapaKTEPU3YIOLIUE
TOYHOCTb  B3aMMHOI'O  DPACIIOJIOKEHMsS  JeTajed, Has3blBAlOT HW3MEPUTEIbHBIMU

pPa3sMEpPHBIMU LETISIMH.



3BEHO pa3sMEPHOM LENU — pa3zMep, ONPEACIISIIOINNA OTHOCUTEIIBHOE PACCTOSIHUE
(puc. 1, a) i noBopoT (puc. 1, 6) NOBEPXHOCTEN JIeTaei WK OCEi.

HNcxogHoe, WM  3aMbIKalollee, 3BEHO MCXOJHOW IWEMu —  3BEHO,
HEIOCPEJICTBEHHO CBSI3bIBAIOIIEE IMOBEPXHOCTU WM OCH JETalei, OTHOCHTEIIbHOE
paccTosiHue WM TOBOPOT KOTOPBIX HEOOXOJUMO OOECHEUUTh WU U3MEPUTh.
[IpumMepoM MOXKET CIIYX HUTh 3a30p MEXKIY pabouMMH KOJecaMu B Kpyre LUPKYJISIUN
rupotpancopmaTopa. cXoqHpIM Ha3bIBAIOT 3B€HO, KOTJA C 3TOTO 3B€HA HAYMHAIOT
CTPOHUTH PAa3MEPHYIO IL€Ib, a 3aMBIKAIOIIUM — 3BEHO, KOrJa OHO, BKIIIOYAsiCh
MOCJIETHUM TPU IMOCTPOEHUU PA3MEPHOM UENHU, COEIUHSET MOBEPXHOCTH WIIA OCH
JIeTaNel, MOJIOKEHUE KOTOPIX TpeOyeTcss 00€CIIeUnTh NI U3MEPUTD.

CocraBnsmomiee 3BE€HO pPa3MEPHOM LENM — 3BEHO, W3MEHEHHUE BEJIMYMHBI
KOTOPOT'O BJIMAET HAa BEJIMYMHY UCXOAHOTO WJIM 3aMbIKaroero 38eHa. CoCcTaBisoUMU
ABJISIFOTCSL BCE 3BEHBS, UCKIIIOYAsl UCXOJHOE WM 3aMbIKaroUee. Y BEIUYHBAIOLIEE 3BEHO
— TakKo€ 3BEHO, C YBEJIMYEHUEM KOTOPOrO0 BO3pPACTAET MCXOJHOE WIM 3aMBIKAIOIIEE
3BE€HO, YMEHBIIAIOIIEE — 3BE€HO C YBEJIIMYEHUEM KOTOPOIO YMEHBIIAETCS UCXOIHOE WU
3aMBIKAIOIIEE 3BEHO.

KoMneHcupytoniee 3B€HO — TakO€ 3BE€HO, B Pe3ybTaTe WU3MEHEHUs BEITUYUHBI
KOTOPOTO TMOTIJIOMIAeTcsl (TacuTCs) M3JIUIIHEE OTKJIOHEHHWE 3aMBIKAIOLIEro 3BEHa:
[IpuMepoM KOMIEHCUPYIOILIETO 3BEHA SBISAETCS pasMep TOJIIIMHBI POKIAJIKH,
M3MEHEHUEM KOTOpOro obecneuynBaeTcss TpeOyemblid JUisi TMpaBUIBHOM  padOThI
COEIMHEHHS 3a30P MEX]1y TOPLOM KPBIIIKHA U MOAMNUITHUKOM.

OOmiee 3BEHO — 3BEHO, OJIHOBPEMEHHO MpPHUHAJIEKALIEE HECKOIbKUM
Pa3MEpPHBIM LIEMSIM.

[Lnockast pazmepHas 1enb — IEMb, BCE 3B€HbSI KOTOPOW HAXOAATCS B OQHOW WJIA
HECKOJIbKHUX MapaJlJIebHBIX TNIOCKOCTSX.

[IpocTtpancTBEeHHAs pa3MepHasi Lenb — IeMb, CoAepXkKaIias XoTs Obl OJHO 3BEHO,
HE YJIOBJIETBOPAIOILIEE YCIOBUSIM IUIOCKOM pazMmepHoM uenu. [IpoctpaHcTBeHHas Lenb
MOXXET OBbITh NMPHUBEJIEHA K TPEM IIJIOCKUM LIEMsIM MPOCKTUPOBAHUEM €€ Ha TPU OCHU
KOOpPJIMHAT.

Kparuaiimas (ocHOBHasI) pa3MepHas 1elb — I€Jb, BCE 3BEHbs KOTOPOH (4g—Ag)
Yy4YacTBYIOT B pEILLIEHUH 3a/1auu (puc. 2).
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Puc. 1 IIpumMepsb! 3B€HBEB pa3sMEpHBIX LETEN IS

a— paCCTOHHHﬁ; 0 — OTHOCHUTEJIbHBIX ITIOBOPOTOB;, A, b - ITOBCPXHOCTHU
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Puc. 2 Kparuaiimas pasmepHas Lenb

[IponsBoaHas pa3MepHasi UENb - 1EMb, UCXOJHBIM WA 3aMBIKAIOIIMM 3BEHOM
KOTOPOM SABJIAETCS OJHO M3 COCTABJSAIOIIMX 3BEHBEB KpaTdyaulliew pa3MepHOW ILENU
(puc. 3). Paamepnas uens B — 11eMb, Mpyu TOMOIIM KOTOPOM B pe3yibTare 00paboTKU 1
U3MEpeHus mojydaercs pasmep A, = B, (3aMbikaroiee 3B€HO) KopItyca, BXOJSIIUN B
KaueCTBE COCTABIISIIOLIETO 3B€HA B KpAaTUaMIIIyI0 pa3MEpPHYIO LIETb, MOKA3aHHYIO Ha PUC.
2.

[lapannensHO CBSI3aHHBIE pa3MEpHBIC 1€MW TPEICTABISAIOT COOOM HECKOJIBKO

pa3MEpHBIX LIETIeH, UMEIOIMNX OJHO WJIM HECKOJIBKO OOIIMX 3BeHbEB (puC. 4, a).
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Puc. 4 PazmepHble nienu, CBsI3aHHbIE:

a — IapaJuICiIbHO, 0— II0CICAOBATCIIbHO, B — KOM6I/IHI/IpOBaHHO

[locnenoBaTtenbHO CBSI3aHHBIE Pa3MEpPHBIE LENU — HECKOJbKO pa3MEPHBIX LENel, U3
KOTOPBIX KaXKIasl TIOCIIeIYIONIasi IMeeT OAHY OOIIyro 0a3y ¢ mpeasiayiiei (puc. 4, 6).

KoMOMHUPOBaHHO CBSI3aHHBIE Pa3MEpPHBIE LENHU — HECKOJIbKO Pa3MEpHBIX LIETEH,
MMEIOIIHNX OJHOBPEMEHHO MapajuIeNbHbIN U MOCIEA0BATENbHbIN BUIbI CBA3U (puc.4, B).
Pazmepubie e A u b Ha puc 4, B UMEIOT mapajuielbHbld, a Henu A u B —
MOCJIEI0BATEIbHBIN BUIbI CBA3U.

ToyHOCTH 3aMBbIKAIOIIEro0 3BE€HA MPH M3rOTOBICHUM U COOpPKE THUIPONPHUBOOB
MO>KHO 00€CTIeUnTh PA3IMNYHBIMUA METOIaMH.

TexHonornyeckuidi  mporecc  cOOpKH  pa3padaThiBaeTCsl  paHbIle,  YEM
TEXHOJIOTUYECKHE TPOIECChl HM3TOTOBJICHUSI OOJBIIMHCTBA JETajel, BXOASIMINX B
cOOpOUHYyIO eIMHMILY. Takasi MociaeI0BaTEIbHOCTh MO3BOJISET CBOEBPEMEHHO BHOCHUTH
U3MEHEHHS] B KOHCTPYKIUIO U3/EIIHS, €CITU BBISIBJIEHO, YTO HEBO3MOXXHO OCYIIIECTBUThH
MPOLIECCHI COOPKHU MM 00ECTIEUUTh UX TPEOYEMYIO TOUHOCTb.

TexHosoruto cOOpKHU pa3padaThIBAIOT B CAEAYIONIEH MOCIEI0BATEILHOCTH:

- W3Yy4YeHHUE YepTexedl COOPOUYHBIX EAWHHI] U YEePTEeKEH BXONAIIMX B HHUX

bi (54 ¥ ) (31
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- IPOBEJICHUE PA3MEPHO-TOYHOCTHOTO aHAIN3a;

- YCTaHOBJICHHE TOpS/KAa KOMIUICKTOBAHUS Y3JIOB W HW3JCIUS B TIpOIecce
cOOpKH;

- COCTaBJIEHUE CXeM COOPKHU COOPOYHBIX €IMHHII U U3JEIHS B LIETOM;

- pa3paboTKa TEXHOJIOTMYECKOTO IpoLecca COOPKH.

3.1Pa3MepHO-TOYHOCTHOI aHAIU3 COOPOUYHOI eTMHUIIBI

OcHOBHBIE 337]a41 Pa3MEPHO-TOYHOCTHOI'O aHAJIN3A:

1)  u3yueHHWe B3aWMOCBSI3U CTPYKTYPHBIX DIIEMEHTOB (AeTaneid u cOOpOYHBIX

€IMHUII);

2)  COCTaBJICHHE CXEM Pa3MEPHBIX CBS3€H COOPOYHBIX CIAWHHUIl U W3ACIHS B

LEJIOM;
3)  BbIABICHUE COOPOYHBIX Pa3MEpHBIX IEMel U BHIOOP MeTo/a 0OeCIeUeHUs
TOYHOCTHU 3aMbIKAIOUINX 3BEHBEB;

4)  mpoBepKa IOCTHKEHHsS TPeOyeMOi TOUHOCTH COOPKH.

CxeMy pa3MEpHBIX CBSI3€i COCTaBJSIET COBOKYIMHOCTb Pa3MEPOB BXOJIAIIUX B
COOpPOUYHYIO €IMHHUILY JeTanei, TOYHOCTb BBINOJHEHHUS KOTOPBIX BIIMAET HA TOYHOCTb
3aMBIKAIOIIET0 3BEHA. BBIABIEHHME TakuMX pa3MepoB JETAIEU SBISIETCS OJHOW W3
OCHOBHBIX 33]1a4 pa3MEPHO-TOYHOCTHOTO aHanu3a. O4eBUHO, YTO U3 BOZMOXHBIX CXEM
pPa3MEpHBIX CBA3€H CleQyeT NPUHUMATh Ty, KOTOpass BKJIIOYAET HAWMEHBIIEE YHUCIIO

pa3MepoB.

3.2Bb100p MeTo1a 00ecniedeHHs] TOYHOCTH 3aMbIKAIOLIETr0 3BeHAa

Ha npaktuke s obecriedeHuss TpeOyeMoOil TOYHOCTH 3aMbBIKAIOIIUX 3BEHBHEB
COOPOYHBIX PA3MEPHBIX LETIEH UCTIONB3YIOT CISAYIONINE METObIL:

- TIOJTHOM B3aMMO3aMEHSEMOCTH;

- HETIOJIHOM B3aMMO3aMEHSIEMOCTH;

- TPYIIIIOBOM B3aMMO3aMEHSIEMOCTH (METO/] CEJICKTUBHON COOPKH);

- IPUTOHKW;

- peryJIMpOBKH.

13



IIpuMep nocTpoeHus: pa3MepPHON LENu:

HeoOxoaumo oOecneunTh 3a30p € MEXAy TOPIOM 3y0uaToro Kojeca u
MIPOCTAaHOBOYHBIM KOJBIIOM MexaHu3ma (puc.S5). 3aMbIKalOlUM 3BEHOM B 3TOM IeNu
ABJISIETCSL 3a30p €, BEJIMYHMHA KOTOPOro OOYCIOBIIMBAETCS TOYHOCTHIO BBINOJHEHUS

pazmepoB 3yodaToro kojeca A;=80Mm, kopiryca A,;=90MM u Koibiia Az=10MM.

— <\_
% - A RPLA. I
# =
- A >
U
N\ 0
7.
N\
B ¥4
. W LA .. 1
- Az >
a 6

Pucynok 5 Ocku3 cOOpOUHON €AHMHUIIBI
a — pa3MepHas cxema mnpouecca cOOpKH 1o 00ecreyeHuto 3a30pa €;
0 — pa3MepHas 1elb.
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W3 ciy»xe0HOro Ha3HAYEHKsT PacCMaTpHBAeMOl COOPOYHOM ETUHHIIBI CIIETYET, 4TO

HaUMEHBIINI 3a30p &4, = 0 (EI, = 0), a HanbonbIIHi g = 0,2
(ES, = 0,2). CnenoBaTtenbHo, 1oJie AOMYCKa Ha 3a30p

T.=ES,— EI,=02—0=0,2,
a KOOpAHHaTa CEpPEANHBI TTOJIA HOITyCKa
Ec, = 0,5(EL + ES)=0,5(0 + 0,2) = +0,1 mm.

CxeMa pa3MepHOii LieTTd, 3aMBIKAIOIIMM 3BEHOM KOTOPOM SBNAETCA
3a30p, rnpeacrapiicHa Ha puc. 1.3, 6. Paamepsr A u A; — yMeHbllIa-
I0111E, a pasMep A, — YBeTMYUBAIOWIMHA. OcHoeHoe ypagHeHie paamep-
Holi Yenu B 3TOM CJydae:

m '.
g:ZéAiA,‘ =—A] +A2 _A39 (1.1)
i=1 ' /

Tae m — YUCHO YBEJINMYUBAIOIMX W YMEHBINAIONMMX 3BEHBEB 1IETTH,
m=3; ]
€4, — NepeaaToyHoe oTHolleHue. (s MiIoCKUX JTMHEHHBIX Lienei
C NapajLieJIbHBIMUA 3BEHBAIMH & 4, = +1 IUTS yBETHYHBAIOTITAX
U &4 = —1 Ju1si yMEHBIUAIOIINX COCTARJISIIOIIMX 3BEHBEB. )
Meron noanoi B3auMo3amensieMocTH. IIpH 3TOM MeToAe MOIKHO
OBITH BBITIOTHEHO YCJIOBHE |

T, =Z;,|§A,.|TA,. =Ty +Tgy +T4,. (1.2)

YuuTeIBas, YTO pasMepsl IeTAIeH MeXxaHHM3Ma KOHTPOJIMPYIOTCS Ka-
JIHOpaMu ¥ CKODAMH, YCTaHABITMBAEM JOITYCKH Ha pasMepsl Ay, A, u A3
no 9-my kanutety TouHocTH: Ty, = 0,074 MM, T4, = 0,087 Mmu T4, =
= (),036 MM (LrTpUX 03HaYyaeT 30ECh U Aanee npomnoncmeHHoe 3Haye-
Hue jonycka). OueBHIHO, YTO

Ti= Tj + T+ Ti=0,074+ 0,087 + 0,036 = 0,197 < T, = 0,2 M.

JlaHHOE HepaBEHCTRO TMO3BONSET CAENATh BHIBOJ O BO3MOXHOCTH
BBIMTOJTHEHHSA Pa3MEPOB JaHHOI 1IETTN C TOYHOCTHIO Mo 9—10-My kBa-
murety. Ecnm HepaBeHcTBO 7, < 7T, AOXHO, HEOOXOOMMO YXECTOYHUTH
JOIMYCKH Ha COCTABJSIONIHE pa3MEPHI B COOTBETCTBHH CO CPEAHEIKO-
HOMWYECKOIH TOYHOCTBIO BEITIOJTHEHUS pa3Mepa.

Ha3sHayaeM OTKIOHeHHS, OpDHEHTHPYSACh Ha BUJ NNOBEPXHOCTE# (0X~
BaThIBaeMbie HJTH OXBAaTHIBAIOLHUE), Ha pa3MEPHI A| U Ay, KpOMe A3, KaK
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npaBwio HamboJlee ierko BeinonHumoro ( ES;, =0, Elf, =—0,074 mmn
EI;,=0, ES;,= 0,087 MM), M onipesies1fieM KOOPAMHATEI CEPeIUH MX IT0-
neit porntyckos: Ecg = —0,037 mmu Ec4, = 0,0435 mm. KoopauHary ce-
peIMHBIl NOJs AOMyCKa TPEThero 3B€Ha HaXOAWM U3 yPaBHEHMS, IO
CTPYKTYpPE COBNAAAIOIIETo C OCHOBHBIM YPAaBHEHHEM Pa3MEPHOI LIeNH;

m
Ec, =ZE_,A’.ECA{. =—FEc g4 +Ec,.,2 - Ecy,, (1.3)
i=l

WTH, NoACTaBHB 3HAUCHMHS,
0,0985 = — (—0,037) + 0,0435 — Ec,.

Takum o6pasom, Ecg, = —0,018 mm. CrreroBatenibHo,

ESY, = Ec}y, +0,5T, =—0,018+0,5-0,036 =0,
EIy, =FEcly, —0,5T) =-0,018-0,5-0,036 = —0,036 mm.

Ty J,

EIS = f;;&Ai -ECA,' - %[fyg/ﬁ ITAi ]

ITpoBepka ypaBHEHMUIA

nt 1 m
ESS zzlgA;‘EcAj +5[Z|§Ai
i= i=l

MOATBEPXAAET NMPABUIILHOCTD pacueTos. UTak, npenenpHble OTKIOHE-
HHsI COCTARNSIONINX 3BeHbeB: A = 80_g 974 MM, A; = 9070087 MM 1 A4; =
= 10—0,036 MM.

MeTtoz HenoaHo# B3aumMosamensieMocTH. I1pu a3ToM MeTOAE HOMIKHO
OBITh BBITIOJIHEHO YCJIOBHE

m
Ts=’e\/_zl:§5,-*i-72,-’ (1.4)
=
rae f, — Ko3(hpHUIMEHT PUCKA;
734,. — KO3 MHULUUEHT, YYUTHIBAIOLIWHA 3aKOH pacripe/icjieHUs OT-
KJIOHEHHUI1 pa3MepoB LIETTH A;.
MpuHwMad £, = 3 (puck B gaunHoM ciaydae P = 0,27% u A4 = !/y;
YCJIOBUS U3TOTOBJICHUS AETANICH TAKOBBI, UTO pacnpeacieHHE OTKIIO-
HEHMI1 pa3sMepoB byaeT 6TM3KUM K 3aKOHY I'aycca), nonyyum

n
T, =1’,§ij =T} +T3 +T2. (1.5)
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B cooTBETCTBUM C JAHHBIM METOIOM IPEACTABISETCA BO3MOXHBIM
pacluMpuTh MO AOIIYCKOB Ha U3TOTOBACHUE Aetaneit. [TpuHaB 1o
10-my xBanutery Toudnoctd T4 = 0,12 MM, T4, = 0,14 MM M
T4, = 0,058 MM, GyneM NMeThb

T = 0,122 + 0,142 10,0582 =0,193< T, =0,2 mm.

KoopanHaTe! cepeirH 1oJjeil JoIMyCKOB pasMepoB A U Ay: Ecj, =
= —0,06 MM u Ecg4, = 0,07 MM, TOrIa

Ec/=—Ecj, + Ecg,— Ecg, =—(—0,06) + 0,07 — Ec{, = 0,1 mm.

Ortcrona HaxoguMm Fcji, = 0,03 MM M, cooTBeTcTBeHHO, ESj, =
= 0,059 mm u ET4, = 0,001 mm. TTpoBepka ypaBHeHMIA

ESG =§:§A,‘ECA,' Y ZEJ2 A'z
i=l

EI ZE-»AECAa Y \/ZE-'A A,

MTOATBEPKAAET MPAaBUIBLHOCTDL PACYETOB H BOIMOXHOCTE NPUHATD, Ha-
MPUMEP, CTAHOAPTU30BaHHbBIE OTKIIOHeHUS ES, = 0,05 MM u ET, =
= (0,028 mM. [IpenenbHbIe OTKIIOHEHHUS COCTARISIOIINX Pa3MEPOB; A; =

= 80_g 12 MM, A, = 907014 MM 4; = 103502 MM.

Merton rpynmnosoii B3auMo3samensieMoct. ['pyrnmoBylo B3auMo3ame-
HAEMOCTD (CEJIEKTUBHYIO COOPKY) NIPUMEHAIOT, KOTAa TOoJHasA B3au-
MO3aMEHSIEMOCTh HENOCTHXHMMA WIH 3KOHOMHWYECKH Helelecoo0-
pa3Ha.

[Tpu pacyere JOMYCKOB JODKHO GLITH COOMONEHO YCIOBUE

k
2 a4, Z|§A, T4, = Ta', (1.6)
i=]

rae k, n — COOTBETCTBEHHO YHCJ/IO YBEJIMINBAIOIMX U YMECHBILUAIOLIHX
3BeHbEB pa3MepHoOii Lernu (kK + n=m).

Jnst paccmarpuBaemoit 3anauu T4, = Ty, + T4, = T./2.

JormycTHM, YMCJIO TPYNN Z, HA KOTOPbIE JOJKHBI ObITh PACCOPTH-
POBaHbI AeTAIH MNocjae uiroropneHus, pasHo 3. Torma T = Tz =
=0,2-3=0,6 Mmu T4, = 0,3 MM. YuuTtbiBasi cTenieHb TOYHOCTH M3TO-
TOBJIEHUS Aetaneit, ycraHoBuM T4, = 0,21 Mm u T4, = 0,09 MM. Ycra-
HaBJIKB4EM 15 pa3MepoB A H A; MOJIs JOMYCKOB KAXIOH IPYTITHI Ha
pasmep A'3, Ui 4ero BHavanie onpeaensieM KOOPIAWHATHI UX CEPEeNnH.
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Ucnonways ypasHenwe Fec, =—Ecy, + Ecy, — Ecyy, nns 1, ITn I rpynn
COOTBETCTBEHHO MIMEEM:

0,1 = —(—0,035) + 0,05 — Ecly;
0,1=—0,035+ 0,15 — Ec'l;
0,1 =-0,105 + 0,25 — Ec'!l,,

Torna

Ec 4, = —0,015, ESL3 ={, E'I,I"3 =-(,03;
E(:l 4= 0,015, E'S'Iq3 =0,03, EI'E‘3 =0;
E(:“,’@ = 0,045, ES ",'43 = (),06, EI "},3 =(,03.

CxeMaTHYECKH IO ROMYCKOB /IS IIeCTEPHH, KOPITyCa U NMPOCTaHO-
BOYHOTO KOJIbLIa H300pakeHs! Ha puc. 1.4. HetpyaHo BHAETH, YTO 1py
COTIPSKEHVH IETANEH M3 OlTHOMMEHHBIX MY 00eCIIedrBaeTCs HEOOX0-
mMbIit 3a3op T, = 0,2 MM ¥ ero cpenHee 3Hauenue Fc, =+ 0,1 MM.

+0,14 +0,3 40,06
i i | I
+0,07 +0,2 +0,03
I I i
0 +0,1 0
| | | |
~0,07 0 -0,03
. o 2
a (4] B

Puc. 1.4. Nong ponycxos |, i n I}l rpynn coptnposxn pna wecrtephHu (a),
xopnyca (6) ¥ NPOCTAROBOYHOro Konblua (B) c60poUHOI eauHnLIb,
n3obpaxenHoi Ha puc. 1.3

Merton npuronxkn. Heo6xomyMoii TOYHOCTH 3aMBIKAIOLIETO 3BEHA
MOXHO JI0OUTBECA IMYTEM CHATHA CJIOSA METaia ¢ KOMIICHCHpYIOICH
netanu. IIpyu npUroHxe pacCYHTHIBAIOT NIpeleabHbIe OTKIOHEHHS KOM-
TICHCUPYIOLIETO 3BEHA C YYETOM TOTO, YTO HA HEM IIOJDKEH OCTAaThCs
MOCTAaTOYHBIA CJIOM MeTamia, NMomIeXKanuil yaaJieH’1o B Tpolecce
c6opkn. BenuunHy A; HEOOXOAMMOTO I TIPUITOHKH CIIOA MeTania
OTIPEREIAIOT METOAOM IOJTHOM B32aMMO3aMEHSAEMOCTH KaK OUYeBHIHYIO
pPa3HOCTb HAUDOJIBILETO PACYETHONO M HAHOONBLLIErO IKCILTyaTallnOH-
HO JIOITYCTUMOTO 3HAYEHHUS 3aMbIKAIOLIIETO 3BEHA:

Ay = Ec/+0,5(T/~ T,)) — Ee..

JL7ist NPUHSITBIX OTKJIOHEHHH COCTABNISIOIMX 3BeHbEB A = 80_p 2| MM,
Az =90%03 MM 1 A = 10_g g9 MM HaiizeM:

Ec;= —Fcj, + Eej,— Ecj,=—(—0,105) + 0,15 — (=0,045) = 0,3 MM,
T/=Tj + T4+ Ts,=0,21+0,3+0,09=0,6 mm,
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TOTOAa
Ay=0,3+0,5(0,6 —0,2) —0,1 =0,4.

U3 3TOrO0 CrieayeT, 4TO KOMIEHCHPYIOLLMI pasMep A; I0KEH GBITh

0,4
3agaH B Buae Az = 1055, Mm. TIpenenbHbie OTKJIOHEHUS COCTaBIIs-

| 101IMX Pa3MepoB: A; = 80_g o) MM; A; = 9003 MM 1 A3 = 10105, MM.

Ecnn koMneHcHpyioliee 3BEHO BXOAWT B YHUCIO YMEHDbIIA -
10 Il U X 3BEHbCB pa3MepHOM LieNHU (pa3Mep KOMMeHcaTopa Npu Npu-
FOHKE YMEHBIUIAETCA), TO MONPABKY Ay BHOCSAT CO CBO WM 3HAKOM,
ACCAM BUMCIIOYBEJI MU M BAIO I U X 3BEHLEB (pa3Mep KOMIIEHCATO-
pa NpM NMPUroHKEe YBEAUYUBACTCA), TO TONPABKY A; BHOCAT ¢ 00 -
paTHBI M 3HAKOM.

Meron perymposanns (¢ NpHMEHEHHEM HETIOIBMAKHOTO KOMIIEHCATO-
pa). TOYHOCTB 3aMBIKAIOLLIETO 3BEHA B IAHHOM CJTydae obecneunBaercs
TIyTeM U3MEHEHHS pa3MCpPOB KOMITCHCUPYIOUIEH AeTanu 6e3 CHATHS
CJIOSl METaJIN1a, B YACTHOCTHU HENOOBUNCHBIM KOMNEHCamopom, Harpu-
MeEp, B BUJIE MPOKJIAIOK WIH TIPOCTAHOBOYHbBIX KOJIeLl, BHITIOTHAEMbIX C
N cTyneHsiMH pa3MepoB [UTs1 TT0I00pa B 3aBUCUMOCTH OT ACHCTBUTEC b~
HBIX Pa3MEPOB OCTAJILHBIX COCTaBIAIONINX 3BeHbeB. TTodeuxcrbiii KoM-
nercamop oOLIMHO TIpeCTaBNsAET OO0t y3ea U3 KOHHYECKOM HITH KITH-
HOBO# Napbl B COYETAHUU C BUHTOBBIM MEXaHH3MOM.

YT1obbl YIIPOCTUTEL pacyeT pa3MepoB KOMIEHCATOPOB, PEKOMEH-
JlyeTcsl Ha3Ha4yaThb KOOPAMHATHl CEPEIMH MoJieii JONYCKOB COCTaB-
JISIOLMUX 3BEHLEB TaK, YTOOLI COBMECTUTb OAHY W3 I'DaHUL, pacIliu-
PEHHOrO TOJIA JOMYyCKa 3aMBIKAIOUIETO 3B€HA C COOTBETCTBYIOLICH
rpaHULIEH €ro 1o JOoTyCcKa, 3aJAHHOrO CIIYXeOHBIM Ha3HAUEHHEM
U3nenus.

B paccMmatpuBaeMoii pa3MepHO# LIEMU KOMIIEHCAIIUM TOMIeXaT
TOJILKO OTKJIOHEHHS 3BeHBEB A; U Ay. Ilycte A = 80_g 30 MM 1 A7 =
= 900,35 MM, TOrAa

Ec/= —FEcy, + Ecg, = —(—0,15) + 0,175 = 0,325 mwm,
T;= T4, + T4, =0,3+0,35= 0,65 mm,
OTKya
ES/= Ec., +0,5T; =0,325 + 0,5-0,65 = 0,65 Mwm,
EIl = Ec; —0,5T! =0,325-10,5-0,65=0,

T.e. EI; =0.
Ipunss T4, = Ty = 0,052, nonyynm

N=T/(T. — T¢) = 0,65/(0,2 - 0,052) = 4,39.
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TMonarass N= 5, HaXOAMM OONMYCK CTYNIEHU KOMITEHCATOpa
Ta=T./N=0,65/5=0,13 Mmm.
Torna pasamMepsl KOMIIEHCATOPOB

A:,! =(A3) 0,052 A;‘ =(A; +0,13) 9,052,
A =(A43 +0,26) 9052, A3V =(A3 +0,39) 9052,
AY =(A3 +0,52) 405;.

Ecnu KoOpauHAaTHI CepeanH NMoeil JONYCKOB COCTABRIAIOILMX 3BE-
HBEB YCTAHOBRJECHBI TTPOM3BONBHO, TO TIPH OTNIPEACTEHHH pa3Mepa KOM-
MEHCATOPOB NMEPBOii CTYITEHW HEOOXOAUMO BHECTH TMOMPABKY B KOOP-
AMHATY CEPEIUHBI €ro Mo JOMycKa (MM COOTBETCTBEHHO B BEPXHEE
W HUXHee oTknoHennst) A, = Ec, +0,5(T; -T,) — Ec;, (puc. 1.5). Tax,
ecmu A1 =80_gsMMu A'2=90+% 0,175 MM, TO

Ee/=—(—0,15) + 0=0,15 MM,
Ay =0,1+0,5(0,65~-0,2) —0,15=0,175 mm.

Ecnu KoMrieHcaTtop SiBisieTCd YBE€JMYUBAKUIUM 3BEHOM
(pa3Mep €ro npu NpUroHKe yMEHBILACTCA), TIONMPaBKy A; BHOCAT CO

T
Az — Ee,
- e ———
S | T:
Ec
Ter - —
| njim|v|iv
Komnexcartop |
T -
Komniencarop I J]
Komnencartop Nl I]
Komnencatop IV
Komneucarop V W

Pucynok 6 K onpeaesieHuI0 pa3MepoB KOMIIEHCATOPOB ISt COOPOYHOI

eMHHUIbI U300paKeHHOM Ha pHUC. 5
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CBOMM 3HAKOM, A €CJTM YMEHBUIAIO I MM 3BEHOM (pa3Mep €ro
MPHY IPUTOHKE YBEIMYNBAECTCA) —C TIPOTHUBOTMOJIOX HBI M 3Ha-
koM. Torna A} = A;— Ay = (43— 0,175) _g sz

TIposeneM cpaBHWTERbHBINH AHAM3 PACCMOTPEHHBIX Meronos. Ca-
MBIM TIPOCTBIM U HANEXHBIM SIBSICTCS. Memod noaHot 63aumo3ameHs-
emocmu. TOUHOCTD BBITIOTHEHUS COCTABJISIOIIMX 3BEHBEB pa3MepHOii
LIETH OTIPEAENAETCS B 3aBUCUMOCTH OT KO duiMeHTa a,. (tabn. 1.1):

=—m—T—““—, (1.7)
E;KAfVA;

rae 7,4, — NOMYCK 3aMBIKAIOLIETO 3BEHA, MKM; :
iy, — 3HAUEHME EAWHMLIBI JOMYCKa U1 pa3Mepa A; (Tabn. 1.2).
OnHako At KOHKPETHBIX YCJIOBUI MPOW3BOACTBA WHOTA HEBO3-
MOXHO ofGecrieunTs TpebyeMbie 3HaUYeHUs HoNyckoB. B aToM ciyuae

ac

Tabmaua 1.1
CooTHoweHne Mexay AONYCKOM # K03(GPUUUEHTOM TOYHOCTH a8,
O6o3nauenvne ponycka a; ‘quGoanaweuue aonycka a
ITS 7 T2 160
IT6 10 1m3 250
1T7 16 IT14 400
IT8 25 iT15 640
iT9 A0 IT16 1000
Im0 64 T m7 1600
11 100 |
Tabrmuya 1.2
3HaveHns eauHULb gonycka i ana pasMepoe o 500 mm
HUuTepBan pa3zMepor, Mm i MHTepsan pasMmepos, MM i
Do 3 0,55 H Cebiwe 80 no 120 2,17
Cebiwwe 3 po 6 0,73 " 120 " 180 2,52
6 " 10 0,90 " 180 " 250 2,89
" 10 " 18 1,08 " 250 " 315 3,22
" 18 7 30 1,31 " 315 " 400 3,54
30 " 50 1,56 " 400 " 500 3,89
" 50 " 80 1,86
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cJIeXyeT IPOBEPHUTH BO3MOXHOCTDb IPHMEHEHHS Memooa HenoaHoil 63a-
umo3amMensiemMocmu, I KoToporo Ko3hduimeHT TOYHOCTH

a = Tay , (1.8)

232 i2
La, Zé JLA, A

e 4, A%, — COOTBETCTBEHHO KO(D(bUILIMEHT PUCKA M KODDHIIMCHT
OTHOCHTEJILHOTO paccenBaHuUsA pasMepoB (Tabu. 1.3 1 1.4).

Tabmya 1.3
Suauenun koaxdbbunuenta pucka 7,4,
MpoueHT pucka P M, " fMpouenT pucka P ta,
0,01 3,89 “ 4,5 2,0
0,1 3,29 10 1,65
0,27 3,0 33 1,0
1,0 2,57
Tabrmua 1.4

3HaueHUA KO3DPMUNEHTa OTHOCUTENLHOIO PACCEMBAHUNA 134,

3aKkoH pacCesHMA OTKAOMeHN#A pasmepos 7@"
PasHO# BEPOATHOCTH ' 1/3
CuMncoHa 1/6
lFaycca 1/9

ECM IOTyCKHM COCTARNSIOLIMX 3BEHbEB Pa3MepHOIA LIENH OCTAIOTCS
MO-TIPEXHEMY CIIMIITKOM XECTKUMH WM HEBHITOJTHUMBIMH, TO HA HUX
Ha3HAYa10TCs SKOHOMHYECKH AOCTHXXKHMMEIC B IJAHHBIX NPOM3BOACTBEH-
HBIX YCJIOBUSIX IOITYCKH M TIPUMEHSIOTCS OCTANTBHBIE METOIHI.

Ipynnosas eé3aumosamensiemocms TIpUMEHAETCS, KaK IIpaBWIO, IUIA
KOPOTKHX pa3MepHbIX uerieit (m =2 wmu 3). Memod npuzonku yanie Bcero
UCTIONB3YETCS B YCIOBUSAX €MWHUYHOTO WM MENKOCEPHITHOrO TIpON3-
BOJICTB&, NP 3TOM JOITYCK Ha ITPUTOHKY Ty < T, . B 3TOM Cityyae B yep-
TexXe COOPOUHOM CIMHMIIB YKA3bIBA€TCS, 110 KAKHM IMOBEPXHOCTSM ITPO-
HU3BOAUTCH NMPUIOHKa. [Ipn A0CTHOKEHNH TOYHOCTH 3aMBIKAIONIEro 3BeHa
MemodoM pezyauposanus B KOHCTPYKLIMU cﬁopoqnoﬁ COUHUIIBI JOJDKEH
ObITH NMpeAYCMOTPEH HOABYDKHbIN MW HETTONBIKHBIN KOMIIEHCATOP.
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IIpumep
3.1 Pacuet pa3mepHOil 1Ienyu METOI0OM MOJIHOM B3aMMO3aMEHSIEMOCTH
[Tome nomycka 3BeHa onpeaensercs no Gopmyiie:
T=ES-El, (4)
rie ES — BepxHee mpenenbHOE OTKIOHECHHUE,
El — HmkHEe npenenbHOE OTKIIOHEHHE.

CpenlHee OTKJIIOHEHHE 3B€HAa PaCCUUTHIBAETCA 10 (popMyiie:

EC=0,5(ES — EI) (5)

Pomo / Cmamop

e
&

_4&
NN

— /
7 Py
i 1
4/%2@
Bz Iz
Ao

Pucynok 1 — PazmepHas nens Hacoca

3aMBbIKAIOIIUM 3BEHOM SIBIISIETCSI 3a30p MEXIAY POTOPOM U cTtaTopoM. HoMuHanbHbIe
3HAUYEHUsS COCTaBIAIOIIMX 3BeHbEB A1=29 MM, A,=42 MM, A3z=9 MM, U3 HHX
YBEJIMUMBAIOIIUM 3BEHOM SIBIIAETCS A, yMeHbWamMUMuca — A; u Az, 3aMbIkaroniee
3B€HO NMpUHUMAET 3HaueHusi oT 4 a0 12 mM. [lo 9-my KBaIHUTETYy BEepXHEE M HIXKHEE
Mpe/eNIbHbIE OTKJIOHEHHUSI 3aMBIKAIOIIETO 3BeHA paBHBI COOTBETCTBEHHO ES=0,043 mMmM,
EI=0,03 Mmm. Onipenenum nosie AOMYCKa 3aMbIKAIOIIETO 3BEHA:

Tao=ESao- Ela0=0,043 - 0,03 =0,013 mm

OnpenenuM cpeiHee OTKIIOHEHUE 3aMbIKAOIIETO 3BEHA:

ECA0=0,5(ESA0-ElA0)=0,0065 mm

HomunansHBINM pa3zMep 3aMBIKAIONIEro 3BeHa ONpeessieTcs mo Gopmyre:

AO:ZAYB - ZA}’M (6)
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Otcroma A0=42 — 29 — 9=4 mm.
[To 9-my KBamUTETY MOJISL AOMYCKOB COCTABIISIIOIINX 3BeHbEB paBHBI TA;=0,052

MM, TA,=0,062 mm, TA3=0,036 mM, oTcroga ES ;=0 MM ElA;=-0,052MM;
ESA=0,062 MM El =0 MMm.
[TpoBepsieM MpaBUILHOCTD HA3HAYCHHUS TTOJIEH JOIMYCKOB COCTABISIONINX 3BEHBEB 110
dbopmyie:
Tao=Tar-Ta1-Ta3=0,062 -0,052-0,036=-0,026 mm <0,013mm
OmnpenenseM cpeHUE OTKIOHEHUSI COCTABIISIIONIUX 3BEHbEB
EC4;=0,5(-0,052) =-0,026MmmMm, ECA,=0,5(0,062)=0,031 mm.
EC43=-0,026 +0,031-0,0065=-0,0015 mm.
Bepxnee oTkinoHeHue 3BeHa A3 onpeaenseM Kak :
ESA3s=ECa3+0,5T A3=-0,0015+0,5-0,036=0,0165 mm.
Huxnee oTkiaoHeHue 3BeHa A3 onpeenseM Kak :
EIA3=-0,015-0,5T »3=-0,0195 mm.
B pe3ynbpraTe pacyeToB MOJYyYMIIH CIASAYIOUINE TaHHBIE:

Tabnuua 1 — Pe3ynbTaThl pacueta pa3MepHO 1M METOI0M MOJHOU

B3aUMO3aMEHAECMOCTH
TTepziamosoz OmHouEnLE Koopduwama cepedimsy
N Hvomomest oz Al | kst bep mg gﬁﬁmﬁm HM#@EF%@WQHW ﬁ;—?jgf fj;j( ﬁﬁ‘ﬂ? E;E’f]} kg
cA

As 188 ] 0043 aa3 a0 00065

A 2912 -1 ] -0052 q052 -0026

Az 421 7 4062 a a067? a037

As Ly -1 Q0165 -00195 a0 -000t

3.2 Pacuer pa3MepHOU LIENHU METOJAOM HETMOJIHOW B3aMMO3aMEHIEMOCTH

ITone nomycka 3aMBbIKaIOIIETo 3B€HA OnpeaesieM 1Mo hopmylie:

T, =1, Zszi'/l,zAi'TzAi : (7)
i—1

rae  t— xoaduimeHT, 3aBUCSIIMMI OT IMpoIeHTa pucka P

[Tpu P=0,27% u 2>, :é t=3, ciremoBaTenLHO

To=.2_T?a = \/T,fl +T2 +T2

i=1
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[To necsTomy KBalIMTETy ModydaeM cieayrommue nojis AonyckoB T,;=0,084 mwm,
Tx=0,1MM, Tp3=0,058Mm. Otcroma Tx¢=0,143 > 0,013, 3HauuT HAHHBIA METOJ JJId
pacyeTta pa3MepHOW nenu He mnoaxonut. [losTomMy B KauecTBe MeETOJa JOCTHKECHUS

TOYHOCTH 3aMBIKAIOIICTO 3BCHA BBI6I/IpaeM METOI MOJIHOM B3aMMO3aMEHSIECMOCTH.

4 O1eHKA TeXHOJOTHYHOCTH KOHCTPYKIIUH

W3 Bcero Komu4ecTBa TEXHOJIOTHUECKHUX TPOIIECCOB B MEPBYIO OYEPEhb CICAyeT
BBIOMPATH TPOIIECCHI, 00ECIIEYNBAIONINE HY)KHOE KA4eCTBO M3TOTOBJICHHSI MAIWHBI, a
W3 HUX T€ TPOIECCHI, C TTIOMOIILI0 KOTOPBIX JOCTHTASTCS HAaMOOJbIas SKOHOMUYHOCTh
u3rotoBiieHus. KOHCTPYKIIMIO MaIllMHBI Ha3bIBAIOT TEXHOJOTMYHOM, €ClId OHa
MO3BOJIIET HCIIOJIb30BATh BCE BO3MOXKHOCTH M OCOOCHHOCTH Han0oJiee SKOHOMHYHOTO
TEXHOJIOTUYECKOTO  Tpollecca, OOECHeunBaroIero €€ BBICOKOE KadecTBO IPHU
OTpe/IeTICHHOM KOJIMYECTBEHHOM BBIITYCKE.

[TyTem MOBBIMICHHS TEXHOJOTUYHOCTH KOHCTPYKITUM MAITHHBI MOKHO COKPATHUTH
TPYJOEMKOCTh €€ U3rotoByieHus Ha 15-20%, COOTBETCTBEHHO CHU3UThH CEOECTOUMOCTD
Ha 5-6%

OCHOBHBIM TTOKa3aTEIEM TEXHOJOTHYHOCTH KOHCTPYKIIUU SBJISIETCS COKpAICHUE
TPYJOEMKOCTH U CEO0ECTOMMOCTH HW3TOTOBIIGHUSI OJIHOTO M3JCNHS O CPABHEHUIO C
IPYTUM, KOHCTPYKIIUS KOTOPOTO TIO3BOJISIET  HMCIOJB30BaTh  JOIOJTHHUTEIIBHBIC
BO3MOXHOCTH TEXHOJIOTHYECKUX TPOIECCOB, SKOHOMUYHBIX MPH JAHHOM Maciitade
BBITTyCKa.

C ToYKHM 3peHHS CTENEeHN YHU(DUKAITMY TEOMETPUIECKUX IJIEMEHTOB (JIMaMETPOB,
JUIMH, pPe3b0, MOIyJIe, paanycoB Tiepexoia) KOHCTPYKIMS Hacoca SIBISETCS
TEXHOJIOTUYHON. B  KOHCTpyKIIMM Hacoca HMEIOTCS yAOOHbIe Oa3upyrolue
MMOBEPXHOCTH, 00ECIIEYNBAIOIINE BO3MOKHOCTh COBMEIICHHS M IIOCTOSTHCTBA 0a3.

B  rtexmomormueckoMm  mpormecce  COOpPKHM  THUAPOHAcOCa  OTCYTCTBYIOT
IPOMEKYTOUYHBIC OTIepaIiui COOPKHU, YTO JeJIaeT KOHCTPYKITUIO TEXHOJOTHYHOM.

C Touku 3peHUsT yA0OCTBAa KOHTPOJS TOYHOCTHBIX TMapaMeTpOB Hacoca
KOHCTPYKITUSL SIBJISICTCS HE COBCEM TEXHOJIOTMYHOM, T.K. KOHTPOJIb HEOOXOJIUM ITOCTIC
K101 cOOpOYHOM omepaluu.
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5. Pa3zpaboTka MapIIPYTHBIX TEXHOJOTHYECKUX MPOIECCOB COOPKHU

IIpumepl: npouecc cOoOpku nepeaHeil KPbIIKA HWJINHAPA (puc.7)

1. 3anpeccosathb BTYsIKY I B Kopryc knanaHa 3. Hanets Ha Kopryc
KJiallaHa YIUIOTHHATENLHOE KOAbllo 2. BcTaBUTh B KaHaBKY KOpIiyca
KJIalaHa YIUIOTHUTEJIBHOE KOJbLO 4.

2. YcraHOBHMTH KJanaH B cOope 5 B KOpIyC KjianaHa ¥ BCTaBUTDb
KOPITYC B KPBIIIKY LIWUTHHAPA.

3. BcraBuTh B 11a3 KPHIIIKHA HWJIMHAPA YIUIOTHUTENbHOE KOJBLO 6
LITOKA.

4. BcTaBUTh B KaHaBKY KPBIIIKM UMITAHAPA ABAILATE YUCTUKOB 7,
NMPUKPETTUTh KPBILIKY & YMCTHKOB K KPBIIIKe HIWITWHAPA HIECThIO BUH-
TaMH 9. BUHTHI 3aTIHYTH 10 OTKa3a.

5. HageTs Ha KpBILIKY IIWIHHAPA YIUIOTHHTENBHOE KONMbLO 10.

B npouecce coopku cOopouyHOi enuuuibl mopiuHs (puc. 1.10, 6)
BO3MOXHBI CIICAYIOINE MEPEXOIBI:

1. HageTs Ha miopieHb ABE YIUIOTHHUTENbHBIE NPOKAanKu 17 ¢ ym-
JIOTHUTEIBHOE KOJBIIO 12.

2. ITocTaBUTh YIVIOTHUTEJBHOE KOO 13 1IITOKA.

Pa3pabotke nporiecca cOOpKH rpeaiecTByeT pa3padboTKa TEXHONO-
rMYecKoit cxeMbl COOpPKH.

- N W A

13

7 1

8
\ 12
10
: ‘ 9

a 6

Pucynox 7 Ilepenusia kpbimika (a) v mopiieHs (0) TUApaBIMIeCKOro MIHHIPA:
1 — Brynka; 2,4,6,10,12,13 — K010 YIUIOTHUTENIBHOE; 3 — KOPIYC KJanaHa; 5 —
KjanaH; 7 — yuctuku (20 wr); 8 — Kpblka; 9 — BUHT (6 1IT).
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Texnosioruyeckasi cxema cOOpKHM — rpauyeckoe MpeACTaBICHHE Ipoliecca
KOMILJIEKTOBAaHMSI (TIOCTEAOBATEILHOCTH COOpPKHM) W3AeNus W COOPOYHBIX EIUHUIIL.
Paccmotpum ee noctpoenue it cTynuilsl (puc.8). Ha Takux cxemax KakKIbld 3JIEMEHT
m3aenusi O0O3HAUEH MPSAMOYTOJbHUKOM, B KOTOPOM YKa3blBalOT HAWMEHOBAHUE

COCTaBHOM YaCTH, €€ UHJIEKC U KOJIUYEeCTBO (puc.9).

6
5 7 8 9 10 11
4\ \\ .
. < T

o

NN

w

N

O

ZU L

\

12

Pucynok 8 Dcku3 cTynuiis:
1 — xpeimika; 2 — BUHT (4 miT); 3 — maitda; 4 — BUHT; 5 — dnanen; 6 — npokiaaka; 7 —
KOJIBITO KOMIICHCAIIMOHHOE; 8 — IMKUB; 9 — moamumaukK (2 mt); 10 — KoabI10
ymioTHUTENbHOE; 11 — cTynuua; 12 — Brynka

Pa3paboTka TEXHOJOTMYECKOHM CXEeMbl COOpPKM HAYMHAETCA C OINpeAesICHUs
0a30Boil getanu (WM COOPOYHOM ENMHMIIBI) W JIEJICHUS U3ACNIUS Ha COOpPOUYHBIE
enuHUITBI 1 aetand. [Iporecc cOopku oToOpakaeTcsl Ha CXeMe TOPU30HTAILHOMN JIMHHCH
OT MPSIMOYTOJIbHUKA C HAMMEHOBAHUEM T'OTOBOTO M3AeNus (M COOPOYHOM €TMHUIIBI).

Brilie ropu3oHTaNbHON JIMHHAEW IMOKAa3bIBAKOT B MOPSIAKE ITOCIEA0BATEIBHOCTH
cOOpKH TIPSMOYTOJILHUKH, YCIOBHO 0003HAYAIOIINE ACTANIN, @ HIKE TPSIMOYTOJIBLHUKH,
YCJIIOBHO H300pakaroiiue cOOpouHble eAuHUIBL. [ Kakmol cOOpOYHOM €aMHUIIBI
(mepBoro, BTOpOro u 0oJiee BBICOKUX MOPSAKOB) MOTYT OBITh MIOCTPOCHBI aHAIIOTMYHbIE

CXEMBI.
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Pucynok 9 TexHomnoruueckasi cxema cOOpKH CTYIHUIIbI (K puc.8)

ITocne pa3paboTkun cXxeM COOpPKM YyCTaHABIMBAIOT COCTaB HEOOXOJIUMBIX
MOJTOTOBUTENIbHBIX M COOPOUYHBIX PAOOT M OMPENENSAIOT COAEpNKAHUE Olepanuid U

nepexoioB (Tad:. 1.8).
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Tabnnia 1.8

MapiwpyTHbiid Texsonoruyeckmin npounecc cbopkn crynuubi

(x pue. 1.12)

Homep | HanmeHo-
onepa- BaHMe Copnepxanne onepaumvn
LU onepaumm
1 C6opka | 1. 3akpenuTb Wwkms (peT. 8) B npucnocobneHnm
WKNBa |95 YcraHOBUTE YNNOTHUTENLHOE KOAbLO (aeT. 10)
(c6. 8)
3. Cmaszartb 1 yCTaHOBUTL NOAWWNHKK (peT. 9)
4. MpoTepeTtb n YCTAHOBUTL BTYNKY (peT. 12)
_ 5. CMa3atb u yCTaHOBUTL NOAWNITHUK {peT. 9)
2 YcraHoBka | 1. 3akpenutb cTynuuy (net. 17) 8 npucnocobneHumn
WKkuBa | 5 Hanpeccosats wkue (6. 8) Ha cTynuuy (peT. 17)
(c6. 8)
3. MpoTtepeTb U YCTAHOBUTL KONLLO (neT. 7)
4. YctanoBuTb Wwaitby (pert. 3).
5. YcTtaHosuTe Npoxnaaxy (aer. 6)
3 Cb6opka (1. 3akpenurts ¢pnaney, (BeT. 5) 8 npucrnocobneHuu
‘E’"g”g-)a 2. YCTaHOBUTL KPLILLKY (AeT. 1)
oo 3. 3akpenuTb KpLLIKY (aeT. 1) BuHTamMu (pet. 2)
4 YcraHoBska | 1. YcTaHoBUTL ¢pnaHey, (C6. 5)
d(’é‘g"';-)a 2. 3akpenutb dnaxey, (6. 5) euHtamu (peT. 4)
5 KoHutponb- | 1. MpoeepuTb NerkocTL BPaleHUsa WwKusa
Han 2. MposepuTb GueHNe NOBEPXHOCTH A OTHOCHMTENBLHO
nOBepxHOCTU b

Ipumep 2

Pa3paboTka cCTPyKTYpPHOIi cxeMbl COOPKHU

CtpykTypHas cxeMa COOpPKH TMOKa3bIBAE€T MOPSAIOK OMEpAIHii, MPOU3BOIUMBIX
npu cObopke ys3na. Kaxnmas cOopouHas eauHHUIIA COCTOUT M3 HECKOJBKUX JeTaned u
HyMepyeTcsi B MOpsJKe mpoiiecca cOopku. B nanmpHelinem mo cxeme cOOpKH Kaxaas

omepanus paoupaercst moipoOHO.
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Pucynok 2 — CtpykTypHas cxeMa COOpKH IJIaCTUHYATOr0 PEryJMpyeMoro Hacoca Tuna
I'12-53AM

TexHosoru4ecKknii Npouecc COOPKHU HACOCA MJIACTHHYATOI0 PEryJIUpyeMoro
tuna I'12-53AM

ITepen cOopkoii cHavasIa BCE 3JIEMEHTBI TIIATEIBHO IPOMBITH € TIOCIEAYIOLIEN
0OlyBKOM CXaTbIM BO3YXOM, a 3aTEM CMa3aTh COJIHUJIOJIOM.

Omnepanus Nel:

E \_1'(-\. A |

£
ﬁ/?
Pucynok 3 — Ocku3 onepanuu Nel
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Ha porop (mo3.1) ycranaBimuBaeM macTuHbl 13 mr. (mo3.4 Ha 3CKU3E HE
nokazana). Ha mnonmydyeHHoe coelvHEHUE YyCTaHaBiWBaeM cratop (103.5), 3arem
Hapy>XKHO€ KOJIBIIO cTaTtopa (103.6) u naBe omopbl (mo3.7 u 1mo3.9) . IlomyueHHoe
COeIMHEHHE POTOp B cOOpe ycTaHaBIMBaeM Ha Ba (1103.16)

Omneparust No2:

b ¥ 17
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Pucynok 4 — Ockun3 oneparuu Ne2

Ha coeguHenme  poTop-Ball  yCTaHABIMBAaeM  3aJHUA WU NEPEIHUAN
pacnpenenutenbHbie AUCKU (103.15 u 1mo3.17). IlpenBaputenbHO ycTaHaBIWBaeM B
3aIHUHN pacnpeaeIUTENIbHBIN TUCK KoJblia (1103.34 1 1103.35) u maily (1mo3.36)

Omneparus Ne3:

5

S
S — 40
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Pucynok 5 — Ocku3 oneparuu Ne3
[TonyueHnHoe B pe3yJibTaTe onepanuu Ne2 COeIUHEHHE CKPEIISEM C KPBIIIKOM

(1103.18) 6onramu M10 (1103.28 (4 1mIT.) HA ACKU3E HE TTOKAa3aHbl), IPEABAPUTEILHO
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YCTAaHOBUB B KPBINIKY a0y (1mo3.41), mamwxkery (103.40), mogmmnHuk (1mo3.39) u
maiioy (mo3.38).
Oneparus Ned:
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Pucynoxk 6 — Ocku3 oneparun Nod

Ha Ban (mo3.16) ycranaBnuBaem mnommunHuk (1o3.37). Ha coeaunenue,
MOJIy4eHHOE B pe3ysbrare omnepanuu Ne3, ycTaHaBIMBaeM YIUIOTHUTEIBHOE KOJBIO
(1m03.33). [lonyuyeHHOE COETMHEHNE YCTaHABIMBAaEM B KopItyc (1103.14).

Omneparus Ne5:
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Pucynok 7 — Ocku3 oneparuu NeS
VYnop (1103.3) BKpyuMBaeM BO BTYJKY (103.2), IpeABApUTEILHO YCTAaHOBHUB Ha

ynop npoknaaky (mo3.19). IlomydyeHHoe coeauHeHUe BKpyduBaeM B Kopiyc (1o3.14),
MPEBAPUTEIILHO YCTAHOBHUB MPOKIAAKYy (1m03.20) MEXIy BTYJIKOW M KOpPIyCOM, U
dukcupyem raiikoit (1mo3.26).

Oneparyst Ne6:
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Pucynok 8 — Dcku3 onepamuu Neb

Bo Brynky (mo3.13) BKpyuMBaeM peryJdpoBOYHBI  BUHT  (1m03.31),
MpPEBAPUTENIBHO YCTAHOBUB Ha BHUHT TNpokiaiky (mo3.22). B kopmyc (1mos.11)
yCTaHaBIMBaeM Tojikarelnb (103.10), npyxkuny cxkatus (103.29), noansatHuk (11o3.12),
3aTeéM BKpY4YMBaeM BTYJKY C YCTAaHOBJIICHHBIM B HEW BHUHTOM, MPEABAPUTEIHHO
YCTAaHOBUB Ha BTYJKY MNpokjaanky (mo3.21). IlomyueHHOe coequHEHuEe CKpervisieM ¢
KopmycoM (103.14) raiikoit (1103.30) Tak, 4TOOBI TOJKATENb YIUpacs B cTaTop (1103.5),
peIBapUTEIbHO YCTAaHOBUB MEXIy KoprycoMm (1mo3.14) u  xopmycom (mo3.11)

YVIUIOTHUTEIBHOE KOJIBLIO (1103.28).
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Oneparus Ne7:
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Pucynok 9 — Dcku3 oneparmu Ne7
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[lonydyenHnoe B pesyibTare omnepauud Ne6 COETMHEHHE CKPEIUIIeM C KPBIIIKOi
(n03.8) BuHTaMu (103.23 Ha 3CKU3€ HE IOKAa3aHbl), NMPEABAPUTEIHHO YCTAHOBHB Ha
Kopryc (1m03.14) yIIOTHUTENBHOE KOJIBITO (1103.22).

[lepeuenb HEOOXOAMMOTO0 00OPYIOBaHUS, MPUCIOCOOIEHUN U MHCTPYMEHTOB, a
TaKk)Ke BpeMs, HE0OX0AUMOe I KaXI0i onepanuu cOOpKU, MPEACTaBICHBl HA BTOPOM

nucTe rpaduuecKon 4acTH.

HpaBI/IJIa MOHTAaYka U IKCILIyaTaluu

Hacoc ycraHaBiaMBaeTcss B TOPU30HTAJIBHOM IIOJIO)KEHUM M €r0 PaCIIONOKEHUE
JOJDKHO oOecreuuBaTh YAOOHBIM AOCTYNl K HEMy JJII MOHTaxa M HaOJIOJeHUs 3a
pabotoii. CoeaMHeHHE Baja Hacoca C IPUBOJAHBIM BajJOM BBINOJHSETCS TOJBKO
anactuyHOM My(droi. Ilpu ycTaHoBKe Bajbl Hacoca W NPHUBOJAA CIEAYET CTPOTO
CLUEHTPHUPOBATh, TAK KaK HETOYHOCTh YCTAHOBKHU BBI3BIBAET MPOrHO Baja, MOBBILIECHHBIH
IIyM WM 3aeaHue AeTalleldl Hacoca. MaKCHMAJIbHO JOMYCTHMOE pagualbHOE CMELICHUE
ocen 0,1 mM, makcumanwsHbld yron mnepekoca 30'. HampaBmenue BpamieHus Bana
JOJKHO COOTBETCTBOBATH CTPEJIKE HA KOPITYCE HAcoca.

Jns mpenoTBpalleHus aBapUWHBIX CHUTYallU PEKOMEHIYETCS YCTaHOBUTH B
TUAPOCUCTEME NPENOXPAHUTEIbHBIN KiamaH, JaBJIEHUE HACTPOUKH KOTOPOTO HeE
noJkHO npeBbimaTh 100 kre/cm2.

[Ipu 3amycke Hacoca ¢ MEePEeKPHITHIM OTBEPCTUEM JIJISl OTBOJIA YTEUEK MPOU30MIET
pa3pblB MaHkeThl. Ilepea mepBbIM 3allyCKOM B HAcoOC JOJDKHO OBITH 3aJIUTO MAcIo.
Hacoc, 3anmymenHblii 0e3 Macia BBIMACT W3 CTPOS Yepe3 HECKOJIBKO CEKYH]I.
BcaceiBatonuii  TpyOONpoBOA  JOJKEH ObITh IO BO3MOXXHOCTH KOPOTKUM  C
MUHUMAJIbHBIM KOJIMYECTBOM U3rMO0B. PexomeHayemblii BHYTPEHHUH JIuUaMeTp
TpybonpoBoga 20 mm. IlpucoeanHeHne BCaACBIBAIOLIEIO TPyOOMpOBOAa K HACOCY
JOJKHO OBITh T€PMETHYHBIM, HCKJIIOYAIOIIMM BO3MOXXHOCTh 3aCachIBaHUs BO3/yXa.
BrayTpennue mnoBepxHOCTH TpyO W MACISHOTO Oaka JOJKHBI OBITH TIIATEILHO
OUMIIEHBI.

Macrno, cnuBaemMoe 13 CUCTEMbI B 0aK U MOCTYMAIOLIEe 3aTEM BO BCACHIBAIOLIYIO

MarucTpajib Hacoca, JOJDKHO OBITh CBOOOJAHO OT HEPACTBOPEHHOrO Bo3Ayxa. UTOOBI

34



OoOJIerynTh BBIJICJICHUE BO3/YyXa, CIMBHOM OTCEK Oaka pPEKOMEHIYETCS OTIENSTh
MEePErOpOAKON BBICOTON 2/3 HOPMAJILHOTO YPOBHS Macia JIn00 MPOBOJIOYHON CETKOH ¢
pa3zMepom stueek 0,18-0,29 MM, yctanaBiauBaeMoi no yriiom 30° K TOpU30HTAIIH.

BcacpiBatomiuii U cnuBHBIE TPyOOIPOBOABI JOJKHBI OBITH MOTPYKEHBI B MACIIO
TakK, 4TOOBI MPENOTBPATUTH TMOSBICHHE BOPOHOK, Yepe3 KOTOPhIE B CHUCTEMY MOXKET
nonanath Bo3ayx. Konel BcackiBaromieil TpyObl pEKOMEHJyeTCsl Cpe3aTh MOJI YIJIOM
45°. Hacoc pabGortaet Ha TypOmnHOM Macie T22  Bsaskocteio 20-23 cCrtr mpum
temriepatype Macia ot 10 qo 50°C. Knacc uncroTsl paboueit xunkoctu He rpyoee 13
o 'OCT 17216-71, HOMHUHanbHasA TOHKOCTh (PUIIBTPALMH 25 MKM.

B nponecce 3kcryataiuy Ka4ecTBO padoyel KUAKOCTH TOHKHO MEPUOINYECKU
KOHTpOJIMpoBaThes. [lpyu M3MEHEHUH BA3KOCTU M YJENBbHOIO Beca KMJIKOCTH OOJIbIIE,
yeM Ha 20% HOMMHAJIBHBIX 3HAYEHUN KUIAKOCTH CIEAYET 3aMEHUTH, a IIPU HAINYNAU
BJIaTW M 3arpsi3HEHUN BBIIIE JOIMYCTHMOIO YPOBHS, IIPUHATH MEPBI K UX YCTPAHECHHUIO.
TirarenpHbIl KOHTPOJIb COCTOSIHUS TUAPOCUCTEMBI - HENPEMEHHOE YCIIOBHE HAJIE)KHON

paboTHI Hacoca.

Pa3paboTka rupaBJIn4eCKOM cXeMbl HACOCHBIX MCIIBITAHUNA M METOANKH

HUCNBLITAHUA

[LracTuHYaThIE HACOCHI, KaK M JPYrM€ KOMIUIEKTYIOIIUE Y3JIbl THAPOCUCTEM
OOBIYHO  MCHBITBIBAIOTCS  3aBOJIOM—M3TOTOBUTENIEM, KOTOPBIA TrapaHTUPYET HX
paboTOCIOCOOHOCTh HA HOMUHAJIBHBIX peKUMax B TeueHue 18 mecsimeB. Bmecte ¢ tem,
nepes; MCIOJIb30BAaHMEM B OTBETCTBEHHBIX THAPOINPHBOJIAX IOTPEOUTENH YacTo
OCYILIECTBIISIET BXOJHOW KOHTPOJIb HACOCOB COOCTBEHHBIMHM cuiiamu. McmbiTaHnus
NPOBOJATCS TaKXK€ JJI1 TEXHUYECKOW JUArHOCTHKH WM T1ocjae peMoHTa. Ilpwu
UCIIBITAHUSIX 3a PEe3yJbTaThl M3MEPEHUS MPUHUMAIOT CpeliHee apumeTudeckoe He
MEHEE TpeX 3HAauYeHUuW usMepseMoro mnapamerpa. I[lapamerpel, u3Mmepsiemble NpHU
WCIIBITAHMSX: JIaBlIcHWE, padoumii o00beMm, mnoxada, KIIJ[, dacrora BpareHus,
TeMmIeparypa Macia u T. 1.

PaccMoTprM METOAMKY HCHBITaHHS HAcOCa IO THUAPABIMYECKOM CXEME Ha

pucyHke 10.
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Pucynok 10 — Cxema cTrenaa Jjisl UCTIBITAHUIA HAcOCa

3anoyHEeHHBIN MaciioM Hacoc 10 ycTaHaBIMBAaeTCs HA CTEHAE U HAarHETAET Macio
B HANOpPHYIO JIMHUIO, JaBJICHHWE B KOTOPOM OrpaHUYMBAeTCs KJamaHoM 9 u
KOHTPOJIUPYETCS. MAaHOMETpOoM 8. Macio, npoleauiee yepe3 Harpy304Hblid Apoccedib 7,
HaIlpaBJIsieTCsl pacupenenuTeneM 5 B MEpHBIM O0ak 4 wiM OCHOBHOHM 2, Temmeparypa
Macia B KOTOPOM MOAJAEpKUBaeTca nojaorpenareneM | unu macinooxiagutenem 11 u
KOHTponupyercs TepmomeTrpoM 6. B Teuenue 30 mun. [IponsBoauTcs oOkaTka Hacoca
(TocJie peMOHTa) ¢ MUHUMAJIbHBIM J1aBjieHUeM. Jlanee mpu Temmneparype macia 40-50°C
U MOJIHOCTBIO 3aKPBITOM JIpoccesie 7 KIlarmaH 9 HacTpauBaeTcsl Ha JABICHHUE Pyo—0,8+1
MIIa. 3aTeM npoccens 7 IPUOTKPBIBAETCA A0 TEX MOP, [MOKA JABJICHUE HE YMEHBIINUTCS
J0 Prow- PacmlpenenuTensS MepekiioyaeTcs BIOpaBO, U MaciO HAYMHAET MOCTYNaTh B
MepHbiii Oak. [lo ucTedeHHM KOHTpOIBHOTO BpemeHH (>20 C) pacnpenenurens 5
BO3BPAILAETCS B UCXOJHOE TOJIOKEHHE M OMPEEseTCs] KOJUYECTBO Macia B MEPHOM
Oake. Pa3nenuB 3T0 KOJIMYECTBO Ha KOHTPOJIBHOE BpeMsl, MOIyYaroT mojaady Hacoca Q
MIPU JABJICHUH Py

Macno u3 MepHoro 0aka uepe3 KpaH 3 CIMBAETCs B OCHOBHOM, MOCJIE Yero KpaH
BHOBB MEPEKPHIBACTCSA. AHATIOTMYHBIM METOJIOM OIpeeiseTcsa nojada Hacoca Qo npu
MOJIHOCTBIO OTKPBITOM Jpoccesie 7, Korja Hacoc paboTaeT MpaKTUYeCKu 0e3 AaBICHUs

(e O6osee 0,2+0,3 MIlla), npuueM B pexKUMaxX C JABICHUEM Py, U 0€3 JaBIEHUS
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TaXOMETPOM HU3MCPAIOTCA YaCTOTbI BPALICHHA IIPUBOJHOI'O 3JICKTPOABHUIATCIIA N U I
COOTBCTCTBCHHO. HpI/I HOMHWHAJIBHOM PCKHUMC pa60TBI AOIIOJIHUTCIIBHO OIPCACIIACTCA
MOIIHOCTD P3H, HOTpe6JI$I€M8}I IMPUBOAHBIM JJICKTPOABHUIATCIICM.

Ha ocHOoBaHuM 3KcniepuMeHTa ONpeAeIsitoTces MoIHbIA 1 00beMHbIN KI1/] Hacoca:

77 — pHOM ' Q
60 p3ﬂ ' 773,‘7 (8)
_ Q-n,
Mo Q, n 9)

DTy 3HayeHUs CpPaBHUBAIOTCS C YyKa3aHHbIMM B Tmacnopre. B mpouecce
UCIIBITAaHUI KOHTPOJIMPYIOTCS TaKXKe IIIyM HAacoca, IyJbCallid JaBJIEHUsS, Hapy>KHbIE

YTCUKH N HAJIMYHUC IICHBI HA IIOBCPXHOCTU MacCJla B Oake.
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6. Pa3paboTka TeXHOJIOTHYECKOT0 MPOIeCC U3TOTOBJIEHHUSI A€TATIN

6.1 AHa/IM3 COOTBETCTBUS TPEOOBAHUII K M3rOTOBJICHHUIO JI€TAJIM €€

CI1yKe0HOMY HA3HAYCHHUIO

AHanu3 COOTBETCTBHMsSI TPEOOBAHMN TOYHOCTH JIETAIM €€  CIIy)KEOHOMY
Ha3HAYEHHUIO CIIETYET BBIINOIHAThH B ONPEAEICHHON MTOCIIEI0BATEIbHOCTH:

1.  PaccMotpers TpeOOBaHUs, MNpEAbSBIAEMbIE K TBEPAOCTH padboueit
MOBEPXHOCTU JAETANIMA, C Y4ETOM YCIOBUM pabOThHI J1€Taaud B COOPOYHOMN
eIMHULIE.

2.  BobiaBuTh pa3sMepsl JeTaid, UMEIOLIMEe HauOoJiee MKECTKUE JONYCKU U
YCTaHOBUTH COOTBETCTBUE HX CIy)K€OHOMY Ha3HAYEHUIO HUCXOAS W3
YCIIOBUI 3KCIUTyaTalluy JeTalu.

3. IlpoBeputb, Kakue OrpaHUYEHUS MO OTKIOHEHUSIM (OPMBI U B3aUMHOTO
PaCTOJIOKEHUSI TOBEPXHOCTEH HMEIOTCA B TEXHUYECKHUX TPEOOBAHHSIX.
Hatb 060cHOBaHHE HEOOXOJMMOCTH HX BBINOJIHEHHUS Ha OCHOBE aHaINU3a
yepTeka COOPOUYHOM €ANHUIIBI U YCIIOBUM PabOThI 1€Taju.

4.  TlpoBepuTbh, COOTBETCTBYET JIM 3aJaHHAs] KOHCTPYKTOPOM IIEPOXOBATOCTh
MOBEPXHOCTEH TpeOyemMoil TOYHOCTH OOpabOTKHM WM CITy:)KEeOHOMY

Ha3HAYEHUIO TTOBEPXHOCTH JIETAJIU B COOPHOI €AUHUIIE.

6.2. AHAJIM3 TEXHOJOTHYHOCTH KOHCTPYKIMHU A€TAJIN

B coorBerctBun ¢ I'OCT 14.205-83 TEXHOJOTMYHOCTH — 3TO COBOKYIHOCTH
CBOMCTB KOHCTPYKUMH W3JIENUsl, ONPEACISIONMX €€ MNPUCIOCOOJIEHHOCTh K
JOCTH)KEHHIO ONTUMAJIBHBIX 3aTpaT IpH MPOU3BOACTBE, IKCIUIyaTallhhd U PEMOHTE IPU
3aJJaHHBIX ITOKA3aTesIX KauecTBa, 00BEME BBIITYCKA M YCIOBUAX BBIMOJIHEHUS padoT.

[Ipou3BOACTBEHHAs TEXHOJOTMYHOCTh KOHCTPYKLMH AETaJId — 3TO CTENEHb €€
COOTBETCTBUSI TpeOOBaHUSAM HauOoliee TMPOU3BOAUTEIBHOIO M SKOHOMUYHOTO
U3rOTOBJIEHUS. UeM MeHble TPYJOEeMKOCTh M CEe0ECTOMMOCTh M3TOTOBJIEHUS, TEM
00J1ee TEXHOJIOTUYHOM SBJIAETCS KOHCTPYKLHUS I€TaH.
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O11eHKa TeXHOJIOTUYHOCTH KOHCTPYKIIMH ObIBACT ABYX BHUJIOB:
1. KauecTBenHas;

2. KonnuecrTBeHHas.

KauecTBeHHast  OllEHKAa  TEXHOJOTUYHOCTU  SBISIETCA  MPEIBAPUTEIIHHOM,
0000IIIEHHON U XapaKTEPHU3yeTCs] TOKA3AHUIMU: WIy4Ille — XYKe», «PEKOMEHIyeTCs —
HE PEKOMEHAYETCS», «TEXHOJIOTUYHA — HE TEXHOJOTMYHa» U T.M. TEeXHOJIOTHYHOUN npH
KaueCTBEHHOM OIICHKE CJEAyeT CUHUTAaTh TaKyl0 T€OMETPUYECKYI0 KOHMUTypaluio
JeTaqd M OTIAEIbHBIX €€ DSJIEMEHTOB, IMPU KOTOPOM YUYTEHbl BO3MOKHOCTHU
MUHHUMAJIBHOTO PacxXo/a MaTepuaia U HUCHOJb30BaHHe HanboJiee MPOU3BOIUTEIbHBIX U
SKOHOMMYHBIX JJISI ONPEIETIEHHOIO THUIIA POU3BOACTBA METOJIOB U3TrOTOBJICHUSI.

B cBsi3u ¢ 3TUM clielyeT NpoaHaIM3upOBaTh YEPTEK ACTAIH, HAPUMEDP, C TOUKU
3pEHUS:

- CTENEHU YHU(DUKAIMU T€OMETPUUYECKUX JIEMEHTOB (JIMaMETpPOB, JIJIMH, PE3b0,
MOJTyJIEH, paInyCOB MEPEXO0JIOB U T.I1.) B KOHCTPYKIIUH;

- HajguuMe yAOOHBIX Oa3upyIOMUMX  IOBEPXHOCTEH, 00eCrneunBarOIINX
BO3MOXHOCTbh COBMEILIEHHSI U IOCTOSTHCTBA 0a3;

- BO3MOXKHOCTH CBOOOJHOTO TMOJBOJA U BBIBOAA PEXKYIIETO0 MUHCTPYMEHTa TpHU
00paboTke;

- yA00CTBa KOHTPOJII TOYHOCTHBIX MMapaMeTPOB JIeTajeil;

- BO3MOXKHOCTHM YMEHBIIICHUS TMPOTSHDKEHHOCTH TOYHBIX 00pabaThIBaeMBbIX
ITIOBEPXHOCTEN;

- cootBeTcTBUS (OpMBbI AHA OTBepcTus ¢GopMe KOHIlAa CTaHJAPTHOTO
WHCTPYMEHTA JIJIsl ero o0paboTKH (CBepiia, 3eHKepa, Pa3BEPTKH) U T.1I.

KonuuecTBeHHasi OLIEHKAa TEXHOJOTMYHOCTHM  BBIPAXKAETCA  IOKa3aTelieM,
YUCJIEHHOE  3HAYE€HHWE KOTOPOrO  XapakTepu3yeT  CTENEeHb  YJIOBJIETBOPEHHS
texHonornyHoctu. Cormacho ['OCT  14.202-73 HOMEHKJIaTypa IOKa3arelyeu

TEXHOJOTNYHOCTHU U3ACIINA COACPIKUT 4 ocHOBHBIX M 31 )IOHOHHHTCHBHBIﬁ ITIOKa3aTcJb.
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[IpUMEHUTENBHO K IPOU3BOJACTBY KOJWYECTBEHHYIO OLIEHKY HPOU3BOIAT MO
CyMMapHOU TpynoeMKOCcTH XT, . M TEXHOJOTHYECKON CEeOECTOMMOCTH, a TaKXKe II0
TEXHUYECKUM ITOKA3aTENSAM, OMPEAECICHUE KOTOPBIX BO3MOKHO U3 YEPTEKA BTYJIKH.

K HuM otHOCsTCS KO3 Pumment Tounoctu K, u mepoxosaroctu Ky

1
KT = 1— E y (4)
IIPX STOM
> Tin,
T,=——; ()
2N
1
K =—
w Racp 1 (6)
IIPY 3TOM

> Ran,
- = :

rac Ti, Rai — COOTBCTCTBCHHO KBAJIMUTCTBI TOYHOCTH M 3HAYCHHA I1aPaMCTPOB

Ra

P

(7)

IIEPOX0OBATOCTH 00pabaTHIBAEMBIX TTOBEPXHOCTEH;
T, Ra,, — cpenHye 3HaYEHUs STUX APAMETPOB;
Nj — YUCIIO pa3MEPOB WM MOBEPXHOCTEH IS KaXJIOT0 KBaJUTeTa M 3HAYCHUSA

mapamMeTpa mepoxoBaTOCTH.

Hpumep

OIIeHKa TEXHOJIOTHYHOCTH KOHCTPYKIMH 3a/THETO0 PACHPEACIUTEIBHOI0 JTUCKA

KommuecTBenHas OICHKA TCXHOJOIMYHOCTH JAC€TAJIN BbIPAXKACTCSA IMOKA3aTCIISIMU

Koadduiment Tounoctu onpenensercs U3 BbIpaxeHUs:

KT = _T_ (21)
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>T. -n.
T, =", 22
D an ( )
rae Ti — KBaTUTET TOYHOCTH;
N — 4KCII0 pa3MepoB (IOBEPXHOCTEN) TAHHOTO KBAJIIUTETA.
- 7-1+10-3+14-7 _12.27
v 11
Ky =1-—~_ =09
12,27
[TokaszaTens MLIEPOXOBATOCTH PACCUUTHIBAETCS MO GOpMyIIe:
1
K,=—; (23)
Ra,,
¥Ra; -,
Ra, =——"—", 24
@ En ( )

rie Rag, — cpennss mepoxoBaToCTh;

Nj — KOJIMYECTBO MTOBEPXHOCTEN JaHHOM IIEPOXOBATOCTH.

~063-1+32-1+25-1+6,3-3

Ra,, 5

=4,205,

K, =——_—024
4,205

AHanu3upyemas JeTajlb UMEET HU3KYIO0 TEXHOJIOTMYHOCTb, T.K. KO3(P(ULIHUEHT

toudocTH K, = 0,9 u mokazarens mepoxoBaroctu K, = 0,24.
6.3.0npenesieHue TUIA MPOU3BO/CTBA
Coraacuo I'OCT 3.1108 — 74 ECT/J u I'OCT 14.004-74 ECTIIII oxnoii wu3

OCHOBHBIX XapaKTEPUCTUK THIA MPOU3BOJCTBA SBISETCA KOIPPHUIIMEHT 3aKperUICHHUS

onepaumii K, .
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Koadpdummenr K, , noka3biBacT OTHOLIEHUE YHUCJIA BCEX OTICpALIniA,
BBIFONTHAEMBIX HJIH TIOIJIEXAIIMX BHIMOJIHEHHIO B LieXe (Ha Y4acTKe) B
TCYESHUE Mecsla, K YHCHy pabouymx MecT, T.€. XapaKTepHU3yeT YUCIO
oniepaldii, NPUXOAAIUXCA B CPeAHEM Ha OHO pabouee MECTO B Me-
CAI1l, WJIH CTETIeHDb crieuanu3aimu pabounx mect. IIpu K, , < 1 npons-
BosicTBO MaccoBoe; eciu 1 < K., < 10 — kpymHocepuiitHOoe; eChun
10 < K, , <20 — cpeanecepuiiHoe; ecniu 20 < K, , < 40 — MenKocepuii-
Hoe. B eAMHWYHOM NpoU3BOACTBe K, , HE pETVIAMEHTHPYETCS.

B coorsercTBuY C [ 1] ipu pacueTax ajis1 IeHCTBYIOIIETO Liexa (Y4acTKa)

I,
Kuo =2 11,/P, =KB¢—Z~———, (2.12)
> N.T;
rae Z IT, — cymMMapHOe YHCIO Pa3IMYHBIX OTIepalvif;
P, — ABOYHOE YHMCJIO pabourx noapasnesieHUsl, BBITIONHS -
IOLLIMX Pa3IMYHbIE OTICPALINMN;
K, ~- KO3(PULIMEHT BEIMOIHEHUSA HOPM, K, = 1,3;
) — MmecayHB doHn BpeMeHu pabouero npu pabore B
p p

OZIHY CMCHY, Y;
Z N;T; — cymmapHast TpyIoeMKOCTb ITPOrpaMMBI BBIMTYCKa, 4;

N; — MporpaMma BBIITYCKa KaKIOH /-¥ MO3ULIMKH HOMEHKJIA-
TYPHI;
T; — TPYAOEMKOCTb i-i IMTO3ULINHU, Y.

B ycnoBusax yuebHOro TeXHOJIOTHYECKOTO IPOSKTUPOBAHUSA TIPH 3a-
JaHHOM roZIoBO#M NpOrpaMme BIIycka N, IIT., U U3BECTHOH TPYIOEMKO-
CTH OCHOBHBIX OTIEpalIvii TEXHOAOTHYECKOTrO fipoliecca 7, ., MMH, SIBOY-
HOE YUCIIO paboynx P, MOXET OBITH MTPUHATO PaBHBIM YHCITY paboumnx
MecT Py . B TO Xe BpeMs YCIIOBHOE YMCHO OAHOTHITHBIX onepauwmii /1,
BBITTIOTHAEMbIX HA OTHOM paboyeM MECTE, MOXET OBITh OTIPENICACHO KaK

I =ny/mg, (2.13)

Toe My — HOPMATMBHBIA KO2(h@dHULIMEHT 3arpy3ku paboyero mecra
BCEMH 3aKpeIIEeHHBIMH 32 HUM OTEPALIUSIMH,
Mg — dakTyeckmii KoadbHULMEHT 3arpy3KH JaHHOI onepaumei.
PaccuursiBaeTcs pakrnyeckuilt KoahpuLMeHT 3arpy3ku mo ¢op-
MyJie
N = TwxN;
- 9
60F K,
rae K, — ko3 pULMEHT BBITIOTHEHHUS HOPM;

F, — neifcrButenpHblif roqoBoit o BpeMeHU paborbl 060py-
JOBaHUSA, 4.

(2.14)

IIpuanmaeMm no cnpaBoyHbiM JaHHbIM K;=1,3; 1,=0,8 u F,=4015 4.
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6.4.000cHOBaHMe MeTO/AA MOJIY4YeHHsI 3aT0TOBOK

OnTuManabHBI METOJl TMOJYYEHHUS 3aroTOBKM BBIOMPAIOT, aHAIM3UPYS pAll
(dakTOpoB: MaTepHal JACTAIN, TEXHHUECKHE TPEOOBaHMS HAa €€ M3TOTOBJICHHUE, 00BEM H
CEpPUIHOCTH BBIMMYCKa, (pOpMYy IMOBEPXHOCTH M pa3Mepbl JeTayiei. MeToj MoIydeHUs
3aroTOBKU, OOECIIEUMBAIONINN TEXHOJOTUYHOCTh M MHUHUMAIbHYIO Ce0ECTOMMOCTh
CUUTAETCS ONTUMAJIbHBIM.

MakcumanbHO TPUOIU3UTH TeoMeTpuueckrue (OpMbI M pa3Mepbl 3arOTOBKH K
pasmepaM u ¢GopMe TOTOBOM JNETad — OJHA W3 TJIaBHBIX 3a7a4 B 3arOTOBUTEIBHOM
npou3BoicTBe. ONTUMU3ZUPYS BEIOOp METOAA U croco0a MOJy4eHUsI 3arOTOBKU, MOKHO
HE TOJIbKO CHHU3UTh 3aTpaTbl HAa €€ W3TOTOBJICHHE, HO U 3HAYUTEIBHO COKPATUTh
TPYJAOEMKOCTh MEXaHUYECKON 00paOOTKH.

B MammHoCTpoeHUH ISl MOJTy4YeHHUsI 3aTOTOBOK HanboJiee MUPOKO MPUMEHSIOT
CIEAYIOIINE METOMBI:

- JINTHE;

- 00pabOTKy METAJIOB JIaBJICHUEM;

- CBapKy;

- KOM6I/IHaHI/II/I 3THUX MCTOOOB.

Kaxxapiit MeTo coaepKuT 00JIbIIOE YUCIIO CIOCOO0B MOIYUYEHHS 3aTOTOBOK.

Bun 3arotoBok M cnoco0 MX M3rOTOBJICHUS JUIsli KOHKPETHOW JAeTalu
ONPENENAI0TCA TAKUMH MOKA3aTENsIMHU, KaK;

- MaTepuar;

- KOHCTPYKTUBHAas (GopMa;

- CEpUUHOCTB ITPOU3BOJICTBA;

- Macca 3aroTOBKH.

[Ipy npou3BOJACTBE THAPONPHUBOIOB IPUMEHSIOTCS METAUIMYECKUE (CTallH,
YyI'yHbl, LIBETHBIE METAUIBl U MX CIUIABBI, PEJIKHE METAUIb) U HE METEJUIMYECKUE
(a:macTomepbl, TOJMMEPBI, U3/IENUs U3 KapTOHA, OyMaru, BOMJIOKa U KOXKHU) MaTepUabl.

JleTanu rugponpuBOAOB U3rOTABINBAIOT B OCHOBHOM U3 BBICOKOJIETHPOBAHHBIX U

BBICOKOKQUECTBCHHBLIX HWHCTPYMCHTAJIbHBIX, HCMCHTYCMbIX, a30THUPYCMbIX H (pe>1<e)
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HEP)KABEIOIUX CTAJEH, OTIMYAIOIIMXCA IOBBIIICHHOM HW3HOCOCTOMKOCTBIO, MaJIbIM
KOA((UIMEHTOM JIMHEHHOTO  PAcCIIMpEeHHs, MHHUMAJIbHO JAedopmaiel mnpu
TEPMHUUYECKOIN 00pabOoTKe, FIKCITyaTallui U XpaHEHUU.

B npows3sBOACTBE THAPONPUBOAOB 3arOTOBKY MOKHO IIOJYYHUTh JIUTBEM,
00paboTKOI TaBIEHUEM, a TaKXKe MEXaHUYECKOM 00pabOTKOM, pe3Koil U3 MpOKAaTaHHBIX
npo¢uiei, riaBHbIM 00pa3oM u3 TpyO U sucTtoB. Crocod MOJyd4eHHs 3aroTOBOK
BBIOMPAIOT C YYETOM XapakTepa MPOU3BOJACTBA M OMPEACNSIOT O00BEMOM BBIMTYCKa,
MaTepuaiga M TeXHUYECKHX TpeOoBaHuil Kk netanu. IIpu comocraBieHUM XapakTepa
IIPOM3BOJCTBA IOKA3aTEJIEM COBEPLICHCTBA CIOCO0A MOJIyYEHUs 3arOTOBKH SIBIISETCS

OJIM30CTh €€ TeOMEeTPUIECKON (POPMBI K OKOHUATEIIBHO 00pabOTaHHOM JIETaJIH.

6.5. TeXHMKO-IKOHOMHUYECKOE 000CHOBaHHE BbIOOPA 3ar0TOBKHU

CebecTonMOCTh MTPOU3BOJICTBA 3arOTOBKU, 0€3 ydueTa 3aTpar Ha MpeABapUTEIIbHYIO
MEXaHHUYECKYI0 00pabOTKYy, JJIsl CIIOCOOOB JIUThS OTPEIEIISIEM 10 3aBUCUMOCTH:
C+K,, S

-|—=.G,.-K,-K,-(G,.-6,)—|.K 10
1000 ( ")1000 ? (10)

3ae 3az

rae C — 6a3oBas CTOUMOCTH | T 3aroTOBOK, pyO/T;

K., — K09 GUIMeHT q0TI1aThl 3a TEPMHUECKYI0 00pa0OTKY M OUYHUCTKY 3aTrOTOBOK,
pyo/T;

G,,r — Macca 3aroToBKH, KT

K, — ko3 pummeHT, yIuThIBArOIINI TOYHOCTHBIC XapaKTEPUCTUKH;

K. — ko3 puimeHT, yauThIBaronnil CEpUiHOCTD BITyCKa 3ar0TOBOK;

G, — Macca geTanu, Kr;

Sorx — CTOUMOCTH 1 T OTXO/10B, PYO;

K¢ — koadpuuunent, yunteiBatomuii HHQIALUIO (10 OTHOLIEHHUIO K IieHam 1991 .
Ky =9);

Macca 3aroToBku:

G,,= (11)
riae K, — koadduiment BecoBoii TOUHOCTH.
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Onvosan ueHa 1 T OTAMBOK U3 YYTyHa, py6.

Tabmya 3.9

F_Macca onHO# Fpynna cnowHoOCTH
OTRWBKW, KI' 1 2 3 4 5 6
— 4.5 322 401 496 590 704 843
5,65 316 394 486 579 691 827
7.15 310 386 477 569 677 811
9 304 379 468 557 665 796
Tabmmuya 3.10
OnTosan ueHa 1 T OTAMBOK M3 cTanu, py6.
Macca opHo# 'pynna cnoxHocTm
OTANBKW, KF 1 2 3 4 5 6
14,25 352 439 542 645 770 922
18 346 431 533 634 756 906
225 341 424 524 623 744 891
28,25 335 417 515 613 732 876
Tabnuua 3.11
Onrosas yesa 1 T nokosox, py6.
Macca oaHo#i Fpynna cnoxHocTv
NOKOBKM, Kr 1 2 3 4
2,825 398 452 506 567
3,575 382 432 485 544
4,5 368 418 468 524
5,65 354 403 450 504
7,15 342 389 435 486
9 332 376 422 472
11,25 321 365 409 458
Tabnuuya 3.12
Ontosan uena 1 T WTaMnoBok, py6.
Macca oMo Fpynna cnoxHocTH
WTAMNOBKW, Kr 1 2 3 4
1.8 508 577 647 724
2,25 482 548 613 686
2,825 457 519 582 651
3,575 439 499 558 625
4.5 422 480 538 602
5,65 407 463 517 579
7,15 393 446 500 559
9 381 432 484 542
11,25 369 419 469 526
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Tabnuua 3.13
" BonnaTtul 3a TepMoo6paBoTKy N OUMCTKY 3aroTOBOK

Bua repmoobpaGorku K+.0, PY6./T
Omxnr 15
Hopmanusauus 25
O4ucTKa OT OKanWUHbI 8

Tabnuya 3.14

KoaddpuuuedT K, yHUTLIRAIOUMIA KNTACC TOYHOCTU pa3Mepos
B8 3aBUCUMOCTH OT cnocoboB nNuTLA

Cnoco6 nuTeLa K,
B necvaHo-rnMHNUCTLIE popmbl (IMFD), B o6onoukoebie GoOpMbI 1,165
B kokune, LeHTpobexHoe nutke 1,27
Mo BoiNnasnaeMbIM MOAENAM 1,67
Tabanya 3.15

KoacdpduimeHT K, YUUTHIBAIOIUA CEPURHOCTD BbINTYCKA 3aroTOBOK-MOKOBOK
maccoit 2,5—10 xr

Yucno noKoBOK B ron0oBOM 3aKase, wWr. K.
125 n menee 1,5
126—250 1,25
251—500 1,1
Cabiiue 501 1
TaGnuya 3.16

Koadpuument K, yUUTHIBAOWMIA COPUAHOCTb BLINYCKA WITAMNOBOK

fpynna YuCno ropaYMx WTaMnosoxk B roA0BOM 3aKa3e
cepwit- npM Macce oaAHON LITAMNOBKM, KI K,
HocTw 1,6—2,5 2,5—4,0 4,0-10 10—-25
5 700 n meHee | 650 u meHee | 500 un mexee | 400 u meHee | Mo ao-
roeo-
pam c
nokyna-
TEenem
4 701—1400 651—1250 501—1000 401—-750 1.3
3 1401—4500 ! 1251—4000 | 1001—3500 | 751—3000 1,15
2 4501—120 000|4001—100 0003501—75 000(3001—50 000} 1,0
1 Ceouile Cebile Cabilie Cabilie 0,9
120 000 100 000 75 000 50 000
Tabmua 3.17
KoadhduumeHT K, yUUTLIBAIOLMIA CEPUWIAHOCTD BbiNYCKa OTAMBOK
Paamep napTum, wr. K. Paamep napTum, wr. K.
Menee 200 1,23 12 001—-20 000 1,03
201—1000 1,15 20 001—75 000 1,0
1001—4000 1,1 75 001—200 000 0,97
4001—12 000 1,06
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IIpumep

BblﬁOp mMarTtepuaJjaa IJjid I3roToBjJacHud JUCKA H ME€TOAA MMOJYYCHUA 3Aar0TOBKHU

B ruaponpuBONOCTPOECHHUH Uil W3TOTOBJICHHS PACIPEACIUTENBHBIX JUCKOB
TUPOHACOCOB HMCHOJBb3YIOT cTanb 40X. Hanbonee moaXoasiuM METOIOM MOJTYyYECHUS
3aroTOBKH SIBJIIETCS TOpsiyas 00bEeMHAas IITAMIIOBKA B 3aKPHITOM IITAMIIE.

Meton ropsuell O0OBEMHOW IITAMIOBKM IPUMEHSAETCS MpU CpPEeAHEe- H
KPYITHOCEpPUIHHOM IMPOU3BOJCTBE, MPU 3TOM 3arOTOBKA 3HAYUTENIBHO MPUOIMIKAETCS K
roroBoil getanu. [Ipy mTaMIoBKE B 3aKPBITHIX IITAMIIAX MOJYYarOT 0OJIee TOYHbBIE
HITaMIIOBaHHBIE 3arOTOBKHU, MEHBIIE PACXOAYIOT METAJIT; IPOU3BOIUTEILHOCTh BBICOKAS
OpU TOHWKEHHOW CTOWKOCTM IUTAMIOB W OrPAaHUYEHHOCTH (OpPM IITAMIOBOK.
[IItaMmoOBKY B 3aKpbITBIX IITamMIax HHA4Ye Ha3bIBalOT 0e300is0iiHON. CpaBHEHUe
CHOCOOOB MPOM3BOJACTBA 3arOTOBOK IO HUX CEO0ECTOMMOCTU TO3BOJSET BbIOpaTh

ONTUMAJIbHBIA METOJI U CIIOCO0.
TexHUK0-IKOHOMHYECKOe 000CHOBaHHE BHIOOPA 3ar0TOBKHU

CebecTonMOCTh TPOM3BOJICTBA 3aTOTOBOK, O€3 yueTa 3aTpaT Ha
IIPEeIBAPUTETHLHYI0 MEXaHUYECKYI0 00pabO0TKYy, /ISl CIIOCOOOB JTUThS U 00PaOOTKH

AAaBJICHUCM OIPCACIIACTCA IO 3aBUCUMOCTH!

C+K,,

Somx
Csae = WGSGE’ .RT 'KC _(G3a2 _Gﬂ)looo K@, (10)

rne C — 6a3zoBas CTOUMOCTH | T 3aroToBOK, py0./T ;

Kt — k03¢ duimenT 1omimartel 3a TEPMUIECKYI0 00pabOTKY U OUUCTKY
3aroToBOK, pyo0./T;

G, — Macca 3aroToBKH, KT

Kt — ko3 purmenT, yauThIBaronuii TOUHOCTHBIC XapaKTEPUCTUKU 3arOTOBOK;

G, — Macca geTanu, Kr;

Sorx — CTOUMOCTD 1 T OTXOAOB (CTPYKKH), pYyO;

K¢ — K03 duLMenT, yunThIBaOMUi HHQIIALHIO.

Macca 3aroToBku ornpenessieTcs no popmyie:
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zaz )
KB.T.

rae Kgt — koadduimeHT BecoBoit TOUHOCTU
Jlimst mrramnoBanHoM 3arotoBku Ky +=0,8, oTcrona

3
zaz 0,8 :3,75 KT’

Jlist BeIOpanHoO# 3arotoBku ~ C=519 pyo0.
Kr0=25, py0./T
Kr— He yuntbsiBaercs (IITaMIOBKA)
K.=1,0
Son=27 py0./T
Ko=5

27
3,75-1,0-(3,75-3)—— =10
( )1000} pyo.

519+ 25
OTCIOI[a: C3a2 =

1000
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7. Pa3paboTka TeXHOJIOTHYeCKHX onepamuii
7.1 Bp10op mocien10BaTeIbHOCTH MEPEX0A0B B ONEPALMU U CPEACTB HUX

TEXHOJIOIHYECKOIo OCHAIICHUA

IMpumep

TexHO0JIOrusi M3roTOBJICHUS 3aHET0 pPacnpeacJauTeJbHOro JuCKa ruyipoaacoca

05 IlpaBka

["opuzonTanbHO-(Qpe3epHbIi YHUBEPCANbHBIN cTaHOK 6P80
Mertannopexxyuuii ”HCTpYMEHT: pe3a TopLoBast

®pe3epoBaTh TOPIbI, BBIACPKUBAS JUAMETP 3ar0TOBKU 110 MM.

010 Toxapnasn

Toxkapssliit ctaHok ¢ UITY

MeTtamiopeKynuil HHCTPYMEHT: TOKapHbIN IPOXOJHON OTOTHYTHIN pe3el C
IJIaCTUHAMU U3 OBICTPOPEKYILEH CTaIn

Tounths HapYyKHYIO NOBEPXHOCTH b Ha munHy 110 MMm.

015 Toxkapnasn

Toxkapusiit ctanok ¢ UITY

Metamnopexymnuili THCTPYMEHT: TOKapHbIM YMCTOBOW IIMPOKUN pe3ell C IIIACTUHAMU
13 TBEPAOIO CIJIaBa

TounTh HAPYKHYIO NOBEPXHOCTh HA JIIUHY 110 Mm.

020 CepJiienue

CraHok (pe3epHO-CBepIIIbHO-pacTouHoit OMM-67

MeTamiopexyiuit HHCTPYMEHT: CIIMPAIbHOE CBEPJIO U3 OBICTPOPEKYIICH CTaH ¢
UJTUHIPUIECKUM XBOCTOBUKOM

[IpocBepauTh OTBEPCTHE TUAMETPOM 2,2 MM Ha JUIUHY 26 MM.

025 PacrtaunBanue

OnHOMNMHAETBHBIN TOKAPHO-PEBOIBBEPHBIN aBTOMAT 15140
Merannopexxyuuii ”HCTpPYMEHT: TOJIOBKA pacTOYHasi yHUBEpCAJIbHAS

PactounTh BHyTpEeHHEE OTBEPCTHE MOJ] YCTAHOBKY BTYJIKU Ha MIyOUHY 32MM.
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030 PacraunBanue

OpHoWIUHAEIBHBIA TOKAPHO-PEBOILBEPHBIN aBTOMaT 15140

MerannopeXyuuii THCTPYMEHT: TOJI0BKA paCTOYHAsl YHUBEPCAJIbHAS

PacTounTs BHYTpEHHHE OTBEPCTHUS MOJI yCTAHOBKY IIAHOBI HA TITYyOHHY 8,5 MM.

035 OopadoTka pacok

Tokapnsblii ctanok ¢ UITY

MerannopeKymuii THCTPYMEHT: TOKapHbIM NPOXOJHOU MPSAMOU pe3el ¢ IIIaCTUHAMHU
U3 TBEPJOIO CIIaBa

Hapesats acku B pazmep 110 MM 1 OTIIOIHPOBATE.

040 OopaboTka pacok

Toxkapnsiit ctaHok ¢ UITY

MeTamnopexynili THCTPYMEHT: TOKapHBIN MPOXOIHON MPSMON pe3el] C MIaCTUHAMHA
13 TBEPJOrO CIUIaBa

Hapeszatb packu B pazmepst 56 mm u 110 MM 1 OTHOSTUPOBATS.

045 TepmooOpabdoTKa

3akainka npu temnepatype ot 500-700 °C B anekTporneun B TeueHue | daca.

Otnyck npu temneparype 200-250°C B Teuenune 1 gaca.

O06paboTka X0JI0/I0M B XOJIOIHOM IITamIle mpu Temmepatype -60-70°C B Teuenue 1
yaca.

050 liudgosaabHas

Cranok kpyrnonuiddoBaibhbiii 3M1638

Meramiopexxyuuii MHCTpYMEHT: Kpyr uuudoBainbHblil npsmoro npoduust I nus
KpyriouuiidoBaabHBIX U OeciieHTpoBO-1LTH(oBaIbHBIX cTaHKoB o ['OCT 2424 - 78.
[IpouundoBaTe  BHYTPEHHIOIO TOBEPXHOCTh IO  YCTAaHOBKY MIaliObl  1oA
IEPOX0BATOCTh R,2,5.

055 HlnudgosaabHas

Cranok kpyrnonuidoBanbhbiii 3M1638

Mertamiopexxyuuii MHCTpYMEHT: Kpyr uuudoBanbHblil npsimoro mpoduust IIIT nos
KpyrionunoBabHEIX U OeciieHTPOBO-ITUTH(OBATBHBIX cTaHKOB 110 'OCT 2424 - 78.

[IpoumudoBaTh HapYKHYIO MOBEPXHOCTh A MO MIEpOX0BaTOCTh R,0,63.
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060 HlnudgoraabHas

Cranok kpyrionutugoBaibHbiii 3M1638

MeTtamnopexxynuii ”HCTPYMEHT: Kpyr HumdoBaabHbii npsmoro npodwuns [T mus
KpyriouuiidoBaabHBIX U OeciieHTpoBo-1UH(oBaIbHBIX cTaHKOB 1o ['OCT 2424 - 78.
[IpommudoBaTh HapyKHYIO TOBEPXHOCTH b 1Moy mepoxoBatocTtsh R,3,2.

065 IIpombIBKA

070 KoncepBanus

7.2 Bb100p MeTA/LUIOPEKYIIUX CTAHKOB

1. F'opu3onTaabHO-(pe3epHbI YHUBEPCAJIbHbINH cTaHOK 6P80
[TapameTpsl cTaHKa:

Pa3Mepsb1 paboueii MOBEepXHOCTH CTOJIA, MM 200x800
HauGounbiiee nepemenieHue crojia, Mm:
POA0JIbHOE 500
MOTIEPEYHOE 160
BEPTHUKATBHOE 300

Paccrosiaue, MM:
OT OCHU TOPU3OHTAIBLHOTO IIIMUHIEIIS

710 TIOBEPXHOCTH CTOJIA 20-320
HaubGonpiuit yron noBopora crona,’ +45
BuyTtpennuit konyc mmnunaens no F'OCT 15945-82, mm:

TOPU30HTAIBHOTO 40
YHuciio ckopocTer WITUHAEIS:

TOPU30HTAIBHOTO 12
YacToTa BpareHus MmuHaesNs1, 00/MHUH:

TOPU30HTAIBLHOTO 50-2240
Uwucno pabounx momay crosa 12
ITomaga croia, MM/MHUH:

MPOJI0JIbHAS 25-1120

nonepeyHas 25-1120

BEepTUKAIbHAS 12,5-560
CxopocTh OBICTPOTO NIEPEMEIIECHUS CTOJIa, MM/MUH:

IPOJI0JIBHOTO 2300

MOTIEPEYHOTO 2300

BEPTHUKAJILHOTO 1120
MOTIHOCTB AJIEKTPOABUTATEINS PUBOIA
TJIaBHOTO JABM)KECHMS, KBT 3
["aGapuTHBIE pa3Mepbl, MM:

JUIMHA 1525

ITUpUHA 1875

BBICOTA 1515
Macca, xr 800

2. Tokapublii ctanok ¢ UITY
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[TapameTpsl cTaHKA:
pPacCTOsTHUE OT OCH WJIM TOpLIA

HIITHHJIENS 10 CTOJIa, MM 30-450
PACCTOSTHUE OT BEPTUKAJIBHBIX HAMPABIISIOMINX

JI0 CEpEeIUHbI CTOa, MM 220-470
pasMepbl pabodero cTojia, MM 1250 x 320

Haubombiiee ICpEMEIICHUEC CTOJIa, MM.

IPOAOIBHOE 800
MONepeyHOe 240
BEPTUKAIBHOE 420

Yacrora Bpamenns mmuaaens - 31,5; 40; 50; 63; 80; 100; 125; 160; 200;
250; 315; 400; 500; 630; 800; 1000; 1250; 1600 MuH "

ITongauga cTona:
npojoibHas U nonepedHas - 25; 31,5; 40; 50; 63; 80; 100; 125; 160; 200;
250; 315; 400; 500; 630; 800; 1000; 1250 MM/MuH.
BepTukaneubix - 8,3; 10,5; 13,3; 16,6; 21; 26,6; 33,3; 41,6; 53,3; 66,6;
83,3;105; 133,3; 166,6; 210; 266,6; 333,3; 416,6 MmM/MuH.
MoHOCTh 3neKTpoABUraTens, KBT:
TJIABHOTO JIBMKECHUSA 7,5
[I0JIa4M CTOJIa 2,2
["abapuTHBIE pa3Mepbl, MM:
JUTAHA 2305
IMpUHA 1950

3. OaHoINMUHACJBbHbIH TOKAPHO-PeBOJIbBepHbIA aBTOMaT 15140
ITapameTpsl cTaHKa:
HauGonpmmii quametp 06padaThiBaeMOro
pyTKa, MM 40
HauGonpmmii tuamerp Hape3aemoil pe3bObl:

B CTaJILHBIX JICTAIIX M24
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B JIETAJISIX U3 JIATYHU M32
Hanbonpinas nogaya npyrka
3a OJIHO BKJIIOUEHHE, MM 100
HawnOounp1mii X011 peBOJIbBEPHOI
TOJIOBKH, MM 100

Bpewms u3rorosieHus: oqHOU

JIeTau, ¢ 10,1-608,3
YacroTa BpanieHus MIMUHICIA, MUH
IIpU JIEBOM BpAIICHUU 160-2500
IIpU [IPaBOM BpaIICHUN 63-1000

Paccrosinue ot TOpLa IMITUHACIA 10 peBOHBBepHOﬁ I'OJIOBKH, MM

HanuMEHbIIIEE 75
HanOOJIbIIIEE 210
MOoOIIHOCTB AEKTpoABUTaTENS, KBT 55

4. KpyraouuingoBaabHbiii ctanok 3M1638

[TapameTpsl cTaHKa:
Huamertp mmudoBaHus, MM 0,8-25
Hawnbonpmmas qiuHa nummdoBaHusa, MM 170
YacToTa BpanieHus nuindoBaIbHOTO KPyTa, MUH 1910, 2720
YacTora BpanieHus BeAyIero Kpyra
(6eCCTyIIeHIaTOE PEryTHPOBAHILE), MUH 17-150

Tun nmudosansHoro Kpyra - [111

HauGonpmmii tuamerp, MM 350
HanmMenbiuii tuamerp, Mm 280
HauGonpmas mmpuaa, MM 100
JlnameTp oTBEpCTHUS, MM 203

Tun Begymero kpyra - I1I1.

HauGonpmumii tuamerp, Mm 250
HaunmMenbiuii tuamerp, Mm 200
HauOonbias mmpuna, Mm 100
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JluameTp OTBEPCTHUS, MM 127

MouHOCTh neKTpoaBUraTens, KBT:

nuIOBaILHOTO Kpyra 7
BEYIIETro Kpyra 0,25
["abaputHbie pa3Mepsl, MM:

JUTAHA 2230
HIMpHUHA 1455

5.CtaHok (¢pe3epHO-cBepIANIbHO-pacTouHoii OMM-67

[TapameTpsl cTaHKa:

Pa3zmepsl paboyeil moBepXHOCTH

TOPU30HTATIBLHOTO CTOMNA (IJIMHA X UpuHY), MM 1250 x 320

Uucno T-o6pa3HbIX MMa30B HA CTOJIAX 5

[upuna nenTpaibHbIX T-00pa3HBIX Ma30B, MM 14
[upuna octanbHbIX T-00pa3HBIX Na30B, MM 14
Paccrosinue mexay T-oOpa3HbIMU TTa3aMH, MM 63
KonuuecTBo 0a30BBIX OTBEPCTUH HA CTOJIE 48
JnameTp 6a30BBIX OTBEPCTUI HA CTOJIE, MM 24

Paccrosinue Mexy 6a30BbIMUA OTBEPCTHUSIMU

ctoJia (TIpoI0JIbHOE/TIOTIEPEUHOE), MM 1 00 +0,3/63 = 0,3
HauGomnbiee nepemenienue, mpoioabHOe, MM 800
HawnGosnbiee nepemenieHue, monepeaHoe, Mm 320
HauGosnpiiee nepemenierne, BEpTUKAITBHOS, MM 400

HaunGonbiiee nepemMenienne rub3bl

BEPTUKAILHOTO IIMUHAEIISA, MM 60

KoHnen mmunHaenei ¢ KOHyCHOCTbIO 7:24 40ATS

PaccrosiHue ot ocu TOPU3OHTAJIBHOTO IIITHHACIIA
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110 paboYei MOBEPXHOCTH TOPH30HTAILHOIO CTOJIa, HAUMEHbIIIEe/HanOOJIbIIIEE,
MM 100/500

Paccrosnue ot TOpIA BEPTHUKAJIbHOTI'O HIITMHACIIA

70 paboueli MOBEPXHOCTH TOPU30HTAIBHOIO CTOJIA, HANMEHbIIIee/HanOoJIbIIIee,
MM 10/410

HawnOomnp1iee paccTossHUuE OT TOpLAa TOPU3OHTATIBHOTO

IIIUHEIS 10 Kpasi TOpU30HTAIBLHOTO CTOJIa, MM 110

HawnOonp1iee paccTossHUE OT TOpLA TOPU3OHTATIBHOTO

IIMTAHJIENS IO TOPLia CEPbru, MM 290

HaunOonpmmii BEUIET OCH BCPTHUKAJIBHOI'O

IIITAHCIS, MM 430
KonruecTBo ckopocTel MINMUHAEIEH 18
[Ipenensl yacTOT BpalleHus mnuHAeneu, 1/MuH, 63...3150
KonuyecTBo pabounx nojau 16
[Ipenensl pabounx mojay, MM/MUH 16...500
Bennuuna ObIcTpOro xoaa, M/MHUH 0,7

Yroa noBopoTa BEpTUKAIBHOIO IIIUHEIS, IPajl + 90
MakcumanbHast Mmacca oOpabaTbeiBaeMoi AeTald, KT 350

MakcuMasbHO TONYCTUMBIN KPYTAIIUNA MOMEHT

Ha FOPU30OHTAIBLHOM HIMuHAeae, Hm 180

MaxkcumanbHO JTOIYCTUMBIN KPYTSIUNA MOMEHT

Ha BEpTUKAJIbHOM mmnuHaene, Hm 120
MaxkcumanbHoe ycunue nogad, N 6000
CyMMapHasi MOITHOCTB AJIEKTpOABUTATENEH, KBT 7,0

Macca cranka, He Oojee, KT
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7.3 Bb100Op pexyminx HHCTPYMEHTOB

®pe3a ToprioBas HacaaHas U3 OsicTpopexyiei ctamm (o OCT 9304-69)
(D=40 mm, L=32 MM, d=16 mm)

ToxapHbIN TPOXOAHON OTOTHYTBIM pe3el] C TIaCTUHAMU U3 OBICTPOPEKYIIECH cTau (110

I'OCT 18868-73) (H=16 mm, B=10 mM, L=100 MM, m=6 MM, a=10 MM, 1=0,5 MM)

ToxapHbIl YMCTOBOW MIUPOKUH pe3el] C IIacTuHaMU U3 TBeporo cruiasa (mo 'OCT

18881-73) (h=16 MM, b=10 mm, L=100 MM, =10 mm)

CrnupasibHOE CBEPJIO U3 OBICTPOPEIKYIIEH CTaU C HUIUHIPUIECKUM XBOCTOBUKOM (I10

TOCT 4010-77) (d=0,5-20 mm, L=20-131 mm, 1=3-60 mMm)

Kpyr mummdoBansabiii npsmoro mnpoduias I gng  xkpyrinomudoBaidbHBIX U
OecreHTpoBO-ILIMGoBAIBHBIX cTaHKoB 1o 'OCT 2424-78 (D = 250 mm, H = 20 mm, d
=75 MMm).

TokapHbIli TPOXOJHON MpAMOM pe3el ¢ IIacTuHaMu u3 TBepaoro cruiasa (mo 'OCT
18878-73) (h=16 mm, b=10 mm, L=100mm, ¢=45°, I=8 mm, R=0,5 mm)
I"osoBka pactouynas yausepcanbHast 6310-0001 (mo 'OCT 22393-77)

7.4 Pacuyer pe:KMMOB pe3aHusA

ToueHune

1.Be160p riryOuHbI pe3anus t (Mm)

Hasnauaercs 1o ycnoBuio yaaJeHus MpUItycka rmnoj oopadbotky 3a 1 pabounii xo/
WHCTPYMCHTA.

[Ipumnyck MmeHee 7 MM MOXET OBITh CpE3aH 3a OJIMH MPOXoJ pe3na. B atux
ciydasix pabouas riryOuHa pe3aHus paBHA MPUITYCKY Ha 00paboTKy —t=2,5 MM

2. Beibop mogaun Ha 1 060poT Sg (MM/00)

Bri6upaem pekoMeHI0BaHHYIO U3 CTpaBOYHUKA mpH t=2,5 MM, S¢=0,8 Mmm/00

3. Onpezenenne CKOpOCTH pe3anust (M/MUH)
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Ocy1ecTBIsI€TCS C YYETOM BBIOPAHHBIX TTyOWH pe3aHus, Moauu, CBOMCTB
00pabaThIBaEMOT0 M PEXKYIIEro MaTepuaia, FeOMETPUEH U CTOMKOCTH HHCTPYMEHTA.
— CV

T .t* .87

\ Ky, (12)

rae Cy, M, X, Y — k03 HUIHEHTHI, KOTOPBIE 3aBUCST OT BUJa 00pabOTKH
T — nepuoJ1 CTORKOCTH HHCTPYMEHTa (MUH)
Ky — koaduiment, yauThIBarOmui ycaoBUst 00padoTKH
Koaddunuent K, sBasercs npousseaeHreM K03 HUINEHTOB, YUUTHIBAIOIINX
BIMsIHUE MaTepuaia 3arotoBku K, coctostHus moBepxHocTH Ky, 1 Matepuana
uHcTpyMmeHnTta K.
K,=1,0-0,87-0,94=0,8178
ITo cnipaBouynbiM nanHeiM C,=340, x=0,15, y=0,45, m=0,20
[lepuon croiikocTy HHCTpyMeHTa T pyu OJTHOMHCTPYMEHTaJIbHON 00paboTKe
coctanisieT 60 MUH.

Otcrona:

340 M/MUH
V = o5 g5 g o 0878 =118

4. Onpenenenne cuiel pe3anus Py, (H)
P.,.=10C t"S’V".-K | (13)

rae C,, X, y, N — K03 (UIMEHTBI, 3aBUCAIINE OT BUJa 00pabOTKH
Kosdpunment K, npencrapnsger codoi npousseneHne paaa KodppuiueHTon
(Kp=KypKpK,pKipKip), yanThIBatommx yciaoBus pe3aHus.

st Py: K,,y=0,85, Kp=1,0, K,,=1,15, K;,=1,0, K;=0,87, C,=200, x=1,0, y=0,75,

n=0.

Husa Py: K,,,=0,85, K,,=1,0, K,;=1,6, K;,=1,7, K;;=0,66, C,=125, x=0,9, y=0,75,
n=0.

M Py :K,,,=0,85, K,,=1,0, K,,=1,7, K;,=0,65, K,=1,0, C,=67, x=1,2, y=0,65,
n=0.

K, (P,)=0,85-1,0-1,151,0-0,87=0,85
K, (P,)=0,851,0-1,6:1,7:0,66=1,53
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K, (P,)=0,85-1,0-1,7-0,65-1,0=0,94
P,=10-200-2,5-0,8""-118%0,85=3595 H
P,~=10-125-2,5°°-0,8°-118%1,53=3690 H
P,~=10-67-2,5"%0,8"%-118°-0,94=1636 H

5.MomHocTh pezanus (N): onpenensiercs mo GopMmyiie:

P,-v
=2 14
1020 - 60 (14)

~ 3595.118
102060

=6,9kBT
CaepiieHue
1.ITpu cBepnenun riayOuHa pezanus onpenensercs kak t=0,5D orBepcrus
t=0,5-2,2=1,1 mm
2.ITogauva (S): mpu CBEpJICHUH OTBEPCTHI 0€3 OrpaHNIUBAIONTUX (PAKTOPOB,
BbIOMpAaEM MaKCUMAJIbHO JIOMYCTUMYIO [0 IPOYHOCTH CBEpJia Mo1avy:
Martepuan ceepina POMS, HB<160, D = 2,2mm => S = 0.13MMm/00.

3.Cxopoctb pe3zanust V (M/MHH)

CKopocTh pe3aHus MPU CBEPJICHUH ONPEIETACTCS U3 BhIPAKECHUS:

C, D¢
U:Tm'sy'KU (15)

3HadeHue rnepuoaa croikoctu uHCTpymenTa T, koaddunmenta C, 1 mokaszarenen
crernenu ((,M,Y) IpUBEACHBI B CIPAaBOYHUKE.

OO6mumii monmpaBoYHbIN KOAGOUIIMEHT Ha CKOPOCTH pe3aHusl, YUUTHIBAIOIINN
(akTHUECKHE YCIOBUS pPE3aHUs, PaBEeH:

K, =K, - Ky, Ky, (16)
rae Kpy— koadduiiuent Ha oOpabaTeiBaeMblii MaTepUall;
Ky — koadpurmenT Ha HHCTpyMEHTAIBHBIA MaTepUa,
Ky — K03 puueHT, yauThiBarouuii riryOuHy CBEpIICHUS.
K,=1,22-1,15-0,6=0,84
I[To cnpaBounuky C,=7,0; q=0,40; y=0,70; m=0,20; T=8 muH.

7,0-2,2°%

b= 3920 013070 0,84 = 22 m/mun
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4 Kpyrstumit MoMeHT(M,,( H - x ) 1 cuna pe3anus (P,(H)): onpenenstorcs us
BBIPKCHUM:
M, =10C,-D%-S¥.K, (17)

P, =10C,-D%-S”-K, (18)
3Hauenus kodpdunuentos C,, C, u nokazarenei crernenu (0,Y) B3sATHI U3

CTIIPaBOYHHKA.
Koaddunuent, yuuteiBaroniuii pakTudeckue ycioBusi 00pabOTKH, B TaHHOM
Clly4ae, 3aBHCHT TOJIKO OT MaTepHana oopadaTeiBaeMOH 3aroToBku u paseH: K,,,=0,85

M, =10-0,0345-2,2°*.013%" .0,85=0,96 H'-m
P,=10-68-2,2°*.0,13%" .0,85=190H

Momnocts pe3anusa(N(kBT)): onpenensercs no dhopmyre:

M, -n
N = 19
9750 ' (19)

rae My, — KpyTSIUNA MOMEHT;
N —9acTOTa BPalICHUS] MHCTPYMEHTA WJIA 3arOTOBKHU.

Ne 1000-v 1000 - 22/ ymun
7-D 3.14-0.0022m

_ 0,96H - m-300006 / mun
9750

=300006 | mun

N = 0,3xBm.

[nudoBanue
Pa3paboTky pexnmMa pezanus npu NUIM()OBAHUY HAUMHAIOT C YCTAHOBJICHUS
XapaKTEPUCTUKU MHCTpyMeHTa. OCHOBHBIE MMapaMeTphl pe3aHus Mpu NUIU(OBaHUH
OTIPEAEIISIOTCA MO CIIPAaBOYHBIM JaHHBIM:
CKOPOCTb BpalllaTeIbHOTO IBUKEHUS 3aroToBKU V,=20 M/MUH
riyouna nudoBanusa t=0,01 MM
pojioibHas nmojaya S=18 Mm/00
DddekTrBHAs MOIIHOCTH, KBT npu nuirdoBaHuy TOPLOM Kpyra OnpeaessieTcs 1o
dbopmye:
N=C, -V -t*-b*, (20)

rae b — mupuna numdosanus, M.
ITo cipaBounbIM gaHHbIM Cn=3,8; 1=0,3; x=0,25; z=0,3
N=3,8-20%%-0,01°%-26°=7,8 kBt
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8 TexHuuyecKMid KOHTPOJIb

B mpakTtuke NOpoW3BOJACTBA THAPONPHUBOJA  PA3IUYAOT JiBE€  (POPMBI
TEXHUYECKOTO KOHTPOJIS: TACCUBHYIO U aKTHBHYIO.

[Ipu maccuBHOM KOHTpoOJE (DUKCHPYETCA NOCTHUTHYTOE KAaueCTBO MPOAYKIIHH.
HecmoTrpss nHa Oonbiryto TpyaoemkocTh (15—25% ot oOmieit  TpymoeMKocTu
MIPOU3BOACTBEHHBIX OINEpalrii) U OTCYTCTBHE BO3MOKHOCTH IMpENYyNpexAcHUs Opaka,
sTa (opmMa KOHTpOJISI TOJydwsia HaOoJbIlee paclHpoCTpaHEHHE Ha XHUMHUKO-
TEPMUYECKUX, IPEABAPUTEIILHBIX MEXaHUUECKUX U COOPOUYHBIX Olepauusax (HarpuMmep,
IIPU CEJIIEKTUBHOI COOpKE).

AxkTuBHasE (QopmMa TEXHHMYECKOI'O KOHTPOJSI OCYLIECTBISETCS B IIpolecce
M3rOTOBJICHHS] JE€Tald. AKTUBHBIA KOHTPOJIb MOXET 3aKIIOYaThCsl B IPOBEPKE
TOYHOCTU CPEJCTB IPOU3BOJCTBA, B IPOBEPKE MPABUIBHOCTH B3aUMHOTO MOJIOKECHHUS
oOpalaTeiBaeMOM J€Talli U HUHCTPYMEHTA, a TAK)KE B HETIPEPHIBHOM KOHTPOJIE JETAIU B
npoiuecce 00pabOTKH, YTO IMO3BOJSET CYAWTh O THPABWIBHOCTA MNPOTEKAHUS
TEXHOJIOTUYECKOIO HUKIIA.

Pa3znnuaroT 1Ba METOZa aKTUBHOTO KOHTPOJIA:

1) crarucTUYecKuil (BHIOOPOYHBIN); 2) aBTOMATHYCCKHUH.

[Ipu cTaTUCTHYECKOM METOJi¢ OIICHUBAIOT TOYHOCTh TEXHOJOTHYECKOTO
nporecca npu oOpaboOTKe JeTalivd; YCTaHABIMBAIOT SKOHOMHYECKU II€JeCO00pa3HbIe
MoJI JIOMYCKOB; TPEIYNPEKIA0T TOsBICHUE Opaka M OCYIIECTBISIOT TEKYIIHUMA
KOHTPOJIb 32 XOJAOM TEXHOJOTHMYECKOTo Tporecca 0oO0pabOTKH; TPOU3BOAST
BBEIOOPOUHYIO TPOBEPKY TOAHOCTH 00OpabaThIBaeMBIX JeTaleld W WX TPHEMKY;
HCCIIEAYIOT U 00pabaThIBAIOT OMBITHHIE TAHHBIC B TAPTUH U3MEPEHHBIX JCTAJICH.

[Ipu 06paboTKe pe3yabTaTOB MO yKa3aHHBIM OIEpalUsM HCIOIL3YIOT MPHUEMBbI
MaTeMaTUYeCKOW CTATUCTUKH U TEOPUH OIIHOOK.

AKTUBHBIM aBTOMATHYECKUW KOHTPOJIb MPUMEHSIIOT Ji1 CTONPOLIEHTHOU
MPOBEPKU JIeTAJIe mociie Oo0pabOTKHM B YCIOBHUSIX KOMILJIEKCHOM aBTOMATHU3alUU
npou3BojcTBa. Hanbomnee coBepiieHHbI Takue (OPMbI aBBTOMATHIECKOTO KOHTPOJIS, TIPH

KOTOPBIX OJHO H3MCPUTCIILHOC YCTpOﬁCTBO, YCTAHOBJICHHOC Ha CTAaHKC, YIPaBJIIACT
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pabouyuM IMKJIOM CTaHKa, a APYroe, MPOBEPSIOIIEE JAETalIM B Ipolecce 00pabdoTKH,
YIPaBIseT NOJHAIAIKON IIEPBOr0 YCTPOMCTBA IIPU IOAB €HU OTKJIOHEHUM. [leramu ¢
OTKJIOHEHHEM IIPH 3TOM OTOPAKOBBIBAIOTCSI.

Haubonee 5SKOHOMHYEH aBTOMATHYECKHH KOHTPOJIb C OJHOBPEMEHHBIM
o0ecrieueHreM COPTHUPOBKHM TOTOBBIX HM3CIWN Ha TPYNIBI Ui CEICKTUBHOW COOPKH.
OcHOBHbIMU (PaKTOpaMH, OIPEACIAIOLIUMU BbIOOP CPEACTB KOHTPOJIS, SIBISIOTCS
TOYHOCTH M3TOTOBJICHUS, KOJIUYECTBO AeTayied, ¢popMa M pa3Mepbl KOHTPOIUPYEMBIX
aetaneil ¥ SKoHoMHuueckas 3(p(HEeKTUBHOCTh IPUMEHEHUS CPEJICTB KOHTPOJIS.

[Ipy oOLEeHKe TOYHOCTH BBIOPAHHOIO METOAA MPHUHATO CYUTATh, YTO
MOTPENIHOCTh M3MEpPEeHMsT NOoJDKHA cocTaBisaTh (0,1—0,2 OT BenWYMHBI JOMYCKOB
KOHTPOJIUPYEMOU JeTaju. Bennuuna IapTUu neranen OIpeneIseT
MPOU3BOAUTENBHOCTh  (YPOBEHb  MEXAaHM3allMU)  KOHTPOJIbHO-HU3MEPUTEIBHBIX
ycTpoUcTB. [Ipr KpynmHOCEPUHHOM M MAacCOBOM IIPOM3BOJACTBE IPUMEHSAIOT CUCTEMY
ABTOMATUYECKOI'0 KOHTPOJIsI, & TAKKE BBICOKOIIPOU3BOAUTEIBHBIC MEXAHU3UPOBAHHBIC
MPUOOPBHI.

[Ipu BBICOKON CTENeHM CTAOMIBHOCTH U OTPaOOTAHHOCTU IapaMETPOB
TEXHOJIOTUYECKUX ITPOLIECCOB aBTOMATBI UCIIOJIb30BaTh HEPaLMOHAJIBHO.
[lenecoobpazHee MPOU3BECTU CTATUCTUYECKUM (BHIOOPOUHBIN) KOHTPOJIb.

Bribupas creneHb MexaHU3al[ui WIM aBTOMAaTU3alKUKd KOHTPOJIBHOTO Mpoliecca,
YUYUTBHIBAIOT.  [IpOM3BOAMTENBHOCTD  PA3IMYHBIX  M3MEPUTEIBHBIX  YCTPOMCTB.
IIpon3BOAUTENBHOCTE MEXAHU3UPOBAHHBIX YCTPOMCTB IIPU KOHTPOJIE HECIOKHBIX
AeTaneil ¢ MaJlblM YHMCIOM KOHTPOJMPYEMBIX MapaMeTpoB (BTYJOK, TJIaJKUX BaJoB,
rvib3) coctaBisieT 10 ThIC., IPU KOHTPOJIE CIIOKHBIX JIeTajell 10 MHOTUM MapaMeTpam
(mectepeH HACOCOB, MIATYHOB, 30JJOTHUKOB) — 2—3 TBIC., COBEPIIECHHBIN aBTOMAT
MOET MponycTuTh 12—25. Thic. AeTasield B CMEHY.

[Ipu  OosiblIOM  YHUCJIE€  KOHTPOJUPYEMBIX  MapaMETpPOB  MPHUMEHSIOT
MHOTOMEpHbIE TOKa3blBaoIme npubopel. OHU NPEACTABISIIOT COOOW KOMIUIEKT
HACTPOEHHBIX Ha TpeOyeMblil pa3Mep UHAUKATOPOB, MUHUMETPOB U JAPYTUX PHIYAKHO-
M3MEPUTENIbHBIX YCTPOUCTB, COBMEILIEHHBIX B OJJHOM IPHOODE.

IIpy nmpoynmx paBHBIX YCIOBUAX JUIi  KOHTPOJISL  JAETajled  IPOCTOU
reoMeTpuyeckod (opmbl ¢ HEOONBIIMM YHUCIOM KOHTPOJUPYEMBIX MAapaMeTpoB, a
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TaK)KE TMPH HEOOXOJUMOCTH TPYIIOBOM CENEKIUU IeJIeco00pa3HO MPUMEHSTH
ABTOMATHI.

[Ipy KOHTpOJiE TOHKOCTEHHBIX JIeTAIeH PEKOMEHAYETCS HCIOIbh30BaTh
OCCKOHTAKTHBIE TATUYUKH.

MexaHnndeckue crocoObl KOHTPOJS OCYIIECTBISIOT C MOMOIIBIO CTaHAAPTHBIX
PBIYAKHO-U3MEPHUTETHFHBIX  YCTPOHUCTB (MHIWKATOPOB, OINTHMETPOB, HYTPOMEPOB).
[IpuMeHSAIOTCS TaKKe yCTPOWCTBA, OOJETYalmMUe KOHTPOJBHBIE ONEpaluul U
OTHOCSIIIMECS K PYYHBIM HM3MEPHUTENSIM THUMA TIPEICIBbHBIX KaIUOPOB-IPOOOK W
KamuOpoB-CKOO.

JIst  DJIEKTPUYECKUX CIHOCOOOB KOHTPOJIS HCIOJIB3YIOTCS  JJICKTPHUYSCKHE
U3MepHUTeNu. Pa3nmuuaioT W3MEpPHUTENH ¢ JJICKTPOKOHTAKTHBIMH, WHIYKTUBHBIMH,
€MKOCTHBIMH H  (DOTODJICKTPUUYSCKUMH JaTYMKaMU. J[JIs KOHTpOIsS JeTaje Imo
IpeeTbHBIM pa3MepaM MpeTHa3HauYCHBI TIPE/IeTbHbBIC JATIYUKH, IJI1 KOHTPOJISI Pa3HOCTH
MEXIy  HaWOONBIIMM W  HAWUMEHBIINM  OTKIOHCHHEM —  aMIUIATYIHEIC.
DNEeKTPOKOHTAKTHBIE  JaTYMKH OCHOBAaHBI HA  WCIOJB30BAHUHM  TEPEMEIICHHUS
MU3MEPHUTEILHOTO CTEPYKHS JIJISl 3aMBIKAHHSI HITH Pa3MBIKAHUSI KOHTAKTOB DJIEKTPUIECCKON
LIETH, BKJIIOYAIOIIEH YKAa3aHHOE YCTPOKCTRBO.

B u3MepuTensax ¢ MHAYKTHBHBIMU JaTYUKAMU MaJIble JIMHCHHBIC TICPEMEIICHHS
U3MEPHUTEILHOTO CTEPIKHS MPEoOpa3yroTCs B N3BMEHEHUS MHAYKTHBHBIX CONPOTHUBIICHUN
KaTyIIeK, BO3JCHCTBYIONIUE HA AJICKTPUUCCKYIO CcXeMy. Takwe JaTYMKW TPUMEHSIOT
JUIE KOHTPOJIS JAeTaliell mpu oOpaOdOTKe MX Ha CTaHKaX M aBTOMATax, a TaKKe s
KOHTPOJIS U COPTUPOBKH JICTAIIH.

W3mepurenn C €MKOCTHBIMHA JaTYWKaMHU OOJBIIOTO PACIpOCTPAHCHHUS HE
MOJTYYMJIN W3-3a HECTAOMIIBHOCTH Pa0O0THI M CIIOKHOCTH IKPAHUPOBKH.

@DOTOANEKTPUUECKUE JAaTYMKA HAMOOJee YacTO MPUMEHSIOT IPH KOHTPOJIC
MEJIKUX TOYHBIX JCTAJICH MacCOBOTO IMPOM3BOJICTBA.

B mpowsBojacTBE THAPONPHUBOAA IMUPOKO MPUMEHSIOT ITHEBMATHYCCKHUC
u3MepuTeau. Pa3nuuaroT 1aBa THUNA HM3MEPHTENICH: pearupyronme Ha HW3MCEHEHHUE

JAaBJICHUS B CUCTCMC U PCarupyromunuc Ha UISMCHCHUC CKOPOCTHU BO3AYIIHOTO ITOTOKA.
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IIpumep

MeToabl KOHTPOJIA TOTOBOM AeTaIu

ITocie W3TOTOBJICHUSI ~ TPOBOJMTCS BU3yaJIbHBIN KOHTPOJIb 3aJTHETO
pacrpenenuTeabHOr0 JUCKa Ha HAJIMYME MEXAaHWYECKUX NOBPEXKIACHUM, IapamnuH,
CKOJIOB U TpemuH. Ha moBepXHOCTH pacrpeaeTuTeIbHOTO JUCKA JOMYCKAETCs HaIHMYHe
MEJIKUX PAaKOBUH M TPEIIMH (€CIM MX BEJIMYMHA HE MPEBBIIIAECT YCTAHOBICHHBIX
I'OCTom 22472-87), KOTOpble B TMOCJIECACTBUA HEOOXOAUMO IIOKDPBHITH CIIOEM
SMOKCUHOTO KOMIIAYH/Ia C TTOCIICIYIOIIEH TepMOOOpPaOOTKOM.

Jlanee TPOBOIUTCS KOHTPOJb OCHOBHBIX Pa3MEpPOB JHCKAa B COOTBETCTBUM C
pabourmM yepTeKoM. J{JIsg ATOT0 UCIONB3YIOTCS MHANKATOPHBIE CKOOBI, MUKPOKATOPBI, C
MIOMOIIBI0 KOTOPBIX KOHTPOJUPYIOTCS HAPYKHBIE pa3Mepbl JeTalu.

Pe3ynbrathl M3MEpEHUN TMPU3HAIOTCS JIOCTOBEPHBIMHM, €CJIM MOTPEIIHOCTh
U3MEPECHUN HE IIPEBBINIACT YCTAHOBJICHHOW BEJIWYMUHBI JOMYCTUMOW MOTPEITHOCTH

M3MepeHus (Mpeaenbl AOIMyCKaeMbIX nmorpemHocteid yctanapnuparores no 'OCT 8.051

_81).
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