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5
BBEJIEHUE

Kypc «OCHOBBI TEXHOJIOTMM MAIIMHOCTPOCHUS» KaK ydeOHas IHUCLIMILIMHA
U3y4aeT OCHOBHBIE 3aKOHOMEPHOCTH IPOTEKAIOUIUE MPHU BHITOJIHEHUH PAa3IUYHBIX
TEXHOJIOTHYECKUX TPOILECCOB, a TaK K€ DOJEMEHThl Teopuu OazupoBaHuUs,
CTaTUCTUYECKOTO U Pa3MEpPHOTO aHaJIU3a.

OcHOBHas 1eIb JUCIMIUIMHBI — MOJATOTOBKA U CHCTEMAaTHU3alusl 3HAHUM ISt
OCBOCHHMS IUCIUIUIMHBI CTIEHUATBHOCTH « T€XHOJIOTMU MAITMHOCTPOCHUS.

Texnonocusi mawunocmpoenuss — 3TO Hayka OO0 H3TOTOBJICHUM U COOpKe
MalIuH TpeOyeMoro KoJIM4ecTBa, 3aJJaHHOI0 KaueCcTBa B YCTAHOBJICHHBIE CPOKH TPHU
HAaMMEHBIIIUX 3aTpaTax >KUBOTO W OOIECTBEHHOTO TpyAa, T.€. MPU HAUMEHbIIEH
ce0EeCTOMMOCTH.

OcHosHble 3a0ayu u3yyeHuss OUCYUNTUHDBL.

1.BoisiBiIeHHE M aHANIM3 3aKOHOMEPHOCTEH, MPOTEKAIOIIUX MPU U3TOTOBICHUU
Pa3IMYHBIX JETalel; OBJIaIEcHUE METOJUKON pacyeTa MepBUYHBIX MOTPEIIHOCTEH.

2.YCTaHOBIIEHHE B3aUMOCBsI3EH MeXIay (GakTopaMu, KOTOpbIE BIUSIOT Ha
TOYHOCTD, IIIEPOXOBATOCTh U CBOMCTBA MOBEPXHOCTEN 00pabaThIBAEMBIX JETANCH.

3.M3yueHnre METOJ0JIOTHH MPOCKTUPOBAHUS TEXHOJIOTHYECKUX TPOILIECCOB H
oTepanuii 1 BHIOOP pallMOHAIBHBIX CXEM UX MMOCTPOCHHUS.

4.1loBpIllIeHUE  TEXHUYECKOTO ypPOBHA  JEHCTBYIOIIETO  IMPOU3BOJICTBA
TEXHOJIOTHYECKUMU METOaMHU.

[To N.M.KonecoBy mt000e u3aenre Wik MaliuHy CiIeAyeT paccMaTpuBaTh Kak
CUCTEMY TISITU PA3JMYHBIX CBs3€W: CBOMUCTB MaTEpUAlIOB, Pa3MEpPHBIX CBOMCTB,
H(OPMAIMOHHBIX, BDEMEHHBIX ¥ 9KOHOMHYECKHUX.

HauGounbiiiee BHUMaHue OYJET YACICHO pa3MepHbIM C8OUCMBAM, TaK KaK OHU
SIBJISTFOTCSI HAan00JIee 3HAUNMBIMH.

B nacTosimee Bpemsi criaj MPOW3BOJCTBA MO MAIIMHOCTPOCHHUIO COCTABIISET
6onee 50%. Psa mogoTpacineil oCTaHOBJICHBI W3-3a U3MEHEHUS (HOPM COOCTBEHHOCTH.
B To xe Bpemsi M3BECTHO, YTO OJArOCOCTOSIHUE U JHCUSHEHHbIU YPOBeHb TH0O0T0

rocyaapcTrsa onpeacisicT MMCHHO Pa3BUTHC MAIIMHOCTPOCHH .
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1.0CHOBHBIE ITIOHATHUA U OITPEAEJIEHUSA. KAYECTBO U
TOYHOCTbD TP U3I'OTOBJIEHUHU U CBOPKE MAIIINH.

1.1.0cHOBHBIC TEPMUHBI U N0JI0KeHUs. TexHNYecKas MOAr0TOBKA
NPOU3BOICTBA.

OOBEKTOM U3yUYEHUS AUCHUIUIMHBI SBIsIeTCA TexHomoruueckuil mporecc (TII)
MEXaHHYECKON 00pabOTKH WU COOPKHU.

Mawuna — 3T0 MEXaHU3M WJIM UX COYETaHUE, BHITIOJHSIONIUE 1EIeCO00pa3HOoe
JBIKEHUE ISl TPpeoOpa30BaHUs SHEPTUU WK BBIMOJIHEHUE PaOOTHI.

OnHu noipa3ienstoTcs Ha:

Mawunvi-0gueamenu, ¢ TOMOIIBIO  KOTOPBIX OAWMH BHUJA  DHEPTUH
npeoOpasyeTcsi B IPYrou, yA0OHBIHN I UCIIOIB30BAHUS

Mawunvi-opyous (pabouue mawiunsl), ¢ TOMOUIBIO KOTOPBIX MPOU3BOIUTCS
u3MeHeHue (OpMbl, CBOMCTB U MOJIOKEHUA 00BEKTA TPYA.

MamuHbl ¥ UX COCTABJISIONINE B MIPOIIECCE TPOU3BOACTBA HA MAIIMHOCTPOUTEIIHLHOM
TIPEATPUSITHY SIBISIOTCS U30CTUAMU.

H30enue — 310 TipenMeT i HaOOp MPEAMETOB MPOU3BOACTBA, MOMIEKAIINX
W3TOTOBJICHHUIO HA JAHHOM MPEANPHUITHH. B 3aBUCHMOCTH OT Ha3HAUCHUS WX JCIAT
Ha U3JIETUSL OCHOBHO20 U 86CNOMO2AMENIbHO20 TIPOU3BOJICTBA.

H30enuss  ocHosHo20  npouzeoocmeéa, TpPEeAHA3HAYEHbl JUIsl  [OCTaBKHU
(peanuzarnumn) noTpeouTensiM. Mz0enuss ~ 8CnOMoO2amenbHO20  NPOU3B00CMEA
UCITOJIB3YIOTCS TOJIBKO JIJIs1 COOCTBEHHBIX HYXK]T TAHHOTO MPEATIPHITHS.

H30enuem MOXET ObITh: MAuuHa, y3e1 Uiu 0emaib.

Jemanb- 3TO W3AENUE WU €ro 4YacTh, M3TOTOBJIEHHOE M3 OJHOPOIHOTO IO
HAaWMMCHOBAHHMIO M MapKe Marepuansa O0e3 TpPHMEHEHHUsS COOPOYHBIX Omeparuit
(HanpuMep, BaJIMK U3 OJTHOTO KyCKa MeTalia, JIMToN Kopmyc u T. I1.).

Pabouee mecmo — 9TO  yd4acTOK  TMPOM3BOACTBEHHOW  TUIOIIA]IH,

000pyIOBaHHBIN B COOTBETCTBUU C BBITIOJHIEMOMN HA HUM paOOTOM.



Texnonocuuecxkass onepayus- 3TO 4YacTb TEXHOJIOTUYECKOrO MPOIECCa,
BBITIOJIHSIEMAasi HEMPEPHIBHO Ha OAHOM paboyeM MECT€ OJHUM WM HECKOJIbKUMU
pabounMHu HaJl OTHOW WJTU HECKOJIBKUMHU JICTAIISIMH.

B ycnoBusix aBTOMAaTM3WpPOBAHHOTO MOPOU3BOACTBA IMOJ  ONEpaluei
MMOHUMAaETCsl  3aKOHYeHHas 4acTte [II, BbpIMONHsAEMAas  HENPEPBHIBHO  HaA
ABTOMATUYECKOW JIMHUU, KOTOPAsi COCTOUT M3 HECKOJBKHX CTAHKOB, CBA3aHHBIX
ABTOMATHYECKH JICHCTBYIOIINMHU TPAHCIIOPTHO-3arPy30YHBIMH YCTPOMCTBAMH.

B ycioBusix ruOKoro aBTOMaTU3UPOBAHHOTO MPOU3BOJICTBA HEMPEPHIBHOCTH
BEITIOJTHCHHSI OTIEpallid  MOJXKET HapyIIaThCsl HaIpaBlIeHHEM 00pabaThIBaeMBbIX
3aroTOBOK Ha MPOMEKYTOUYHBIM CKJIAJl B IEPUOJBI MEXKAY OTICIbHBIMU MO3ULIUSMH,
BBINIOJIHIEMBIMA HA PA3HBIX TEXHOJIOTMUYECKUX MOIYJISX.

Pabouuii xo0 — 3TO 3aKkOHYEHHAasT 4YacTh TEXHOJOTHYECKOrO Tepexoja,
COCTOSIIIAS U3 OJHOKPATHOIO MEPEMEIICHUS HHCTPYMEHTAa OTHOCUTEIIBHO 3arOTOBKH,
CONPOBOXKIAEMOTO H3MEHEHHEM (OPMBI, pa3MEpOB, KadeCTBAa IMOBEPXHOCTU U
CBOMCTB 3arotoBku. [loHsiTue paboyero xoja COOTBETCTBYET IPUMEHSBIIEMYCS
paHee B TEXHOJIOTUUECKOW MPAKTUKE MOHATHUIO EPEXOAA.

Bcnomoeamenvholti xo0 — 3TO 3aKOHYCHHAs 4YacTh TEXHOJIOTMYECKOTO
MEPEXO0a, COCTOSAIIAS U3 OJHOKPATHOTO MEPEMENICHUS HHCTPYMEHTA OTHOCUTEIIBHO
3aroTOBKH, HE COMPOBOXKIAEMOTO U3MEHEHHEM (OPMBI, KAYECTBA MOBEPXHOCTH WIIH
CBOMCTB 3arOTOBKH, HO HEOOXOAUMOTO JIJIsl MOJATOTOBKH pabovero xoja.

Ilpuem — 95TO 3aKOHYEHHAs COBOKYNIHOCTb JIEWCTBUHA  YEJIOBEKA,
MPUMEHSIEMBIX MPU BBHIMOJHEHUU MEPEX0/1a UM €ro 4YacTH U O0BEIMHEHHBIX OJHUM
LICJICBBIM HAa3HAYCHUEM.

Texunonoeuueckuu npoyecc- HSTO YACTh MNPOU3BOACTBEHHOIO MPOIIECCA,
3aKJTIOYAIONIUNCS B TIOCJIEAOBATEILHOM H3MEHEHHH (OpM, pa3MepoB, BHEIIHETO
BHUJIa U BHYTPEHHUX CBOMCTB MPEAMETA MPOU3BOJICTBA, a TAK K€ KOHTPOJIb.

Ilpouszsoocmeennvlii npoyecc TPENCTABISET COOOM COBOKYITHOCTh BCEX
NEeUCTBUM JII0JIel U OpyAuid MPOU3BOJICTBA, HEOOXOAUMBIX Ha JAaHHOM MPEANPHUSTUN

AJIs1 U3rOTOBJICHUSA UJIM PEMOHTA BBIITYCKACMBbBIX I/I3IICJ'IPII>1.
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B coctaB mpoM3BOACTBEHHOIO Ipoliecca BKJIKOYAKOTCA BCE JCHCTBHUS IO
U3FOTOBJIICHUIO M COOpKE NPOIYKLIHH, KOHTPOJIIO €€ KadecTBa, XPAHEHUIO0 U
NEPEMENICHUI0O HAa BCEX CTAAMUSIX W3TOTOBJIEHUS, OpPraHU3aluy CHA0XEHUs U
oOCTyXKMBaHUS pabOUYMX MECT U YYacTKOB, YIPABICHUS BCEMU 3BEHBSIMHU
IIPOM3BO/JICTBA, a TAKXKE BCE PA0OTHI IO TEXHUYECKON MOATOTOBKE MPOU3BOJICTBA.

Jeranu, yd4acTByHOUIME B  IPOU3BOJICTBEHHOM  IHPOLECCE  HMEITCA
conpsieaemvie U Heconpsizaemole TOBEPXHOCTH.

[lepBrie mpu cOOpPKE COMPHUKACAIOTCA C MOBEPXHOCTSIMH IPYTHUX JeTajei,
o0pa3yst conpscenuss. OMHU U3 HUX CITYKaT JJISl MPUCOCAUHEHUS JaHHOW JETalu K
JIPYTUM AETAJISIM U HA3bIBAIOTCSI OCHOBHLIM OA3AMU.

Jpyrue moBEpXHOCTU CIYKaT JJIsl IPUCOEAMHEHUS K TaHHOW J€Talu APYrux
netanei  cOOPOYHOTO COEIMHEHUSI M HOCIT HAa3BaHUE  GCNOMO2AMENbHbIX
0az.Conpseaemvie nogepxnocmu, BBIIONHSIOMMUE padoune PyHKIUU (HOBEPXHOCTH
IIKKBA, COMPHUKACAIOIIASCS C TIPUBOJIHBIM PEMHEM) HA3BIBAIOTCS (DYHKYUOHAIbHbIMU
(MCTIOTHUTETHFHBIMU HITH PAOOYHMH).

OcranbHble MOBEPXHOCTHU JeTau SBJISIFOTCS Heconps2aemMblMu
(“cBOOOAHBIMU) W cOyKaT g opopmiieHHus TpeOyeMoil KOH(pUTrypauuu IeTaju.
OHu He oOpabaThIBalOTCS MU 00padaTHIBAIOTCS C MOHMXEHHOW TOYHOCTBIO JIJIsI
YpaBHOBEIIMBAHUA U OaTaHCUPOBKU OBICTPO BPAILAIOIINXCS JI€TajeH.

ba3zosvie 0emanu — 310 Aetanu ¢ 0a30BBIMU OBEPXHOCTSMH, BBITOJHSIOIINE
B COOpoYyHOM coeauHeHUH (B  y3/€) pPOJIb  COCAUHUTEILHOTO  3BEHA,
o0OecreunBaroniero npu cOOpPKEe COOTBETCTBYIOIIEE OTHOCUTEIBHOE IOJIOKEHUE
OPYTUX JETanen.

Coopounas eounuya (y3en)- 3TO 4YACTh WUBACIUS, KOTOpas coOupaemcs
omoenbHO U B JaJIbHEHIIIEM y4acTBYET B Mpoliecce COOPKH KaK OJHO IIeJI0e.

OObexTaMu MPOU3BOJCTBA MAIIMHOCTPOUTENBHBIX MPEANPUATANA MOTYT OBIThH
TAKXKE KOMNIEKCbl U KOMNIEeKMbl U30eauti, KPOME OTJEIbHBIX MAILUH U UX YaCTEH.

Komnnexc — 3T1o nBa u 6onee cnenubUIIUPOBAHHBIX (COCTOSIIMX U3 JABYX U

Oonee COCTaBHBIX 4YacTeW) W3JENHs, HE COCAMHEHHBIX Ha MNPEANPUITHU-
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U3rOTOBUTENE COOPOYHBIMU OMEpalUsIMU, HO MPEJHA3HAYCHHBIX AJISI BBITOJHEHUS
B3aMMOCBSI3aHHBIX OKCIUTyaTAallMOHHBIX (YHKIUI; HampuMep: aBTOMaTHYecKas
JIMHUS, [IeX-aBTOMAT, cTaHoK ¢ UIIY ¢ ynpasisronmmuy na"ensimu

Komnnexm — 310 nBa n Oosnee u3nenuid, HE COEIMHEHHBIX HA MPEANPUITHH-
U3TrOTOBUTENE COOPOUHBIMH OMNEpalMsIMU M TPEACTaBISIONMX HAOOp H3ACIuH,
KOTOphIE MMEIOT O00Ilee SKCIUTyaTalliOHHOE HAa3HAYeHUE BCIOMOTAaTEIbHOTO
XapakTepa; HanpuMep: KOMIUIEKTbl  3allacHbIX  YacTel, MHCTPyYMEHTa H
IIPUHAJIEKHOCTEN, N3MEPUTEIIBHON anmnapaTrypsbl, YIIAKOBOYHOM Taphl.

Komnnexmyiowee usdenrue — 3TO H3AENHE NPEANPUATHSI-TOCTABILMKA,
NPUMEHSAEMOE KAaK COCTaBHAs 4YacThb M3JENHs, BBIIYCKAEMOr0 MPEANPUATUEM-
n3roroButesneM. COCTaBHBIMU YACTSIMU W3JENIUSA MOTYT OBITh AETAIA U COOPOYHBIE
€AMHULBI.

Hns moctpoenust 3¢G(HEKTUBHOTO TEXHOJIOTUYECKOTO TIpoiiecca COOpKHU
HEOOXOAMMO pPAaCUJICHUTh M3ZENIHE Ha Psii COOPOYHBIX eAUMHULl U neraneidl. Takoe
pacuwieHEHHE TMPOU3BOJUTCS HA  CTAAUSIX  KOHCTPYKTOPCKOM  MOATOTOBKHU
IIPOU3BOCTBA IPU pa3pabOTKe KOHCTPYKLIMH U3EIIHSL.

Paznuuaror koHcmpykmueHvle cOOpouHble eOuHuUYybl W MEXHOAOUYECKUe
cOOpoUHbIE e0UHUYbI NN Y3JIbL.

Koncmpyxkmuenas coopounas eounuya — 310 y3€i, COPOCKTUPOBAHHBIN JIUIIb
no (QYHKUUOHATILHOMY TPUHIUIY 0e3 yuema YCl08ulli HE3aBUCUMOU U
CaMOCTOSITENIbHON COOPKU.

Texnonocuueckas cbopounass eoOuHuUya— OSTO y3€l, KOTOPBIM MOXKET
coOUpaTbCad OTAENBHO OT JPYTUX COCTAaBHBIX YACT€ W3/eNus W BBINOJIHATH
ONpeNEICHHYI0 (DYHKIUIO B M3JENMSIX OJHOIO HA3HAYEHUS MOAbKO COBMECHHO C
Opy2uMu COCMABHLIMU YACMAMU.

Koncmpyxkmueno-mexnonocuueckas cobopounas eOounuya — HaAATYYIIUN
BApUAHT KOHCTPYKLIMHM, OTBEYAET YCJIOBHIO (PYHKIMOHAIBHOTO HA3HAYEHUS B

U3JIETIUU U YCIIOBUIO CAMOCTOSTEIbHON HE3aBUCUMOM COOPKHU.
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[IpuHIIMTT KOHCTPYMPOBAHMS W3JEIUN W3 TaKUX EIUHUI] Ha3bIBACTCS
azpecamubimM WA  0104HLIM. W3 KOHCTPYKTUBHO-TEXHOJIOTMYECKUX COOPOUYHBIX
eauHUI] GOPMHUPYIOTCS arperarhl.

Aepecam  —  3TO  CcOOpOYHas ~ eQWHUWIIA,  OOJlajmaromas  TOJHOM
B3aMMO3aMEHSIEMOCThIO, BO3MOKHOCTHIO COOPKHM OTAEIBHO OT JAPYTHX COCTaBHBIX
yacted wu3nenus (WaM  u3Aenuss B 1EJIOM) UM CHOCOOHOCTBIO  BBINOJHATH
onpeeeHHY0 GYHKIIUIO B U3ICTTUU WIH CAMOCTOSTEIBHO.

COopka w3Aenuss WM €ro COCTaBHOW YacTH W3 arperaToB Ha3bIBACTCS
azpecamHol UMW MooyrvHou. V3nenue, CIpOEKTUPOBAHHOE MO 3TOMY MPHUHIIUITY
UMEET JIYUIIFe TEXHUKO-3KOHOMHYECKHUE TTOKA3aTEeIIH.

Kaxnmas coopounas eounuya BKIIOUAeT  ONpEACTICHHBIC BUABI COEIMHEHUI
JeTalei.

Ilo 803moOdICHOCMU OMHOCUMENLHO20 NepemelujeHus COCTaBHBIX dYacTel
COCMHEHUS TIOJPA3ACIAIOTCS HAa NOOBUINCHBLE T HENOOBUMNCHBLE

[To coxpaHEeHHIO METOCTHOCTH MPH COOPKE COSAMHEHUS TOIPa3NeAIOTCs Ha
pasveMuble U HepasbeMHble.

[Ipu »>TOM coeAMHEHUS MOTYT OBITb: HEHOOBUNCHBIMU  PA3LEMHBIMU
(pe3b0OOBBIC,  IIOCKOCTHBIC, KOHUYECKHUE), HEHOOBUINCHbIMU  HEPAZbEMHbIMU
(coenmHeHUs 3aNPECCOBKOM, pa3BAILIOBKOM, KIICIIKOW), HOOBUNCHBIMU PA3bEMHBLMU
(MOAIIMITHUKKM CKOJIBKEHUS, TUTYHXKEPhI-BTYJIKH, 3yObsl 3yOuUaThIX KOJIEC, KapeTKH-
CTAHUHBI); NOOBUNCHBIMU Hepa3beMHbiMu (TOTIIUITHAKA KaYCHHS).

KonudyecTBO pa3beMHBIX COCIMHEHMM B COBPEMEHHBIX MallWHAX |
MexaHu3Max cocTtaisieT 65—85 % oT Bcex coeTMHEeHUI.

Ilo ¢opme conpseaemvix nogepxmocmell COCIUHEHHS TOJAPA3NCISAIOTCS Ha:
yununopuyeckue (mo 35—40 % Bcex coemunenuit), naockue (15—20 %), pezvbosvie
(15—25 %), konuueckue (6—7 %), cghepuueckue (2—3 %), n npoghunvrvle (MeHee
1%).
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TexHHUYecKasi MOATOTOBKA MMpou3BOJACTBA

PannonanpHas opraHuzanusi MPOU3BOJCTBA HEBO3MOXKHA 0€3 MpOBEICHUS
THIATEIBHOW TEXHUYECKON MOATOTOBKU. B CBSI3M C 3TUM BBINOTHSIOT:

1.Koucmpyxmopckyio nodeomosxy npouzsoocmea (pa3paboTKy KOHCTPYKIIUH
U3JIeTUsl U CO3JlaHue YepTexked oOuiel cOOpKU u3aenusi, COOPOYHBIX PJIEMEHTOB U
OTIIETBHBIX JeTalled W3JeJui, 3alyCcKaeMbIX B TMPOU3BOJACTBO C O(OpMIICHHUEM
COOTBETCTBYIOIIUX  CHEUU(PUKAIMNA W JPYyrdX  BHUJIOB  KOHCTPYKTOPCKOM
JTOKYMEHTAITHH ).

2.Texnonocuueckyro  n0020mMOBKy  Npou3eoocmed, T.€. COBOKYIHOCTb
B3aMMOCBSI3aHHBIX IPOLIECCOB, OOECIEUMBAIONIIUX TEXHOJIOTMYECKYI0 TOTOBHOCTH
OPEANPUITHI (WU TPEANPUATUS) K BBITYCKY M3JCIUM 3aJaHHOTO YPOBHS KayecTBa
IIPU YCTAHOBJIEHHBIX CPOKax, 00bEeMe BBIMTyCKa U 3aTpaTax.

K mexnonocuueckoii noocomoexke npouzeoocmea OTHOCITCS oOOecredeHue
TEXHOJIOTUYHOCTH  KOHCTPYKIIMM  M3JENHs, pa3padoTKa  TEXHOJIOTHYECKUX
IPOLECCOB, MPOEKTUPOBAHUE U M3TOTOBJIECHUS CPEICTB TEXHOJOTUYECKOTO
OCHALIEHUS, YIIPABJIEHUE IPOLECCOM TEXHOJOTUYECKOM MOATOTOBKU MPOU3BOCTBA.

3.Kanenoapnoe nnanupoganue npousso0CmMEeHHO20 npoyecca U3TOTOBIICHUS
U3JIeTUsl B YCTAaHOBJICHHBIE CPOKH, B HEOOXOAMMBIX 00beMax BHIMTyCKa U 3aTpaTax.

TpynoemkocTs mexnonocuueckozo npoexkmuposarnus coctasuser 30—40 % ot
oO1Iel TPyJOEMKOCTH TEXHUYECKON MOATOTOBKH B MEIKOCEPUITHOM MPOU3BOJICTBE,
40—>50 % npu cepuitnom u 50—60 % mpu MaccoBOM IPOU3BOJICTBE.

Tpyn0eMKOCTh TEXHOJIOTHYECKOTO MPOCKTUPOBAHUS B OOJIBIIMHCTBE CIIy4acB

SHAYUTCIIBHO MPCBOCXOAUT TPYAOCMKOCTb KOHCTPYUPOBAHHWA MAIIIWH.
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1.2.Tunbl MAIIMHOCTPOUTEILHBIX MPOU3BOJACTB M UX KPAaTKAasi XapaKTePUCTHKA

B 3aBUCMMOCTH OT NpPOM3BOJCTBEHHOW MPOTrpaMMBbl, XapakTepa MpPOAYKIIUU
TEXHUYECKUX M HKOHOMHUYECKHX YCJIOBHHI pa3IMyaroT: eouHuuHoe, cepuiinoe u
Maccogoe NPOU3BOACTBO.

Ha onHOM nipeanpusTHU OBIBAOT pa3HbIE THIIBI TPOU3BOJCTBA.

Eounuunoe npouzeoocmeo- xorna u3Nenue W3rOTABIMBAIOT E€AUHUYHBIMU
IK3EMIUISIpaMH, Pa3HOOOpa3HBIMH IO KOHCTPYKIMH, KOH(UTYpaluu, pa3Mepam;
MOBTOPSIEMOCTh MOYKET OTCYTCTBOBATb.

JI71st e TMHUYHOrO MPOU3BOJICTBAa 000PYAOBaHUE YHUBEpCaAIbHOE, T. E. 10mKHO
YIOBJIETBOPSThH YCIOBUSAM T'MOKOCTH.

NHCTpyMEHT  peXymuid W MEpPUTEIBbHBIA  TOXKE  YHHUBEPCAJIbHBIN,
PUCIIOCOOJIEHUE TOXKE MEePEeHATAKNBAEMOE, KBATM(PUKALKs pab0unX BBICOKAS.

Buasl 3arotoBok 1151 00pab0OTKH — MpeoO1agaloT HE TOUHbIEC 3aTOTOBKHU.

['ooBas mporpamMma BBIITyCKa I CpeIHUX aetanen- 10 mir.

Cepuiinoe npouzsoocmeo- Korja wu3jenus (JIeTalyd) U3roTaBIUBAIOTCA
NapTUSMU:  PA3IUYAOT: CcpeoHeceputinoe, KpPYHNHOCEPUUHOe U MEeIKOCEPUtiHoe
IPOU3BOACTBO.

B coBpemennoM wmamuHocTpoeHun 75-80% peranmeid M3roTaBIMBAaKOT B
YCIIOBUSIX CEPUIUHOTO MTPOU3BOJICTBA.

Maccosoe npouzeoocmeo — Koriga H3JENHe H3rOTABIMBAIOT B OOJIBIINX
KOJIM4YecTBaxX, 00paboTKa JeTaneil BeeTcs Ha OJIHUX U TeX K€ pabounx MecTax, JJIs
JIeTaJIeN CPETHUX pa3MepPOB roaoBas nporpamma cseie S000.

O0opynoBanue CIEUUATM3UPOBAHHOE, PEKYIIUNA, MEPUTEIbHBIA HHCTPYMEHT
TOXE ClelalIbHbIE.

KBanudukamus pabounx 10MycKaeTcss He OY€Hb BbICOKas.

3aroToBKH — B OCHOBHOM TOYHBIE.

KpurepueM ycTaHOBiI€HUSI THUMa TPOU3BOACTBA ABISIETCS KOA(DPUIUEHT

3aKpEIUICHUsI OTIEpaLUil.
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Koagpgpuyuenm 3axpennenuss onepayuii — OTHOIICHHUE YHCIIA BCEX PA3TMUHBIX
TEXHOJIOTHYECKUX ONEPALMil, BBINOJHEHHBIX WIM MNOAJEKAIIMX BBINOJHEHUIO B
TE€YEHUE MECSALA, K YUCITY pabOYUX MECT.

KoaddunmeHnt 3akpernneHuss omepanuil COCTaBISET: Ui MEITKOCEPUIHOTO
npou3BoicTBa — CBbIlIe 20 10 40 BKIIOYUTEIBHO; JIJISi CPEIHECEPUINHOTO — CBBIIIIE
10 1o 20 BKIFOUUTENBHO; 11 KPYIHOCEPUIHOTO — cBbIlIe 1 70 10 BKIIOYUTENBHO.

IIpoussoocmeennas napmus — 3TO TPyIIa 3ar0TOBOK OJTHOIO HAUMEHOBAaHHUS
U TUIIOpa3Mepa, 3alyCKaeMbIX B 0OpabOTKY OJHOBPEMEHHO WJIM HENPEPHIBHO B
TEYEHHE OINPEIEIICHHOTO HHTEPBAJIA BPEMEHMU.

Obvem cepuu — 93TO 00IIEe KOJUYECTBO H3ACIHUN  ONMpeIeICHHBIX
HAaMMEHOBAHMSI, TUIIOpPa3Mepa U UCIIOJHEHUS, U3TOTOBIISIEMbBIX UM PEMOHTUPYEMBIX

10 HEU3MEHSIEMON KOHCTPYKTOPCKON JOKYMEHTALINH.

1.3.IlocTpoenue cucreMbl CBSI3ei NMPU U3rOTOBJICHUHU U COOPKe MALIHH.

KadecTBO M TOYHOCTD.

Kauecmeo mawun no I'OCT15467-79 xapakTepu3yrOT TpeMsl TIpPyIIIAMHU
MOKA3aTEeIEeH.
1.Texnuueckuti ypogens — onepeneNsOMINiA CTENEHb €€ COBEPIICHCTBA: K.II.1.,
POU3BOAUTENBHOCTD, SKOHOMUYHOCTbH U JIp.
2.IIpouszsoocmeenno-mexuuyeckue  nokazamenu  (TEXHOJOTHYHOCTH U
MUHHUMAJIbHBIE 3aTPaThl HA U3TOTOBJIEHUE, IKCILTYaTalMIO U PEMOHT).
3.9xcnyamayuonHvle nokasamenu.
a) HaJICKHOCT,
0) »SproHoMuYecKkas XapaKTEpUCTHKAa U CTENeHb Yyd4eTa KOMIUIEKca
HKOJIOTUYECKUX TapaMETPOB,
B) 3CTETHYECKAsl XapaKTEPUCTHKA.
[Ipu orieHKe KadyecTBa CICIYET YUUTHIBAT U nameHmuyto yucmomy oobekTa (T.e.

TEXHUYECKYIO HOBU3HY).
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Tounocmb OONBITMHCTBA M3ACIUA MAITMHOCTPOCHUS SIBIISICTCS Ba)KHEHIIICH
XapaKkTePUCTUKON uX KadecTBAa. COBpEMEHHBIE MOIIHBIE M BBICOKOCKOPOCTHBIC
MaluHbl HE MOTYT (YHKIIMOHUPOBAThH TIPH HEAOCTATOYHOM TOYHOCTH HX
W3TOTOBJICHHS HM3-32 BOSHUKHOBCHHMSI JTOTIOJIHUTEIBHBIX TUHAMHYECKUX HAarpy30K H
BUOpaIuii, HAPYIIAIONIMX HOPMAJIbHYI0 pPab0Ty MaliMH © BBI3BIBAIOIINX HX
paspyIieHue.

[ToBbIIIEHNE TOYHOCTH M3TOTOBJICHUS NeTajeii U COOPKU Y3JIOB YBEITMYUBACT
3HA4YCHHS ITOKa3aTeliell 0€30TKa3HOCTH U JOJITOBEYHOCTH MEXAHU3MOB M MaIlIMH.
Hampumep, mnpu MOBBINIEHUM TOYHOCTH JETajed  IIAPUKOIMOINIMITHUKA |
yMeHbIleHuu 3a30poB B HeM oT 20 1o 10 MKM Cpok ero cirykObl YBEIHMYHBACTCS C
740 no 1200 u.

Texnonoe oonocen obecneyums:

® TpeOyeMyl0 KOHCTPYKTOPOM MOYHOCMb U320MO8AeHUs NeTallel U COOpKH
MAaITUHBI TIPU OJHOBPEMEHHOM JTOCTHKEHUHU BBICOKOU NpOU3800UMENbHOCU
U DKOHOMUYHOCIU UX U320OMOBICHUSL,

® HEOOXOIUMBIE CpEACTBA W3MEPEHHUS W KOHTPOJISI TOYHOCTH OOpabOTKU H
cOopKH;

® BBIOOp TEXHOJIOTHYECKHUX JOMYCKOB Ha MEXKOIEPAMOHHBIE pa3Mephl M|
pasMepbl UCXOMHBIX 3aTOTOBOK M MIX BBIMTOJHEHUE B XOJE TEXHOJOTHUECKOTO
mpoiiecca.

Kpome TOro, TeXHOJOr [JOJDKEH WCCIeAOBaTh (PAKTHUUECKYI0 TOYHOCTH
TEXHOJIOTHYECKUX TPOIECCOB W  MPOAHAIM3UPOBATH BO3MOXKHBIC TMPUYUHBI
BO3HMKHOBEHHUSI MOTPEIIHOCTENR 00pabOTKU U COOPKHU.

Ilo0 mounocmvio 0emanu TIOHUMACTCS CTEIICHb NMPUOMKCHHS MMapaMeTpOB
NETAIU K UOEANIbHBIM.

[Ipy mpoekTHpOBaHWHW JETajcii MalIuH WX TCOMETPUUYCCKHE TMapaMeTphl
33JIal0TCS  pa3sMepaMH dJIECMEHTOB, a TakkKe QOpMOW | PaACHOJIOKCHUEM HX

TMOBEPXHOCTEM.
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[Ipy M3roTOBJIEHWH BO3HUKAIOT OTCTYIUIEHHS F€OMETPUYECKUX MapaMeTPOB
pCaTbHBIX JIeTaJe OT HMeadbHBIX (3alPOCKTHUPOBAHHBIX) 3HaUYCHUU. X Ha3BIBAIOT
norpemHocTsIMU.  JlormyckaeMble  3HAY€HHsS  MOTPEIIHOCTEH  OrpaHUYUBAIOT
JOMyCKaMH.

Lllepoxosamocms TIOBEPXHOCTH HE BXOJWUT B OTKIIOHEHHE (GOpMBI (MHOTIA
JIOTYCKAaeTCsi HOPMHUPOBAaHHWE OTKIOHEHHS (OpPMBI C YyUYETOM MIEPOXOBATOCTH
MTOBEPXHOCTH).

Bonnucmocms Bkitowaetcss B OTKIOHeHWE Qopmbl. [Jlomyckaercs (B psiae
Clly4aeB) HOPMHUPOBATh OTAEJIBHO BOJHUCTOCTh TOBEPXHOCTU MJIM YACTh OTKJIOHEHUS
dbopMBbI 6€3 yueTa BOJTHUCTOCTH.

[lon mounocmvio omnocumenvrho2o Osudicenusi TOHUMAETCS MaKCHUMaJIbHOE
NpUOJIMKEHWE  JACHCTBUTEIBHOTO  XapakTepa  JBW)KEHUS  MCHOJHUTEIbHBIX
MOBEPXHOCTE K TEOPETHYECKOMY 3aKOHY [IBH)KCHHS, BBIOpDAaHHOMY HCXOIs U3
CITy>K€OHOT0 Ha3HAUYCHUSI MAIINHBI.

Cnegyer pas3nuyaTh NOHATHS MOYHOCMb 00pabomku JETaad, Kauiecmeo
cOOpKuU, Ka4eCTBO TOBEPXHOCTHU JETAIH U T.[.

[logq TOYHOCTBIO JeTanu (3arOTOBKH) CIIEyeT MOHMMAaTh CTENEHb €€
COOTBETCTBHUSI TpPEOOBaHUSM uepTeXka: IO pa3MepaMm, reoMeTpudeckoil dopme,
PacoOJIOKEHUIO MOBEPXHOCTEN U ILIEPOXOBATOCTH.

CymiecTByeT  TOHATUE  «IKOHOMUHECKAs. — MOYHOCHMbY  (MaKCHUMaJbHO
JOCTH>KMMasi B KOHKPETHBIX YCJIOBHSIX), HO TaK Kak MO TpeOOBaHUAM YepTekKa B HEU
HET HEOOXOAMMOCTH — MPHU U3TOTOBJICHUH BBIICPKUBAIOT TOT KBAJIMTET, KOTOPBIU

1enecoo0paseH.
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FeOMeTquecmle nmora3aTejmm TOYHOCTH

Peanvnas nosepxnocmvs — TIOBEPXHOCTh OrpaHUYMBAIONIAS JIETallb U
oTIENsIomas ee OT OKpyxkaromiei cpenpl. OHa oOpasyercs mociie 00pabOTKH U B
OTJIMYME OT HOMHUHAJILHOM TMOBEPXHOCTH, M300pakaeMoil Ha pabouyux uepTexax,

HNMCECT HCPOBHOCTHU PA3JIMYHBIX (bOpMI)I " BBICOTBI 1 APYTUC HCKAXKCHUA.

#‘Fﬁﬂ‘ﬂ.
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Pucynok 1.1 Cxembl HOrpemHocTen:

A A . A
d- pasmepoB, P- pacronoxeHue MoBepxXHOCTeH, P - GopMEl,

AB - BOJIHUCTOCTB, — I - IIEpOX0BATOCTb.

Homunanvnas nogepxnocms — 3TO WA€albHAS MOBEPXHOCTh, HOMUHAIbHAS
dbopma KOTOpoi 3a/1aHa YEPTEIKOM.

Ceoticmea 00paboTaHHOM ONPENECTAIOTCS ee eeomempudecKumu
Xapakxmepucmuxamu U Qu3uKo-mexaHudecKumMu c80UCmMeamu.

CornacHo I'OCT 2789-73 ycTaHOBIEHO IIECTh MapaMeTPOB MIEPOXOBATOCTH

MOBEPXHOCTH.
Eﬂ.

1. - cpeqHee apupMeTUYecKoe OTKIIOHEHUE TPOQPUIIS

2. 5 BBICOTA HEPOBHOCTEHN TPOPUIIS O JECATU TOUKAM

3. R HanOoJIbIIas BBICOTAa HEPOBHOCTEH Mpodus
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4, "™ - cpenHuUii mar HEPOBHOCTEW PO

5, 4 - CpeIHU IIar HEPOBHOCTEH MPOQUIISA MO BHICTYIIAM

6. b OTHOCHTEJIbHAS ONOPHAs JJIMHA MPOPUIIS.

CylecTBYIOT OHATUSA: 1PO00IbHASA IEPOXOBATOCTL — B HAIIPABJICHUH I10AAYN
UHCTPYMEHTA NIPU pE3aHUM; nonepeyHdas IIEepOXOBAaTOCTb — B HAIPABJICHUU
NEPICHIUKYISIPHOM Mojadue HHCTpyMeHTa. OObIUHO MOcnenHssa B 2-3 pasza Oomblie,
HO JUIS TOPUEBOTO (pe3epoBaHusi, MPU JOBOJAKE U CYNEPPUHHUIIUPOBAHUH OHH
pPaBHBI.

Boanucmocmob- COBOKYNMHOCTh MEPUOAMYECKU MOBTOPSIOMIMUXCS BO3BBIIIEHUN
Y BHQJWH C IIArOM 3HAYUTENBHO OOJBIIMM, YEM IIar HEPOBHOCTEH OOpa3yrOIIMX

MepoxX0BaATOCTb HOBCPXHOCTH.

BonHUCTOCTH TOBEPXHOCTHU 3TO: BHICOTA BOJIHBI Wz u war sonusr Sw).

Rmax Wz

w:\

Sw

€ >

Pucynok 1.2 Cxema BOJHUCTOCTH MOBEPXHOCTH

Maxpoomxnonenus, XapakTepU3yIOT TOTPEITHOCTH (POPMBI M PACTIONOKECHUS

ITIOBEPXHOCTEM:
Omxknonenusn gpopmul OmK10HeHUA Pacno0Hcenus Cymmapnsie

nozpeutnocmu

Ot npsamonunetinocmu,

OT MJIOCKOCTHOCTH

(BBIITYKJIOCTH, BOTHYTOCTb); Ot napannenbHOCTH;

Ot kpyenocmu (OBaTbHOCT, OT nepneHaAnKyJISPHOCTH; Paouanvnoe unu

OTpaHKa); OT HakIIOHA; mopyegoe dueHue

Ot yurunopuunocmu; *+ | Or coocnocth. -

Ot npoghuns npodonvrozo
ceuenusi (009K0003a3HOCTB,
CeI000pa3HOCTb,
KOHYCOOOPa3HOCTH).
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Duzuro-mexanuvecxkue ceoucmea NOBEPXHOCMHO20 cnos 3TO:
MHUKPOTBEPAOCTh; BHUJ CTPYKTYpbI; BEIWYMHA W 3HAK BHYTPEHHUX OCTAaTOYHBIX
HAPSOKEHU .

llosepxnocmuviii crou memanna GopMUpyeTCs MOJ BO3IEUCTBUEM OOJBIINX
YCUJIMH PE3aHUS U BBICOKUX KPATKOBPEMEHHBIX TEMIIEPATYP B 30HE PE3AHMUSI.

[ToaToMy ero (Qu3UKO-MEXaHUYECKHE XapaKTePUCTUKH OTJIMYAIOTCS OT
bU3HKO-MEXaHUYECKUX XapaKTEPUCTUK OCHOBHOTO METalia.

Hwxenexamumii cinoit Takxe uMeeT CUIbHO J1e(OPMUPOBAHHYIO CTPYKTYPY.
Hampumep: aJig cTanbHOM 3aroTOBKHU MOCie 00pabOTKH MOKHO BBIICIIUTH TPU 30HBI:

TTOBEPXHOCTHBIN CJIOM, HUKEIICKAILNHI CIIOW U CEPILICBUHY.

| O astitng

IT

III

Pucynok 1.3 CtpyKkTypa MOBEpXHOCTHOIO CJIOS U XapaKTEP BOZHUKAOIIUX
HaIpsHKEHUN
['myOrHa TOBEPXHOCTHOTO CJIOSI 3aBUCUT OT BHIOPAHHOTO METOJIa U PEKUMOB

00paboTKH.

1.4.®opmpbl opranuzanuu TII. IIpyHOMNIBI KOHIEHTPAUM H

nupdepenuuanuu onepannii. Meroanl odecnevyeHUss TOUYHOCTH.

@opMbl  OpraHU3allMM  BBINOJHAEMBIX  TEXHOJIOTHYECKUX  IPOIECCOB:
NOMOYHASL I HENOMOYHASL.
Ilomounas (CTaHKM YCTAHOBJIEHBI IO XOJY BBINOJHSIEMOr0 Mpolecca) U

HeENnomovYHAaA (CTaHKI/I PAaCIIOJIOKCHBI 110 YHaCTKaMm, T.C. prrIHaMI/I).
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1.Ilomounas ¢opma (XapakrepHa s KPYHHOCEPUHHOTO U MacCOBOTO
MIPOU3BOJICTBA) — UMEET MECTO, eciii Bech TII 00paboTku mim cOOpPKH pacuieHSIETCS
Ha OIepaluy, 3aKpelyIeHHbIE 3a CTPOro OMPEJCICHHBIM 00O0pYyIOBaHUEM,
PacmoI0KEHHBIM B MOCJIEI0OBATEIILHOCTH BBIIIOJIHEHUS OTIEPALIUi.
[Ipu sTOM,

T =T

~eee

wml wim?2

[tyunoe BpeMs (TpYJIOEMKOCTD) KaKIOM U3 BBITIOJIHIEMBIX ONepanuil JoJKHa

OBITh NPUMEPHO PABHA VI KPAMHA.

Germar A Illpeumywecmsa:
i 1.HenpepbIBHOCTD U
I? PUTMHUYHOCTb.
2.Pe3koe cokpalieHue
JUTUTEIBLHOCTH LUKJIa 00paOOTKH.
3.3HaYuTEIbHOE YMEHBIIICHUE
HE3aBEPIUICHHOTO TPOU3BOJICTBA.
4.BO3MOKHOCTh MPUMEHEHUS
MIPOrPECCUBHON TEXHOJIOTHH.

Net N2 Ne3 NoA
T T ] w

Gemar A
o—» o0—>- 00— 00—

Oriepauus Net YepHoeoe moyeHue
Orepauus N2 Hucmoeoe moyetue

Orepauuss N PpesepoesaHue ur.rnasa
Oriepauus Nt - LLinughosaHue

2.Henomounas ¢opma (XapakrepHa Uis €AMHUYHOIO U MEJIKOCEPUITHOTO
MIPOU3BOJACTBA) — 00pabOTKa 3aroTOBOK IO BCEM ONEpALMSAM BEIETCS MapTUSMU C
nepeppiBaMH BO BpEMEHH, a O0O0OpYyIOBaHUE pACMHOJOKEHO MO OJHOTHITHOCTH

(rpynmamu) HezaBucumo ot xoxa TII.

Net N2 Na3 Nog
T T (o)) w
Cemars b
J <

==
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Heoocmamku — Gomnplie TpaHCHIOPTHBIE MTyTH U YBETMYEHHUE TPYJOEMKOCTH

00paboTKu U COOPKHU.

[TpuHIATIBI KOHYeHmpayuu (YClOKHEHHUS ) u oughgepenyuayuu
(pa3opoOsieHnsi Ha OoJee TPOCThIE DBIEMEHTBI) OIEpaluii  COOTBETCTBEHHO

HCITOJIB3YIOT IIPHU MAJIBIX U OonpIIMX 00BEMax BBIITYCKaA.

MeTtoabl ob6ecriedeHUsI TOUYHOCTH
1.Meton «npobusix x0006 u npomeposy (MHANBUTYAIIbHBIN).
Ero cymiHocTh 3aKkiiro4aeTcsi B TOM, UTO CTAaHOK MPEIBapUTEIILHO HE HACTPOEH
U, TpeOyeMbIi pa3Mep MOJIy4ar0T MHOTOUYHUCICHHBIMU MPOXO0JIaMU C MOCJIEeAYIONUMU
U3MEPECHUSIMU TI0JIy4aeMOro pa3mepa.
Jlocmouncmea Merona MpOOHBIX XOJIOB U TPOMEPOB:
1.B0o3M0HO MOJTYYUTH BHICOKYIO TOUHOCTh ITPU HETOYHOM 000PY/I0BAaHUU
2.B03MOXHO UCTIPABUTh MOTPEITHOCTH UCXOAHBIX 3arOTOBOK
Hau6ounee a3 pexTrBeH B eAMHUYHOM U MEITKOCEPUHHOM TTPOU3BOICTBE.
2.Meron asmomamuyecko2o noiyyeHus pazmepos.
CyHIIHOCTh B TOM, YTO CTAHOK HACTPOEH HA pa3Mep, KOTOPHIN JOJKEH OBITH MOTY4YeH
aBTOMATUYECKHU.
Jlocmouncmea.
1.Beite mpou3BOUTENHHOCTD
2.He tpebyetcst BbicOKas KBaMpukanus pabounx
[{enecooOpa3Ho NPUMEHSITh B KPYITHOCEPUMHOM U MacCOBOM ITPOU3BO/ICTBE.
Heoocmamku: miposiBnisieTcs BIMSIHUE TIEPBUYHBIX TMOTPEUTHOCTEH, KOTOPHIC

HEOOXOJIMMO YUHUTHIBATb.
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OcHoBHbE (haKTOpbL BIMSIOIINE HA TOYHOCTH 00PAOOTKH

(nepeuunbie nocpenrocmit) MOYKHO BbIPA3UTH 3aBUICHIMOCTHEO
AZ = F‘éy Alm AW Aﬁ Ey 5Acm)1

A, - yrpyrve J1epopMaLiai TEXHOTIOTYECKOU CUCTEMBI
A, - TermoBbE JIe(hOPMALAN CHCTEMB],
(51 TOKAPHBIX oneparii 10-20%, i nrmgoBambHbEX 60% 012y )

A, TOIPEIHOCTH OT BIMSIHISI Pa3MEPHOTO MBHOCA MHCTPYMEHTa, MOTYT

I&ocmrana 20-40%0 0T CyMMApHO HOTPEIIHOCTH,
* - TIOTPEIIHOCTH HACTPOKKK MHCTpyMeHTa 20-40%
E, - TIOTpelHOCTh yeraHoBku Aetarm 20-40%4,
? = MIOTPEIIHOCTH OT KCTIOJIE3YEMOU 3arOTOBKHY,
A, - TIOIPEILHOCTH OT BHYTPEHHHX HATPSLKSHH 3ar0TOBKH,

cm

pp - TOTPEILHOCTD CTAHKA (TOYHOCTB €10 MBIOTORJICHHS),

- BUOpaI UM

Yenosue pabomet 6e3 bpaxa: cymmapHas (HaKOTUIEHHAs ) TOTPEITHOCTh MOCIIE

3aBCPIICHUS OIICPaIH HE JOJIKHA ITPCBLIMIATh AOITYCK IO YCPTCIKY.

A, <Td

JTanbl 00ecneYeHuss TOUYHOCTH 00padOTKHU

TouHOCTH 00PAaOOTKM 3aKJIAABIBAECTCS MPU MTPOCKTUPOBAHUU JACTAIIH.

Ha cmaouu mexnonocuueckoii noocomosxku npouszeoocmea (B NMIaHUPOBAHUU
MyTeH ee NOCTKEHHUS) U 3d cuem NpasUIbHOCMU HACMPOUiKY 000pYyAOBaHUs, a npu
u320mosjieHuy OHa MOXKET OBITh OOECTeYeHa Y4YETOM BJIUSHHUS BCEX TMEPBUYHBIX

MOTPEIIHOCTEMN.
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1.5./luarpaMMa NpUYMHHO-CJI€ICTBEHHbIX B3aUMOCBsI3eil

JIro60¥ TEXHOJOTHMYECKHI MpoIlecC MEXaHUYEeCKOM 0OpabOTKH [eTanu Ha
IPEIBAPUTEILHO HACTPOCHHBIX CTAHKAX MOKHO BBIPA3UTh CIEIYIOIIECH TUarpaMMoin

IPUYHUHHO- CJIEJICTBEHHBIX B3aUMOCBsI3el (DOPMHUPOBAHUS OTPEIIHOCTEH

t- ryGuHa pe3anus dC — xonebanue GU3NKO- MEXaHUYECKHX CB-B
Py- pagnanbHast coCTaBIISIOMAs CHIIA PE3aHH M — 0cOOEHHOCTH T€OMETPUN HHCTPYMEHTA

dy — ynpyrue nehopMannuy CUCTEMBI dp — HOMHHANBHBIN p-p (HACTPOCUHBIH)

Ra- mepoxoBaTocTh JeTanu 5 — npumensiemsle 6a3bl,

R3- 11epoxoBaTOCTh 3arOTOBKH E6 — norpemHocTs 6a3upoBaHus

dp — morpeiHocTh pazMepoB E3 — norpeninocts 3aKkperuieHus

du3 — mOTPEIIHOCTh U3MEPEHHUS Enp- norpenHocTs NpucocoOIeHus

dé — MOTpeIIHOCTH OT BIMSHUS BpeMEHHOT0 (hakTopa dn — HOTpeIIHOCTh HACTPOIKH

dgh — morperHOCTH HOPMEI AeTaNeiH MOTPENTHOCT OT Pa3MEPHOT0 M3HOCA MHCTP-Ta
dé — MOTPEeIIHOCTH OT BHYTPEHHUX HANPSKECHUI ACTaIN dem — morpeIHOCTh OT HETOYHOCTH M3TOTOBJICHHS
Q3 — cuuia 3aKpernieHus AeTanu 3JIEMEHTa CTaHKa

J — ’)KecTKOCTh CUCTEMBI MOTPENTHOCTh OT TEIUIOBBIX JAehopMarui

dHB — konebaHue TBEPAOCTH dQ3 — konebaHue yCUITHI 3aKPEILICHHS

dR- xonebanmne mIepoxXoBaTOCTHU UCX.3aI'OTOBKH.

Pucynok 1.4 Cxema popMupoBaHUs MOTPEIIHOCTEN MTPU MEXAaHUYECKON 00paboTKe



23

TpeOyemblii MO dYepTeKy HOMHHAIBHBIA pa3Mep A MOXKHO TOJYyYUTh IYyTEM
ylajJeHuss ¢  TIOBEpXHOCTH  3arOTOBKM  HEKOTOPOTO  CJIOsSA  MeTallia,
peraMeHTUPOBAHHOTO HEKOTOPOU TIyOMHOM pe3anus L.

3amanHas rryOuHa pesanus t (mpu mMexaHudyeckod oO0paboTke) oOyCliaBIUBAET
HEKOTOPYIO CHITy pe3aHus Py, 0T KOTOpoii BO MHOTOM 3aBUCSAT ympyrue AedopMaiiiu

TEXHOJIOTUYECKON CHUCTEMBI AyI/I KCCTKOCTh CHCTCMBI B ILICJIOM J H, B PC3YyJIbTATC

3aBepuIeHUs] 00pabOTKM JeTanu OyAeT MOJydyeHa OIpeesIeHHas LIEPOXOBAaTOCTb
Ra¥ TOYHOCTh 00pabaThIBaEMOIl IeTaH.

[Tpu »TOM, HabmomaeTcs OJHOBPEMEHHOE BO3JEHCTBUE OCHOBHBIX NEPBUYHBIX
NOTPEUIHOCTEN: TEIIOBbIX Jedopmanuii cucteMbl AT, pa3sMEepHOro H3HOCA
UHCTPYMEHTA  Awm,  TPOSBISAIOTCS HETOYHOCTH M3TOTOBJIEHUS CTaHKa  Acr,
NOTPEUIHOCTH €ro HAaCTPOMKM Awx, @ TaKKe TMOrpelHocTd OazupoBanus Eo,
3aKperuieHus Es u npucnoco0sienust Enp.

Ha »tu ¢aktopsl (epBUYHBIE NOTPEUIHOCTH) B CBOIO OYEPEAb TAKKE BIIUSIOT:
ycwine 3akpervieHuss (J3, CTENeHb €€ HENOCTOSHCTBA A(J3, Takke Kak H
HETMOCTOSHCTBO (pa30poc Mo MIEPOXOBATOCTH ), BUJ 0a3, UCXOJHAS IIEPOXOBATOCTh
3arOoTOBKU R3, HEMOCTOSHCTBO (PU3MKO-MEXaHUYECKHUX CBOMCTB 00pabaThIBAEMOI0O
matepuana AC u KojebaHusi ero TBepAocTH AHB, a Takke TeoMeTpus
MPUMEHSEMOr0 MHCTPYMEHTA U PEKUMbI PE3aHUS.

Takum 00pa3oMm, B pe3yJdbTaTe BIMSHUSA B3aMMOCBSI3aHHBIX  (PAKTOPOB
(MepBUYHBIX  MOTpPEIHOCTe) OyaeT chopMUpOBaHAa HEKOTOpPas TOYHOCTh U
IIEPOXOBATOCTh TMOBEPXHOCTH, KOTOPbIE HA MPAKTUKE MPHUHATO XapaKTepU30BaTh
yepe3 MOTPEHTHOCTH Pa3MEPOB Ap, MOTPEIIHOCTH (POPMBI A¢ U TOTPEITHOCTH,
MPOSIBIISIIOLIUECS YEPE3 HEKOTOPOE BpEMS Aep.

BolenpuBeneHHas cxema B3aUMOCBS3EH  SIBISETCS VHUBEPCANbHOU, a €€
KOJIMYECTBEHHBIE TOKAa3aTeNd 3aBUCAT OT psAda JOMOJHUTENbHBIX MPU3HAKOB:
TEXHOJIOTUYECKON CXeMbl O0O0pabOTKHM, MOJEIM CTaHKa, BHJA 00padaThIBAEMOro

mMarcpuaia v T.4.
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Brnusaue BuOpanuii Tpu BBIMOJHEHWHW PACUYETOB YUYUTHIBAIOT C IOMOIIBIO
K02 PUITMEHTOB AWHAMUYHOCTH [JII 4YepHOBOM oOpabotkm Ko=1,2-1,4; s

gucToBOM 06paboTku Ko=1,0-1,1.

1.6.Biusinve KavyecTBAa MOBEPXHOCTH HA IKCILUIyaTAIlMOHHbIE CBOMCTBA JeTajIel
MAIlMH.

KauectBO  MOBEpPXHOCTM  OKa3bpIBAET  CYIIECTBEHHOE  BJIMSHUE  HA
IKCNAYamayuornvle ceoucmea AETaled MAIlUH: U3HOCOCTOMKOCTh, YCTAJIOCTHYIO
MPOYHOCTH, CTAOMIIBHOCTH TTOCA0K, KOPPO3UOHHYIO CTOMKOCTh U JAPYTHE.

Dopmuposanue Kayecmea TOBEPXHOCTH CBSI3aHO C BIIASHUEM CIIEIYIOIIUX
rpyni (hakToOpOB:

1. I'eomempuu uncmpymenma u 0cobeHHOCmel npoyecca pe3aHusl,

YBenuueHne mojayu, rjaaBHOTO M BCIIOMOTATEIBHOIO YTIila B IJIaHE MPUBOJIUT K
POCTY MUKPOHEPOBHOCTEH. [103TOMY mpW YHMCTOBOM TOUYEHHMH HE PEKOMEHIYIOTCS
MOJIPE3HBIE PE3IBI.

VYBenuueHne paauyca 3aKpyrieHUsl pe3loB, UX JOBOAKA IO MEPEAHEN U 3aHEN
MMOBEPXHOCTU — CHUKAIOT MIEPOXOBATOCT.

2. COOTHOIICHUEM MEXKIy YIPYTMMH H TUIACTUYECKUMH AchOopMaIiusaMu

MMOBEPXHOCTH;

3. BoznHukaronmmu BUOpaIusiMyu HHCTPYMEHTa OTHOCUTEIHHO 3arOTOBKH.

Ra | mm 1
Pucynoxk 1.5 3aBucumocTb

IIEPOXOBATOCTU OT CKOPOCTH
pe3aHusl.

1-nepnutHO-(peppUTHBIC CTAIH;
2-KOpPO3HOHHO-CTONKHUE U

JKapOoIPOYHBIE CTaNH;

3-JIerKOILIaBKHUE CILJIABbI,

V' wmimun
4-cpeHeyTIepOaUCTbIE CTAIIH.
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[Tpu ckopoctsax pezanus V =20—40m/ mun 1yt cpeIHEYTIACPOAUCTHIX CTaIeH
(20-40 mo T'OCT1050-94) wnabOmromaeTcss 3HAYMTEIBLHOE HApPOCMOOOpazoeawnue,
KOTOpPO€ YBEIMYMBAET (3a CYET LapamnuH) IIepOXOBATOCTh IMOBEPXHOCTH; IPHU
V > 70m/ mun HApOCT Kak MPaBUIO OTCYTCTBYET.

Kpome Toro, cymiectByer auarna3oH Mojad MNPUBOJAIIMNA K 0OOpa3oBaHUIO
«3aTOPMOKEHHOTO CJIOS» Ha TIEpPeHEH MOBEPXHOCTH MHCTPYMEHTA, KOTOPBIN TaKkKe
YBEJIMYMBAET BBICOTY MHUKPOHEPOBHOCTEH MoBepxHocTH. Ecnu BenuumHa mopauu
S <0.0lMm/00, BO3MOXHBI YIIPYTHE OTKATHS PEXKYIIETO MHCTPYMEHTA, YTO TaKXKe

yXyaAmacT Ka4C€CTBO IMOBCPXHOCTH. N3Bectna 3aBucumocth B.JI.UeOnimeBa MCIKIOY

o s?
IEPOXOBATOCTHIO U MoJlaue Rz = o (r- pagunyc 3aKkpyriieHHs pe3na).
r

Ra | mm

N

|
Pucynok 1.6 3aBucumMocTb

I
| |
I I
: : MEepoOxX0BATOCTH OT IMOJAYH.
I I
| |

0,01 0,1 So mm/o6

TpeHne W HU3HOC JETAE B 3HAYUTEIBHOW CTENEHU CBA3aHbI C BBICOTOW U

dbopMoOIt HEpOBHOCTEM MOBEPXHOCTH.

B HavanpHBI mnepuod  pabOThl TPYLIMXCS TMOBEPXHOCTEH MX KOHTAKT

IIPOMCXOJMT MO BEPIIMHAM HEPOBHOCTEM.

Ilox nmeicTBMEeM ATHUX NABICHUM B TOYKAX KOHTAKTa IMPOUCXOIUAT YIPYToe
cKaThe W IacTuyeckas aedopmanus cMsATHUS HEPOBHOCTEH, Cpe3, OTJIaMbIBAHHE U
IJIACTUYECKUN CIABUI BEPLIMH HEPOBHOCTEM, YTO MPUBOAUT K HHTECHCUBHOMY
HavyaJIbHOMY HW3HOCY TpYLUUXCS JAeTajed. B Toukax KOHTakTa MOI'YT BO3HHUKATh

BBICOKHME MIHOBCHHBLIC TEMIICPATYPhI, CPbIB OKHCHOM IIJICHKH, COIIPOBOXKIAIOIIUCCS
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MOJICKYJIPDHBIM  COCILNICHUCM U 06p330BaHI/IeM Y3JIOB CXBATbIBaHUA TPYHIUXCS

MCTAaJIJIOB.

B nepuoa Ha4daJlbHOI'O HM3HOCA BbLICOTA HepOBHOCTCﬁ YMCHbLIIACTCA, YTO
INPpUBOJUT K YBCIIMYCHUIO (b&KTH‘-IGCKOfI IMOBCPXHOCTHU MX KOHTAKTAa MU K CHHIKXCHHIO

(aKTHYECKOTO AaBJICHUS.

JlampHEUIINN OPOLECC W3HAIIMBAHUSA MPOTEKAET 3HAYUTEIBHO MEIJICHHEE U 3TOT

NEPUOJ] BPEMEHU OTIPEIEISET CPOK CAYHCObL Oemau.

Ecnun onTtumanbHyr0 Ui JAaHHBIX YCIIOBHM TPEHUS BBICOTY HEPOBHOCTEU
yZaeTcsl CO3/1aTh B MPOLECCE MEXaHUYECKOW 00pabOTKH, TO B MPOLECCE U3HOCA OHA

IMPAKTUYCCKU HC U3MCHSCTCS, 4 BPECMs HpI/Ipa6OTKI/I N U3HOC OKaXKECTCA HANMCHBIIINM.

VBenuueHne BBICOTHI HCpOBHOCTCfI o CpaBHCHHUIO C OIITHMAJIbHBIM
SHAYCHUEM IIOBBIMIACT HM3HOC 3a CYCT BO3pAaCTaHHA MCXAHHYCCKOI'O 3alCIIJICHHA,

CKaJIbLIBAaHWA U CPE3a HepOBHOCTCﬁ IOBCPXHOCTH.

VYMEHBIIICGHHE BBICOTHI HepOBHOCTeﬁ IMPOTHUB OITUMAJIBHOTIO 3HAYCHUS
INpuBOAUT K PE3KOMY BO3paCTaHUIO H3HOCA B CBJA3M C BO3HHMKHOBCHHUCM
MOJICKYJIIPHOTO CHCINUICHUA W 3a€JaHUsA IIJIOTHO COIIPUKACAIOIINXCS HOBCpXHOCT@fI
MMOBBIIIICHHOM TJIIaaKOCTHU, 3TOMY CHOCO6CTBy€T BbIAABJINMBAHHUC CMA3KH M IIJIOXast

CMAauMBAEMOCTh CMAa3KOW 3€pKaJIbHO-UUCTHIX MOBEPXHOCTEM.

Takum oOpa3oM, TpU TOPOEKTUPOBAHMM MAIIMH Ba)XHO HA3HAYUTH
ONTHUMAJIBHYIO IIEPOXOBATOCTh, KOT/Ia U3HOC U KOA(D(MUIIMEHT TPEHUS MPU JTaHHBIX

YCIIOBUAX U3HAIOIWBAHUA ABJIAIOTCA HAUMCHBIINMMU.

N3Hoc u ko3 (PUIIMEHT TpeHUs CBA3aHbl U C HANPABICHUEM HEPOBHOCTEM.
IIpy nepneHauKyIspHOM HAIIPAaBICHUU HEPOBHOCTEN TPYIIUXCS ITOBEPXHOCTEU WIIH
npy  ux  OecnopsloYHOM  pacloJiOKEHUW,  4TO  HaOmojgaerca  Mpu

cyneppUHUIINPOBAHUH, KOIPDUIIMEHT TPEHUS MUHUMAJICH.

ToyHOCTH COIIPSsKCHMA, oIfpeaciisieMas 3a30pOM B COCANMHCHNH TAaKXKE 3aBUCUT
OT IMEPOXOBATOCTH HOBerHOCTeﬁ. B nmepuoa Ha4YaJIbHOIoO HM3HOCA BBICOTA

HEPOBHOCTEM MOXET YMEHBIIUThCS Ha 65-75%. Eciaum BbIcOTa HEpPOBHOCTEH
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consMecprumMa C I0JIEM JOITYCKa Ha M3TOTOBJICHMC ACTAJIW, TO B IICPHUOJ HAYAJIbHOIO
H3HOCa I[OHOJ'IHHTGJIBHBI?I 3a30p MOXKET JOCTUTHYTH 3HAYCHUSA OOIYCKa U TOYHOCTDH

coeuHEHUs OyAeT HapylIeHa.

3HAUUTENPHOE  BJIMSHUE Ha  M3HOC  OKa3blBAlOT  BOJIHHUCTOCTh U
MaKpOTr€OMETPHSI COINPSKEHHBIX MOBEPXHOCTEN. MI3HOC MPOUCXOIUT HEPABHOMEPHO,
TaKk Kak BHauaje W3HAIIMBAIOTCSA BBICTymHaromue dvactu. Jlng obecrnedenus
HEOOXOAMMON TOYHOCTH CONPSKEHHM B TEXHUYECKYI0 JTOKYMEHTAalUUIO IpHU
IPOEKTUPOBAHUU BBOJAT OTPAHUYEHUS MOTPEIIHOCTEN (OPMBI U PACIOJIOKEHUS:
OTKJIOHEHHUsI OT IUIOCKOCTHOCTH, LMIMHIAPUYHOCTH, KPYIVIOCTH, NAPaJUIEIIBHOCTH,

MIEPIICHIUKYISIPHOCTH U COOCHOCTH.

Or kadecTBa INOBCPXHOCTHU 3aBUCUT KOHTAKTHAsA JKCECTKOCTb CTBIKOB
COIIPATaCMbIX I[CT&J'I@IZ B HETIOABMKHBIX COCOAMHCHMUAX. Bomnaucrocthb u
mepoxoBaTOCTL CHHIKAIOT CI)aKTI/I‘IeCKYIO iomaapb KOHTAKTOB, a 3HA4YUT H
J)KECTKOCTh CTBHIKOB. B HCIIOABMKHBIX COCOAMHCHHAX 3a CUCT HpeﬂBapHTCHBHOﬁ
3aTAKKHU IMPOUCXOAUT CMATHUC HepOBHOCTeﬁ M YBCIIMYCHUC ITOBCPXHOCTU KOHTAKTA,

YTO IMOBBLIIIACT X KCCTKOCTDh CThIKA.

Ycemanocmuasa npounocms AeTaled TakKe 3aBUCUT OT IIEPOXOBATOCTH HX
noBepxHocred. Hannuuve Ha MNOBEPXHOCTH JeTanu, padoTamoliel B YyCIOBUAX
LIUKJIMYECKOW U 3HAKOTIEPEMEHHOUN HAarpy3okK, OTJAEIbHBIX Je(EKTOB U HEPOBHOCTEMN
CIOCOOCTBYET KOHUEHTPALMU HAIpPSKEHUW, KOTOpbIE MOTYT MIPEBBICUTH Mpees
MIPOYHOCTH MeTajuia. B 3TOM cilydae moBEpXHOCTHBIE Ae(EKThI UTPAIOT POJIb OYAroB
BO3HMKHOBEHHSI CYOMHKPOCKONMYECKUX HApYUIEHUH, TO €CThb CHOCOOCTBYIOT

00pa30BaHMIO YCTATOCTHBIX TPEIIUH.

Brusnue uiepoxosamocmu noeepxHocmu Ha KOHLCHTPAIOWIO IMOBECPXHOCTHBIX

HaIpPSOKEHUN XapakTepU3yIOT KOA(DPUIIMEHTOM KOHIEHTPALUN HANPSKEHUMN:

CYHIeCTBeHHO BJIMSIHUC KOHICHTPATOPOB B MECTAX PE3KOI0 M3MCHCHUS IIOLIAAN

CCUCHUA ACTAIU, ITIOOTOMY HCO6XO)II/IMO YMCHBIIATD MICPOXOBATOCTL B 9TUX MCCTaX.
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Tosviuenuro  usHococmovxocmu  Oemaneti  CIOCOOCTBYET  yIPOYHEHUE
MOBEPXHOCTHOI'O CJI0s, Hakien. Hakiienm ymeHbIIaeT aMIUIUTyAy UHMKINYECKOM
MJIACTHYECKON JedopMaIiu, 4To CACPKUBACT Pa3BUTHE yCTAIIOCTHBIX TpemnuH, Ho
Ype3MEPHOE YIIPOUHEHUE MOBEPXHOCTH MPUBOIAUT K pa3pbiBaM MEXKATOMHBIX CBSI3EH
MO0 IJIOCKOCTSIM CKOJIBKEHHUS, YTO BBI3BAET wWielyuieHue METajula U yCKOPECHHbIN

W3HOC TPYLIUXCS MIOBEPXHOCTEM.

Takum oOpa3zom, ympouHEeHHE MeTajla MOBEPXHOCTHOTO CJOA B MpoIecce
MEXaHWYECKOH OO0pabOTKM WM TPH CHEHUATBHBIX YIPOYHSIONUX OIEpaIusIx
(oOkaTka ponwKaMH, NIApUKaMH, JIpoOecTpyiHOM 00paboTKe W T.O.) CIEIyeT

IMPOU3BOJUTL 10 onpez[eneHHoﬁ BCINYHUHBI.

N3HOCOCTOMKOCTh Ji€Tajiell MAalliH BO MHOTHX CJIy4asX MOYXHO MOBBICUTH
U3MEHEHUEM METOJI0B 00pabOTKH, PEKUMOB pPE3aHUS UM TE€OMETPUH PEXKYIIErO

WHCTPYMEHTA.

3HAUUTENbHOE BIUSHHUE IIEPOXOBATOCTh IMOBEPXHOCTH OKa3bIBaeT Ha
KOPPO3HI0, KOTOpasi BO3HUKAET U UHTEHCUBHEE PACIIPOCTpaHsIETCs Ha 0oJiee rpyObIx

IMOBCPXHOCTSX.

C yMeHbILIEHEM IEPOXOBATOCTH MOBEPXHOCTH YBEJTMUMBAETCSI AHTUKOPPO3HUIHAS
cToMKOoCTh Jetanu. [lpuuem, u3-3a TUIACTUYECKOM JepopManuu B MeTasie MpH
MEXaHUYEeCKONH 00paboTke 00pa3yroTcss MUKPOHEOIHOPOIHOCTH, CIIOCOOCTBYIOIINE

KOPPO3HH.

[ITepoxoBaTOCTh MOBEPXHOCTH OKa3bIBACT CYIIECTBEHHOE BIIUSHUE Ha YCIIOBHS
CMa3KH B COMpPSTaeMbIX y3JlaX U Ha kKodpduimeHt tpenus. Kpome storo, mepoxoBaTocth
MOBEPXHOCTEN JieTaled OKa3bIBAaeT BIIMSHUE: HA TEIUIONPOBOJAHOCTh, T€PMETHUYHOCTH
CTBIKOB, OTPXaTEIbHYIO0 CIIOCOOHOCTh MOBEPXHOCTEH, HA CONPOTUBJICHUE MPOTEKAHUIO

JKUKOCTEN U ra30B U T.J.
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2.0CHOBBI TEOPUM BABUPOBAHMUS JETAJIEN

[Ipm oKcrlyatanuu MamiiH W MEXaHW3MOB HEOOXOJMMO 00OecTieunBaTh
OMPEICIICHHOE MOJIOKEHUE UX PJIEMEHTOB (JI€TAJIA U Y3JIbI).

[Ipn wW3roTroBlieHUM JeTajleil Ha CTaHKaX OHU TaK XK€ JOJDKHBI OBITh
OMpENCIICHHBIM 00pa3oM COPUEHTUPOBAHBI B MPOCTPAHCTBE OTHOCUTEIHLHO
AJIEMEHTOB CTaHKa WJIH TIOJOXKEHUSI pexyllero uHCTpymeHTta. l[loatomy mis
o0ecrneyeHnst TOYHOCTH 00pabOTKU U COOPKU UCIIOIB3YIOT ONpeeNieHHbIE MpaBuia B

COOTBETCTBHUHU ¢ meopueu 6a3upo8anusl.

2.1.05emMeHTbl  023MpPOBaHUA: ONOPHAsI TOYKA, KOMIUIEKT 0a3,

3aKpPEIICHUuE, yCTaHOBKA. HpaBI/IJIO «IIECTH TOYCK».

B cootBerctBuu ¢ 'OCT21495- non 6a3zuposanuem MOHUMAIOT - MPUTAHUE
3arOTOBKE WJIM M3JCIUI0 TPeOYeMOro TMOJOKEHHUsSI OTHOCUTEIHLHO BBIOpaHHOU
CUCTEMbI KOOP/IMHAT.

bazamu Ha3pIBAIOT TOBEPXHOCTUM JIMHUU WM TOYKU HCIIOJIb3yEeMbIE MpU
0a3upoOBaHUM.

[Tpn Mexanuyeckoi 0OpabOTKe HA CTaHKaX Oa3uUposaHuem TPUHSITO CUUTATH
MpUAaHUE 3arOTOBKHU WJIH JIETANIA TPEOYEMOTro MOJI0KEHUSI OTHOCUTEIHHO 2JIEMEHTOB
CTaHKa, KOTOpPbIE OMPEAENSIOT TPACKTOPHUIO IBIKEHUS MOAA4YM HCIOJIB3YEMOIO
WHCTPYMEHTA.

[Ipu ycraHoBKe JeTayniel Ha CTaHKax HEOOXOAMMa HE TOJIBKO TMpaBUIIbHAS
OpHUEHTAIINsI, HO U 3aKpenjieHue - sk 00eCTIeUeHHsl YCIOBUS HEMOABUKHOCTH.

N3BecTHO, 4YTO JJisl TOJIHOTO HCKJIIOYEHHS] MOABUKHOCTH TBEPAOTO Tela B
IIPOCTPAHCTBE HEOOXOAMMO JIMIIUTh €ro wiecmu cmenexeu c8oboovl. TpPeX
MOCTYIATENBHBIX MEPEMELICHUN BIIOJIb OCEH KOOPAMHAT U TPEX BPAILLECHUN BOKPYT

YKa3aHHBIX OCEH.
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[TosTOMy MHOTHE 3a/1auM CBSI3AHHBIE C PACYETOM TOUYHOCTH MPU 0A3UPOBAHUU
Y YCTAaHOBKE BO3MOXHO PELIATh TEOPETUUECKHU HOCPEOCHBOM HALONCEHUSL «CBAZEUN.

Iloo C8AZAMU NO/IPa3yMeBaroTCA OTpaHUYCHUS MO3UI[MOHHOTO
(reomeTpuvecKoro) WM KHHEMaTHYECKOTO XapakTepa, HaKJIaaplBacMble Ha
JBUKCHHE TOYCK pacCMaTPUBAEMOro Teja (3aroTOBKH KU JICTAJIH).

B TexHOMOrMM MAIIMHOCTPOCHUS! TMO3UIMOHHBIE CBSI3M MPEAIOJIAraloTCs
JTBYXCTOPOHHUMH, T. €. JHUIIAIONIUMH TEIO BO3MOXKHOCTH TEpEMENIeHUus B 00¢
CTOPOHBI B HAIIPABJICHUHU JICHCTBUSI CBSI3U.

DOTH c643u HE 3aBUCAT OT BPEMEHU U MTOATOMY UX CUUTAIOT CTAIIMOHAPHBIMU U
MO3UITUOHHBIMU.

[Ipu ycTaHOBKE 3arOTOBKHM Ha OMOPHBIE TOUKHU MPUCIIOCOOTICHUN Kaxaas U3
HUX PEATU3YET TOJIBKO OHY 0OHOCMOPOHHION C653b.

Iloo onopnoti mouxoil TOJpa3zyMeBaeTcsl WujAcalbHas TOYKA KOHTAaKTa
MOBEPXHOCTEW 3aroTOBKU U TMPHUCIOCOOJIEHHUS, JUIIAKOIIAs 3aroTOBKY OJHOM
CTEIIEHH CBOOOJBI, JieJlad HEBO3MOXXHBIM €€ TepEeMEIICHUEe B HalpaBJICHUU
NEPIEeHINKYISIPHOM OTIOPHOM MOBEPXHOCTH.

IIpasuno wecmu mouex.

Jns monHoro Oa3upoBaHuUsl JeTajed (3ar0TOBOK) MPHUCIOCOOJICHUN Ha
METAJJIOPEKYIIUX CTaHKaX HEOOXOJMMO M JOCTAaTOYHO CO3/laTh B HEM 6 OMOPHBIX
TOYEK PACIOJOKEHHBIX OINPEACICHHbIM 00pa3oM  OTHOCHUTEIbHO  0a30BBIX
MOBEPXHOCTEN 3aTOTOBOK WJIU JETAJIEH.

B 3aBuCHMOCTH OT 4HCiIa OMOPHBIX TOYEK, C KOTOPHIMU 0a3a HAXOJUTCS B KOHTAKTE
pa3IMyaroT:

ycmanogouHyto 6asy A, HaXOIAUIYIOCS B KOHTAKTe ¢ TPEMSI OMTOPHBIMU TOYKAMHU
Y JIMIIAIOIIYIO TEJIO TPeX CTereHel cBo0o bl (Touku al, a2, a3);

Hanpasiaiowyro 6a3y B, Haxoasulyrocss B KOHTAaKT€ C JBYMSI OINOPHBIMH
TOYKAMHM M JIMINAOIIYIO TEJIO IBYX CTEIEHEeH cBOOObI (TOUKH 81, 82);

onophyio 6azy C, UMEIOIIYI0 KOHTAKT C OJHOW OMOPHON TOYKOW M JIUIIAIOIIYIO

TEJIO OJTHOM CTEEHU CBOOOIEI.
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Pucynok 2.1 Cxema pacnosnioxeHus Npu3MaTH4eCKO 3arOTOBKM B TPOCTPAHCTBE.

Kaxxnas u3 Ha3BaHHBIX 0a3 ompenesnsieT MoJI0KEHUE 3aTOTOBKH OTHOCUTEIHHO
OJTHOM M3 TUIOCKOCTEH CHCTEMBl KOOPJMHAT B HAMNpPaBICHUU MEPHEHIUKYISIPHOM
3TOM 0ase, T.€. B HAIIPaBJICHUH OJIHOM U3 KOOPAMHATHBIX OCEH.

O4eBUIIHO, YTO 0/11 NOJHO20 OPUESHMUPOBAHUS 3aTOTOBKH B MPHUCIIOCOOICHUN
HEOOXOJIUM KOMNIEeKm U3 mpex 6as.

B nmnpaktuke BO MHOTHX ClydasX Hem HeoOX00uMocmu 6 NOJHOM
OPUEHTUPOBAHUU C MCIOJIb30BAHMEM BCErO0 KOMIUIEKTa W3 Tpex 0a3 («HenonHas
cxema 6a3uposaHusLy).

Hampumep, npu o6pabomke niockocmu OpPUEHTUPOBAHUWE 3arOTOBKM Ha
CTaHKE B HallPaBJIICHUU TOPU3OHTAJIBHBIX OCEH KOOpPAWHAT IS TOJYYCHUS
TpeOyeMoro pasMepa a HE HWMEET 3HAUYCHHs], MOATOMY OOKOBBIE IMOBEPXHOCTH
3arOTOBKH TEPSIOT 3HaUeHHE 0a3 (0OKOBBIC MTOBEPXHOCTH HUCIOJB3YIOTCS TOIBKO IS

3aKpEIUICHUs ¥ B Mpoliecce 0a3upoBaHus HE yUaCTBYIOT).

Pucynok 2.2 Ilpumep uenonnoi
cxemul bazuposanus

3 ¥
MMPU3MATUYECKON 3arOTOBKH.

J‘L T J‘L JL a— BbIJIGp)KHBaGMLIﬁ pasMeEp
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JIns mosydeHus y 3aroTOBKM JIBYX pa3MEpOB, HAIpUMEp, @ U 6 BO3HHMKAET
HEOOXOJIMMOCTh €€ OpPHUEHTHUPOBAHHSA C TMOMOINBIO YCTAaHOBOYHOW 0a3pl —A U ¢

MTOMOIIIBIO HaPaBJISTIOIIEH Oa3bl - B.

S
&
B o
Kk—
JD_ JD_ BA m\f
AAT A T
A A

Pucynox 2.3 [Ipumep renoaroti cxemovl 6azuposarus IpU3MaTHIECKON 3arOTOBKH.
a, B — BBIICP)KHBAEMbIC Pa3Mephbl
B ciyuae, korga TpeGyercst 00ecreunTh BBIITOJIHEHUE TPEX pa3MepoB a , 8 U ¢,
JIJIs OPUEHTUPOBAHUS 3arOTOBKU HEOOXO0IMMO MCIIOJIb30BAHUE BCETO KOMIUIEKTA U3

Tpex 0a3, T. €. moBepxHocTelt A, B, C.

®

TA

B

L
! C

Pucynox 2.4 [lpumep nosawnoii cxemwvl bazuposanus.

a, 8, ¢ — BBIICPKUBAEMBIC pPa3MEPhI
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Ilpu obpabomke yununopudeckux 3a20mogok i ux 0a3upOBaHUS BO MHOTHX
CIIyJasiX TOXe HET HEOOXOIMMOCTH B HCTIOJIB30BAHIH KOMITJIEKTA BCEX TpeX 0as.
Tak pu ycTaHOBKE BaJIOB B IIEHTpax (111 00TaYMBaHUSA HA TOKAPHBIX CTAaHKAX
WIA HapyXHOro numdoBaHUS) OHU Oa3UPYIOTCS 1O KOHYCaM YeHMPOBbiX

omeepcmuil Vi JTAIIAIOTCS TISITH CTENEHEH CBOOOIBI.

~ i

Pucynok 2.5 Cxema 6a3upoBaHus: «Kopomkuil KoHyc» (IIEHTpa).

Taxum 0Opa3oMm, B 3aBUCUMOCTH OT TEXHOJOTUIECKOM 3a/1a4H, perraeMon mpu
00paboTKe 3aroTOBKH, MPU €€ Oa3UPOBAHUU B MPUCTOCOOJICHUH WJIM HA CTAHKE
MOTYT OBITH UCIIOJI30BAaHbI OJTHA WJIA BCE TpU 0a3bl, copepkKaliue mpu, uemsoipe,
NAMb UTU UWeCmb ONOPHBLX MOYEK.

CymiecTByeT NOHATHS:

2nasHas 6azupyrouas noeepxXHoOCmy - 3TO MOBEPXHOCTh MPH yCTaHOBKE Ha
KOTOPYIO JIeTalb UMEET HAMOObIIYI0 yCTOMUNBOCTh. OHa coaepkut 3 (unu Oosee)
OTOpHBIE TOYKHU, SBISETCS HambOoyiee MPOTSHKEHHOW B CpPaBHEHUU C JIPYTHMH
MOBEPXHOCTSIMH;

c60000Has (Heconpseaemas) NOGepXHOCMb - HE y4acTBYeT HU B 00paboTKe,
npu cOOpKe He KOHTAKTUPYET C IPYTUMHU MOBEPXHOCTSIMU;

UCNONIHUMENIbHASL NOBEPXHOCMb - KOTOpask B JAHHBIM MOMEHT MOXKET

00pabaThIBaThCSI.
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2.2.TunoBble cxembl 0a3UPOBAHUSA JIeTasIeil mpu 00padoTKe.

Cxema 6a3zuposanus — cxeMma U300pakeHus JIeTalld C HAHECEHHBIMU Ha Hee
OTIOPHBIMHU TOYKAMH.
CornacHo ['OCT 21495- nneanbHas onopHasi Touka 0003HaYaeTCs

CHUMBOJIaMU.

/\_ - JUTs1 BUJIA CTIEPEIU WA COOKY;

- ]I BUZA CBEPXY.

JIroOyto neranb npu MPOEKTUPOBAHUM OTIepaIluii MEXaHOOOPAOOTKU MOYKHO

O0TOOPa3UTh C TOMOINILIO CXEMbI 0a3UPOBAHUS

Z
60° A
jl /N
45 %:Q Ny . />_ S
0
12 3 0
J X

Pucynox 2.7 Cxema 0a3upoBaHus YuiuHOp Ha npusme
Toukwu 1, 2, 3, 4 pacnioyioKeHBI HA TJIABHOM 0a3UpPYyIOIIeH MOBEPXHOCTH,

KOTOpasi Ha3bIBACTCS 080UHAS Hanpasiawas b6asa, Touka 5 — ynopHas 0asa.
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7 4

(Bepno

SeHKEL,
/ pasbepmka

Pucynox 2.8 Cxema 6a3upoBanus «daunnwiil konyc» (Konyc Mop3se)

2.3.Knaccupurkanus 0as.

Ilo muasmauenuro u obaacmu npumenenuss 0a3bl TOAPA3IACIAIOTCS Ha
cOopouHbIe, KOHCMPYKMOPCKUE, USMEPUMETIbHbIE U MeXHOI02UYecKUe.
[To mMecTOpacmoyOXEHUIO B BBIIIOJHAEMOM TEXHOJOTHYECKOM IPOIECCE HX

YCJIOBHO Pas3ACIIAIOT HA: YepHoe8ble, NojIy4ucmoessle U 4UcCnaoeble.

b A 3 A
IIo HazHave MM Il mumrae e IIo zapaxtepy
CTEIIEHAM CEQEC',I[H IIpoARITEHHA
1. KoncTpyEmoprrad 1. ¥ cramo otan 1. Crperran
2. TexHOMOTHYIECEAT 4. Harp apmmoran 2. Hewmanm
3. Hsmeperensaan 3. Onopran
4. B
HATT} 4B JTAEO LA
5. 15 offHas oriopHan

Pucynok 2.9 Knaccudukarus 0a3
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KOHCTPYKTOPCKAA BA3A - sto 6a3a ucnonb3dyemas i ONpeiesieHus
MOJIOXKCHHUS JISTaJIA Wik cOopouHoi eaunauIbl B usaenun ([OCT21495-76).
B npakTtuke koncmpykmopckou 6a30ti Ha3bIBA€TCSl MMOBEPXHOCTD, JIMHUS WIIN
TOYKa JETaJH, [0 OTHOLIEHHUIO K KOTOPOW OMNpPENENSIOTCS HAa YEpPTEKE pacyETHHIE

IMMOJIOKCHUA IOPYTIHUX I[CTaJ'IeI\/’I N C60p0‘-IHBIX CAWHUIL U3ACIINA, a4 TAKKC APYIHX

MMOBEPXHOCTEN U TEOMETPUUECKUX JIEMEHTOB JAHHOU JETalu.
KOHCTPYKTOPCKHUE BA3bI nensrOoT Ha OCHOBHbIE U 6CROMO2AMEIbHbBIE.
\

Pucynox 2.10 [Tpumep oCHOBHOM U BCIIOMOTaTENbHON 0a3.
OCHOBHAA roncmpykmopckas 6a3a TPUHANICKUT NaHHOW JCTaNM WITU
COOpPOYHOM €TMHUIIC U ONIPEICIIAET €€ MOJOKEHNE B U3/ICIIUH.
Oto moBepxnoctu — I, I 1, 1 1 1.
BCIIOMOIATEJIbHOM na3piBaeTcs KOHCTPYKTOpCKas 6a3a, MpUHA IeKAIIas
JTAHHOM JIeTalli WU COOPOYHOMN IMHUIIE, UCTIOJIb3yeMast I ONPeIeIICHUS
MOJIOKEHUS, NPUCOEOUHAEMBIX K Hell IeTalel N COOPOYHbBIX €TUHUL.

1-mpucoenunsiemas netanp; I, I 1, 1 | | — BcnomorarensHbie 6a3bl..
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/ / 0051 A 11 A U3MEPUTEJIBHOH  BA30U

Ha3bIBACTCA IIOBCPXHOCTDL, JIMHUA

1581051 TOYKa oT KOTOpPOU

IMPOU3BOJUTCA OTCUCT

BBIIIOJIHAEMBIX ~ pasMEpoOB  MpH

o0paboTke WITH B3aMMHOTO

PacCIOJIOKEHUS IIOBEPXHOCTEN

JIETAJIEN WUJIN 3JIEMEHTOB U3JICIIHS.
Pucynok 2.11 Ilpumep uzmepuTenbHON 0a3bl. A — usmepumenvhas 6aza

[Ipy wuCnoNb30BaHMM B KA4YECTBE U3MEPUTEIBHBIX 0a3 MaTepUalbHbIX
MOBEPXHOCTEU H3JEIUsl MPOBEPKY MPOUZBOAAT OOBIYHBIMU TMPSIMBIMU METOJAMHU
U3MEPECHUS; TIPU HCIIOIH30BAaHUM IEOMETPUUYCCKUX IJIEMEHTOB (OMCCEKTPHC YTJIOB,
OCEBBIX JIMHUH H T. 11.).

Hsmepumenvnvie 6a3vbl MATEPUAIU3YIOTCS C TOMOILIBIO BCIIOMOTaTENIbHBIX
JeTajel: IIThIpeH, MajablleB, HAaTSIHYThIX CTPYH, OTBECOB, ONTHUYECKUX YCTAaHOBOK
(KOJUTMMATOPOB ) M IPYTHX YCTPOMCTB.

TEXHOJIOI'UYECKAA BA3A - sto 6a3a, ucnoiab3yeMasi Jjisi ONpeeeHuUs
MOJIO’KCHHUS 3aTOTOBKH MJIM M3JCIUS B Mpoliecce u3rotorienus uin pemonta (TOCT
21495 -76).

Texnonoeuueckoi 6a3o0u, WCIOAL3YyeMOW TIpu 0OpabOTKE 3aroTOBOK Ha
CTaHKaX, Ha3bIBACTCSl MOBEPXHOCTh, JIMHUS WM TOYKA 3arOTOBKH, OTHOCHUTEIIHHO
KOTOPOM OPUEHTUPYIOTCS €€ MOBEPXHOCTH, 00padaThiBa€Mble HA ITAHHOM YCTAHOBE.
OOBIYHO UMEHHO Ha ATy MOBEPXHOCTH JACTalb OMUPAETCS MpU 00padboTKe.

Paznuuaror Takxke uckyccmeennvie U ecmecmeerHvle TEXHOIOTHYecKrue 0asbl
(HampuMep, LEHTPOBBIC OTBEPCTHS HA BajlaX HM3TOTABJIMBAIOT JIMIIL I yI00CTBa
W3TOTOBJICHUS BaJOB, TaK KaK KOH(MUTypalus TMOCJICIHUX HE TO03BOJAET HX
YCTOMYMBO U HAJCKHO COPUEHTUPOBATH U 3aKPENUTH MIPU JOCTUKEHUH TOUHOCTH 110

YEePTEKY.
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— - CKPbBITAA FA3A - 0Oa3a B BUIE
BOOOpakaeMOM IMJIOCKOCTH, OCU WJIU
! TOYKH.
|
ABHAA FHBA34A — 6aza B BuIe
2 _Q_ 3 peanpHOU IIOBEPXHOCTH,
—*j‘— . ¢ —"g— PasMETOUYHONW pHUCKH WIM TOYKHU
- H i NepPEeCceUeHUs! PUCOK.
f Hanpuwmep, MMOBEPXHOCTH 1
Pucynok 2.12 IIpuMep TEXHOJIIOTHYECKOH  gpngercs CKDBIMOIL

0a3ebl.
mexHoi02u4eckou 6azou.

B s1tux ciydasx Ha cxemax Oa3upoBaHUS H300paKkaeTCs PacHoIOKEHUE
ONOPHBIX TOYEK Ha CKPBITHIX ©0a3ax (OCsAX, IUIOCKOCTSAX CHMMETPHH)
CUMBOJIM3UPYIOIINX CBSI3U 3aTOTOBKH C BBIOPAaHHOM CUCTEMOM KOOpPIUHAT.

VCTAHOBOYHAA bBA3A — 06a3a, wucnonb3dyemas g HaJOXEHUS Ha
3arOTOBKY WJIM M3JEJUE CBS3EH, JMINAIOIMIMX HUX TPEX CTENeHell CBOOOMbI:
MEPEMEIIECHUS BAOJIb OJHOW KOOPAMHATHOM OCH M ITOBOPOTOB BOKPYT ABYX APYIHX
ocel.

HAIIPABJIAFIOIIJAAl BA34 - 06a3za, ucnojbdyemas [Jid HaJIOXKEHHUS Ha
3arOTOBKY WJIM U3JEJIHE CBs3€H, JIMINAIONUX WX JBYX CTENeHEeH CBOOOIBI:
MIEPEMEILIEHUS BIOJIb OAHOM KOOPAUHATHOM OCH U IMOBOPOTA BOKPYT APYTrOM OCH.

JIBOUHAA HAIIPABJIAIOIIAS FA3A - 6a3a, ucnosb3yemas JUls HalOKeHHUs
Ha 3aroTOBKY WJIM M3JEJIHE CBA3EH, JMINAIOMIMX MX YEThIPEX CTENeHEHd CBOOODI:
MEPEMEIICHUS BIOJb JIBYX KOOPAMHATHBIX OCEM M IMOBOPOTOB BOKPYT ATHUX OCEU

(moBepxHOCTH 1).
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Pucynox 2.13 [Ipumep nBOMHON HANPaBIISIONIEH TEXHOJIOTUYECKOM Oa3bl.

OIIOPHAA BA3A - 6a3a, ucnoyib3yemasi 1Jisi HaJIOXKEHUS Ha 3arOTOBKY WITU

n3aCI1Mc CBH3eﬁ, JIMIIAIomMuX HuX OI[HOﬁ CTCIICHU CBO6OI[I)I: MNEPCMCIICHUA BIOJIb

OHHOfI KOOpIIHHaTHOfI OCH HJIM ITIOBOPOTA BOKPYT OCH.

F

Pucynok 2.14 [Ipumep I1BOWHOM OMOPHOH
TEXHOJIOTUYECKOHN 0a3sbl.

JIBOUHASA OIIOPHAA
bA3A4 - 6aza, ucnoib3yemas

I HAJIOKCHUA Ha 3arOTOBKY

WIN U3JeJIme CBSI3EH,
JINIIIAFOIIUX 150.¢ JIBYX
cTerneHen CcBOOO/IBI:

MEPEMEIIEHUST  BIIOJIb  JABYX

KOOPJAWHATHBIX OCEU.
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24.0IpaBuaa  (mpuHOMnbl)  OasupoBaHusi.  OnpegeseHHOCTb |

HEONPEACTCHHOCTD 6aSI/IpOBaHI/IH.

1. Ilpunyun coemewenus 6a3.

[Ipn Ha3HayeHUWH TEXHOJOTHUYECKUX 0a3 i obecnedeHuss OoJjiee TOYHOM
00paboOTKU HeobXo0umMo coemewams umepumenvbhbvlie U mexHolo2uieckue 06azvl B
TOM YHCJI€ HCIIOJIb30BATh 3TU MOBEPXHOCTH HE TOJIBKO NPU 0OpabOTKM HO W MpHU
cOOpKHU.

2. Ilpunyun nocmosancmaea 6as.

[Ipu pa3pabOTKe TEXHOJIOTMYECKHX MPOLIECCOB HEOOXOAMMO CTPEMHUTHCS K
TOMY, YTOOBI OJJHA U TAaK)X€ IMOBEPXHOCTH (110 BO3MOXHOCTH) ObLJIa UCIOJIb30BaHA B
KauecTBe 0as3bl.

Hcknrouenue COCTaBIAIOT YEPHOBBIE 0a3bl (HampuUMeEp, W3TOTOBJIEHUE IIEHTPOBBIX
OTBEPCTHIA).

3. Ilpunyun nocnedosamenvbHol cmeHwvl 6a3.

Ecnu He ynaerca paspabortate TII (BbINOJIHAEMBIA MpU OJHOM YCTaHOBKE
3aroTOBKHM), TOTJa B KadecTBE Cieayronieid 0a3bl HEOOXOJMMO HCHOJIb30BaTh

MOBEPXHOCTH (paHee yke 00pad0TaHHYI0) TOYHOCTh KOTOPOU JTOJKHA OBITH BBIIIIE.

OnpenesieHHOCTh M HEONPEAEJeHHOCTh 0a3UPOBaHUS.

B nmpakTtuke JOCTUTHYTOE HpAGUIbHOE NOJOJNCeHUue Oemanu  MOKET
U3MEHUTHCSA, €CITU BO3HUKHYT CHUJIBI WJIM MOMEHTHI CHJI, HapylIalollfe KOHTAaKT
MOBEPXHOCTHU JICTAIIN C OMOPHBIMHU TOYKAMHU TIPHUCTIOCOOTICHHIA.

[TosTomMy 1yIsi COXpaHEHHS TOIMYYCHHOTO MpH Oa3sUpOBaHWU MPABUIHHOTO
MOJIOKEHUS JIETaIu HE0OX0IUMO 00ECTICUUTh HenpepuleHOCMb KOHmakma 0a3.

Jpyrumu cioBamMu HE0OXOAUMO 00ECIIEUUBATh OnpedeieHHOCHb 6aA3Upo8aHus

neTajen.
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OIIPEJIEJIEHHOCTb FBA3HUPOBAHHUA netanm — «HEU3MEHHOCTBY €€
ITOJIOKEHUS OTHOCUTENIBHO MOBEPXHOCTEN APYTrOM JETANIN WA JAETAIEN, C KOTOPBIMU
OHA COEIMHEHA U KOTOPHIE ONPEAEISIOT €€ MOJIOKEHNUE B IIPOLIECCE U3TOTOBIICHHUS.

HEOIIPEJI[EJIEHHOCTD BA3HUPOBAHHA - enuHUYHOE WM MHOTOKPATHOE
U3MEHEHHE TpeOyeMoro TOJOXKEHHUs JeTald OTHOCUTEIbHO MOBEPXHOCTEU
CONPSKEHHBIX JAeTaNlel (WM J1€Taju), ONPEACIISIONINX €€ MOJI0KEHNUE.

HeonpeneneHHocTs 0a3upoBaHMs BCErga IOPOXKIAET JIONOJIHHUTEIbHbBIE
MOTPEIIHOCTH, U CIEI0OBATEIBHO CHIKAIOT TOYHOCTH 00pabOTKU Ha MpPeIBaAPUTEIILHO

HAaCTPOCHHBIX CTaHKaX.

2.5.AHa/1M3 TUIIOBBIX cXeM 0a3UpPOBaHUA.

1.YcraHoBka niockumu noeepxnocmamu.

3aroToBka mnpuxkarta cwiod (3, maibleBod ¢pe3ol dpesepyercs yCTy,

BbIIIEpKUBaAs pa3Mepsl A, B, E. CTaHOK npeaBapuTEIbHO HACTPOEH.

a;
Heobxoaumo

qQ
MPOAHAIU3UPOBATH

T 45
' £ AJ nocpeuHocms 6a3upo8arus pu
/ 1 MOJIy4YE€HHUH pa3MepoB 4, B, E.
123

H — BrICcOTA NeTanm,

A — HacTpO€YHBIN pazMmep.

Pucynox 2.15 ITpumep cxembl
0a3upoBaHUs IIOCKUMH TOBEPXHOCTSIMHU.

€,=0 u &;=0- 1. K. TEXHOJIOTHYECKAsI 1 U3MEPHUTEIIbHasI 0a3bl COBIAIAIOT,

g #0 - Tak kak wu3MepuTENbHOI 06a30il sABIAETCA MOBEPXHOCTh 2, a

TEXHOJIOTMYECKOM 0a30i - MOBEPXHOCTH 1.
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CocraBinsieM pa3MepHYIO LEIb
B=H-A
A- HaCTpOEUYHBIN pa3Mep, 3HAUUT A=const.
Takum 00pa3oM, JeHCTBUTENbHAS OTPEIIHOCT Oa3upoBaHus s pa3mepa B,

OyIleT 3aBHUCETh OT JOIyCKa Ha pazmep H.

g, =0H .
Yro6sl nonyunts £g =0, Heobxomumo coBmectuts TH ¢ B (mepeBepHyTh
3aroTOBKY), T.€. IEPEYCTaHOBUTH €€ HA IOBEPXHOCTSH 2.

2.YCTaHOBKA HAPYHCHOIMU WUIUHOPUYECKUMU TIOBEPXHOCTIMM.

Pa3mepsl BasioB B 00pabaThiBaeMOM MapTHH BCET/1a UMEIOT HEKOTOPBIN
paszbpoc no quametrpy. Tak npu ppe3epoBaHUM JILICOK U IIMOHOYHBIX MTA30B Ha

BajlaX pa3Mepbl MOCIEIHUX MOTYT ObITh 3aJ1aHbl Kak h,, h, umu h,.

Pucynok 2.16 Ilpumep 6a3upoBaHus HAPYHCHHIMU YUTUHOPULECKUMU
MOBEPXHOCTSMH.
Ho tak xak nuamerpanbHbIE pa3sMepbl 00padaThIBAEMBIX BajlOB M3MEHSIOTCS

OT HEKOTOPOI0 MHHHMMAJBHOTO 0 MaKCHMAJIbLHOTO 3HAYEHHH, MMOJOKEHHUE U3 OCei
MOXeT OBITh pacmojoxeHo B Toukax C' wmmm C”. COOTBETCTBEHHO ITOJIOKEHHE

BEPXHEU TOUKU A TaKKe MOKET U3MEHSThHCS.
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TpeOyeTcss mpoaHAIM3UPOBATh BO3ZHUKAIONIME MOTPEUTHOCTH Oa3upoBaHUS

KOTJia pa3Mep 3aJiaH OJHUM UX TpeX cocoOoB: Kak h,, h, umu h,.

a) svidepoicusaemvlii pazmep 3aoan kax h3.
Cocmasum pasmepHyro yens
h=04-OM
AOQO - HacTpoeuHnblii pazmep (0Tpe3ok), AO=const U Ha NOTPEUTHOCTh
0a3upOBaHUS HE BIIUSIET.
[Toce TpuroHOMETpUYECKUX TTPEOOPA30OBAHMI TOTYUNUM, YTO MOTPEITHOCTh

0a3upoBaHus OyAeT onpeaensaTbes Gopmyioit

gt 1

2 Sin%

0) evl0eporcusaemvlil pasmep 3a0an Kax h2

/e

Crpoum pa3MepHyIO LIeb

H2=51-52

b1 — aBnsercs HaCTPOCYHBIM pasMCpoM,

3HAYUT BCA IIOTPCHIHOCTD CBsA3aHa €

pazmepom b2.

Pucynok 2.17 ITpumep 0a3upoBanus
Bajia Ha TIPHU3ME.
8) pasmep 3aoan kaxk hl (OT BepxHEH TOUYKH) M, NMPOBEIS AHATIOTHYHBIC

pacCcy X IeHUs MOJIYIUM:

D 1

iy sin,

+1].



44

Takum o0Opa3oM, paccCMOTPEB TPU BO3MOXKHBIX BapHaHTa MPOCTAHOBKU
pasmepoB: h,, h, wim kKak h, aemaemM BBIBOJ, YTO MHUHUMAJbHAs TOTPEITHOCTH
Oa3upoBaHus Oy/IeT UMETh MECTO, €CJIM BBIJIEP)KHUBAEMBIN pa3Mep 3a7aH Kak h,.

B nmpakTuke BcTpedaroTes U Apyrue MoaxXoAbl K CHIDKCHHIO TTOTPENTHOCTH
0a3upoBaHUS:

A) 3a cyeT U3MEHEHHUS TOJIOKEHUS TPU3MBI,

hi

™
b3 e

Pucynox 2.18 IIpumep uzmenenust 6a3supoBaHus Baja C UCTIOIb30BAaHUEM TTPU3MBI.
b) 3a cuer ymeHbIIeHHs A0MYCKOB Ha quametp D,
B) 3a cuer usmeHeHus (3aMeHbI) CXeMbl 0a3UPOBAHUSI.

Bo3MOHBI U ApyTHE perieHusl.

3.YcTaHOBKA HA KKOPOTKHE KOHYCa» (B LIEHTPAX)

7 /

Fesey 1 -oOpabartbiBacMast

\ IMOBCPXHOCTD,

2- U3MepuTeIbHAs

S (KoHCTpYKTOpCKas) 6a3a,

T 3- TexHoJIOrn4ecKas
(ycraHoBouHas) 6a3a,

bz | b1 a — BBIIEPKUBAEMBIN pa3mep.

Ea a oD =0

Pucynox 2.19 ITpumep 6a3upoBaHus o cxeme
«KOPOMKUU KOHYCY.
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[TorpemmHocTh 6a3upoBaHusl E, BOSHUKAET U3-3a KOJEOAHUI pa3MepoB

KOHCTPYKTOPCKOM 0a3bl.
CocTtaBuM pa3MepHYIO 1ETb a=b1+b2
byaewm uckarp E, u3 tpeyrojibsHuka AOb.
B1=const , tak kak sSBISETCS HACTPOCYHBIM Pa3MEPOM, 3HAUUT BCSI

MOTPEUTHOCTh OyeT 00ycloBiIeHa pa3mepom b2.
D

= = —_— a

b2=04 5 ctg A
Torma uckoMasi HOTpelIHOCTh 0a3upOBaAHUS 1JI pa3Mepa a
D
- _ (04
E, = > ctg 95 .

4.YcTaHOBKA HA JVIMHHBIN HeHTP (KoHyc Mop3e)

by
@\ b2 H — BeIcOTa BTYIIKH,
l,/@ h - BeLACpIKHMBAaEMEBII pa3Mep,
T 1- obpabarsiBacMasi TOBEPXHOCT,

47 O I 17
_— 2- yCTaHOBOYHAs

(TexHonoruyeckas) 6asza,

8 0
|
@/ 3- u3MepuTenbHas 6asa.
£ K\‘\\__
CocraBnsieM pa3MEPHYIO LETIb:

h=H - (52-51)

Pucynox 2.20 ITpumep 0a3upoBaHus O cXeMe
«ONUHHBLU KOHYCH.
b1=const , tak Kak sBJISETCS HACTPOEYHLIM PAa3MEPOM, 3HAUUT BCS

HOTPEITHOCTh MPH MOTydYeHUH pazmepa h OyaeT o0yciioBieHa KoJeOaHuIMU

pasmepoB b2 u H.

D D-d
= = “ctg& o) — — =D
b2=04 5 ctg A ctg : b2 A }

K-KOHYCHOCTb.

Vickomast morpemHocTh 0a3upoBaHus ajs pa3mepa h.



B ToMm ciiydae, eciu ycTaHOBKA JieTalid OyA€T BBINOJIHEHA HA MTOAIPYKUHEHHYIO

OIPaBKY - 0a3upoBaHus 1A pazMepa h Moxker ObITh CHUXEHA: E, = SH .
h

2.6.HOI‘peIHHOCTI/I OT 3aKPEIVICHUA U ITOJOKCHUSA HeTaﬂeﬁ. HyTI/I CHHMKCHUHA
BJINAHUA HOFpeHIHOCTeﬁ YCTAaHOBOK HA TOYHOCTD oﬁpaﬁoTKn

B O6HICM ClIydac IIOHATHUC nocpeulHocnms yCnanHo6KU, BKIIIOYACT:

E,=\E,+E; +E} ,

E, - IOTPEIIHOCTh Oa3upOBaHUs
E, - IOTPEUIHOCTD 3aKPEILICHHS

E,, , - IOTPEUIHOCTD MOJO0KEHUS 3aTOTOBKU

EH.3 = EI%I + E32/.3. + E32/.CT..

E, , - IOTPEIIHOCTh YCTAHOBOYHBIX AJIEMEHTOB
E, - TOTPEIIHOCTh OT U3HOCA YCTAHOBOYHBIX 3JIEMEHTOB
E, - - IOTPEIIHOCTh OT YCTAHOBKH MPUCIIOCOOJIEHHS HA CTAHKE.

[Tocne kax oM ouepeaHOM epeyCcTaHOBKY JAeTalu pu 00padoTKe, Kak
paBUJIO, CIEAYET NEPECUUTHIBATH MOTPEIIHOCTh YCTAHOBKY (0a3upoBaHus).

IIOI'PEIIIHOCTD BA3BUPOBAHNA BO3HHUKACT npu HECOBNAJCHUM
U3MEPUTEIIbHOM W TEXHOJIOTMYeCcKo 0a3 WM H3-32 0COOEHHOCTSIMH (OPMBI
OMOPHBIX MOBEPXHOCTEH 3arOTOBKU M YCTAHOBOYHBIX AJIEMEHTOB MPUCTIOCOOJICHHUS.

[TorpemHocTh 0a3upoOBaHUA MOKHO ONPENEIUTh KaK pPa3HOCTh MPEeIeTbHBIX
pacCTOSTHUN OT M3MEPUTENTBHON 0a3bl 3arOTOBKM JO YCTAaHOBJIEHHOTO Ha pa3Mmep

WHCTPYMEHTA.
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T
= A
= _Z =
b e
il 7N A - u3mepurenbHas 0asa,
# = B - TexHomornueckas 0a3a,
o
& = "

) a — BBIJICPKHUBACMBIIA
=]
Il
= pa3mep,

W
; s’fﬁ;;"fﬁfﬁ]‘fﬁ“fﬁﬂfﬁf

K-HacTpoeUyHBIN pa3mep
B

Pucynok 2.21 IIpumep BO3HUKHOBEHHUS MTOTPEITHOCTH
0a3zupoBaHUs

[Tone paccesinus pa3mepa a, CBI3aHHOE C MOTPEIIHOCThIO 0a3UPOBaHUS,

HaXOJUTCS U3 ypaBHEHUS:
g =w, =T

lloepewinocms 6a3uposanus B KaXXJI0M KOHKPETHOM CIIy4ae ONpEAesieTCs U3
FEOMETPUYECKUX COOTHOIICHUN W TIPU ONPEACICHHBIX YCIOBUSX MOXKET OBITh
CBEJIEHA K HYJIIO.

[MorpemHoCTH OT 3aKpenJieHUs1 3ar0TOBOK

[Ipu 3akperneHUM 3aroTOBKM B TMPHUCIIOCOOJIECHUSIX MOXKET MPOUCXOAUTH €€
cMenieHre (BbKMMAaHKE) U3 IPUCITOCOOICHUS, TPUBOJISINEE K MOSIBIICHUIO 3a30pa =
MeXIy Oa3upyrolie MOBEPXHOCTHIO 3arOTOBKM M YCTAHOBOYHOW IOBEPXHOCTHIO

MPUCTIOCOOJICHUS 110 OTHOIIECHUIO K KOTOPOU MTPOU3BOAUTCS HACTPOMKA CTaHKA.

™ F
=
- g
g Pucynox 2.22 IIpumep
\’ L] = BO3HUKHOBEHHS ITOTPEITHOCTH
/ - 3aKpeIIeHHs.

~
_/
ECO
EII
&
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CMmenieHre 3aroTOBKM B MOMEHT €€ 3aKpelUyieHUusT B MPUCIOCOOICHUU

BBI3BIBACT paccestHue pa3Mepa a (cM. puc) ¢ moneM paccesnus @s, onpenensemMeimM B
OOJBIIMHCTBE CIY4YaeB SKCIEPUMEHTAIBHBIM ITyTEM.
lloepewnocmsy 3axpennenus & = W saucur or KOHCTPYKLHU U COCTOSIHUSA

3@KUMHOTO YCTPOMCTBA NPUCIIOCOOIEHHUS ¥ OT HAIPABJICHHS YCUIIHSA 3a)KUMA.

Munumanbnass TOTPENIHOCTh  3aKPEIUIEHHS — €CIM  3aKUMHOE  YCHJIHE
HATIPABJIEHO MEPIEHANKYIISPHO TEXHOJIOTHIECKOH YCTAHOBOYHOM Oase.

Bo Bcex Clydasx nocpewnocmv 3aKpenienus He paBHAa HYJTI0 B CBA3U C
HETOYHOCTBIO 0a3UPYIONIMX OIMOPHBIX IIOBEPXHOCTEN 3aroTOBOK W HAIMYHEM
KOHTAaKTHBIX JiepOopMaIiiii MOBEPXHOCTEH CTHIKA.

Otu redopMalu B 06IIEM BUJIE OMUCHIBAIOTCS HEMHEHHBIM 3aKOHOM:

y=CP" ’
rae € - koo dunnenT, xapaKTepu3yIONMiA BH KOHTAKTa, MaTepUall 3ar0OTOBKH,

MICPOXOBATOCTH U COCTOSHUEC €0 MOBEPXHOCTHOT'O CJ104,

P cuna, NEHCTBYIOIIAs HA KOHTAKTHBIN 3J71eMeHT (o1mopy);
Il - nokaszarens cremnenu.

Koumaxmnvie  degpopmayuu  TOBEPXHOCTEH  CThIKA  COMPOBOXKIAIOTCSA
nepeMenieHueM TEXHOJIOTHYECKON M M3MEPUTENIbHON 0a3 3aroTOBOK OTHOCUTEIHHO
YCTAHOBJICHHOTO Ha pa3Mep MHCTPYMEHTA U MO3TOMY TAKME BBI3bIBAIOT IMOSIBICHUE
nocpeuwHoCmu 3aKpenieHus.

IorpemHOCTH MOJI0KEHHSI 3aTOTOBKHU (IIPUCIIOCO0JIEHMS)

OTU TOTPEIIHOCTU BO3HHUKAIOT OT HETOYHOCTH H3TOTOBJICHHUS U COOpPKHU
CaMOro MPUCTIOCOOJICHHUS:

® [OrPEIIHOCTH U3rOTOBJICHUS YCTAHOBOYHBIX JIEMEHTOB IIPUCIIOCOOIEHUS, €T0
JEJIATENbHBIX YCTPOUCTB;
® [IOIPEIIHOCTH OT U3HOCA DJIEMEHTOB MPUCITOCOOIEHNS;
® HETOYHOCTH YCTAaHOBKH MPHUCIIOCOOJICHHS Ha CTAHKE.
JInst pasnTuYHBIX TPUCTIOCOOTICHUIN 3HAYCHUS! MEPEUMCICHHBIX MOTPENTHOCTEH

HaxoAsATCA B MIpeAenax 0,005..0,20um CyMMUPYSCh KaK CIIy4allHbIE BEIUYHUHBI,

00pa3yroT 0010 MOTPEHTHOCTD MOJ0KEHHUS 3aTOTOBKH
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3.PACYETHO-AHAJIMTUYECKHI METO/I OGECIIEYEHU S
TOYHOCTHU OBPABOTKH JETAJIEN.

[TpuHATO pa3nuuate mpu smana eblNOJIHEHUsL MEXHON02UYECKUX ONepayull:
n0020MOBKA, HaCMpoUKa U 06pabomxka.

Ha xaxmom stane hopmupyeTcst HEKOTOpast 4aCTh MOTPEITHOCTEH.

[Tpu mexanuveckoil 0OpaboTKe neranel Ha npedsapumenbHO HACMPOEHHLIX
CMAaHKax BO3MOXHBI TIOTPEIIHOCTH OT (PAKTOPOB, BOZHUKAIOIIMX NMPU 00pabOTKe U
CHIDKAIOIIUX TOYHOCTb.

OTH MOTPEIIHOCTH YKENATENbHO MPEIBAPUTEIBHO PACCUUTHIBATh U TOTYYHTD,
TaKUM 00pa3oM, CYMMApPHYIO NOCPEeuHOCHb, KOTOPYIO HEOOXOIUMO CpPaBHHUTH C

JIOITyCKOM Ha BBIIEPKUBAEMBINA pa3mep.
3.1.1TorpemHoCTH OT YHPYrux Aedopmanuii TeXHOJIOTHYECKOH CHCTEMBI.

TexHoMOrMUeckass cucteMa (CTaHOK, MPHUCIIOCOOJIEHUE, HHCTPYMEHT, JCTAlIb)
NpEACTaBISICT COOOW YOPYryl0 CHUCTEMY, B KOTOPOW BIUSIHUE CHUJI pPE3aHUs U
3aKpeIyieHUusl, WHEPIUOHHBIX W JPYTUX CUJI NOPUBOAUT K  0Opa3OBaHUIO
norpemHocteit Gopm u pazmepoB 00padaThIBAEMBIX JI€TAJICH.

Ha pucynke 3.1 mnpencraBieHbl ABE CXeMbl 00pabOTKU MWJIMHAPUYECKOU

JETaIN. C 3aKpEIICHUEM 6 yeumpax («a») U 8 TPEXKyJIaYKOBOM TOKaApHOM HAMpOHe

(«6»), KOTOpBIE WLTIOCTPUPYIOT BO3HUKAIOIINE YNpPyTue aeGpopMaiiiu A y, @ TaKXKe
00yCJIOBJICHHBIC HWMHU morpemHoctd  (opmbl  aetanu  (boukoobpasnocms W
KOHYCOOOPA3ZHOCD).

Yupyrue nepopmanuu A y OOYCIIOBJIEHBI OTXKAaTHUSAMH OCHOBHBIX Y3JIOB H

OTIEIBHBIX JJICMCHTOB TEXHOJIOTHYECKOM CHCTEMBI, a TakKe KOHTAKTHBIMU
neopmarusimu 1 B obmem ciydae moryT gocturath 20...40% ot cymmapHoit

NOTPEUTHOCTH 00pabOTKH.
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a) obpaboTka 8 ueHmpaxP 0) obpaboTka 8 nampoHe
y
A
: v TA,
' d
P BN S ;
| \

d+2Ay

Pucynox 3.1 Cxembl (hopMupoBaHus MOTPELUTHOCTEN OT yIpyrux aedopmaiuu.

HecrabmibHocTh cuil pe3anus (u3-3a KojeOaHUH CHUMAeMOro MPHUITyCKa
TBEPJIOCTH Marepuajga Jaxe B IMpenenax oOpadaThiBaeMOW MapTHH JAeTaiei),
pa3n4Has KECTKOCTh JCTaau MpH 00paboTke (B KaXIblii M3 MOMEHTOB BPEMCHH
00pabOTKKM MOBEPXHOCTH JIE€TAJIM) - O0YCIAaBIMBAIOT ¥ HEPABHOMEPHOCTH YIPYTHX
nedhopmaruii.

JIisi  KOMTMYECTBEHHOW OIEHKH YOPYruxX JAepopManuii TEeXHOJIOTHYECKOM
CUCTEMBI UCTIONB3YIOT MOHSATHUS HCECMKOCMb U NOOAMAUBOCTND.

JKecmxocmwvio cucmemsbl Ha3bIBA€TCA CIHOCOOHOCTH CHUCTEMBl OKAa3bIBaTh
COMPOTHUBIIEHUE Ne(HOPMUPYIOIIUM CHIIAM.

[To AL  CoOKOJIOBCKOMY, J#CeCmKOCmb  MeXHON02UYECKOU  CUCmeMbl
OTIpENIESETCS KaK OTHOIICHHWE COCTABIISIONIEH CHIJIBI PE3aHus, HaIMpaBICHHOUN IO
HOpMaJIU K 0OpabaTbiBaeMOW TOBEPXHOCTH, K CMENICHUIO PEXKYIIEH KPOMKHU
WHCTPYMEHTA OTHOCUTEIHHO 00pabaThiBa€MOU MOBEPXHOCTH 3arOTOBKHM B TOM K€

HaIpaBJICHUH:
Py
y

JC][CT



51

r€ e - JKECTKOCTD TEXHOJIOIMUECKON cuctembl, H/MM;

Py paauanbHasi cocTaBistonas cuibl pezanus, H;
¥ - ynpyrue gepopManuy TEXHOJIOTHYECKON CHCTEMBI (CMELIEHHE PEKYILIENH KPOMKU
UHCTPYMEHTA), MM.

Jl1st ynoOGCTBa pacueToB 4acTO UCIOIB3YETCSl BEIMUMHA 00paTHas )KECTKOCTH,
KOTOpasi Ha3bIBACTCS NOOAMAUBOCIBIO.

Ilooamaueocmb TEXHOIOTUYECKON CUCTEMBI - CIIOCOOHOCTD 3TOM CUCTEMBI

yrpyro aehopMupoBaThCs MO IEUCTBUEM MPUKIAIbIBAEMBIX K HEW BHEIIIHUX CHUJI:

CyMMmapHasi HOIaTIMBOCTh CUCTEMBI paBHA CyMME MOJIATIMBOCTEHN 3JIEMEHTOB
TEXHOJIOTUYECKOWU CUCTEMBI:

W, =W+ Wy + Winey + Weer.

OTKyza )KeCTKOCTh CUCTEMBI OyIeT paBHa:

1 1 1 1 1
- =t —
| I O N S .

KecTkocTb- BeIMUMHA HEMTOCTOSIHHAS J #const
Py - pacuuThiBaeTcs no GpopmysaM TEOpUU pe3aHus, a BEIMUUHA Y ONPEACIISICTCS
AKCTIIEPUMEHTATBHO.

Jem - JKECTKOCTH CTaHKA U T. .
W — nogatiuBocTh (BeMunHa, 0OpaTHast J)KECTKOCTH).

JKecTkoCcTh HOBBIX CTAaHKOB TOKapHOU rpynmsl coctaBiseT Jen=20000-40000
H/mm, nias HekoTopeIx THIOB cTaHKOB Jen=100000 H/mm (tmndoBaabHBIC U
KOOPJIMHATHO-PACTOYHBIC CTAHKH).

Takum o00pa3oM, MOTPEMIHOCTH OT YHOPYrux jAedopMmarii 3aBUCAT U
ONPENETACTCS KECTKOCTBIO TeXHOMOTH4eCKOoM cuctembl CITU/I.

B npaktrueckux pacdyeTax YUYHUTHIBAIOT TOJIBKO HOOAMIUBOCHb CTAaHKA U

oOpabaTbiBaeMO# JeTanun

Wi =W + W



Bemnunna ynpyeux oeghopmayuii o6pabaThiBaeMbIX AeTaNell B 3HAUYUTEIHHOM
CTETIEHU 3aBHCHT OT CXEMbl OOpa0OTKH, €€ MOXHO pPacCUYUTaTh IO H3BECTHBIM
3aBUCUMOCTSIM W3 Kypca CONpPOTHBIICHUS MaTepuaysioB. Tak, UIsl 3aroTOBKH,
3aKpEIUICHHOW B TATPOHE W TMOJAJCPKUBAEMOW LEHTPOM, MAaKCHMAaJbHBIE YIPYTHE
nedopMaliiy ONPEENsoT o popMmyIie:

— P‘.S’ls
Yo T 100ES

rae, 1- nnuna sarorosku, Mu;
E- Moaysb ynpyroctd 1-ro poaa, H/um’;

J- MOMEHT WHepIMM NONEpPEeYyHOro CedyeHHs 3aroToBKM, ' (I8 KPyIIbIX

— 1
sarorosok J =0,05d );

d. HOMUHAJIBHBIM THaMETpP ACTaH, MM.
Torma »KecTKOCTb 3aTOTOBKHU Oy/I€T paBHa.

_100EJ

-]sa.r 13
BennunHy paauanbHOM COCTABISIOLICH CHIIBI PE3aHUS PACCUUTHIBAIOT 10
omHoM u3 dopmyn kypca “Teopuss pe3aHus”’ WIX HAXOIAT TO CIPABOYHUKY
TEeXHOJOora-MalmuHocTpourest. Hanmpumep, 11s1 TOKapHBIX ONeparui:
_ XgM n
P, =C,S"t"HB ’
C . :
re ~v- SMIOUPUYECKUN KOIPPUIMEHT;

S - nogaua, MM/00;

t. IIyOWHa pe3aHus, MM,
HB - TBepiocTh MaTepuana 3aroToBKH,
X, m, N yjoka3aTeN CTCIICHH).
JKecTKOoCTh BCEX COCTABISIFOIIMX AJIEMEHTOB TEXHOJOTHUYECKONW CHCTEMBI, KaK

paBUjO0, OMPCACIIAIOT OKCIICPUMCHTAJIBHO WM 110 MACIIOPTHBIM JdaHHBLIM CTaHKa.
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CpenHecTaTUCTHYECKAs JKECTKOCTh HOBBIX CTaHKOB coctaBisieT jem = 2000-40000

Himm (0o 100000 H/mm), a st BeIpaboTaBImux cBok pecypce - meree 10000 Hlvm.

HpOI/I3BOIlCTBeHHLIe METOAbI OLICHKH KECTKOCTH.

Pazmnuaror moHATHA — ‘“cTaTHyeckas  JKECTKOCThR W ‘‘IUHaAMUYECKas
KECTKOCTB”.

Cmamuueckasi dicecmkocms OIICHHBACTCS Ha HepaOoTaromieMm cTaHke (B
CTAaTHKE), & OUHAMUYECKAS HCeCmKOCmb - TIPU paboTaromeM cTaHke (B THHAMUKE).

O1neHKa TMHAMUYECKOU JKECTKOCTU TEXHOJOTUUECKON CUCTEMBI IPUMEHSIIOT TPU

METO/A. CHYNEeHYamoz0 pe3anus; npAmMou U 0opamHol nooayu; haxkmuieckou
27yOUHbl pe3aHusl.

1.Memoo cmynenuamozo peszanuss (uiu ycmyna) OCHOBaH Ha WMHTAIUU
KOJIeOaHUM TMpUITYyCKa B Pa3IMYHBIX CEUEHUSIX PEaTbHOM 3arOTOBKH IMOCPEICTBOM
00pabOTKM Ha JOCTATOYHO KOPOTKOM YYacCTKe MaKCHUMaJIbHOTO W MUHHMMAJIbHOIO
JIMaMETPOB MOCJEAHEHN 3a OJMH PadOUMii X0/I, YTO BIEYET 3a COOOM U3MEHEHUE CUJIbI
pe3aHus U, CJEAO0BAaTENIbHO, pPAa3MYHBIX 3HAYEHUH yOpyrux aegopmManuii

TEXHOJIOTUYECKOU CUCTEMBI.

~Ir [
1
~ ) s Peanu3zanus Meroma 3akiioyacTcs B
NpeIBApUTEIIBHOM  u3MepeHun (10
: : d,, d
21 =32 obpaborkn) nuamerpoB $iu @2 a zarem
. !
il eyl dp | IOBTOPHOM WU3MEPCHUU ITHX
Pucyrok 3.2 Cxema onpeneneHus IWaMETPOB B TEX K€ CEUYECHHUSX
KECTKOCTH METOJIOM CHYHEeHYAmo20 L
pesanus. 3aroTOBKH IMOCJe 00paboTKH 4y g

Pa3HoCcTh AMamMeTpOB CTYIEHEW 3aroTOBKU U SIBISACTCS HNOCPEUHOCHbIO
UCXOOHOU 3a20MO6KU, A Pa3HOCTh JTUAMETPOB CTyNEHEW Tociie 00pabdoTKU -

no2peuHocmsio 0opabomku oemanu.



OTtHomieHuE MNOTpCIIHOCTH HCXOHHOﬁ 3aroTOBKH K IOrpeIHOCTU

06pa6OTaHHOI71 ACTAJIN HA3bIBAKOT YmoYHeHuUem, IOKa3bIBaOIIUM, BO CKOJIBKO pas

cTajia TOYHee 00paboTaHHAs JIeTalb (3ar0TOBKA):

[TomyyeHHOE 3HAUYEHWE YMOUHEHUs WCIOJB3YIOT 3aTeM [ pacuera
JIAHAMAYECKOU JKECTKOCTU TEXHOJIOTHUUYECKOU CUCTEMBI.
e = CyS*HB™.

‘IC][CT

2.Memoo npamou u obpamuol nodayu 3aKIOYACTCs] B U3MEPEHUHN THaMETPOB
00paboTaHHOW MOBEPXHOCTH 3arOTOBKM IIOCJE MPSMOIO (d) y 00paTHOrO XO0JI0B

(do) MPUMEHSIEMOT0 UHCTPYMEHTA.

Pasnoctn JTUAMETPOB,
—~3 00ycCIOBICHHAS YIIPYTHMH
™ nedopMausIMH  M3-3a  Pa3IMYHBIX

___) _ _ —7

CAJI pe3aHusT Ipu TMPSIMOM W

oOpaTHOM XOJaX WHCTPYMEHTA, U

— W@ -5
- o | el - eCTh yIpyrue nedopmanu
CHCTEMBI:
Pucynok 3.3 Cxema onpeneneHus KeCTKOCTH
METOJIOM NPAMOU U 0OPAMHOU NOOAYU. y= d, —d,
2

OTHolIeHUEe paauaNbHOM cocraBisromed cuibl pe3anus (Py) k medopmanumn
€CTh KECTKOCTh CHCTEMBI.
P, _C,S*{"HB"
y y
3.Memoo ¢axmuueckou 2nyoOunsl pe3anuss OCHOBAaH Ha  BBIABICHUHU

(bakTHUeCcKOU rIyOuHBI pe3aHusl.
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CyIHOCT, METOJa 3aKJI0YaeTcsi B IMPEABAPUTEIbHOM OOTOUYKE HCXOIHOU

3arotoBku B Hexortopsii pasmep (4} mocie wero mpowmssomures ycraHoBka “Ha
HOJIb” muMOa cTaHka. Jlanee mo 1uMOy yCTaHaBIMBAIOT 3a/IaHHYIO TTTyOUHY pe3aHus:

—_ d1 _dsar

tsa.r
2

Y TIPOU3BOAAT 00paOOTKY MOBEPXHOCTH 3arOTOBKH 32 OJMH pabouHii X0/,

Pucynok 3.4 Cxema omnpeiesieHusl 5KECTKOCTH 110 METOY (hakmuuecKoul 2youHvl
pe3anus.

[Ipn m3MepeHur OKa3bIBACTCS, YTO MOJYUYCHHBIM IUAMETP 3aroTOBKHU (dy)
OTJIMYACTCS OT 3aJaHHOro (M3-3a ynpyrux AchopMalnii CHCTEMBI), T.€. paKTHIeCKas

riyOuHa pe3aHus OyJeT COCTaBIATh

Pa3zHoCTh 3amaHHON (TeopeTHUYECKOW) U (PaKTHUECKON TIIyOWHBI pe3aHus U
OyIeT XapakTepu30BaThb BEJIWYUHY YIPYTrux JAePopMalvil TEXHOJOTHYECKOU

CHUCTCMHBI.

a AMHaMH4YCCKasd KCCTKOCTb CHCTEMbI ONPCACIIACTCSA M3 OTHOIICHMUSA HOCHC)IHCﬁ K

pairaibHON COCTABIISIOLIECH CUJIBI PE3aHUs

_P, C,S*t"HB"
y y

-ll',][C'l‘
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B peasibHBIX yCIOBUSX MPOU3BOACTBA BOSHUKAET HEOOXOAMMOCTD BBISIBICHHS
OTACIBHBIX COCTABIISIONINX JKECTKOCTU (ITOJATIMBOCTH) TEXHOJIOTUIECKONH CHCTEMBI
(HampuMep, OIIEHUTH JKECTKOCTh KOHKPETHOTO CTAHKA).
s ymenvuienus ynpyaux omaycamuii B TEXHOJIOTHUECKOH cUCTEME CIIeyerT:
a) YMEHBIIUTh YHCIIO CTHIKOB B TEXHOJIOTMUECKON CUCTEME,
0) UCIIOIB30BATH IIPOTHUBOIIOJIOKHBIE» CXEMBbI PE3aHHUS,
B) IPUMEHATH ONTHUMAaJIbHBIE PEXXKUMBI 00pabOTKH,

') UCIIOJIb30BATh MOJABUKHBIC UM HETIOJIBUKHBIC JIIOHETHI.
3.2.11orpemiHOCTH OT Pa3MEPHOr0 U3HOCA HHCTPYMEHTA

[IpyuriHaMU pa3sMEPHOTO U3HOCA PEXKYIIUX UHCTPYMEHTOB SBIISICTCS mpeHue
CMpYcKU O TIEPEIHIOI TOBEPXHOCTh HWHCTPYMEHTAa U mpeHue €ro 3aoHel
nogepxnocmu 006 00pabaThIBAEMYIO IOBEPXHOCTH JIETAIIH.

W3HammBaHue MpOUCXOIUT U MO 3aTHEH U TepeHEed MOBEPXHOCTHU (PEexKe).
OTO NPUBOAMUT K TOMY, YTO TMpHU 00pabOTKe napmuu Oemainell BBIICPKUBACMbBIN
pasMmep OyAeT MOCTENEHHO yBEIMYUBATHCS (pa3Mep MepBOM AeTanu OyayT MEHbIIE
MOCJICTHEN Ha BEJIMYUHY PA3MEPHOTO U3HOCA).

W3Hoc ompenenseT mNepUOJ, CTOWKOCTH PEXYIIEr0 HHCTPYMEHTa, a €ro
BEIMYMHA 3aBUCHT OT XapakTepa TEXHOJOTHMYECKOH omepanuu (4epHOBOH,
MOJYYMCTOBOW MJIM YMCTOBOM).

3a KpUTepHil U3HAITUBAHUS TIPUHSIT UZHOC NO 3A0Hel NOBEPXHOCIU PEKYIIETO

VHCTPYMEHTA u,
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Pucynok 3.5 Cxema ¢popMupoBaHus MOTPEUIHOCTH OT Pa3MEPHOI0 U3HOCA

Ha TouHOCTh 00pa®OTKH BIMSET HM3HOC U essus WHCTPYMEHTa B
HaIlpaBJIEHUU MEPIEHIUKYIIPHOM K 00pabaTbiBaeMOW MOBEPXHOCTH, KOTOPBIA H
Ha3bIBAKOT PA3MEPHLIM USHOCOM.

Kpumuuecxue (npedenvrvie) 3HAYCHUS pa3MEPHOTO U3HOCA ONPEACTISIIOT
IIEPUOJT MEKY NEPETOUKAMHU PEXKYILIEr0 NHCTPYMEHTA WM K€ €r0 3aMEHBI.

O]_IGHKy H3HOCAa y,Z[O6HO XapaKTCPHU30BaTb 3aBUCUMOCTBIO Pa3MCPHOI'O H3HOCA

OT IIYTH PE€3aHU U=f (L) .

U,
MKM C
B
U2
A a

UH/T D
O |, L2 L3 L, m

|t Pt

Pucynok 3.6 3aBHCMMOCTbB U3HOCA OT IYTH PE3aHUs U=f (I—)
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Ha rpaduke (pucyHok 3.6) MOKHO HAaOJIIOIaTh TPH OCHOBHBIX NIEpUO/Ia

HN3HOCA:

MEPUOA HAUAIbHO20 U3HOCA U H WIN y4acmok 0OA (B 9TOT IMMPOMCIKYTOK

BPEMEHHU MPOUCXOIUT “NpHpadOTKa” PEXKYIIEro HHCTPYMEHTA, €r0 NPOTKEHHOCTh

L,=800-1000 x);

MEPUOA HOPMAIIbHO2O U3HOCA U 2 WIIH y4acmok OA B KOTOPOM 3aBHCHUMOCTDH

U = f(L) 6musxa k muneitnoit (L,=30000-40000 m);

nepuos  unmerncusno2o (KatacTpo(pUUECKOTo) uzHoca |—3, MOSIBIICHUE

KOTOPOI'o CBHUACTCIILCTBYCT O BO3MOKHOM IIOABJICHUHU 6paKOBaHHBIX JIeTaneu u

OITIACHOCTH pa3pyIICHUA PCIKYIICTO MHCTPYMCHTA.

L
Jlns nmepuona HopmanvHo2o usHoca TYThb pe3aHuss  #  ONPENENsioT 0

KOHKPETHOU cxeMe 00pabOTKHU.

y L,
Jl1st TokapHOW 00paOOTKU MyTh pe3aHus  #:

E_\T{ 3 i
Bras _ -
Q{ i} 5
] 'I-I’ [ ’
dl
L =" _
Po10008 L, =uT

rge ¢- amamerp oOpabaThiBacMOil 3arOTOBKH, MM, £ - jumHA 00paGOTaHHOI

MOBEPXHOCTH, MM; N 1oJiaua, MM/06;F-CK0pOCTB pesanusi, m/ImuH; T. BpeMsi
paboTHI pe3iia, MHUH.

PaccmotpeB Tpeyrosibhuk ABD  (pucyHOk 3.6) MOXHO BBIPa3UTh, YTO

tga:B%D. DTy BENIUYMHY HAa3bIBAIOT  uUHmMeHcusHocmbvio usnoca. OHa
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XapaKTepU3yeTCsl BEIUYHHON OMHOCUMENbHO20 U3HOCA U , T.€. Ppa3MEpHBbIM
MU3HOCOM MHCTpyMeHTa Ha 1000 m nymu pezanus

U,

U, —tga=——2_.
o =9 = 11000

C YU4CTOM BCIHWYHUH OMHOCUMENbHO20 UU U HA4dlbHO20 U3HOCA UH, MOKHO

ONPENECTUTD NOJIHBIU PA3MEPHBIU USHOC .
U=U,+T L
H 1] F
B Tabnuue npuBeneHbl 3HAYEHUS OTHOCUTEIHLHOTO U u wavamsmoro Uw
M3HOCAa JUIi YUCTOBOTO TOYEHUS U pacCTauyuMBaHUs, IS KOTOPBIX BIIMUSHHE

Pa3MCPHOT0o N3HOCA UMCCT CYHICCTBCHHOC 3HAYCHHC.

Mamepuan H3znoc
3arOTOBKH HHCTPYMEHTA Hauansaeii ¥ H, MKM OTHOCHTEILHEIN o
MKM/KM
Cranp yraepoaucras T15KS6, 2..8 2..10
Y JICTUPOBaHHAas T30K4
Cepblii UyryH BK4, BK8 3...10 3..12
3aKaJIEHHBIA YyT'yH 1IM332 10 8
(HB 400)
VYrnepoaucrsie u 1IM332 1.3 0,5...1,0
JISTUPOBAHHBIE CTAIU
[IBerHBIC CIIITaBEI Anmaz - 0,0005...0,001

[Tpu 06paboTke neTanell o METOY as8MoMamuiecko20 NOJyYeHUs pasmepos
BO3MOYKHA KOPPEKTHPOBKA HACTPOCUHOTO pasmepa (pesibl, Gpesbl, numboBaIbHbIC
KPYyTd W T.I.), YTO TO3BOJISIET KOMIIEHCHUPOBATh BIMSIHHE Pa3MEpHOTO0 WM3HOCA Ha
TOYHOCTb 00PaOOTKH.

JIJis JKeCTKMX pa3MepHBIX W (PaCOHHBIX MHCTPYMEHTOB TaKas KOMIICHCAITUS
UCKJTIOYCHA.

[Ipu 00paboTKe 3aroTOBOK METOAOM HPOOHLIX pabouyux X0008 U NPOMepPOs
pa3oBasi yCTaHOBKAa HMHCTPYMEHTa WCKIIOYAET BIMSHHUE Pa3MEPHOTO HM3HOCAa Ha

TOYHOCTb pa3Mepa, 0OJIHAKO, MOTPEIIHOCTH (hOPMBI OyAYT UMETH MECTO.
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CBOEBpEMEHHBIN KOHTPOJIb UX Pa3MEPOB MO3BOJISIET IPUHUMATh PEIICHUS MO
KOPPEKTUPOBKE HAJIAJKN CTAHKA.

I[J'I)I CHMXKCHUSA BIIUSIHUS pa3MepHO20 U3HOCA PCKOMCHIYCTCS .

1. ucnonwp3zoBaHue 601€€ U3HOCOCTOMKHX WHCTPYMEHTOB;
2. mpumeHeHneM paznuaabix COX;

~ hvd O .
3. HCMOJIb30BaHUEM HHCTPYMEHTA ¢ ONTHMalbHO# reomerpueii (&= 8...15%);

4 - MPUMEHSITh MHCTPYMEHT C JIOBOJIKOM IT0 €T0 33 THEH MOBEPXHOCTH).

IHorpemHocTH OT TeMJIOBBIX AedopManuii CHCTEMbI

Hcemounuxkamu mennogvioeneHus B TEXHOJIOTUYECKON CUCTEME SIBIISIOTCS:
® TpPEHHUE CTPYXKKH O IEPEIHIOIO IOBEPXHOCTh PEXKYIIET0 MHCTPYMEHTA,;
® TpeHHE 3aJHEl MOBEPXHOCTH PEXKYILETr0 HHCTPYMEHTA O 00paboTaHHOU
MOBEPXHOCTHU JI€TaAJIH,;
® [IOTEpH HAa TPCHUE B MOJBMYKHBIX MEXaHU3MaX CTaHKa (OAIIMITHUKAX,
3y04aThIX Mepeaayax u T.11.),

® TEIUIOBBIJICTICHUE U3 30HBI PE3aHMUS.

Bech pacuer yarie Bcero CBOJUTCS K ONPENEICHUIO TEIJIOBBIX AedopMaiiuii
WHCTPYMEHTA.

Breinensronieecs B 30He pe3aHus Temio 4acTUYHO yHocuTea ¢ COJXK, gactuyHO
pacceuBaeTcsl B OKPYKAIOIIEM MPOCTPAHCTBE JIyYEUCITYCKAaHUEM W KOHBEKTHBHBIM
TEIJI000MEHOM, a TaK)Ke MEPEeAETCs 3ar0TOBKE U PEKYIIEMY HHCTPYMEHTY, a TaKxKe
CTaHKy. DTO MPUBOJUT K pa30rpeBy CTAaHKA, 3arOTOBKU U PEKYIIET0 HHCTPYMEHTA U
HapYILIEHUIO B3aUMHOTO MOJIOKEHUS 3arOTOBKU U PEXKYIIEH KPOMKUA MHCTPYMEHTA.

HauGosnbliiee BiMSIHUE Ha TOYHOCTh MEXAaHMYECKOM OOpabOTKH OKa3bIBAIOT
TEIUIOBBIC JeopMallid PEXYIIEro WHCTPYMEHTa U 00pabaThiBaeMOW 3aroTOBKH,

BJIIMSITHUEM OCTAJIbHBIX COCTABJIAIONINX, KaK IIPaBHUJIO, MOKHO HpCHC6p€‘IB.
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Tennogvie deghopmayuu obpabamovléaeMoli 3a20Mo6Ku(0emaii) A 3aBUCST OT
KOJIMYECTBA TEIUIOTHI, TIOCTYMAIOIICH B 3aroTOBKY W3 30HBI pPE3aHMs, MAacChl H
yIETBHONW TEIUIOEMKOCTH MaTepuaia 3aroToBKH. KoTW4ecTBEHHO OHM MOTYT OBIThH
OTIpEICIICHBI 110 N3BECTHON 3aBUCUMOCTH.

Apg=0-d (T -T;)
rae ‘@ - TemmepaTypHbIi KO3)GHUIUEHT IMHEHHOTO paclIMpEHHs MaTepHraia

3arOTOBKH,

d. TuaMeTp o0pabaThIBaeMOM 3arOTOBKH, MM,

Ti I COOTBETCTBEHHO MCXO/HAs U TeKyIas (B i-ii MOMEHT BPEeMEHH)

TeMIiepaTypa JeTaiu.

Tennosvie Oegopmayuu uncmpymenma ‘QTI‘T, OPUBOAAT K  YUTMHEHUIO
JEp>KaBKHU, a CIEJOBATEIbHO, K CMEHICHUIO PEeXYIIUX KPOMOK U H3MEHEHUIO
pa3MepoB  (YMEHBIIEHUIO) 00pabaThIBA€MbIX JIHUAMETPOB, T.€. OOpPA30BAHUIO

MOTPEITHOCTH 00pabOTKH.

Pucynok 3.7 CxeMa yMeHbIIIeHUS JuaMeTpa o0pabaThiBaeMbIX JeTaiei B MapTUH
M3-3a TEMIIEPATYPHOTr'O YUIMHEHHS pe3la.
3aBUCUMOCTh TEIUIOBBIX Jedopmaiuii pe3roB OT BPEMEHU HX paldoTH,

WUTIOCTPUPYET TMPOIECC 00pa3oBaHUS MOTPEHTHOCTH OOpabOTKH OT HW3MEHEHUS

pa3sMepOB NPUMEHSIEMOTI0 HHCTPYMEHTA.
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i
A
Ty
0 -
'tl,M " m t],nep T
B tcmaﬁ .

Pucynox 3.8 3aBucUMOCTb TEIJIOBBIX AehopMaliiii THCTPYMEHTa OT BPEMEHH €T0
paboOTHI.

Touka A Ha rpadHKe ¥ COOTBETCTBYIOIIEE €l BpeMs ¢ # [IOKA3bIBAIOT

MOMEHT YCTAaHOBJIEHUS MENna108020 PABHOBECUSL CUCTEMDBI.
VYyactok OA, U3MEHSAIOMMICS 0 3KCIOHEHIMATbHOMY 3aKOHY MOYET OBITh
OIKCaH 3aBUCUMOCTBIO:

! 025
B 70,75, .05 el
z%w_cﬁ,%um 2

l-e

rae - smmmpraecknii kosddumment ( C=4...4,5);

# - BBIIET pe3la, MM;

2.
. momaab MMOICpCIYHOIro CCUCHUA TCja pe3nua, Mm ,

(4] 2.
# - npeiel1 MPOYHOCTH 00padaTHIBAEMOT0 MaTepHaa JIeTanu, kelmm;

mrd'n

) =
U - ckopocTh pe3anus ( 1000 ), mlmun;

£S5

- COOTBETCTBEHHO TIyOMHA pe3aHus U M0aua;

T. BpeMst paboThI pe3na (10 Touku A4 ), Mun.
TennoBoe paBHOBecwe (IPH KOTOPOM MpEKpamiacTcs YAJHHEHHE PEe3IOB)

HACTymaeT mpuMepHo depe3 12..24 munym wHenpepblBHOW paboTh, a obiee



63
TETUIOBOE PABHOBECHUE BCEH mexHoI02uUecKoll cucmemsl HACTyNaeT MPUMEPHO Yepes
2-3 uaca paboTHI.
[TpakTHYECKH e B YCIOBUAX MPOU3BOJICTBA HEM30CIKHBI TIEPEPHIBLI B padoTe,

MO3TOMY C YYETOM MEPEPHIBOB (CTAHOK U MHCTPYMEHT yCHEBAIOT OXJIAIUTHCS):

T T
rae -~ Mam O® . cooTBEeTCTBEHHO MPOJOIKATEIBHOCTD MAIIMHHOTO BPEMEHHU |

BPEMEHU NEPEPHIBOB, MUH.
s cuudicenus nuanus meniogolx oegopmayuti AHCTpyMEHTA (Am) y

oOpabaTbIBaeMoOM 1eTanu (A7p) Ha TouHOCTD MeXaHMUECKOH 00paboTKu
IPUMEHSIIOT. Pa3InYHbIe CMA30YHO-0XJIAKJAIOTNE KUTKOCTH.

[TorpemHocTn 00pabOTKH, BBI3BAHHBIE TEIIOBBIMU JIe(POPMALUSIMHU MOTYT
nocturath 30...40% oT cymMMapHON MOTPEIIHOCTH 00PaOOTKH.

[Ipu 06paboTKe CpeaHEyTIEPOAUCTHIX CTaIeH AuameTpoM 10 50 MM, ux

memnepamypuule oegpopmayuu MOTYT 1ocTUrath 20-25 MKM.
3.4.BinsiHue reoOMeTPUYECKOM TOYHOCTH CTAHKA HA TOYHOCTH 00padOTKHU

Kaxxnp1ii cTaHOK COCTOWT W3 Y3JI0B, KOTOPbIE B COBOKYIMHOCTH O0Opa3yroT
CANHYI0 TEXHOJOTHYeCKyro cuctemy. [Ipm 3TOM oOfHa YacTh Y3JIOB CBs3aHa C
oOpabaThIBaeMOi1 3arOTOBKOM, JIpyTras ¢ PeXKYIIUM HHCTPYMEHTOM.

Toepewnocmu  63aumHo20 NONOJNHCEHUsT HETOABUXHO 3aKPEIUICHHBIX WIH
nepeMeIaeMbIX Y3JI0B CTaHKa (F€OMETPUYECKHE MOTPEITHOCTH) 00YCIOBICHBI OO
HETOYHOCTHIO U3TOTOBJICHUS COOTBETCTBYIOIINX JJIEMEHTOB CcTaHKa (T.e. AeTajeH, u3
KOTOPBIX COCTOHT y3eJI) IM0O H3HOCOM KOHTAKTUPYIOIIMX MTOBEPXHOCTEH JeTael.

THoepewnocmu  usecomonenus METAVIOPEKYIUX CTAHKOB MPHUBOIAT K

HAapyICHUIKO B3aMMHOI'O PACUYCTHOTO IIOJOKCHHUA PCKYIICITO0O MHWHCTPYMCHTA M
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3aroToBKd. TO €CTh TOSBISETCS TOTPENIHOCTh  OOpaOOTKH, BBI3BAHHAS
TCOMETPHUUECKON MOTPEITHOCTHIO CTAHKA.
I'eomempuueckue noepewtHocmu cmanKo8 periiaMeHTHPOBAHBI.

HaAIpuMep, 711 CTAHKOB HOPMaJIbHOW TOYHOCTH YCTAHOBJICHBI CIICTYIOIINE HOPMBI:

e Pamumanpuoe ouenue mnuuaeirst, mm 0,01-0,015

e TopueBoe ouenne mmuumaenst, mm 0,01 - 0,02

o [IpsMoOTMHEMHOCTD U MapauIeIbHOCT Hanpapiistomux Ha JjymHe 1000mm 0,02.

[TorpenmtHoCT OT TEOMETPUYECKON HETOYHOCTH CTAaHKOB ITOJIHOCTBIO HJIH

YaCTUYHO IICPCHOCATCA Ha O6pa6aTBIBa€MBIe JACTaJIN.

l'eomempuueckue nemounocmu cmanka MOYXHO OIPEIEIIUTh, PACCMATPUBAS
F€OMETPUYECKYIO CBS3b 3aTOTOBKHU U COOTBETCTBYIOILETO JIEMEHTA CTAHKA.

Tak Hampumep, IpU HENapayUIEJbHOCTH HAIIPABISIOIMIMX CTAaHKA U OCHU
BpallleHUsl IIMUHJENS TOrPEeIIHOCTh O00pabOTKM 3aroTOBKM B MPOJOJIBHOM

HaIpaBJCHUU OyJIeT paBHa!

A

L
CT.IIp = Cf

]
rac C. AO0IIyCKacMas BCIINYMHA OTKIIOHCHUA IMapaJICIIbHOCTH HAIIPABJIAOIINX K OCH

Bpaienus mmnuaaens; (C=0,02...0,04 ayis cTaHKOB TOKApHOM TPYIIIIHI),

A - nauHa 00pabaThIBAGMOM MOBEPXHOCTH ACTANIH,
L - qyimea HanpaBiIAIOIKUX CTAHKA.
Takue mMOrpentHOCTH CTaHKa KaK OBAJIBbHOCTh IMECK IIMHHACKS, OBaJbHOCTH
MOAIIUITHUKOB, paJHalibHOe OWEeHWE INUHACHI U T.J. HCKaxawT GopMy

MOTIEPEYHOTO ceueHUst 00pabaThIBaeéMOii 3aTOTOBKH.

A

lloepewnocmu obpabomxu 3a2omoexku (0emanu) B TPOAOJBHOM “erw Y

A

MOMEPCUYHOM “ermon HAIIPABJICHUAX, BBISBAHHBIC I'COMCTPHUUYCCKUMHU ITOTPCHIHOCTAMUA

A

CTaHKa, “c1CYMMHUPYIOTCS KaK BEKTOPHBIC BCJIMYHNHBI

2 2
A‘CT = ‘\/Ac*r.np +A

CT.ITOII
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Takum oOpa3oMm, B pacyerax TOYHOCTH OOpabOTKH JeTajeil cleayeT
YUUTHIBATh BIMSHUE HETOUHOCTH U3TOTOBIICHUS CTAHKOB.

B COBOKYMHOCTH 3TH HETOYHOCTH MPUBOIAT K (POPMHUPOBAHUIO MTOTPEIIHOCTEM
(OpMBI: OTKJIOHEHUSIM Om YUIUHOPUYHOCMU WIIA Kpy2rocmu 00padaThIBa€MbIX
JETaJICH.

Ha pucyHke mokasaH npuMep HETOUHOCTH B3aHMMHOTO PACIOJIOKEHUS TIEPETHETO
U 3aJIHEr0 IIEHTPOB CTaHKa TOKAapHOW rpymmbl. B ciiyuae oOpaboTku netaneil Ha
TakOM cTaHke, ¢opMa MociAeAHUX OyAeT MPEeACTaBIATH COO0OM B MPOAOIHHOM
CEYCHUM THUNEepOOJION] BpalleHus. OTO OOYCIOBIEHO TEM, YTO B Pa3IUYHBIX
ceuennsx A—A u B—b wusmenserca nonoxkenwe pesna Mo OTHOIIEHUIO K

oOpabaTpIBacMOI 3aroTOBKE.

A-A G-F

Pucynok 3.9 Cxembl hopMupoBaHUS MOTPEITHOCTH OT HETOYHOCTH M3TOTOBIICHHS
3JIEMEHTOB CTaHKa.

OTH OTKIOHEHHS MPUBOAAT K HCKaXCHHIO (OPMBI MPOIOJIBHOTO CEUCHHUS
obpabaTeiBacMol AeTain (hopMUpyeTCs THIIEPOOION T BpaICHUS).

Omgxnonenue om uuﬂuﬂdpuwocmu OIIPCACINUTCA KaK.
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— LI[
Augn =285~

An. A0ITyCKacMas BCINYHNHA OTKIIOHCHUA OT IApAJIJICIIBHOCTHU HAIIPABJLAOINUX U OCHU

MITMHICIA (HpI/IHI/IMaGTCH I10 ITAaCIIOPTY CTAaHKA UJIN CIIPAaBOYHBIM I[&HHI)IM),

L - JUIMHA HaAIIPaBJIAIOIIHX

Ip. JuTHa 00pabaThIBaeMOil MOBEPXHOCTH JCTAIH.

Paouanvnoe buenue wnunoensi TOKApHOTO CTaHKAa MPUBOJIUT K HCKAXKEHUIO
dbopmbl 00pabOTaHHOM 3arOTOBKH B MTONIEPEYHOM CCUCHUMU.

MoryTt uMeTh MECTO U JIPYT'HE MOTPEIIHOCTH MPOCTPAHCTBEHHBIX OTKIOHCHUH
oOpabaThIBaeMBbIX 3aTOTOBOK M3-3a OMEHMI MaTpoHa, EHTPOB U apyrue. [loatomy B
KOKIOM KOHKPETHOM CJyd4ae CIelyeT aHaJIM3UPOBAaTh CXEMY B3aUMOJICHCTBUSA

3arOTOBKM U MEXAHU3MOB CTaHKA.
3.5.11orpemiHOCTH OT BJIUAHUSI BUOPAUMH U IPYTUX (PAKTOPOB.

[Ipy BBIMOTHEHUN TEXHOJIOTMYECKHUX OINEpalUil MEXaHUYECKOH 0OpabOTKH B
TEXHOJIOTHYECKON CHUCTEME HEH30€KHO BO3HUKAIOT HEIWHEWHbIE KOoJeOaHus u
BUOpanuu. VX OCHOBHBIMU XapaKTEpUCTUKAMU SIBISIIOTCA: aMIUIMTYJa, 4acToTa U
¢daza konebaHui.

OCHOBHBIMU TpPUYMHAMH (OCOOEHHO HAa YEPHOBBIX OMNEpPALMIX) MPUHATO
CUMTATh HEPABHOMEPHOCTh MPUITyCKa, KoJieOaHUs TBEPAOCTH 00padaThIBAEMOro
MaTtepuana u Ipyrue GakTophbl.

B npakTthuyeckux pacuerax WX BIMSHHE YUYWUTHIBAETCA C IOMOIIBIO
KO3 puyuenmos OUHAMUYHOCU:

K,=1,2-1,4 —yepHOBBIE OlEpaLUU;
K,=1,0-1,2 —uucroBsie ornepaiumu.
IMorpemtHoCTH OT BJMSHHMSA CHJI 32KUMAa YUYUTHIBAIOT TOJIBKO MpU 00paboTKe

TOHKOCTCHHBIX M MaJIOXKCCTKHUX I[eTaHeﬁ.
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IMorpemiHoOCTH OT TeOpeTHYECKO cXeMbl O0OpPadOTKM BO3HUKAIOT B
pe3yibTaTe NPUMEHEHHs MPUOIMHKEHHON cXeMbl 00pabOTKH BMECTO TEOPETUUYECKH
TOYHOM, TMOO0 HHCTPYMEHTA C MPUOIHKEHHBIM MPOPUIIEM.

[IpumeHeHre MeTOA0B, OCHOBAaHHBIX Ha MPHUOJMKEHHOM cxeme 00padoTKH,
MOXET OBITh ONpPaBJAaHO B TEX Cily4asX, KOTJa CyMMa TEOPETUYECKUX U
MPOU3BOJICTBEHHBIX OIMIMOOK HE MPEBBIIIAET AOMYCKA, TPOCTABICHHOIO HA YEPTEKE,
a 3aMeHa TOYHOM cXeMbl 00pabOTKH MNPUONMKEHHOW IMO3BOJSET YHNPOCTUTh U

YACIHIEBUTH MPOoLecC 00pabOTKH.

HpH'—IHHH BOIHHE HOBEHHA
TEORETHHE CEOH INoTpEIIHOCTH

0 i

IIpumenenne nopubnuEe HE of IIpumMeHEHHE HECTPY MEHTA C
CHEME d opMoobpascEadHA IpHOIH e HEEIM Ip o e M
obpabaTiEaeMoH MOBEPXHOCTH 1 VI HE KD OO
ITPHMEPEIL ITPHMEPEL
1 Hapezanne sybree MeTogoM obkaTa 1 Hapezanue sy6LEE MeTom oM
2 PopuocbpazoBaiie HIHHIPHYECK 0l KOTHpCEaHHA
MOBEPEHOCTH HA TOKAPHOM CTAHKE 2. Obpaboria pespbul rpebergaroi
2 Hapesanue pespbil Ha ToKapHOM hpesod
CTAHKE {0 [Iary ) 3 Obpaborra bacoHHOR NOBEPXHOCTH
4 Hapesanne mpaAMoyroneHoH pesehu D acoOHHE M HHCTRVMEHTOM
rpeberr of
5. ObpaboTia OTEEPCTHE HIH
ITHTHHEALCE Ha dpes epHoM CTAHKE

Pucynok 3.10 IIpumepbl 00pa3oBaHus MOTPEITHOCTEH OT TEOPETHICCKON CXEMBI
00paboTKHn

3.6.Pacuer cyMMapHOii OrpemIiHOCTH 00PadOTKH.

B O6IH€M ciy4dac HanOoJjiee 3HAYMMBIMU MOIrp€IHOCTAMHA, BOSHHUKAOIIUMHU B

MPOIIECCE MEXaHMUECKOW 00pabOTKH SIBIISIOTCS:
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A, - HOTPEIIHOCTH, BBI3BIBACMBIC YNPYTHMH nedopMalusIMU TEXHOJIOTHYECKON

CHUCTCMBI 11O BJIIUAHHUCM CHUJIBI PC3aHUS, MKM,

A,- IMOTPECITHOCTHU, BOBHUKAIOIIHUEC U3-3a HETOYHOM HaCTpOI;'IKH CTaHKa, MKM,
A, - IMOTPECITHOCTH, BBI3BIBACMBIC PA3MCPHBIM M3HOCOM PEIKYHICTO HHCTPYMCHTA,

MEKM,;

A, - TOTPEHIHOCTh 00pabOTKH, BBI3bIBaEMasi TEMIEPATypHBIMH AePOopMaldsIMu

T
TEXHOJOTMYECKOM CHUCTCMBI, MKM.

A, - MMOTPECIIHOCTHU, BO3HHUKAKOIIME BCIICACTBHUC I'COMCTPUYCCKUX HETOYHOCTEH

cm

CTaHKa, MKM.
[Ipu oOpaboTke Ha cranke UIIY n0moOMHUTEIHLHO BO3HUKAIOT MOTPEUIHOCTH
MO3ULIMOHUPOBAHUS 3JIEMEHTOB CUCTEMBI U OTPAOOTKHU IMPOrpaMM YIIPaBIEHUS.
Pacuer TOuHOCTM (OmpeneneHue CyMMAapHOM MOTPEHIHOCTH OOpadOTKH)
1eaecoo0pa3eH B OCHOBHOM JIJIsl ONE€palui YUCTOBOM cTaauu oOpabOTKH, T.€. MpHU
6...11 KkBaIUTETE TOYHOCTH.
Tornma cyMMapHasi IOTpeIIHOCTh 00PadOTKU:

- U1 IUaMETPAIBHBIX Pa3MeEpPOB

Ay =2, + A +302 +3A% +&2 +A,;

- ISl TUHEHWHBIX pa3MepOB

Ay =2\/gf, +A + A +3N +3A% e + A,
riae g " IMOTPEIIHOCTH YCTAHOBKHU 3arOTOBKH, €, = /82 +g§ +e,

A, - M3HOC WHCTPYMEHTA;

Ay . ylpyrue nepopmanuy;

Ay - MOTPEIIHOCTH (DOPMBI JIeTAIM (HApUMEp KPUBH3HA) C TpeAbLayIeh

oTiepaIuu.
[Tocne ompenencHuss CyMMapHOW ITOTPEHTHOCTH IPOBEPSIETCS BO3MOXKHOCTH
00paboTku 0e3 Opaka, JAJIsl Yero MoJIydeHHbIEC 3HaUYeHHSI CPABHUBAIOT C JIOIYCKOM 10

YEePTEKY.
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B ciyyae HEBO3MOXXHOCTH MOCTHKEHUS TPEOyeMOW TOYHOCTH - HEOOXOIUMO

NPpCIJIOKNUTh KOHKPCTHBIC MCPOIIPUATHA IO CHUKCHUIO IICPBUIHBIX HOFp@IHHOCTeﬁ.
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3.7.MeTobl HACTPOIKHU CTAHKOB.

JInst  BBINOJIHEHHSI TEXHOJOTMYECKOW omepanuy HeoOXOAUMO IPOBECTH
IPEIBAPUTEIIbHYIO HANAIKy (HaCTPOWMKY) 000pYyI0BaHHS.

Hanaokoii  Ha3zpiBaeTcsi  MpolecC  MOJATOTOBKM  TEXHOJOTMYECKOTO
00Opy/lOBaHUSA W TEXHOJOTMYECKOH OCHACTKM K BBIMIOJHEHUIO OMPEICICHHON
TEXHOJOTHYECKOHN ONEPaLIHH.

Hananka obecriednBaeT TOUHOCTh OTHOCUTENIBHOIO ABUKEHUS HHCTPYMEHTA U
3aroTOBKU. B pe3ynbTaTe HACTPOMKHM PEKYLIUHA MHCTPYMEHT M 3arOTOBKA JTOJKHBI
3aHATh TPEOyeMOE HCXOJIHOE TOJI0)KEHUE M BOCIPOM3BOJAUTH 3aJaHHBIA 3aKOH
OTHOCUTEIBHOTO JIBUKEHUS.

HcxonHoe MOJI0KEHUE PeXyYIIEro MHCTPYMEHTA U 3arOTOBKU 00ecrieYrBaeTCs
HACTPOMKOW pPa3sMEpPHBIX LENEH, a 3aKOH OTHOCUTEIIBHOTO JBHKEHHS C MOMOIIBIO
HACTPOMKH KMHEMATUYECKUX LIEMEeN TEXHOJIOTUYECKON CUCTEMBI

B pesynpraTe BO3AEHCTBUS HA TEXHOJOTHMYECKYID CHCTEMY Pa3IMYHBIX
(dakTopoB (akThyeckas TPACKTOPUS JIBXKEHHS U TOJOXEHHE PEXKYILIEro
MHCTPYMEHTA OYJIyT OTJIMYAThCA OT 3aJaHHBIX. DTH HApYLICHUsS YCTPAHAIOTCS MpHU
JTAHAMHUYECKON HACTPOUKE.

B Hacrosimiee BpemMsi NPUMEHSIIOTCS cmamudeckas W OUHAMUYECKas
HACTPOUKHU 000PYyIOBaHUS.

3.7.1.CraTnuyeckasi HaCTpoiika.

Cmamuueckas Hacmpouka TEXHOJIOTMYECKON CHCTEMBl 3aKIIO4YaeTcs B
YCTAaHOBKE PEKYIIMX HHCTPYMEHTOB Ha 3aJIaHHBINA pa3Mep Mo KaauOpam U dTajJoHaM
Ha HEMOJIBUKHOM CTaHKE.

To ecTp HacTpOMKa 3aKJIIOYAECTCA B YCTAHOBKE PEXKYIIMX MHCTPYMEHTOB Ha
HepaOoTaronieM 00OpyaoBaHMK (CTAHOK BBIKIIIOYEH) [0 JCTAIH-ITAIOHY WM
CHelMaIbHOMY  KanuOpy, KOTOpbIE  pacloyiaraloTcsi Ha  CTaHKE BMECTO
00pabaTpIBacMOI 3arOTOBKH.

HacTpoiika MHCTpyMEHTa Ha 3aJaHHBIM pa3MeEP MOXKET BBINOJHATHCS KAK Ha

CTaHKC , TaK U BHC €I'O.
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WHCTpyMEHT AOBOAMTCS A0 CONPHUKOCHOBEHHS C TMOBEPXHOCTHIO KanuOpa u
3akperuisiercsi. OMTHOBPEMEHHO, YCTAHABIMBAKOTCS COOTBETCTBYIOLIUE YIIOPHI.

[Tpu HacTpoiike ctaHka AJigi 0OpaOOTKM TJIOCKOCTHBIX 3arOTOBOK B KayeCTBE
YCTaHOBOYHOT'O KaTuOpa 4acTo UCTIOIb3YETCI HAOOp MEPHbLIX NAUMOK.

B psge cimydaeB [uisi yCTAHOBKH MHCTPYMEHTOB NMPUMEHSIOTCS CHEUATIbHBIC
YCTAaHOBOYHBIE IPUCHIOCOOTIEHUS C UHANKATOPHBIMH YCTPOMCTBAMMU.

W3-3a wHanuuusa gedopManuii B YIOPYro TEXHOJOTHYECKOW CHCTEME,
3aBUCSALIMX OT JEUCTBHS CUJI PE3aHUS, TEMIIEPATYPHOIO PEXKMMA CUCTEMBI M JPYTUX
dakTopoB, pasmMep O0OpabOTAHHOTO W3JENHMS  OKas3biBaeTcs  Oouybmie (s
OXBAaTHIBAEMBIX MMOBEPXHOCTEH) MM MEHbBIIE (TSI OXBATHIBAIOIIUX MOBEPXHOCTEH)
TpeOdyemMoro.

Jns koMmmeHcauuu W3MEHEHUs (PaKTHYECKUX pa3MepoB 00pabdaThIBa€MbIX
3arOTOBOK YCTAHOBOYHbBIE KanWOpbl WM JTAJIOHHBIE [ETalud NpPH CTaTUYECKOU

HaCTpOﬁKe HN3TrOTOBJIAIOTCA C OTCTYIINICHHUCM OT YCPTCIKA 3aIrOTOBKM Ha BCIMYHHY

HEKOTOPOU MOMpPaBKU Artorp

. 9 pacy
Pacuemnviu  nacmpoeunvii  pasmep Ly YCTaHOBOYHOTO  Kajaubpa

orpesensieTcs mo Gopmyie:
pacy __ 7 ar —
LA =1 +&mmp

3ar
La . pa3mep 3aroTOBKH, KOTOPBIN JOJKEH ObITh (haKTUYECKHU MOJIyYeH TOCIe

3neck
0o0pa0OTKM, KOTJla HACTpOWKa CTaHKa BEIETCS IO CepeAuHe ToJIsl JOIMycKa

3aroTOBKH.

le:r — (me + Lmax)
2 ]

rne Limin Limax COOTBETCTBEHHO HAMMEHBIITUN U HAMOOJIBIIUNA MPeIe/IbHbIC

pa3MepHBIC 3ar0TOBOK 10 YEPTEKY);
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HOTP - [[oIpaBKa, YUYUTHIBAIOLIAs yIpyrue aedopmManuy TeXHOJIOTMYECKON CUCTEMbI
U II€POXOBATOCTh TMOBEPXHOCTH HJTATOHHOW JEeTanH, MO KOTOPOM MPOU3BOJIUTCS

HACTPOUKA.

ﬂnurrp — A1t AT Aa

rme Al A2 ,53 - COCTaBJISIOIIME IIONPABKH, YYHUTHIBAIOIIHE COOTBETCTBEHHO
JNEHUCTBHE CHJI PE3aHMs, IIEPOXOBATOCTh 00padAaTHIBAEMBIX 3arOTOBOK W BEIMYUHY
3a30pa B MOJIIIMITHAKAX IITTHHICIIS.

B ¢dopmyne 3Hak MHUHYC HMpUHHUMAaeTCs AJiA Ciiydas oOpaOOTKH Basa, a 3HAK
TUTIOC - JUUTSI OTBEPCTHSL.

[Ipu ogHOCTOpOHHEH 00pabOTKE

P

ﬁl=_.y

]

[Tpu nBycroponHed o00padoTke (00pabOTKE NHMIMHAPUYCCKUX ITOBEPXHOCTEH)

3HAUYCHUE 31, HaliJIecHHOE 10 (hopmyJie, CIEAYET YIBOUTD:
P

Al=2—.y
J

B cBs3u c TeMm, 4UTO ycmaunoska pe3ya no Kaiubpy OCYIIECTBISETCS
CONMPUKOCHOBEHUEM €T0 BEPIIMHBI C TOYHOW TOBEPXHOCTHIO KaimOpa W TpH
00paboOTKe 3arOTOBKH TOJIOKEHUE BEPIIMHBI PE3Ila OMPEaeIIsIeT MOJIOXKEHNUES BITaIUH
HEPOBHOCTEM, M3MEPEHHBIH pa3Mep OKasbIBaeTCs OOJbIIE pa3Mepa KaiauOpa Ha
BEITUYNHY

A2 = R;:

rae Rz - pricora MUKPOHEPOBHOCTEH, MKM.

[Tpu nBycTOpOHHEH 00paboTKe 3HAUCHUE A2 rakxe yABaUBaETCA
A =1R,

[Ipu  omgHOCTOpOHHEH  00paboTKe  moOmpaBKa A3 paBHa  MOJIOBHHE
JMaMeTpalbHOro 3a3opa (MPUHUMAETCS, YTO INMUHACTb, HArPy)KaeMbld YCHIHEM
pe3aHusi, CMENIaeTCsl B TOPU3OHTAIILHOM HAMPAaBIICHUH OT paboyero Ha MOJOBUHY
JTMaMeTPaIbHOrO 3a30pa) U 3aBUCHT OT TUIIA U MapKH CTaHKa.

[Tpu nBycTOpOHHEH 00pabOTKE 3Ta BEIMYNHA yIBANBACTCA.
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[Ipumep cTaTMYECKOM HACTPOMKM C HCHOJIB30BAHUEM  ITAJOH-IETAIIH,

IIPUBEJICH HA PUCYHKE!

BmarnoHHbie nosepxHocmu

Pucynok 3.11 Cxema MHOTOMHCTPYMEHTAJIbHON CTATUYECKON HACTPOMKH.

Tounocmv  06pabomku  3a20mMoOGOK TPU HCIOJIB30BAHUM  CTATHUYECKOMU
HACTPOMKHK HE MpeBblaeT 8-9-ro KBaIUTETOB. JTO MPUBOJUT K HEOOXOIUMOCTHU
JOTIONIHATh ~ CTaTUYECKYI0 HACTPOMKY JUHAMUYECKOW, TMPOBOAS J100aBOYHOE
peryaupoBaHue TOJOXKEHUS HHCTPYMEHTOB M YIOPOB TMpU 00pabOTKEe MEepBBIX
3aroTOBOK MapTHH.

3HauumenvHoe cokpaweHue mpyOOeMKOCMU HACTPOUKUA TPU YCTAHOBKE
WHCTPYMEHTOB TI0 JTaJloHAM, OCOOCHHO TP MHOTOpPE3NoBOM 00paboTke,
IpeaonpeessieT MUPOKOe PacCIpOCTPaHEHHUE TOT0 METOja B KPYMHOCEPUUHOM U
MaccoBOM Tpou3BojcTBaxX. K unciay GONbIIMX MPEeUMyIIECTB 3TOTO0 METOAa CIEayeT
OTHECTH TAaKX€ BO3MOXXHOCTh HACTPOUKU WHCTPYMEHTAIBHBIX OJIOKOB IO ATaJIOHAM
BHE CTaHKa Ha CHEIUAJIbHBIX ONTHYECKUX YCTPONCTBAX, YTO CYIIECTBEHHO
MOBBIIIAET TOYHOCTh HACTPONKH U COKPAIAET MIPOCTOM CTAHKOB IMPU HACTPOMKE.

OTOT cmoco0d HACTPOWKH YacTO MPUMEHSIOT MPU MHOTOMHCTPYMEHTAIBHOU
o0paboTke ¥ OH sBiseTcs OCHOBHBIM MeToaoM mig OLl (oOGpabarbiBaromimx
IICHTPOB) U JpYyrux cTankos ¢ UITY.

3.7.2. lunaMmu4yecKasi HACTPONKa.

CywHocms  OUHAMUYECKOU HACMPOUKU 3aKIIOYaeTCs B OTHICKAHUU W

oOCCIICUCHNH BEIMYUHBI CMEIICHHS IICHTpa TPYNIUPOBaHUS (MaTEeMaTHYECKOTO
okumanusa) A,, OTHOCHTEIBHO  KOOPAWHATHI  CEPEeNMHBI  IMOJS  JIOIyCKa

obpabaTeiBacMoii aetanu o yeptexy 1d. Eciu Td coBmamaeT ¢ moneM paccenBaHust
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netane B oOpabarbiBaemMod maptuu, T.e. ¢ @, TOrma OCHOBHOW 3ajadei

JMHAMHYECKON HACTPOMKH sABasgercs A, = MiN

Pucynok 3.12 Cxema nuHaMH4€CKOM HACTPOUKHU.
J171s1 3TOr0 BHIOMPAIOT HEKOTOPOE KOJUYECTBO MPOOHBIX AeTaled m=2—-8 u
CTPOSAT JUIsl HUX TEOPETHUECKYIO KPUBYIO PACIPENENICHUs C MOJIEM pacCeUBaHUs

o, =60,.

OO111ast MOrPEeIIHOCTh HACTPOMKHU OMpPENENseTCs KaK

A, :1,2-\/A2 + A

2 ~r
pez e T Aoy - IS TUTOCKHX MMOBEPXHOCTEM,

2
2 A 2
A =12 A e +[ ”3% } + AL, - s MOBEPXHOCTEN BpaIllCHUS,

rae, A, -IOTrPEMIHOCTE PETYIMPOBAHUS HHCTPYMEHTA,

A,,, - TIOTPEIIHOCTh U3MEPEHHUM,

A, -CMEIIIEHHE [IEHTPA TPYIITUPOBAHUS TTOCIIE 00paOOTKH MPOOHBIX JACTANICH.

B oOmem cnoydae, JauHAMHUYECKHE METOABl HACTPOMKH MOTYT OBITh

pEATU30BAHBI:

® 110 MPOOHBIM 3ar0TOBKaM C MOMOIIBI0 pabouero kanuopa,
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® MO0 TOpoOHBIM  3arOTOBKaM C  [OMOMIbIO  YHHBEPCAIBHOTO
U3MEPUTEITHHOTO HHCTPYMEHTA.
WX nmpuMeHeHne JaeT MaKCUMaJIbHYIO TOYHOCTh UX BCEX U3BECTHBIX METOOB.
3.7.3.lnarpaMMbl TOYHOCTH 00pPaOOTKH
Jns obecrieueHus: TpeOyemMolW TOYHOCTH OOpaOOTKH MApTUU 3arO0TOBOK
HEJIOCTATOYHO MPABWIEHO PACCUUTATh U OCYIIECTBUTh HACTPOWKY CTaHKA.
B o6mem cimydae HacTpoiika Ha TpeOyeMmblil pa3Mep Mo 4YepTexXy AOJKHA
NPOU3BOJIUTECS. HA CEPEIMHY €ro MOl Jomycka. Eciii TeXHOJIOTHYecKui mporecce
JI0OCTaTOYHO CTAOWJICH, TOTJa M3MEHEHHE HACTPOCUHOTO pa3Mepa CBSI3aHO MPEXKIE

BCETO BJIMSHUEM PAa3MEPHOI0 U3HOCA MHCTPYMEHTA A, W €ro TEIJIOBBIX AehopManuii

A, . llepBpile  00ycnaBIMBaIOT MOCTEIIEHHOE  YBEJIMYEHHE  pa3MEpPOB B

m

oOpabaTbIBaeMOii MaPTHH, & BTOPhIE — YMEHBIIAIOT TOTy4aeMbI€ pPa3Mephl.

[TosTromy  anms  mpenoTBpamieHUs — MOsBIEHUS  Opaka  HEOO0XOIUMO
CBOCBPEMEHHO YCTAaHOBUTh MOMEHT TpeOyeMoll TOJHACTPOWKH CTaHKa U
IPOJOIKUTENFHOCTh PAOOTHI MEXKIY MOTHACTPOUKAMH.

Iloonanaoxoii (mogHACTPOMKOW) CTaHKa Ha3BIBACTCS porecc
BOCCTAHOBJICHUS TEPBOHAYATHFHOM TOYHOCTH B3aWMMHOTO PACIOJIOKEHHS PEXKYIIEro
MHCTpYMEHTa U 00palaTbiBaeMOM 3aroTtoBku (neranu). PaccmoTpum aBa ciyyas

COOTHOIIICHUHN MEXKy pa3MEPHBIM U3HOCOM A, U TEIUIOBBIMU JIepopMaIusiMu A, .

Ecitu A, Oonpmie A, (pucyHOoK «A»), TOra HACTPOMKY CTaHKa

u m

nesnecooOpa3Hee BBINOJNHATh HE HAa CEpEeIuHYy IO nomycka Td, a Ommke ero
HIDKHEW rpanune El .

Bo BropoMm cnydae, korma A, Oosbiie A, (TemioBble aedopmaruu

npeoOaagaoT HaJl pa3MEPHbBIM MU3HOCOM), HACTPOUKY CIEAYET BBINOIHATH ONMXKE K

BEpXHEW TpaHMIIEC MOJsI A0Mmycka 1o yeptexy ES. Tak xak TemoBwie aedopManuu

HOCSIT BpEMEHHBIN XapakTep, TO 00Jiee MPEANOUYTUTEILHON SBISACTCS cXeMa KA.
[TooToMy MOMEHT MOAHACTPOWKH CIEAYET BBISBIATh CHUCTEMATHUYCCKUMHU

3aMepaMH.



76
A) B)

6o

I/

6

© L//

Pucynok 3.14 Jluarpammbl TOUHOCTH.

OmnpeneneHHoe BIUSHUE Ha IHoJe paccesHus (0 pa3sMEPOB 3aroTOBOK
OKa3bIBAIOT MapameTpbl 3arOTOBOK: MPUITYCK M TBEPAOCTh Marepuaina (CiiydailHbie
(dakTopel), KoieOaHHUs KOTOPBIX MPUBOIAT K KOJIEOAHUAM YCHIMWA pe3aHusd, a,
CJIENOBATENIbHO, U YIPYIHMX Ac(pOopMaluil 3JEMEHTOB TEXHOJIOIMYECKOW CUCTEMBI,
YTO MPUBOJUT K BO3PACTAHUIO paccessHus pasmepoB. Kpome Ttoro, gomyck mno

gepTexkKy Td OTIMYAeTCs OT TaK HAa3bIBAEMOTO IIPOM3BOJACTBEHHOIO AoIycKka Td, Ha

BEJINYMHY MTOTPEIIHOCTH U3MEPEHUM:

Td =Td,, +2A

YMEHBIINTh paccesHUE pPa3MEPOB MOXKHO MYTEM IPEIBAPUTEIBHOTO
WU3MEPEHNS NapaMETPOB 3arOTOBKM M BHECEHHEM KOPPEKTHB B Pa3MEP CTATUYECKOU
HAaCTpOMKHM cTaHka. OIHAKO 3TOT METOJ YMEHBIICHUS PACCEeIHUs pPa3MeEpOB
TPYIOEMOK U CJI0KEH B OPTaHU3ALIMOHHOM OTHOIIEHUH.

Takum oOpa3om, ayig oOecreuyeHUs BO3MOYKHOCTH IMOJYYEHHUS pa3MEPOB B
npejenax 3aJaHHOrO MOJIsl JOMyCKa B TE€UEHHUE KAaK MOKHO OOJIBIIET0 MPOMEXKYTKA
BpEMEHU HEOOXOAMMO BBIOMpPATh MPEABAPUTENbHBIA HACTPOCUYHBIM  pazmep
HECKOJIbKO OTJIMYHBIA OT KOOPAWHATHI CEPEIMHBI MOJISI JOMYCKa. JTO IMO3BOJIMUT

MOBLICUTL IPOAOJIKUTCIBbHOCTE BPCMCHU pa6OTBI CTaHKa MCXKAY HNOJHAJTaJdKaMHU H

MOBBICUTH 3P(HEKTUBHOCTH MTPOU3BOJICTBA B IIEJIOM.
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4.CTATUCTUYECKHU METO/I OGECIIEYEHUS TOYHOCTH
MEXAHUYECKOM OBPABOTKHU U KAYECTBA CEOPKH

Bce nepBHUYHBIC TTOTPEITHOCTH, BO3HUKAIOIINE IPU MEXaHUICCKOW 00paboTKe
Ha CTaHKaX MOXKHO MPEJICTABUTh KaK CIyualiHble U CUCmeMamuyecKue.

Cucmemamuyeckue  nocpewnocmu  (yunpyrue  OTKaTUs,  TEIJIOBEHIC
nedopManuy, pasMepHBIM HM3HOC W JPYTHE) BO3MOXKHO IIPOTHO3UPOBATH I10
COOTBETCTBYIOIINM aHATHTHYCCKAM U IMITUPUICCKAM 3aBHCHMOCTSIM.

Cnyuatinvle noepewrHocmu  (HEpaBHOMEPHOCTh CHHMAaeMOTO  IPHITYCKa,
pa30poc Mo TBEPIOCTH MaTepuaia oOpadaThIBAEMOU MapTUU W JIPYTHE) BO3MOXKHO
YUUTBHIBATh JIMIIb HAa OCHOBE METOJIOB TCOPHH BEPOSTHOCTH M MaTeMaTHUSCKOMN
CTaTHCTHUKH.

B TeXHOJOrMM MAaITUHOCTPOCHHS HAIUIM NPHMCHCHHE CIICIYIOIINE 3aKOHBI

pacnopeaciCHus, YYUThIBAIOIIEC BOSHUKAIOIHNE IIOIPEITHOCTH .

3axon HopmanbHO20 pacnpeodeneHust 3axon pagHomepHo20 803pACmMAaHysl,
(pacnpeoenenue Iaycca);
m m
R60o
X X X
3axon pacnpedenenus Cumncona 3axon sxcyenmpucumema
(3axon mpeyeonvruka);
m m
X X

3axon pasnoii eepossmuocmu

m

Xi

Pucynok 4.1. [Ipumepbl OCHOBHBIX 3aKOHOB pacIpeaCICHUS
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B mpaktuke wMmokeT HAOMIOAATHCS TAaKXKE W KOMIIO3HMIUSA (COUYETaHUE)
pa3TUYHBIX 3aKOHOB pacmpeaeneHus. Ho wamie Bcero mMeeT MecTo HOpPMabHBINA

3aKOH pacrpeesICHUs.
4.1.ToyeyHble H TOYHOCTHBIE THATPAMMABI.

Ecnmn TexHOMOTHYECKUH TPOIECC WM ONepanus SBISIOTCS TOCTaTOYHO
CMAabUIbHLIMU W, BIASHAE BCEX MEPBUYHBIX MOTPEITHOCTEH UMEem NpuMeprHo 0OUH
NOps00K - O/ y4eTa ¥ aHaJIn3a HauIydllIuM 00pa3oM MOJIXOAUT HOPMALbHbLU 3AKOH
pacnpenencaus (3akoH ["aycca), OMUCHIBAIOMINI TIOBEICHUS PA3IMYHBIX CITy4alHBIX
BEJIUYMH, K KOTOPHIM B COBOKYITHOCTH MOKET ObITh OTHECEH B TOM YHUCJIE U pa3Mep
JIeTaJIi MOCIe MeXaHUUeCKOH 00paboTKH.

HaubGonee mpocThiM MOAXOJOM K OIEHKE TOYHOCTH OOpPaOOTKHU SIBISETCA
MO/IXO0J] OHOBAHHBIN Ha UCIIOJI30BAHUU MOYEUHbIX UITA MOYHOCHHBIX THATPAMM.

B »stom cnywae, mo ocu aOcuucc mnokaszbpiBatoT No um3amepenust (umiam Ne
W3MEPEHHON JIeTaliu), a 0 OCH OpPJMHAT - 3HAYCHHE KOHTPOJIUPYEMOIo MmapaMmerpa

(paxkTHueckuit pasMep COOTBETCTBYIOIICH JETalM); TAKKe MOKa3bIBAIOT BEPXHIOIO

ES 1 HUKHIOIO EI I'paHHUIBbI IIOJIA JOITYCKa.
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Pucynok 4.2. Toyeunasi quarpaMmma
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B toMm cnyuae, ecniu Ha ogHOM rpaduKe MPUBEIEHBI HECKOJIBKO TOYEUHBIX
JuarpamMM, TOT[a €€ Ha3blBalOT MOYHOCMHOU, TAK KaK OHA NEPUOIUYECKU (depes
OTpe/ieNIeHHbIE UHTEPBAJIBI BPEMEHH) AaeT HHPOpMaInio 0 (aKTUYECKON TOUHOCTH.
Benmnunna oObemMa BBIOOPKM i1 TOYEUYHBIX JAMarpaMM - He mnpeBbimaer 20

n3MepeHuit (00bpraHo 10 7-10).

4.2.3akon I'aycca.

HpI/I AHAJIN3C TCXHOJIOTHYCCKHUX IIPOOCCCOB II0 TOYHOCTH H3IOTOBJICHUA

neTaneit 0MmycK mo uepTexxy 1 d cpaBHMBAeTCs ¢ MOJTEM PaCCesHUS @ . Bennauna

JKC ITOJIAA paCCCUBAHMA 3aBUCUT OT BUA 3aKOHA PACIIPCACICHUA.
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Pucynok 4.3 Cxema HOpMaJIbHOI'O paclpeiesICHHs U ToJIe I0MyCcKa Ha
BBIJICP’)KUBAEMBIN pa3Mep

3aKOHBI  pacmpeneeHUus XapaKTEePU3YIOT MIOMHOCMbI0  pPAChpedeeHUs

. 2ot <

geposimuHocmeti ()I/I mapaMeTpaMH PACIpPENCICHUS. CPeOHUM 3HAYCHUEM 2% U

cpeonexkeaopamuyeckum omrioneHuem, obosnauaemvim yepes S (um F).
II1OTHOCTH BEpPOATHOCTEH [JII HOPMAIBHOTO pacCHpeeICHHUS] ONMUCHIBACTCS

ypaBHeHueM Jlamaca:

1 &
Z(t) = e 7

2w
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- MapaMeTp pacupeieNeHus;

X - nepemennas (ciydaiiHast) BEINUNHA;

X cpeaHeapupMeTHIecKoe OTKIIOHeHHE (LICHTP FPYIIUPOBAHNUS);

a. CPEAHEKBAAPATUYHOE OTKIIOHEHUE CIIyYaWHON BEJIIMYUHBI;
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Pucynok 4.4 [TapameTpbl HOpMaJIBHOTO 3aKOHA pacCIpEaCICHUS

Benuuuny miomany, orpaHuueHHoM KPUBOi HOPMAILHOTO pacipeiecHus 1
xonuamu otpeska + 1| Moskno onpenennts 0 hopmyse:
2
P = [t
Tt - unTerpan (¢pynkuus) Jlamaca

[Tnomans, orpaHuYeHHasi KPUBOW IJIOTHOCTH PACIIPEACIICHHS M OChIO abCIIHCC
paBHa:

+ 2

1 o
— ol

KpuBasi HopManpHOTO pacnpeneseHuss aCUMITOTHYECKUA MTPUOIMKACTCS K OCU

(I)(t =m) =

abcrpce. OHAKO Ha paccTosHMM +3 0T BepIIMHBI KPHBOI € BETBH TAK OIHM3KO

MOAXOMAT K OCH abciuce, 4To B ATUX mpenenax Haxomutcs 99,73% mmomanu
OTpaHUYCHHOUW KPUBOU U OChIO aOCITHCC!

+3c 2

dt=30)=— [ ¢ 5dt=0,9973
’\/_ 3o >

[Ipy npakTUYECKOM HCMOJIB30BAHUM HOPMAJIBHOTO PACIPEACIICHUS] CUUTAIOT

YTO BCS IUIOMIATb COCPEIOTOYCHA Ha PACCTOSHHH *3.7, [Ipu sToM pomyckaercs
norpemrHocTh paBHas 0,27%.
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Pt =30)=~10

Tormaa mose paccerBaHus Oyaer paBHo W = 60 , TO €CTh
(nm 100%).

4.3.1TopsAI0K MOCTPOEHUSI TEOPETHYECKON KPUBOH.

Cmamucmuyeckuii MemoOd C TIPUMEHEHHEM 3aKoHa laycca nozgonsem Ha
ocHoge svlbopxu (Hanpumep, N=20-50 wmyxk u 6omnee) npoecHo3uposams Mmo4HOCHb
obpabomku Bceit 00padaThiBaeMOM MapTUH JICTAJICH.

['padmueckas wWITIOCTpanus 3aKOHA HOPMAJBHOTO pachpeencHus (3akoHa
["aycca) mpencTaBiieHO BhINIE, a €70 MAaTEMaTUYECKOE BHIPAKEHHUE XapaKTEepU3yeTCs

3aBUCHUMOCTBIO

_(xi-x) 2,

— # 20’2 ’
DO(x)=—7=¢

riae @ (X) - IOTHOCTh BEPOSTHOCTH
X - mepeMeHHas (ciydaiiHasi) BeJIMYMHA;
x - cpeaHeapu(PpMETHIECKOE OTKIOHEHHE (LIEHTP IPYIIIUPOBAHHSA);
0 - CPEAHEKBAAPATUYHOE OTKIOHEHHUE CIyYalHOW BEIUYHUHBI Xj OT X;
€ - OCHOBaHHWE HATypaJIbHOTO Jorapudma;

Ilonooicenue Kpugoti omuHocumenvHo Hayana koopounam U ee (opma
ONPENEISIIOTCS. B OCHOBHOM JIByMSl NapaMeTpamMM X M o, KOTOpbIE SIBIISIFOTCS
MEPBBIMU U3 MATH CTATUCTUYECKUX XaPAKTEPUCTHK.

Cpeonee apugpmemuueckoe

Ng

2%
1

N

6

X =
cpedﬂee-Keadpamutmoe OMKJIOHEHUE

Ne ~ 1
o= X —X) -—
D) o

Koo puyuenm sapuayuu, XapakTepu3yruii HeCTaOUIbHOCTh UCCIIETyEMOTO
TEXHOJOTHYECKOT0 Mpoliecca.
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v=2"100%
X
KO3Ghhuyuenm omrocumenvHolU accumempuu, XapakTepU3yIOInuil TEHISHIIUIO
K CMCILICHUIO IICHTPa IPYNIHUPOBaHNUs BIeBO (« < 0) mim Brpaso («a > 0),

8 -

Z Xi =X

1
3
N, o
Koagpuyuenm  dKxcyecca,  XAPaKTCPUBYIONIMA  TEHACHIMIO  KPUBOK
pacrpeeneHus K CMeIeHuto BBepX (7 = 0) uinu BHU3 (7 < 0) BJ0JIb OCH OpJUHAT

o=

N, A\
2% —X
1
T = -3
N@-O‘4 '

[Ipu ananuze TexHonoruyeckux mnpoueccoB (TII) umm oTAenbHBIX omeparnuii,
yKa3aHHbIE XapaKTEPUCTUKH MO AaHHBIM BbIOOpKH (NB=20...50) nmpuHHMaroT 3a
UCTUHHBIE XapaKTepUCTUKU Bcel MmapTuu oOpadaThIBAEMbIX 3arOTOBOK WJIU
coOupaeMbix wu3genuil (y3noB). Ecnm ke oIHAa W3 MNEPBUYHBIX MOrPEIIHOCTEN
npeoOaagaeT HaJ OCTaIbHBIMU (YJIETIbHBIN BEC €€ 3HAUUTENIbHO OOJIbIIE OCTABHBIX ),
Torjaa OyJ1eT UMETh MECTO APYTOM 3aKOH paclpeeIeHUs CIydailHbIX BETUYMH.

[Topsnok pacuera cieayromuii.

Ha ocnose BbiOOpkHU (Ns) U3 Beeil mapTun 00padaThIBa€MbIX 3arOTOBOK
(mampumep, Ne = 20 mr. x1 = 8,02; 8,03;...; 8,14) ompenensiercss auamnazoH
paccenBaHus (pa3Max).

R = Xmax - Xmin ,

R=8,14-8,02=0,12
KOTOPBII pa30uBaeTCs Ha KacChl (MHTEPBAJIbI), @ X YKCIIO OMPEACIISIETCS 110
npasuiy L Troprepca

K=1+ 3,32 In (Ns) (mpuanMaetcs K= 6...10).
Pa3zmep ognoro unrepsana
C =R/,
C=0,12/6 = 0,02. (19)
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B Tabnuiy 3aHOoCsSTCS TapaMeTphl MHTEPBAJIOB, aOCONIOTHAs dactota (Mi)

IMMOABJICHUS KOHTPOJIMPYCMOI'O ITapaMeTpa B KaXXK/I0M U3 HUX U APYIruc CBCIACHUS.

Tabnuiia 3HaYCHUH pacrpeeIeHus

Humepsanvi pazmepos om u 00 Cepeouna Ab6conromuan |  Omuocumenvnas
(8KA10UUMENBHO) unmepeana, Xc yacmoma,mi | uacmoma, ni=mi/Ne
8,02 ... 8,04 8,03 1 0,05
8,04 ... 8,06 8,05 4 0,2
8,06 ... 8,08 8,07 7 0,35
8,08 ... 8,10 8,09 5 0,25
8,10 ... 8,12 8,11 2 0,1
8,12 ... 8,14 8,13 1 0,05

I[aHHBIC Ta6JII/II_[I>I MMpCACTAaBIAOTCA B BHUAC T'HCTOI'PAMMBI HJIN q)aKTH‘-IGCKOFO
PacpCaCiICHUA, a 3aTCM OIIPCACIIAIOTCA OCHOBHBIC CTATUCTUYCCKUC XAPAKTCPHUCTHUKHU

HOPMAJIBHOI'O 3aKOHA pacCIIipCaciICHusd.

3

aucnozpamva
/ ghaKkmu4eckoe
A pacripedereHue

PNWwrOION

[{
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28 1284 1288 292 1296 130 1304 X,

Pucynok 4.5 I'nctorpamma u (akTudeckas KpuBasi pacripeiesieHus

JUIsi mocTpoeHusi TEOPEeTHUYECKON KPUBOM paclpefesieHus HeoO0X0auMo
BBIJICJINTh «TOYKH Neperuoa:

MAKCUMATILHYIO OPOUHANLY
Ymax=1/ocv27x = 0,4/,
opounamsl mouex nepezuoa npu X=+20 uX=-20

Yo =1lo \2re = 0,242/ o,

Yo =1llo J2r ezz0,054/0‘,
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a TaKke meopemuueckoe noue pacceusanus npu y=0
X = i 30

s npusedenus meopemuyeckol Kpugol K Mmacuimaoy epaguka 3aBUCUMOCTU
ClIelyeT YMHOXUTh Ha MaciuTaOHbIM kodduimeHT cNe, U 3aTeM U BBIYEPTUTH €€,
COBMECTHUB Ha OJIHOM rpaduke PakTUUECKYI0 KPUBYIO C TEOPETUUECKOM.

[Tocne mocTtpoenus rpadukoB HEOOXOAMMO B MacluTade HAHECTH Ha HUX
BepxHIOI0 (ES) u HmwkHIOW (EJ) rpanuiibl moss aomycka, 4To MO3BOJISET BU3YaJbHO

OIICHUTH BO3MOXHBIN MPOIEHT Opaka i1 BCEH UccaeyeMoi apTUH.
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Pucynok 4.6 TeopeTnueckasi KpuBas pacrpe/iesiCHHs .

Jlanee HE0OXOAWMO BBITIOJHUTH IPOBEPKY THUIOTE3BI O HOPMAIBHOCTH
pacripesie/ieHnss, HalpuMep, BBIYUCICHUEM CpedHe20 abCOIOMHO20 OMKIOHEHUS.
(CAO,).

CAO = XKpum. - X/Ns )
rae Xepum- KPUTHYECKOE (BBI3BIBAIOIIEE COMHEHUE) 3HAUCHUE CIIyYalHOW BEJIMYUHBI

Xi. B mpaktuyeckux  pacyerax  OOBIYHO  OrPAHUYMBAIOTCSA  IPOBEPKOMU

MaKCHUMaJIbHOIO U MUHUMAJIbHOTO 3HAUCHUH U3 BBI60pKI/I.
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VYciioBue HOpMaIbHOIO paclpeesIeHUs
‘CAO/O'— 0,797q <0,4/\{N, ¢

B sTtom ciiydac, CCJIIM YCIOBHC HOPMAJIbBHOCTHU HC BBIIIOJHACTCA, CICAYCT

HCKIIIOYUTH H3 BI>I60pKH XKpum. N BHOBB IIPOU3BCCTHU PACUCTBI BCCX CTATUCTUYCCKUX

XapaKTEPUCTUK X , O, o, T  Ecmuu mocie BTOPOit IPOBEPKH PacIpe/ieIcHIe
HE COOTBETCTBYET HOPMAJIbHOMY 3aKOHY, HEO0OXOAMMO [aJbHEWIINE pPacyeThl
PEKPATUTh.

Ecnu ycnoBue HOpPMalnbHOCTH MOATBEPKAAETCS, HEOOXOAUMO TMEpPEUTH K
BBIYKCIICHHIO MTPOLIEHTa BO3MOXHOTO Opaka, €CjIi HET - OIPaHUUYUTHCS TOCTPOEHUEM

TUCTOTPpaMMBI.

4.4.CBoiicTBa HOPMAJILHOI'0 3aKOHA pacnpeaeJIeHus.

BeposiTHOCT cOOMIOACHUS 3aIaHHOTO JOIYCKa ONPEEISETCSl KaK OTHOIICHHE
TUTOIIAM 3aKJIFOYEHHOM MEXy KpUBOH pacnpenenenus u opaunaramu (ES, EJ) ko

BCE IUIOIIA/IN O]l KPUBOM pacipeaeieHus.

1. Kosghgpuyuenm mounocmu
~Td
" 6.0
Td - AOIMYCK Ha KOHTPOJIMPYEMBII pa3Mep WK napamerp.
Ecim K, >1, Ttorga 3ajaHHasi TOYHOCTh (HampuMep MO YEepTeKy —

K

oOecrieuynBaeTCs, TaK KakK IIOJIE PAacCEMBAHUS CIYYalHBIX BEIWYWH (HampuMmep,
pa3MepoB  oOpabOaThiBaeMbIX  JeTajedl)  He  BBIXOAUT  3a  Mpeessbl
pEerIaMeHTHPOBAHHBIX MTAPAMETPOB.

2.Cmewenue yewmpa epynnuposanuss (CUCTEeMaTHYeCKas IOTPEITHOCTb)

OTHOCHUTEJIBHO CEPEINHBI OIS JOITyCKa (AH )

= ES+EJ
Ay, =X-D+——
2
rne D - wHomunanvnHoe 3HaUYeHUME KOHTPOJIUPYEMOTO TapaMeTrpa (Hampumep,

HOMUHAJIBHBIN pa3Mep IO YEPTEKY);
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ES, EJ - coOTBETCTBEHHO BEPXHSISI 1 HYDKHSISI TPAHUIIBI TIOJIS TOTTYCKa.

3.0npedenenue npoyenma % odrcudaemoco bpaxa.

BepositHocTh Opaka 1o BepxHemy Pes u HmwkHeMy Pej npenenam

P, = I),5— D(Z,,) : 100%
P, = p5-(Z,) -100%
Jliis onpenenieHns TadyaupoBaHHbIX GyHKIWH Jlamnaca @(Zes) u @(Zei)
HEOOXOMMO BBIYHMCIUTD 3HAYCHHUSI APy MEHMO8.

3HaYeHUs apTyMEHTOB Z€S, Zej I ONpe/eIICHNs BEPOSITHOCTH Opaka 1o

BepxHemy ES n mixnemy EJ npenenam:

_ D+ES-X
(o)

z

es 1

_D+EJ-X

ei

z
o

3atem no Tabnuiam TadyaupoBaHHbIX (yHKUIMM Jlamiaca HAXOAAT 3HAUECHUS
camux QyHkuuid @(Zes) u d(Zej), HeOOXOUMBIX IS TIOJICUETA OKHUIAaEMOro Opaka.

B o6mem cnydyae, nmpuMEHEHHWE CTAaTHCTUYECKOIO METO/a TIO3BOJIAET 110
JAHHBIM BBIOOPKH 71pOCHO3UpO8ams MOYHOCMb BCEW 00pabaTbIBaeMOW MapTHH

JeTanei, 4ro CHIocOOCTBYET MPEACKa3yeMOCTH JCUCTBYIOIIMX U  BHOBb

MIPOEKTUPYEMBIX TEXHOJIOTUYECKUX IIPOLIECCOB.
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5.MTIPOEKTUPOBAHUE TEXHOJIOI' MYECKHNX MPOLIECCOB
MEXAHUYECKOM OBPABOTKH/

5.1.Andopmanus, Heooxoaumasi 1151 npoektupoBanus TII

Paznuyator nBa ocHoBHBIX Bujpa TII: edunuunwviti u yHuguyuposaumsiii
(TUTIOBOM WJIW TPYIIIIOBOM ).

Kaxxnpiit u3 HUX pa3padarbIiBaeTcs MOCIE TOTO, KaAK KOHCTPYKIIUU OTpabOTaHbI
Ha TEXHOJOTUYHOCTH B cooTBeTcTBUU ¢ ['OCT 14.301 - 83.

TII paspabareiBaeTcsa: JMOO 0112 HO8020 u3denus, MO0 B LEIAX
YCOBEPILIEHCTBOBAHUSI YK€ BBIIyCKaeMoro (Hampumep, B Cllydae 3aMEHbI
000pYI0BaHUSA U U3MEHEHUH TIPOTrPAMMBI BBIITYCKA).

B ocnoBe mpoextupoBanus TII Bceraa nexar nBa npuUHIIMIA:

1) mexnuueckuit - 0OOYCJIOBIMBAIOIINK OE3YCIOBHOE BBINOJHCHHE BCEX
TpeboBaHuit paboyero yeprexa u TY;

2) okoHomuueckuil - OOYCIOBIMBAIONIMA HW3TOTOBJICHUE U3JCIUN C
MUHUMAJIbHBIMUA BO3MO>KHBIMU 3aTpaTaMU U U3JIEPKKAMHU TPOU3BOJICTBA.

Pa3pabarteiBaeMblit TII JOJDKEH [peayCMaTpyBaTh: IIOBBIILICHUE
MPOU3BOAUTENBHOCTH TPY/la U (WJIM) KauecTBa U3JEIHIA.

Hcxoonvle dannvie, HEOOX0TUMBIC 07151 npoekmuposanus T11:

1.PaGounii yepTexx nmeranu, OMPENETSIOMUNA MaTepuall, KOHCTPYKTHUBHBIC

dbopMBI U pa3Mepsl JIeTau.

2.IIpounsBoacTBeHHas nmporpamma. CBeneHus: 00 oObeMe BBITyCKa Jerajei (3a

roJi, 3a KBaprai).

3.TexHnueckue yclIOBUSl HAa U3TOTOBIICHUE JI€TalU, JIOMOJHUTEIIbHBIE JaHHBIE,

XapaKTEePU3YIOLIMEe TOUHOCTh U Ka4eCTBO 00paOOTaHHBIX TOBEPXHOCTEH.

Jlonoanumenvuvle OaHHbLE.

PykoBogsimue Marepuanbl 1o  pa3pabOTKE TEXHOJIOTMYECKOTO IMpolecca
(ECTH): oOmeMammHOCTpOUTETbHBIE HOPMATHUBBI  PEXKUMOB  PE3aHHs IS
TEXHUYECKOTO  HOPMHUpOBaHHUS  pabOT Ha  METAUIOPEKYIIMX  CTAaHKax,
OOIIEMalTUHOCTPOUTETIFHBIE ~ HOPMATHUBBI ~ BCIIOMOTATEIHHOTO  BPEMEHH U
MOATOTOBUTEIHHO-3aKITIOUYUTEILHOTO TpU paboTe Ha METAUIOPEKYIIMX CTaHKaX,
['OCTsl ¥ HOpMamuM Ha PEXYyIHA U MEPUTEIbHbIA HHCTPYMEHT, KaTajloru u

nacropTa 00Opy/0OBaHUS U IPYTHE CBEICHMUS.
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5.2.11ocsie0BaTEIbHOCTD NPOCKTHPOBaHUA eqAuHUYHOro TII
MeXaHM4YeCKoii 00padoTKu

A) Cmaous npoexmupo8anus MapupymHou mexHoai02uu

1.AHanu3 UCXOIHBIX JAHHBIX U TEXHOJIOTMYHOCTH.

2.Pacuder Tumna npou3BOJCTBAa U BHIOOP OPraHU3alMOHHON (OPMBI BBHIMOTHEHUS
TII

3.Bri0op MeTo1a OTy4eHHUsT UCXOIHBIX 3aTOTOBOK.

4.Bb100p TEXHOJOTUYECKUX 0a3 U COCTABIICHHE IJIAHOB 00PaOOTKHU OTJEIbHBIX
IIOBEPXHOCTEH.

5.CocraBieHue npeaBapuTeIbHOr0 MapuipyTa 00paboTKu (Ha OCHOBE TUIIOBOTO
TII wunu OGa3oBOro BapuaHTa); OMNpPEACIICHUE NPEIBAPUTEILHOIO0 COCTaBa U
NOCJIE0BATEIBHOCTHU ONepalluii, a TaKKe 000PYAOBAHUS U TEX. OCHACTKH.
b) Cmaous npoexmuposanus onepayuti

6.1IpoekTupoBaHKE CTPYKTYPhI U COACPKAHUS KaXKI0U ONEepaluu.

7.PacdeTsl IpUIyCKOB M MEXKOIIEPALlMOHHBIX Pa3MEPOB.

8.PacueTsl peskUMOB pe3aHUsl U HOPM BPEMEHU.

9.Pa3paboTka miaHupOBOK 000PYI0BaHUS U CPEACTB aBTOMATU3ALINH.

10.Texnuko-skoHOMHuYeckoe obocHoBanue TII.

11.0dopmnenune Heodxoaumoit T/I.

5.3.0Tpa00TKa KOHCTPYKIUH HA TEXHOJIOTHYHOCTH

TexHOJOTHYHBIM Ha3bIBACTCS M3JIeNIMEe, OTBEYAIOIee COBPEMEHHOMY YPOBHIO
Pa3BUTUSI TEXHUKH M TEXHOJIOTMU, a TakKe TPEOOBAHUSIM SKOHOMUYHOCTH H
ya00CTBY dKCIuTyatanuu. [Ipu 3ToM, ¢ MO3UIUMNA U3TOTOBJICHUS U COOPKH JTOJKHBI
OBITh KCIOJIb30BaHBl HaubOOJee HIKOHOMHUYHBIC W IPOU3BOJUTEIIBHBIE METOIHI,
KOTOphIE OJTHOBPEMEHHO HE HapylawT TpeOyeMbIX IOoKa3aTejaeld KauecTBa H

TOYHOCTH.
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OCHOBHBIE [TIOKA3ATEJIM TEXHOJIOIT'MYHOCTH - TpyoOEMKOCTb,
ce0eCTOMMOCTb, MATEPUATIOEMKOCTb.
JIOTIONMHUTENBHBIMUA TIOKA3aTeNsIMU  SIBIISIETCSl - CTENEHb YHU(PHUKALUU U
CTaHJapPTU3aL1H, B3aNMO3aMEHIEMOCTb 3JIEMEHTOB KOHCTPYKIIMH U T.J.

[loka3aTenn TexHoNOrMYHOCTH (Bcero 11 miT.) W aApyrue HeEOOXOIHWMBbIE
ceenenus npuseneHsl B OCT 14.201-83.

TeXHONMOrMYHOCTh KOHCTPYKIIMM OJHOTO MU TOTO K€ HU3JENHUS MOXKET OBITh
pPa3IUYHON JUIsl pa3HbIX 3aBOJIOB M JAXE LIEXOB B MPEAEIAX OJHOTO MPEINPUATHUSA,
TaK KaK TOCIEJHHE MMEIT pPa3jIu4yHble MPOU3BOJCTBEHHBIE BO3MOXHOCTH
(HampuMmep, MapK CTAaHKOB M TEXHOJIOTMYECKOM OCHACTKH, a TaKXe JIpyrue
cnenuduuecKue moKa3aTelu).

[Tosromy, TEXHOJIOI'HYHOCTD cnenyer paccMaTpuUBaTh 60 G3aUMOCEA3U
8cex IManos U320mosieHus uzoenull: MPoOeKTUPOBaHUE, TOATOTOBKA MPOU3BO/ICTBA,

U3rOTOBJIEHHE, COOpKA U KOHTPOJIb.

Texuonoauueckum KOHmMpoJjiem Ha3bIBACTCs WHKCHCPHAA IIPOBCPKa

KOHCI’I’lpyKI’I’lOpCKOZZ OOKymeHmauuu Ha COOTBCTCTBHC mp€506aHuﬂ]Vl MEXHOI02UHHOCMU.

B3aumHas yBA3Ka M COIVIACOBAHME KOHCTPYKTOPCKOM M TEXHOJIOTHYECKON
JOKYMEHTAMM  HEOOXOOUMBbI W  0Os3aTeNbHBI, TaK KaK KOHCMPYKIMOPCKAs
O0OKyMenmayusi He PErIAMEHTHPYET METOJbl M CIIOCOOBI M3rOTOBJIEHUS. JTO 3a1aya

TCXHOJIOI'OB.

ConepxaHne KOHCTPYKTOPCKOM JOKYMEHTAlluM, B 3HAUUTEIBHOW CTEICHU
o0ycaBIMBaeT BEIOOpP U MPUMEHEHHE METO0B 00pabOTKH, 000PYI0BAHUS U T.1.

Pa3zpaboTunk  MOKEH ~ Y4YMTBIBaTh  TEXHOJOTWMYECKHEe  TpeOOBaHUS B
KOHCTPYKTOPCKOM TOKYMEHTAIIMHA Ha BCEX CTaUSIX MPOSKTHPOBAHUS WU3EIUS, T.€. JI0
Havasa pa3pabotku TIIL. IIpoBepka yuera KOHCTPYKTOPOM ITHX TpeOOBaHUI B MOJHOM
00BEME M COCTaBIISIET TVIABHYIO 33/1a9y TEXHOJIOTUIECKOTO KOHTPOJIS.

CyImHOCTh TEXHOJOTHMYECKOTO KOHTPOJISL Ha BCeX ATamnax pazpabortku padoueit KJI
CBOJIUTCA K CpPaBHEHHUIO (COMOCTABICHUIO) KOHTPOIMPYEMOTO KOHCTPYKTOPCKOTO
pEIICHUS C PelIeHuEeM, TPUHATHIM 3a 3TaJIOH.

Ilpu  mexnonocuueckom Koumpone uepmedicell HEOOXOIMMO CTpeMATCS K

CIIETYOIIIEMY:
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1) ymeHbmaTh pasMepsl  00pabaTHIBAEMBIX  IOBEPXHOCTEH, UYTO  CHIKAET
TPYJOEMKOCTh ~W3TOTOBJICHUS, TPUMEHSITh MHOTOMHCTPYMEHTAIBHYI0 00paboTKy,
MHOT'OJIE3BUIHBIE MHCTPYMEHTBI M TOBBIILIEHHBIE PEXUMBI PE3AHNS;

3) obecnieunTh yIOOHBII MOABOJ M OTBOJ PEXKYIIMX WHCTPYMEHTOB Ul YMEHBIIICHHS
BCIIOMOTaTeIbHOIO BPEMEHU;

4) yHuuUUpOBaTH WIM CBECTH K MHHHMYMY THIIOpPa3MEphl Ia30B, KaHABOK,
MEPEXOIHBIX TOBEPXHOCTEHW (Hampumep, Trairened, (acoKk Ha IMIMHAPHYECKUX
MOBEPXHOCTSIX) U OTBEPCTUM JJIs1 COKpPAIIEHUs] HOMEHKJIATYPhl PEKYLIMX HHCTPYMEHTOB;

5) obecrieunTh HANEKHOE W YAOOHOE Oa3MpOBAaHUE 3aTOTOBKH C BO3MOXKHOCTBHIO
COBMEUICHUS TEXHOJOTMYECKUX U U3MEPUTENTbHBIX 0a3.

BbimonHeHne A3TMX M MHOTMX JpYyrUX TpeOOBaHMI 1O  OOECIEYEHHIO
TE€XHOJIOTMYHOCTH JETAIM JIOJDKEH MPOBEPUTh TEXHOJOr MPU TEXHOJOIMYECKOM
KOHTPOJIE KOHCTPYKTOPCKOM JIOKyMEHTALIHH.

B pezynomame ymyuwienus mexnonoeuuHocmy KOHCTPYKIIMM MOXKET OBITh
HOJIyYEHO CHUDICEHUe cebecmoumMocmu U mpyooemMKOCmuy GbiNOJHeHUs TPOLIECCOB
MEXaHOOOPaOOTKH.

B o0mewm cnydae, awaruz Odemanu Ha MeXHONOSUYHOCHMb TIPOBOJIUTCS B
CJIEYIOILEM TOPSIIKE:

1.IlpoBepuTes  AOCTATOYHOCTH  NPOEKLHM, NPABUIBHOCTH  IOCTAHOBKH
pa3MepoB.

2.0npenenuTe  TEXHOJOTHYECKYK)  YBA3KY  Pa3MEpPOB,  OTOBOPEHHBIX
JOMyCKaMu, M  IIepOXOBAaTOCTbIO, YTOOBI HE  JOMNYCTUTh  NPUMEHEHUS
JOTIOJTHUTEIBHBIX TEXHOJOTUYECKUX OINEpaluid JJsl MOJyYeHUs BbICOKOW TOYHOCTH
U IIEpPOXOBATOCTH 00padaThIBAEMbIX OBEPXHOCTEM.

3.Ilpoananu3upoBaTh BO3MOXKHOCTH  BBIOOpA  PAalMOHAIBHOIO  METOJa
MOJIy4eHUS] 3aroTOBKM M €€ KOH(Urypaiuu, AOMYCKAIOIIEro BO3MOXKHOCTh
UCIIOJIb30BaHUA B KOHCTPYKUMU JE€Tald HeoOpaOOTaHHBIX MOBEPXHOCTEH U
MUHUMAJIBHBIX MPHUITYCKOB Ha 00Opa0OTKYy, YTO MO3BOJIUT YMEHBIIUTH KOJIUYECTBO

oreparuii, Nepexo0B U UCIOJIb3YEMOr0 000y I0BaHUS.
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4.0npenenurs, HACKOJIbKO IIPABUWIBHO IIPOCTABJICHBI pasmepsl,
o0ecrevYnBaroIfe BO3MOXXHOCTh COBMEIICHHS] TEXHOJOTUYECKUX U U3MEPUTEIBHBIX
0a3.

5.YcTaHOBUTH  BO3MOXKHOCTH  NPUMEHEHHS  MHOTOMHCTPYMEHTaJIbHOU
00paboTKH, IPUMEHEHHUS MHOTOJIE3BUIHBIX MHCTPYMEHTOB u
BBICOKOIIPOU3BOIUTEIBHBIX PEXUMOB PE3aHHUA, a TAKKe yI0OCTBO OCYIIECTBICHUS
MHOTOMECTHOU 00paOOTKH 3arOTOBOK.

HDI/IMG‘-IaHI/IC: HpI/I AHaJIM3€ TCXHOJIOTUYHOCTHU KCJIATCIIbBHO IMPOU3BOJIHUTL €€

OIICHKY KaK C TOYKH 3PpCHUA HU3ACIIHA B LCJIOM, TaK M C TOYKH 3PCHUA HAIIPHUMCP

MEXaHU4YeCKON 00paboTKH.

A) Ons uzdenus 6 yenom 1e1€co00pa3HO, YTOODI:

1.Konuuecmeo 36enves (OTACIBHBIX JeTaliell) ObIJI0 HAMMEHBIIINM, TaK KakK B
ATOM cllydae, KaK MpaBuilo, CHUXKACTCS TPYJ0EMKOCTh COOPKH.

2.Ucxo0Hvie 3aeomosku OBUIM MaKCUMAalbHO NPUOIMXKEHBI 1o (QopMe u
pa3MepaM K TOTOBOM JeTalld, TaKk Kak B OSTOM CJIy4ae YyMEHbIIAeTCsl OObeM
MeXaHOOOpabOTKH (HampUMep: JTUThE MO/ IaBJIEHHEM, B KOKUJIb, INTAMITOBKA, ...).

3.IIpocTanoBKka pa3MepoB Ha uUepTekKaxX TOJKHA OBITH BBINOJIHEHA C Y4ETOM
ocoOeHHOCTEN MexaHooOpaboTku © cOOpkM (B 3aBUCUMOCTH OT MeETOja
oOecreueHust TOYHOCTH, C yU€TOM MpaBujI 0a3upoBaHUs U T.11.).

4 Kondurypanust OTACIBbHBIX JeTajell JOJDKHA OBITh  MaKCHUMAaJbHO
yOpOIIEHa, TOJds  JOMYyCKOB  paclIupeHbl W TpeOOBaHUS  IIEPOXOBATOCTH
MaKCUMaJIbHO CHIDKEHBI (HO 0€3 HapylIeHUs HKCILTyaTallMOHHBIX XapaKTEPUCTHUK
W3AeIus).

5.KoHcTpykuust getaneit u u3aenus B 1eJIOM JTOJDKHA OBITh TaKOM, YTOOBI TIPH
€e MEXaHW4YeCKoW o0paboTKe BO3MOXKHO ObUIO OBl TPUMEHATH Hanbosee
COBEpIICHHBIE W  TPOU3BOAMUTEIIbHBIE  METOnbl  (Hampumep:  00paboTKy
MHOTOPE3I0BBIM HHCTPYMEHTOM, (DACOHHBIM, MHOTOJIC3BUITHBIM H T.1).

6.M3ayue wnm ero cocTtaBHbie 4YacTh (B T.4. JETaiM) JOJDKHBI OBITh.

HOpMaJM30BaHbl W YHU(QULHPOBAHBI 3TO CO3JAET HPEONOCHIIKU MUNUIAYUL,
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CHIDKAeT MOTPEOHOCTh B PEXYIIEM U MEPUTEIbHOM HHCTPYMEHTE, IO3BOJISET
UCIIOJIb30BATh 2pynnogvle Memoosbl 00pabOTKH U T.1.

7.KoHcTpykuust wu3genuss JOJKHA YAOBIETBOPATH MPUHIMIAM TOJHOM,
HEMOJHOW WJIM TPYIIMOBOM B3aMMO3aMEHAEMOCTH (i CHUXKEHHUS TPYAOEMKOCTH
cOOpKn).

b) onsa cmaouu mexanuueckoti oopabomku 1eaeco00pa3Ho:

1.Cokpamatb 00be€M  MEXaHOOOPAOOTKH, yMEHbLIATh MPOTIKEHHOCTh
oOpabaThIBaeMBbIX MOBEPXHOCTEH (HAmpuMep, 3a CYET UCIOIB30BaHUS JIBYX PE3IOB
npu 00paboTKe OAHOW MOBEPXHOCTH), & JHcecmKue TOMYCKH Ha3HayaTh TOJBKO Ha
COIpsiITaeMbI€ TTOBEPXHOCTH.

2.IloBbIIaTh TOYHOCTH HMCXOAHBIX 3arOTOBOK, M TOIOUpPATh MaTepuaibl C
JTy4uieil 00padbaTbIBA€MOCTHIO.

3.IlpenycmaTpuBath BO3MOXKHOCTH OBICTPOTO, YAOOHOTO U HAJCKHOTO
0a3MpoBaHUs U 3aKPETJICHUS, TOBHIIIATH KECTKOCTh TEXHOJIOTHIECKOM CUCTEMBI TIPU
o0paboTke.

4 IlpegycMaTpuBaTh BO3MOXHOCTh  YAOOHOTO TOABOJA HMHCTPYMEHTA,
UCIIOJIb30BaTh MHOTOMECTHYIO 00paloTKY.

5.Mcnonb30Bath y100HBIE OA3UPYIOLIHE TOBEPXHOCTH.

[Ipumeuanus:

Cmynenuamvie  nosepxHocmu  JOJKHBI  UMETh (10  BO3MOKHOCTH)
MUHUMAJIBHBIA TEpenaj IUaMeTpoB, HE PEKOMEHIYETCS BBIMOJIHATH KOJIBIIEBHIC
KaHaBKM Ha TOPIAX M BBICTYNBI, HE BIUCHIBAIOMIMECS B KOHTYP TOIEPEYHOTO
CeUeHUs JeTallu.

PexomeHnayercss Ha mepexojax MOBEPXHOCTEH MpeaycMaTHBaTh (acku, a B
MECTaX COMPSHKEHUSI TOUHBIX TTOBEPXHOCTEH - KaHABKH JIJISl BBIXO0J1a MHCTPYMEHTA.

Omeepcmusi — >KENATENbHO BBITIONHATH CKBO3HBIMHU. KoHurypanus xe
IIyXUX OTBEPCTUN JOJDKHA OBITh YBA3aHAa C KOHCTPYKIUEH MPUMEHSEMOTO

WHCTPYMEHTA.
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B kopnycnvix demanax ocb OTBEPCTHUS JKEIATEIBHO pPAclojaraTtb ¢ y4€TOM
TaJITeIM MEXJy CTEHKOM M TUIOCKOCTHIO (MM C y4€TOM IIalObl AJs KPEmEKHBIX
OTBEPCTHIA).

Paccmoanus mesxncoy omeepcmusimu Ha3Ha4aTbCS € Y4ETOM IPUMEHEHUS
MHOTOIUINMHJEIBHOTO ~ MHCTPYMEHTa,  OCb  OTBEPCTUA  JIOJDKHA  OBITh
NEPHEHANKYJSIPHA K IOBEPXHOCTSAM Ha BXOJI€ U BBIXOJIE CBEPJIA.

J51s 0THOBpEeMEHHOM 00paOOTKH HECKOJIBKUX OTBEPCTHIA, PACIIOI0KEHHBIX Ha
OJTHOM OCH, HO B Pa3HbIX CTEHKaX, PEKOMEHAYETCA MOCIEHOBATEIbHO YMEHBIIAThH
pa3Mepbl OTBEPCTHIl Ha BEJIMYMHY, MPEBBILIANIIYI0 MPUIYCK Ha 00pabOTKy
IIPEILIECTBYIOLIETO NIEPEXOA.

Cnengyer wu30eraTb OTBEpCTUN PACHOJIOKEHHBIX HENEPHEHIUKYISIPHO, C

HCTIapalNICIbHBIMHU OCAMHU, IIEPECCKAOIUXCA C BHYTPCHHHUMH ITOJIOCTSMMU.

4.Ilopsiiok onpeaeeHUs THNA MPOU3BOACTBA

B coorBerctBun ¢ I'OCT 14.004-83 mun npouzsoocmea omnpenensercs
UCXOJsl W3 TMPOTPAMMHOTO 3aJaHUsi, CPOKOB €ro BBINOJTHCHHS M CpeaHei
TPYAOEMKOCTH OCHOBHBIX TEXHOJOTHICCKUX OTICPAIIHH.

Tun npouzeodcmea HEOOXOAUMO OTIPEACIIATh TI0 KO duyuenmy 3aKpenieHus
onepayuii, KOTOPBIA TIOKa3bIBaCT OTHOIICHWE BCEX pA3IUYHBIX OTEpaIni,
BBITIOJTHSEMBIX TOJIPA3ICICHUEM B TEUCHHE Mecslla Ha JaHHOM OOOPYIOBaHHH K

quCITy pabo4YrX MECT.
1l
K;o = P_O
A

Ilo - cyMmMapHOE YHCITO pa3IMYHBIX OTepaInii;
Psa - sgBo4YHOE 4YHCIO pabodyux TOAPA3JACICHUS, BBIMOJHSIIOMNX pPa3INYHbBIC
oTiepaIuu.

Ecnu K3.0. <=1 - maccosoe npou3soo0cmeo,

1 <= K3.0. <= 10 - kpynHocepuiinoe npou3zeo0cmeo,

10 <= K3.0. <= 20 - cpedneceputinoe npou3e00cmeo,

20 <= K3.0. <= 40 - meaxocepuiinoe npouzso0cmeo;
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K3.0. > 40 - eounuunoe npouzeoocmao.

[Topsimok pacuera (PEKOMEHYEMBIil).

1) Ymounenue ucxoouvix 0aunvix 01 pacuéma:
Ne - roioBas MporpamMma BbIIycKa U3eIHi (MpeBapuTEIbHO 3aJaHHas);
M - KOJWYECTBO JIeTaje JAaHHOTO0 HAaMMEHOBAHMs Ha OJHO u3Jenue (HEoOXOIuMO
3HATh U MaccCy JCTalu).

2) Cxoppexmupo8anuas 20008as NPOCPAMMA:

o)
— om -l 1+ ==
NNgm(+100

[ - koadhduimeHt yuéra Opaka u 3amnaca Ha ckiaze (mpuHumath 2-8 % ).

3) Onpedenenue cocmasa ocHO8HbIX onepayuti (OpPUEHTUPOBOYHO).

\/ Ral2,5
Hanpuwep:
\/ 1,25 1. TokapHO-BUHTOpE3HAS
1 omnepanus,
014 O d14 2.BeprukansHo-(hpe3epHas
v onepanus;
15 420K6 15 3.BepTukanbHO-CBEPIMIIbHASL
onepanus

d30

A

A
A 4

\ 4

60

A
A 4

4) Onpedenenue Twm (yKpyMHEHHBIM HODMUPOBAHUEM) 1O  KaXIO0W U3

OCHOBHbBIX OTIEPALIHA.
Ykpynnennoe Hopmupoéamue OCHOBHBIX OIEpaluii HEOOXOAUMO s
YCTAHOBJICHUS] OCHOBHOT'O U IITYYHO-KaJIbKYJISIIUOHHOTO BPEMEHU:
1. ToxapHno-eunmopesuas onepayusi:
UepnoBas nospeska AByx TopuoB T, ~ 0,74 mun ;

yepHoBoe ToueHue (7 mpoxonoB) 7, =0,78 x 7 ~ 5,46 yun

yucToBO€ ToueHue crynenet 7, =0,68 x 4 ~ 2,72 ymun ;

o

yucToBas nojapeska TopuoB 7, =0,74 yun ;

2T =0,74+5,46+2,72+0,74 ~ 9,66 mu.



95
Lmyuno-kanvkynayuonnoe epems (cymmapuoe):. =T, =12,56 yun .
2.Bepmuxanvno-gpesepnas onepayus;

dpe3epoBaHue KBaJpaTa U masa T =2,1Tx4~ 11,08 vun ; T, =14,68 mun.

3.BepmuxanvHo-ceepaunvuas onepayusi:

Ceepnienue 4 orBepctuit 7,=1,27 x4 =508 mun; T, = 6,6 mun.

o

5) Pacuemnoe uucio (KOIUYECTBO) CHMIAHKO6 NI BBIIOIHEHUS KAMCOOU U3

OCHOBHbIX onepauuzl:

__N-T,.
"o = 60'Fap "1 ;
rae Ty, — WTy4HOE BpeMsi 0OpabOTKH IE€TAIM Ha TaHHOM omnepaiuu, MuH;,
Fop — HEHCTBUTENBHBIA TOJ0BOM (OHI BpeMEeHM pabOTBI 000pYyHOBaHMS,
F2,=2000 4.
1., — HOPMATHUBHBIN KOA(PPHUIMECHT 3arpy3Ku o0opyaoBanus (77,, = 0,8).
1 cmena 2 cmenbl

MPC 1-30 xaTeropuii peMOHTHOM CIIOKHOCTH 2030 4015
Caerre 30 KaTeTOpUH PEMOHTHON CIIOKHOCTH 3904
ABTOMaTH3UPOBAHHbBIE JINHUU 1870 3738
[ToTounbie MUHIN 1990 3987
Paboune mecta 6€3 060pynoBaHus (BEpCTAKH) 2080 4154

1M,, - HOPMATUBHBIA KOA(PPUIMEHT 3arpy3ku OO0OpyJOBaHUS (3aBUCUT OT THUMA
NPOMU3BOJICTBA ) - (penBapuTeabHo npunumarot 0,75 - 0,8 ).
6) [pobnoe koauuecmeo cmamkos Okpyeisiom 00 Oonavuieco (3aHOCAT B

Ta0auIly) ¥ 3aTeM OMNPENesiOT  (daKkmuiecKut Koo puyuenm  3aepysKu
000pyIOBaHUS:
m
_
773.4). - P,

P - npuHATOE YKCIIO pabOYnX MECT.
7) Pacuémuvie OanHble 3anOCIM 6 MAOIULY:

No Haumenosanue Twm., m, P M. Q
n/n onepayuu MUH
1 TokapHO-BUHTOpE3HAA
2 BeprtukanbHo-
bpesepHas
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BeprukansHo-
CBEpJIWJIbHAS

20
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Hopmamuenvle kosghgpuyuenmul 3aepy3xu obopyoosanus |

17;.,.=0,8 ...0,9 (MenkocepuiiHOE IPOM3BOICTBO );
175.,.=0,75 ... 0,85 (cepuitHOE NPOU3BOACTBO );
17,,.=0,65 ...0,75 (KpymIHOCEPHITHOE M MACCOBOE ).

8) Ecmu 71,4 BbIllle HOPMATUBHOTO, TO CIEAYET YBEIMYUTH KOJMYECCTBO

CTaHKOB,
CCJIn 773,(j;,HI/I}KC HOPMATUBHOI'O, TOraa - aHAJIU3HUPYIOT BO3MOKHOCTDH

J103arpy3Ku.
B rpady «Q» zanucams ckoppexmuposannoe 3HaUCHUE:

Q :773.11./773.(1).

OTtHoueHue ZQ, B35TO€ TO TabNUIlE U €CTb Kod(pduyuenm 3apenjieHusl
P

onepayui.

Hanee npunumaercs pemienue o ¢opme opranusauuu TII: epynnosas unu
HOMOYHAS.

[lenecooOpa3HOCTh nOMOUHO20 NPOU3BOOCMBA YCTAHABIWBAIOT CPABHEHHEM
3aJaHHOTO  CYTOYHOIO  BBIIYCKA  M3IENMA W PAcyETHOM  CyTOYHOM
MIPOM3BOIUTENBHOCTH MMOTOYHOW JIMHUM TIPU ABYXCMEHHOW paboTe U e€ 3arpys3ke He
Hike 60%.

Ha ostamne npedsapumenvrnoco ananuza UCXOMHBIX JAHHBIX THI MPOU3BOCTBA
MOXET OBITh OPUEHMUPOBOYHO ONpedeieH C TTIOMOIIbIO TaOuII.

3aBUCUMOCTD TUIIA TPOU3BOACTBA OT 00bEMA BBIMMYCKa (14/1.) U MacChl J€TaM:

Tabnumna .

Macca Tun npouzeoocmea

demanu, Eounuun. | Menkocep. | Cpeonecep. Kpynnocep. Maccoevti
K2

1,0 10 10-2000 1500-100000 | 75000-200000 | CB.200000
1-2,5 10 10-1000 1000-50000 | 50000-100000 | Cg.100000
2,5-5 10 10-500 500-35000 35000-75000 CB.75000
5-10 10 10-300 300-25000 25000-50000 CB.50000
10 10 10-200 200-10000 10000-25000 CB.25000
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3naueHust K03PUIMEHTOB 3arpy3Ku 000PyAOBaAHUS

Tabmnura
Tun npouzsodocmea Mex.obpabomka Coopka
Eananaueiii 0,01 0,02
MenkocepuitHbIf 0,06-0,01 0,06-0,02
CpenHecepuiHbIN 0,2-0,06 0,3-0,07
Kpynaocepuitabiii 0,8-0,2 0,85-0,3
MacCOBO€ 0,85-0,96 0,90-0,98

OpuenTtupoBoyHas (TooBas) mporpamma BbITycKa AeTaye (IIT.) mpu
Pa3IMYHBIX TUIAX MPOU3BOJACTBA [ |

Tabmura
Makxkc .macca Cpeonemecsunwlil 8bINYCK U30eaUU, WM.
0bpab .0oemanu | Eounuun. | Menxocep. Cpeonecep. Kpynnocep. Maccoesuviii
Ke

Jo 200 Jo 1000 | 1000-5000 | 5000-10000 | 10000-100000 | Cg.100000
Jlo 2000 Jo 20 20-500 500-1000 1000-5000 Cg.5000

Jlo 3000 Ho 5 5-100 100-300 300-1000 Cg.1000
Cs.3000 Ho 3 3-10 10-50 - -

B cepuunom u maccoeéom npouzsoocmee BO3MOXKHO JTOTOJHUTEIBHO
YCTAHOBUTb MaKm 7, WA pumm R 6binycka TPOLYKIUU.

Taxm evinycka - WHTEpBAl BPEMEHH, 4YEpe3 KOTOPBIM NEPUOAUYECKH
MPOU3BOAUTCS BBINYCK JeTalied (M3Jenuil) ONpeAeNeHHOr0 HAaWuMEHOBaHUS,

TUTIOpa3Mepa U UCIIOJHEHHUS.

T,=—"—0 MUH/WUM.

rae, F, - AedcTBUTENBHBIN (rogoBoil) (oHa padoThl O00OPYAOBaHUS C Y4YETOM

poCTOEB (MPU OAHOCMEHHOH padoTe ~ 2000uac),

N, — rojoas mporpamMma BBIITyCKa, IIT.

Pumm  evinycka - KOIWYECTBO JAeTalied  (U3Aenui) OMpeaerIeHHOro

HanMMCHOBAHUS, TUIIOPAa3MEpa U UCITIOJIHCHH A, BBIITYCKACMBIX B CIMHUIY BPCMCHU.

R= }/ wm./Mun
Tp

B o6mewm ciydae, npu mpoektupoBanuu TII sxkemaTeabHO TO0OMBATHCS TaKOTO
MOCTPOEHHUS Omeparuii, 4ToObl MX MPOJOKUTEIBHOCTh ObLJIa paBHA WM KpaTHa
maxkmy 6blnycKa, Tak Kak B 3TOM Clydyae BO3MO’KHA MOTOYHAsI (popMa OpraHHU3aIun

pabor.
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5.5.Bb100p MeTOA0B MOJIy4eHUS UCXOAHBIX 3aIr0TOBOK

Kpurepun BpIOOpa Mmemooa nonyuyenus UCXOOHBIX 3A20MOB0K YAILE BCETrO
ONPEAEIAIOTCS TPOU3BOACTBEHHON TPOTPAMMON:

[Tpu Gonpmmx oObeMax BBITYCKa — CIEAYET CTPEMHUTHCS K MAKCUMAIbHOMY
npuOIKEHUIO KOH(PUTypallud W pa3MepoB HMCXOJAHOW 3aroTOBKM K pa3Mepam
roToBo# jaetanu (Kod(pPUIIMEHT NCITOTH30BaHUS METAILIA);

[Tpu manbIx oObeMax BBITyCKa — PallMOHATIBHBIM BBIOOPOM CIIEYET CUUTATh
MUHUMAaJbHBIE 3aTPATHI.

OcHOBHBIMU (DaKTOpaMH BIMSIIOIIMMH Ha BBIOOP HMCXOJHBIX 3arOTOBOK
ABJIAIOTCS TaKKe (KpOMe IPOU3BOACTBEHHON IPOTrPaMMBbl):

1.Bug o6pabarsiBaeMoro matepuaia,

2.Koudurypanus u pa3mepsl; Macca,

3.YcioBus KCIUTyaTaluy,

4. 9KOHOMHYHOCTh CAMOTO METO/Ia TIOTyYEHUSI UICXOAHBIX 3aTOTOBOK.

Ocnosnvle memoobl NOJIY4€eHUA UCXOOHDBIX 3A20MOBOK:

B MammHOCTpO€HHM OCHOBHYIO MAacCy 3aroTOBOK M3TOTABJIMBAIOT B JIMTEHHBIX
1exax 3aJJMBKOM MeTasuia B (pOpMbl, B Ky3HEUHO-TIPECCOBBIX 1[€XaX - 00paboTKOMN Ha
KOBOYHBIX U IITAMIIOBOYHBIX MOJIOTAX U Mpeccax.

['maBHbIMU (hakTOpaMu BIUSIONIMMH HA BHIOOP METOJ1a MOTYUYEHUS] UCXOIHBIX
3aroTOBOK SIBJISIFOTCSI C€0€CTOMMOCTh U TOJI0Basi MPOU3BOJICTBEHHAS IPOTrpaMMma..

Hpou%odcmeo 3d20MmMOBOK TUMbeM

Macca otnuBok - 10 300 T, a giauHa - 10 20 M.

Haunbonee pacnpocTpaHeHHBIM MarepualaMy JUTEHHBIX (OPM  SIBISIOTCA:
MECYAHO-TJIMHUCTHIE U MECYaHO-CMOJISIHBIE CMECH, CTallb, YyT'YH, CILIABbl, KEpAMHUKA
U Ip.

Cepblli U BBICOKOIIPOYHBIM YYIYH HMMEET BBICOKYH) KUIAKOTEKYYECTh, YTO
MO3BOJISIET TMOJYYUTh TONIIMHY cTeHkH 3...4 wmMm. KoBkuili 4yryH oOnanaer

CKJIOHHOCTBIO K O0Opa30BaHUIO TPEIIMH W 3HAUYUTEIbHBIX BHYTPEHHUX HANpPsHKEHUH.



100
.HGFI/IpOBaHHBIe CTaJIn C YBCIMYCHHBIM COJCPIKAHNCM MapraHlla UMCIOT XOPOIIYIO
KUIAKOTCKYUYCCTD, YTO 3aTPyAHACT ITOJIYUYCHUC OTIIMBOK C TOHKUMHU CTCHKAMM.

Jlumve 8 necuano-2nuHuUCmble d)ODMbl moApa3aACIA0T Ha TPU I'PYIIIIbI:

e Paszosvie, N3rOTaBIMBAEMbIE U3 NECYAHO-TIIMHUCTBIX cMeced (MJis1 YepHBIX U
[BETHBIX METAJLJIOB JIIOOOTO pa3Mepa U Beca);
e [lonynocmosnusle - U3 OTHEYIIOPHBIX MAaTepHUaNoB (IIaMOT, MarHe3uT U JIp.) -
JUISL TIOJTYYEHUSI HECKOJIBKUX JIECSTKOB OJIMBOK;
e [locmosiHHble, N3TOTABIMBAEMbIE U3 METAJNIOB U CILJIABOB.
JJist OTAAMBOK MPUMEHSIOT YyTYH, CTallb, CIIJIaBbl MEJIH, aFOMUHUI U JIp.

Jlumve 8 0bon0uKk08ble hopmbl - 0OECTIEeUMBAET TOYHOCTh pazmepoB 13... 14

KBAJIMTETA U BEJIMYUHY MMapaMeTpa MepoxoBaTocT R, = 6,3 mrm.

Jluteitnoit hopmoit siBnsieTcs 000sI04Ka, cocTosas u3 GOPMOBOUHBIX CMecen
C TEPMOIUIACTUYHBIMU U TEPMOPEAKTUBHBIMU CBS3YIOIIMMU CMOJIAMH, KOTOPBIE
MOMEIIAIOT B SIIUK C MECKOM WX JPOOBIO Mepe]] 3aIMBKOM €€ METAJIJIOM.

TpeOyeTcst moporocTosiiiasi OCHACTKa, a cama (popMa HCHOJB3YeTCs OJIUH Pa3s,
MO3TOMY JaHHBI METOJA IleJiecoO0pa3eH B MacCOBOM, KPYNMHOCEPUHHOM U
cpeaHecepuiiHOM ITpou3BoICcTBE, Maccoi 10 100 kr.

Jlumve 8 kokurp. OTIUBKY (M3 YyTyHA U CTAIM) C TOJIIMHONW CTEHKHA 5 MM, 12-

14 keanumema mouHoCTH, mepoxopaTocTh Ra=12,5...3,2 mxm u maccout 1o 200 Kr.
[IpuMeHsIOT B CEpUHHOM M MacCCOBOM IPOM3BOJICTBE, BBIIIE TPOU3BOAUTEIBHOCTD B
2-5 pa3 mensbiie cedecrouMocTh. K HemocTtarkam JUThS OTHOCHTCS HEBBICOKAs
CTOMKOCTh (OpPM TpHU JIMThE YyryHa M CTalid, 0Opa3oBaHWE OTOENa YYTyHHBIX
OTJIMBOK, YTO BBI3bIBAET HEOOXOAMMOCTH MPOBENICHUS JTOMOJHUTEILHON OTepaIiu
(oTxkuUTa); BO3MOKHO 00pa30BaHUE TPEIIUH B CIIOKHBIX OTJIMBKAX.

Kokunu u3roraBnvMBarOT JMTHIMA W3 YYTyHA, CTAJIA, MEOU W aIIOMUHUS;
pPa3bEMHBIMU WJIU BBITPSIXHBIMU. PacripocTpaHeHbl MHOTOMECTHBIC KOKHITH.

Jlumve no evinaasisiemvim MoOoeIsM. - OTIUBKYU U3 CIIJIABOB OBCTHBIX MCTAJIJIOB,

CTaJIM M YyTryHa Maccoi OT HeCKOJIbKUX rpamm 110 300 kr. [I[puMeHsr0oT B MacCOBOM,
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KPYITHO- W CPEIHECEPUHOM MPOU3BOJICTBE MPHU M3TOTOBICHUHN MEIKUX U CIOXKHOM
(GOopMBL
CyuiHocTh mpolecca JHUThS 1O BBIIUIABISEMBIM MOJIEISIM  3aKJIIOYAeTCs B

WCIIOJB30BAaHUA  TOYHOM  HEPA3bEMHOM  Pa3oBOM  MOAEIM, IO  KOTOPOU
U3rOTaBIIMBACTCS HEpa3beMHas KepaMmuueckas o0ojoukoBas Qopma, Kyaa u
3aJMBAETCSl PACIIABICHHBIA METAI TOCTE YOAICHUS MOJECIU U3 (OPMBI IMyTEM
BBEDKUTAHWS, HCTIAPCHHUS WIJTH PACTBOPCHHUSI.

OTUM CIocOOOM MOKHO HM3rOTaBIMBaTh TOYHBIE OTJIMBKU W3 Pa3IMYHBIX
CIUTaBOB TONIIMHOM OT 0,8 MM 1 GoJiee ¢ HeOOMBITUMU TPUITYCKaMU Ha 00paboTKYy.

TodHOCTH pa3MepoB OTJIIMBOK COOTBETCTBYET 8-11 kBanureram, Ra= 2,5 mkm,

NPUIYCKH Ha 00pabOTKy pe3aHueM MJis OTIMBOK pasMepoM A0 50 MM COCTaBIISIIOT
1,4 mm, a pazmepom 10 500 MM — OKoJ10 3,5 MM.

KoaduimeHT TouHOCTH OTIMBOK MO Macce MoxeT gocturatsk 0,85-0,95, uro
PE3KO0 coKpaiaeT 00beMbl 00padOTKH pe3aHUEM U OTXOJIbI METaJIIa B CTPYKKY.

Hcnonb3oBaHue NJi1 U3TOTOBJIICHUSI MOJIENIEH JIETKO yAQISIEMBIX MaTEpUaoB
(Ha ocHoBe napaduHa, KaHU(OJIU, TOTUCTUPOJIA, KapOamMuIa I MOJUCTUPOIA), HE
npuberas Kk pazdoopke (GOpMbI, 1a€T BO3MOXXHOCTh HarpeTh PacIlIaBJICHHBIA Mepen
pPa3IMBKOM METAJJT O BBICOKMX TEMIIEpaTyp, UYTO 3HAYUTEIBHO YJIy4IllaeT
3anojiHeHUue (GOPMBI U TO3BOJISIET MOJy4YaTh OTJIMBKU OYEHb CJIOXKHOU (Popmbl
MPAKTUYECKU U3 JTIOOBIX CIIaBOB.

K HemocTtaTkaM MOYKHO OTHECTH BBICOKYIO TPYAOEMKOCTh M TIOBBIIICHHBIN
pacxoj MaTepuasa Ha JUTHUKOBYIO CUCTEMY MPU HEOOJBIIOM BBIXOE MPOTYKIIUH.

Jlumve nod oOasnenuem. PacmiaB Mertamna 3anofiHaeT (Gopmy ¢ OONbIION

CKOpOCThIO (10 35 wm/c), uTo oOecrneuyrBaeT BBICOKYIO IUIOTHOCTh MaTepuana,
TOYHOCTh U KQ4€CTBO MTOBEPXHOCTH.

[TonyyaroT OTIMBKM W3 CTajH, IBETHBIX METAJIOB W 4YyryHa. Macca OTJIMBOK
MOXET OBITh OT HECKOJIBKUX rpaMMOB 110 50 kr, TonmuHa cteHku 1,0...0,8 mm; §-12
KBaIUTET TouHocTh Ra =72,5..3,2 mxm; TpPUMEHSIOT B MacCOBOM W

KPYIHOCEpPUMHOM MPOU3BO/ICTBE.
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Bbicokass NpOM3BOAUTENBHOCTH M BO3MOXKHOCTH IIOJYYEHHS] 3aroTOBOK
CII0)KHOM (OPMBI C MEJIKO3EPHHUCTON CTPYKTYpPOW, HO BBICOKA CTOMMOCTBH MPECcC-
(GOopM U HU3KA MX CTOMKOCTh. B OCHOBHOM NPHUMEHSIOT IJIs1 I[BETHBIX METAUIOB U
CILJIABOB.

Jlumvem 6akyymMHviM 6cacbléaHuem TOJNYy4alOT OTIMBKM B OCHOBHOM W3
LBETHBIX METAJUIOB W CIUIABOB, B MEHBUIEH CTENEHH W3 CTalIW U 4yryHa. OTIMBKHU
UMEIOT TOJIIMHY CTEHKHU A0 1 MM. DTOT METOJ IPUMEHSIOT B MACCOBOM U CEPUIHHOM
IPOU3BOACTBE, OOBIYHO ISl IOJYYEHHUSI OTIMBOK U3 TIOPOTOCTOSIIHX CILIABOB.

Llenmpobesicnoe u opyaue 6udbl 1umbvs - OTIUBKU U3 UyT'yHA, CTaJIM, [IBETHBIX
METaJUIOB U CIUIaBOB. [IpUMEHSIOT - B MacCOBOM M CEpPHITHOM MPOU3BOJCTBE JIS
NyCTOTENbIX W TOHKOCTEHHBIX OTJIMBOK (THUMA TeN Bpall€HUs) CIOKHOU
KOH(UTyparuu, HanpuMmep, TUiib3, BTYJIOK, BKJIAJbIIIECH U T. 1.

[Iponecc OCYIIECTBISIIOT IIyTEM 3aJMBKM MeETaula BO BPALAOLIYIOCS
Metamyeckyro  ¢opmy. Ilog  nmeiicTBUeM  HEHTPOOEKHBIX CHUJI  YACTHIIBI
pacIuIaBI€HHOr0 MeTajula OTOpPachIBAIOTCS K MOBEPXHOCTU (POPMBI M, 3aTBEpAEBasd,
NPUHUMAIOT €€ OUEPTaHHUS.

OTnMBKa OXJIAKJIAETCA HAPYKHOW CTOPOHOM (OT M3JI0KHHULIBI) U U3HYTPH (CO
CTOPOHBI CBOOOAHOM MOBEPXHOCTH) 3a CUET U3JIYYECHHS] M KOHBEKI[MU BO3/1yXa.

3aTBepaeBaHuE MeTalljia MO JAaBJI€HUEM NPUBOJIUT K YIUIOTHEHHIO METaJlla U
MOBBIIICHUIO MEXAHUYECKUX CBOMCTB, B TOXE BPEMSI IPOUCXOAUT OTAEICHUE Ira3oB,
HEMETAJUIMYECKUX NpUMECed M BBITECHEHHWE WX Ha BHYTPEHHIOIO MOBEPXHOCTh
OTJIMBKH, YTO CJEAYyEeT YYUTHIBATh B pacyeTe MPUITYCKOB ISl U3JIEIUN, UMEIOLIUX
BHYTPEHHIOIO pab0uyI0 MOBEPXHOCTb.

[IpuMeHSIOT W Jpyrue METOJbl JIUThS: HEMpPEPBIBHOE, 3JIEKTPOILIAKOBOE,
BBDKUTAHHUEM, IITAMIIOBKOM U3 pacruiaBa u Jip.

Henpepuvignuvim u noiynenpepvléHbim JTUTHEM TOMYYAOT OTIMBKUA W3 YyTYHA,
CTaJIM, aJIIOMUHHMEBBIX W MAarHUE€BbIX CIJIABOB; B MAaCCOBOM U CEpPUHHOM

IMPOU3BOJACTBE JIA oOecrieueHus IMOMEpPEUYHOro CCUYCHUA HGOFpaHquHHOfI JJIMHBI
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(cTaHMHBI METAJUIOPEKYIIUX CTAHKOB, KOpIyca TUAPO- W IHEBMoOAnnaparyphl,
TpyOBI) U T. JI.

Dnekmpowinakogulm aumvemM TOJNYyYaloT OTJIMBKH W3 CTajedl W CIUIaBOB C
MOBBIIICHHBIMM MEXAaHUYECKUMU cBoMcTBaMu Maccon n0 300 1; B cepuiiHOM
NPOU3BOACTBE JMJIA TMOJYYEHUs 3aroTOBOK OTBETCTBEHHBIX JE€Taleil CyIOBBIX
JBUTATENEH, MPOKaTHbIC BaJKU, TYPOUHBI U T. [I.

Jlumvem evidicumManuem TOIYYArOT OTIMBKU W3 AJTIOMHUHHUEBBIX U MAarHHUEBBIX
CIUIAaBOB; B MaCCOBOM U CEPUHHOM MPOU3BOJICTBE JIJIi TOHKOCTEHHBIX (10 2 MM) U
3HAYUTENBHBIX 1O rabaputam(1000x3000MM) 3ar0TOBOK.

Lllmamnogkoii u3 pacniaséa TONY4alOT OTIMBKM W3 LBETHBIX METAJUIOB U
CIUIABOB, CTAJIM U YyT'yHa B MACCOBOM U CEPUITHOM MPOM3BOACTBE J{JIs1 M3rOTOBICHUS
(acCOHHBIX OTJIMBOK C TOJIIMHOW CTEHKH JO 8 MM HECJIOKHOM KOH(UIypaluuu C
BBICOKHMH MEXaHHUYECKUMHU CBOMCTBAMH.

HDOUS’GO@C!’I’IGO UCXOOHBIX 3A20MOBOK NIAACHUYCCKUM Oed)opMupoeaHueM

MaivHHY10 KOBKY IPOU3BOJIIT HA MOIomMax u euoponpeccax. B eqauHuYHOM U
MEJIKOCEPUITHOM TMPOM3BOACTBE - HauWOoJee HSKOHOMHUYHBIM CHOCOO TMOJyYEHUS
BBICOKOKAQYECTBEHHBIX 3aroTOBOK; MOJKET OKa3aTbCsl E€IWHCTBEHHO BO3MO>KHBIM
CIIOCOOOM 17151 3aTOTOBKU OOJIBIIION MaCCHI.

Bo3moskHocTu: 3arotoBku Macco 10 250 T mpoctoil popMmbl; Ha MOJOTax B
MOJKJIAIHBIX KOJbIAX U mTamMmnax A0 10 Kr, mpu 3TOM TOJIIMHA CTEHOK 3arOTOBKHU
nocturaer 3..2,5 MM, TO4yHOCTH 14-16 xBamuTeT, a BeIMYMHA M[apamerpa
IIEPOXOBATOCTH MOBEPXHOCTH cocTaBisieT Ra =25... 12,5 mxm; ajist crajiu, MHOTAQ
[BETHBIX METAJJIOB U CILJIABOB.

llImamnoska — B YCIOBUSIX MAacCOBOTO M KPYMHOCEPUHHOIO MPOU3BOJCTBA
ropsiuasi o0beMHas TaMIoBKa peHTabenbHee KoBku. Orpanndenust: 10 100 kr, XxoTs
BO3MOYKHO MOJIy4aTh MOKOBKH /10 3 T U BBIIIE, HO Yamie Maccou 110 30 kr.

[IpuMeHSIOT JJIs1 TOJY4YeHUs] TOKOBOK W3 CTajd, IBETHBIX METaUIOB U

criaBoB. OOBIYHO HMCXOJHOM 3arOoTOBKOM Il IITAMIIOBKH SIBJIIETCS COPTOBOM

IIpOKar. Fop;my}o IOTAaMIIOBKY HPOBOAAT Ha MOJIOTAX, OPU30HTAJIbHO-KOBOYHBIX
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MamHax (I'KM), kpuBomUMNHBIX ropsiue-mramnoBouHbix npeccax (KITHIT) wu
BUHTOBBIX MpECCaX.

K omeparusim nuctoBoil GOpPMOBKH OTHOCAT MPABKY (PUXTOBKY), (haCOHHYIO
(penpedHYI0) MITAMIIOBKY, OTOOPTOBKY, (DOPMOBKY, 00KUM, pa3aady.

Jlucmoesas wmamnosxka - pa3Mepbl 3arOTOBOK KOJIEOJIOTCS OT HECKOJBKUX
CaHTUMETPOB A0 7 M ¢ TonuuHou crenku 0,1... 100 mm; TouHoCTh - 11-12 kBanurerT,
a TpH JOTOJIHUTENbHON KannopoBke — 9-10 kBanuTeT.

Dacounyro {penbepHyl0) MITAMIOBKY MPUMEHSIOT JJi1 T[OJYy4YCHUS Ha
TUTOCKUX 3arOTOBKAX Pa3IMYHBIX YIIIyOJEHUI U BHICTYIIOB, peOep KECTKOCTH U T. II.

[[ITamnoBka mnepepacnpenenseT oObeMbl MeTauia B JOKadbHOW 30HE. [Ipum
OTOOPTOBKE OTBEPCTHsI TOJNIIMHA Marepuaiga y Kpas OOpPTOB 3HAUYMTEIbHO
YMEHBIIAETCS.

Bvicaoka - wyacTuyHOe W3MEHEHHE (OpMbI JeTald TUNa NpyTKa Ha
CHEUHUAIbHBIX XOJIOJHOBBICAJOYHBIX aBTOMAaTaX, HANpUMEp, BbBICAJKA TOJOBOK
00JTOB, BUHTOB, 3aKJICMHOK U T. II.

MeTronaMy ITAMOOBKH M3rOTABIMBAT METAUIMYECKHE CIUIaBbl  (CTallb
pa3IUYHBIX MAapoOK, CIUIABBl LIBETHBIX METAJUIOB, a TakKe OMMETaNIMYecKue) U
HEMETAJUIMYECKUE  MaTepuanbl  (TEKCTOIUT, MpEcCIINaH, pPe3uHa, BOMIIOK).
Mertaninueckie mMaTepualibl MO0 BUIY 3arOTOBOK MOKHO Pa3JeIUTh Ha PYJIOHHBIN
(mmpuHoO# cBbiie 300 MM), JIEHTHI, JTUCTHI, TIOJIOCHI, TPOBOJIOKY M KPYIJIBIA IPOKAT
(B OyxTax), MPyTKU U MPOKAT pa3IuyHOTO ceueHus. HemeTtanueckue MaTepuabl,
KaK IPaBUIJIO, MOCTABJISAIOTCSA B BUE JIUCTOB WM MOJIOC.

Hcxoonvie 3a20mosku u3 Kanubpo8anHou cmanu
N3rotaBinBarOT KpyIyioW, MIECTUTPAHHOW, KBaJpPaTHOM M MPSIMOYTOJBHOMN

TONIMUHON (nquameTpom) 3...100 mm. Bo3MOKHO NPOTIATUBATh OPOKAT CO CKOPOCTHIO
no 100 M/mMuH mociie apoOGemMeTHON W uriaodpe3epHoi 3a4UCTKU 0€3 CMa30YHOTO
ciosi; KpuBuM3Ha - He Oomee 0,5 mm Ha 1 wmerp mnusbl. [IpyTku TOKpBIBAIOT

KOHCEPBUPYIOILIEH CMa3KOM.
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[IpumensitoT cranbHble (PacoHHBIE NPOGUIN TOJy4yaeMble BOJOUYEHUEM; B

Ka4eCTBE HMCXOJHOW 3arOTOBKHA HCHOJB3YIOT TOPSYEKATaHbI MPOKAT MPOCTOMN

dbopMsI (KpyT, KBaapar U T.1.).

Hcxoouwvie 3a20mosKu u3 niacmu4eckux macc.

OT0 - MOJIUMEPBl, B KOTOPbI€ BBEICHBI HAMOIHUTENH, TUIACTUPUKATOPHI,
CTaOMIIN3aTOPhI, KPACUTENH U APYTHE JOOABKH.

PacmipocTpaHeHbl KOMIO3HUIIMOHHBIE IJIACTMACCHI, B COCTaB KOTOPBIX, KPOME
MOJIMMEPOB, BXOJSAT HAMOJHUTETH (MOPOIIKOBBIC, BOJOKHHUCTHIC, CIOUCTHIC) ISt
oOecrieueHUusT TpeOyeMbIX MEXaHWYECKUX, (U3UYECKUX U DKCILTyaTallMOHHBIX
CBONCTB.

Hamonuutenu OBIBAIOT MHUHEPAIBLHOTO MPOUCXOXKIEHUS (CIIo/a, KBapil,
acOecT U JIp.) U OpraHUYecKoro (JIpeBecHast Myka, Oymara, TKaHb | JIip.).

B mammHOCTpOeHUM TNPUMEHSIIOT (DEHOIIACThl - CJOXKHBIE IIJIACTMACCHI,
OCHOBY KOTOPBIX COCTaBJISIET TEPMOAKTUBHAS (HeHOIbHO-(OpMalIbJIETHAHAS CMOJIa U
pa3MYHbIe HAIOIHUTEN: TPECCIOPOIIKHU, CTEKIIOBOJIOKHUTHI U TEKCTOIUTHI.

Mexanudeckas 00paboTKa JIeTajau - MUHUMaJlbHa WIH OTCYTCTBYET.

Tepmoniacmuynvie mamepuabl.

[Tonumepbl, y KOTOPHIX MPH HArpEeBaHUM HE 0O0pasyercs MONepeyHbIX
XAMHUYECKUX CBSI3€M M KOTOpBIE IIPU HEKOTOPOM XapakKTepHOM ISl KaKJIO0ro
nojauMepa TEMIIEpAaType MOTYT MHOTOKpPaTHO (TIOBTOPHO) pa3msirdaTbCi U
NepexXoJAUTh W3  TBEPJOro B  IUJIACTUYECKOE  COCTOSIHME,  HAa3bIBAIOTCSA
TEPMOILIACTUYECKUMHU HOIUMEPAMU UITA MEPMONIACAMU.

Jro:

noauamuosl,  pabortaromue B AWanazoHe  Temmeparyp  -60+150°C
(kpatkoBpeMenHo 10 +180 °C).

nOIUKapOOHamvl, COYCTAIONINE MPO3PAYHOCTh CTEKJIa U MPOYHOCTh METaylia
(temmneparypa oakcmnyaramumu g0 150 °C), pasMmepHyo yiIbTpaduoIETOBYIO

CTaOMIBLHOCTD U BBICOKYIO COIIPOTHUBIIACMOCTD ITOJIBYHCCTH.
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noaughenuenokcuowvl (ApUIOKCH) C YHUKAITBHBIM KOMIUIEKCOM MEXaHUYECKUX U
JUADJICKTPUYECKUX  CBOWCTB, XOpPOUIEH TEPMOCTOMKOCTBIO, CTOMKOCTBIO K
arpecCUBHBIM CpellaM U PaJUOaKTUBHOMY M3JIyYEHHIO, BBIICPKUBAIOIINE BCE BHJIbI
XOJIOAHOW OOpabOTKHU: ITAaMIIOBKY, pe3aHue, ¢pe3epoBky. OHU CKICHBAETCSA C
JPYTUMU IJIaCTMAccaMu U MaTepHaIaMH.

nOAUCYIbGOHBI, HE U3MEHSIONINE CBOMX CBOWCTB B JMANa30HE TEMIIEpaTyp OT -
100+150°C. DnexkTpou30ISIUOHHBIE CBOMCTBA MOJUCYIb()OHA COXPAHSIOTCS B
MIMPOKOM JUana3oHe YacTOT U TEMIEPATYp, a TaKKe Mocie MpeObIBaHMs B BOJIC U B
YCIIOBUSIX TOBBIIICEHHONW BIQXKHOCTH; OTJIMYAETCS CTOMKOCTBIO K OKHCICHHIO WU
CHOCOOHOCTBIO K CaMO03aTyXaHHIO, NPH BBICOKOW TEMIIEpAaType HE BBIJIEISAET
TOKCUYHBIX MPOJAYKTOB; XOpOIIO OKpPAIIMBAETCS C MOMOIIBIO KpPAaCHUTEINEH,
N00aBIISIEMBIX HEMTOCPEACTBEHHO B OYHKEP JIUTHEBON MAIIUHBI.

nonubymunenmepepmanamsl,  O0JAAIOMIME  MPEKPACHBIMU  TETUIOBBIMU
CBOMCTBaMM; MEHBLIUM BJIArOMNOIJIOLIEHUEM, 110 CPABHEHUIO C MOJUKApOOHATOM -
BBICOKOM XMMHUYECKOM CTOMKOCTHIO, MEXaHMYECKUMU U aHTUPPUKIUOHHBIMHU
CBOMCTBaMH, TETUTIOCTOMKOCTBIO, HU3KUM BJIaroIorjoIeHUEM U, B PE3YJIbTATE 3TOTO,
BBICOKOM CTaOMJIBHOCTBIO Pa3MEpOB, XOPOLIMMHU AUIIEKTPHUUECKUMHU CBOMCTBAMH,
CTOMKOCTBIO K YCTaJIOCTHOMY Pa3pylIEHUIO, K BO3ACHCTBUIO (PAKTOPOB OKpYyKarouiei
Cpelibl ¥ K J€HCTBUIO XUMHYECKUX BEIIECTB.

Jletanu M3 HEro HMMEIOT TJIAJIKYIO TJISHIIEBYIO IMOBEPXHOCTh U HX MOXKHO
JUTUTEIBHO DKCILUTyaTHpoBaTh npu temmeparype 120... 140 °C.

noausmuieHmepegmanamel, TEPMOIUIACTUYHBIE MaTE€pUalbl, MOIy4acMble
nyreM  MoAU(UKANUU  MOJUATHWICHTEpe(PTAIaTHOM  CMOJBI  MOJHUATUIICHOM;
MPUMEHSETCS JUIsl U3TOTOBJIEHUS JAeTallel KOHCTPYKIIMOHHOTO Ha3HAYEHUSI METOI0M
JUTHSL TOJ JABJIEHUEM, YCTOMYMUB K JEUCTBUIO pa30aBJICHHBIX KHCIOT, PACTBOPOB
MUHEpaJIbHBIX COJIEH, OPraHUYeCKUX PACTBOPUTENCH; OTIUYAETCS HU3KUM
KO3 PUIIMEHTOM TpEHUsl, HE3HAYUTEIbHBIM BOOMOIJIOMIEHUEM U CTAOMIBHOCTHIO

(GhopMBbI U3NIENNI; MOKHO PKCILTyaTUPOBATh B MHTEpBajie TeMmnepartyp -60...+ 150 °C.
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Bce nepeuncnensble moiMMepsl MOTYT BBIIEP)KATh TEMIIEPATypy BBIIEPKUBATh
temriepatypy 160...180°C, HO ¢ yueTom cpoka CIy>KOBI: TTOCJIE BBIICPKKH B TCUCHUE
20 000 1 npu temnepatype 100... 150 °C oHu TepstOT MOJTOBUHY CBOMX CBOMCTB.

TepmopeakmugHvle nonumeps (PEaKTOIIACTBI) MOJ JEHCTBUEM TEIUIOTHl U
JABJICHUSI TIOJBEPraroTCs KOPEHHBIM HEOOpAaTUMBIM H3MEeHeHHsM. M3nenus,
U3TOTOBJICHHBIE W3 TEPMOPEAKTHBHBIX MaTepuajoB, HE MOTYT OBbITh BHOBB
pa3MsArdeHsl U nepepadoTaHbl 3aHOBO.

IIpecc-mamepuanst TIPEACTABISIOT COOOM CMECH TEPMOPEAKTHBHBIX CMOJ C
HANOJHUTENAMA U CIIeUUalbHBIMU  Jo0OaBkamu. (CoOCTaBHbIE YacTH Tpecc-
MaTEpUaIOB HAXOAATCA B TOHKOM3MEIHUEHHOM COCTOSIHHH, MO3TOMY TaKHE€ CMECH
HA3BaHbI MPECC-TIOPOIIKAMH.

Wznenusi, momy4aemble U3 Mpecc-mMaTepuana, CBSI3YIOIIUM BEIIECTBOM B KO-
TOPOM SIBIISIETCSI TEPMOPEAKTUBHBIN MOJIMMEP, OTBEPKAAIOTCS B IMpecc-popMme mpu
HarpeBaHUU M H3BJIEKalOTCS U3 Gopmbl 0e3 oxnaxnaenus. [Iporecc mepepaboTku
npecc-MaTepualoB Ha HX OCHOBE HeoOpatuM. OTxoapl mepepaboTKU HENb3s
UCIIOJIb30BaTh. TepMOpEaKTUBHBIE CMOJIBI (MTOJTMMEPHI) U TIACTMACCHI HA UX OCHOBE
MOJKHO pa3eNIuTh Ha HECKONbKO rpymnm. Hanbosee pacrpoctpaHeHsl - (EeHOMIIACTHI,
AMOKCHIIACTHI, (UPOILIACTHI.

Denonnacmul  0ONAMAIOT  XOPOUIMMH  MEXaHWYECKMMHU  CBONCTBaMH,
BOJIOCTOMKOCTBIO, CTOMKOCTBIO K PAacTBOPUTENSAM, HePTH, OCH3UHY, KUCIOTaM (HO
MaJOCTOMKM K  JEHCTBHUIO IIEJIOYEH) ©  XOPOLIMMH  AUDJIEKTPUUYECKUMU
XapaKTePUCTUKAMHU.

deHomIacTel MPEACTaBISAIOT cO00M KOMIMO3WIIMU HAa OCHOBE HOBOJIAYHBIX U
PE30JIbHBIX CMOJI C OpPraHMYEeCKMMH W HEOPTaHWYECKMMHU HamoJHUTeIsMu. M3
OpPraHMYECKUX HAIOJHUTEICH B OCHOBHOM HWCIOJB3YIOT JPEBECHYID MYKY, H3
HEOpPTaHWYECKHX - acOecT, KaoJWH, CIIOJYy, CTEKJIOBOJOKHO u T.A. KadecTBo
U3TOTOBJICHHBIX W3 (DEHOIIACTOB W3MEIM 3aBUCUT OT CBOWCTB CMOJBI U
HATIOJTHUTEJSA, OT CMaYUBAEMOCTH HAIIOJHUTENS CMOJIOW, aATe3Un MEXIYy CMOJIOU U

HAIIOJITHUTCIIEM.
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Dopmoobpazosanue nIACMUYecKUx Macc

B npomecce ¢opmoBaHHMS MOXKHO TMOJYYHTh PAa3IUYHBIE CTPYKTYPHI
dopMyeMOro Mmarepuana, KOTOPBIM COOTBETCTBYIOT pPa3HbIE€ 3KCILUTyaTallHOHHBIE
cBorictBa m3nenui. [1oaToMy npu OLEHKE KOHCTPYKLIMOHHBIX CBOWMCTB IUIACTMACC
HEO0OXOAMMO YUUTHIBATh UX 3aBUCUMOCTb OT TEXHOJIOTUU U3TOTOBIICHUS U3ETHS.

HauOonee pacnpocTpaHEHHBIM METOJIOM IepepaboTKHM  TEpPMOILIACTOB
ABJSIETCA  JINTbE TMOJ JABJICHUEM Ha JIMTHEBBIX MAIMHAX, Ha3bIBAEMBIX

-6 -3
mepmonnacmoasmomamamy (¢ oobeMoM oTiauBku ot 8 107 go 1e 107 ¢

nasieHueM auThs 1o 0,18 Mla).

[IpenBapuTeNbHBIA  OTKWI IJIACTMACC TMOBBIIAET WX CTOMKOCTh K
pactpeckuBaHuio. BcrnenctBue oOpa3oBaHUS MHOMXECTBA MENbYANIINUX TPEIIHH,
OTPaXAIOIIUX U PACCEHUBAIOIINUX CBET, MPOUCXOAHUT MOMYTHEHNE U TaK Ha3bIBAEMOE
cepeOpeHue MOBEPXHOCTH.

Ocobennocmu oopabomku uzoenutt U3 nIACMUYecKUx Macc

OOpaboTka 3aKIOYaeTcsl B CHATHHM CTPYKKH TE€M WJIM UHBIM CIIOCOOOM Ha
CTaHKaxX ISl TofydyeHusi TpeOyemol KoH(HTrypanuu u3nenusl (HEBBITOJIHUMOHN IO
KaKUM-JIM00 TpUYMHaM npu (HOpMOBaHHMM, HANpUMEp, B pe3yJbTaTe 4YpEe3MEPHOU
CIIO)KHOCTH (POPMYIOIIET0 MHCTPYMEHTA) U 00ECIEYCHUH OMPEICIICHHON TOYHOCTH
pa3MepoB 00pabaThiBaeMbIX HU3JENHA, KOTOpas BO MHOTHX CIy4asX OKa3bIBAETCS
0oJiee BBICOKOU (BTOPOIl M TPETUH KJIACChl TOYHOCTH), YeM MpU (POPMOBAHUU.

O6paboTka u3aenuit JoJKHA ObITh MUHUMAJIBHOM.

3auucmka - oOs3aTenbHas omepanus, KOTOPYH MOXHO COBMEIIATh C
00pabOTKOM.

Mexannueckass 00paboTka U3JeIui U3 miacTMacc oOyCJIOBJI€HAa CBOMCTBaMU
miactMacc. He3HauuTenbHOE CONPOTUBIEHHWE CXATHUIO M cpe3y oO0seryaer
MEXaHMUYECKYI0 00padOTKy IJIacCTMACC M JIJISI 3TOr0 HE0OXO0 UMbl HEOOJBIITNE YCUITUS
pezanusa. B pexymemM HMHCTpYMEHTE aKKyMyJIUpyeTcsi OOJbIIOe KOJIUYECTBO

TEIJIOTHI, BBIJETSIONIEHCS NP 00paboTKe (4eM BbILIE CKOPOCTh OOpabOTKH, TEM
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00JIbIlIe TEIUIOTHI), YTO CIIOCOOCTBYET HE TOJIBKO OBICTPOMY M3HOCY MHCTPYMEHTOB,
HO U OBICTPOMY Pa3MSITYCHHIO TIACTUYECKON MaCcChI.

Bce 3TO CiykUT NpuyYMHON 00pa3oBaHUs 3aJUPOB U AK€ MNPHUKOIOB Ha
00pabaThIBaEMbIX MOBEPXHOCTSIX H3ACTUS, T. €. TEPMOMEXAHUYECKON AECTPYKIIHH
(pa3noxkeHue) mIacTUYECKOM Macchl.

YCTaHOBIEHO, YTO TPU TOBBIIICHHBIX TPeOOBAaHUSAX K CTOMKOCTH
UHCTPYMEHTa, KayecTBY 0OpabaThIBaeMOl MOBEPXHOCTH M TOYHOCTH Pa3MEpOB
U3JIETMI U3 IJIACTMACC LIeeco00pa3HO MPUMEHSITh HHCTPYMEHT, PEKYIIEH 4acThiO
KOTOPOTO SIBJISIETCS aaMasHas Kpouka. K HerocTtaTkaM aiMa3HOro MHCTPYMEHTA MpU
3aYMCTKE TIACTMACCOBBIX M3JIETUH OTHOCSAT BBICOKYIO IEPBOHAYAIbHYI0 CTOUMOCTD
MHCTPYMEHTA M BO3MOXKHOCTb €r0 IOBPEXIEHUSI BCIEIACTBUE HEOPEKHOW pPadOTHI.
VYroa 3a0cTpeHus pexXyleld 4yacTu ajMa3a peKOMEHAYEeTCs MPUHUMAaTh paBHbBIM 98
wiu 85°; momava - He Oosee 0,05 mMm/00., rmyOuHa pezanuss — 10 1 MM mpu
ckopocTu pezanus 10 1300 m/MuH.

Jns  3a4yucTKM  M3AENM M3 [JIacTMacC UUIM(OBAIbHBIMH  KpyraMu
PEKOMEHIYIOT CIICTYIOIINE CKOPOCTH Pe3aHus: TIPU 4epHOBOM 00padoTke — 25...30
M/c, pu unctoBo — 35 M/c. Ilpu ucnonb30oBaHUM HLTM(OBATBHBIX MIKYPOK s
3aYMCTKU M3JENHA M3 MIACTMACC CKOPOCTH LLIM(OBAHMS pPaBHBI: MPU YEPHOBOU
obpabdotke — 20...25 wm/c; npu yucroBoir — 25...30 M/c; npu ocob0 yuCTON —
130...40 m/c.

Hcxoomnvie 3a2omosku, nonyuaemvie Memooom NOPOUKOBOU Memaiiypeuu
OCHOBHBIMM HCXOJHBIMU MaT€pUajJaMU SIBISIOTCA TMOPOIIKH KEJIE3HBIX,

HUKEJIEBBIX KOOAJIbTOBBIX, MOJIMOICHOBBIX, BOJIb(MPAMOBBIX U IPYTHX METAILIOB.
DopMUpPOBAHUE M3JICJIUM OCYIIECTBIAIOT XOJIOJHBIM MPECCOBAHUEM B 3aKPBITHIX
npecc-popMax ¢ MOCIACAYIOMNUM CTieKaHueM. Hampumep, CrieueHHBIH W3 MOPOINKa
pacnpeaeaIuTeNbHbIN Baj ABUTaTeNs JiiuHoM 447 MM U Maccoit 2,5 Kr, O3BOJISIET He
TOJBKO SKOHOMUTH 75 % 1O Macce Mo CpaBHEHUIO C YYTYHHBIM JIMTHEM, HO H
MMOBBICUTh H3HOCOCTOMKOCTH Bajia B 7 pas.

Memannoxkepamuueckue mamepuansi. Hanpumep, Oponsorpadpur (85...88 %

menu, 8...10 % omnoBa, 3..5 % rpadura) MOKHO HPUMEHATH IPH H3TOTOBJICHUH
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MOIIIAITHAKOB, B KOTOPHIX MPAKTUYECKH OTCYTCTBYET JOTIOJHUTEIBHBIN CMa30uHbII
Matepuan. PaznuyaroT aHTU()PUKIIMOHHBIE METALIOKEPAMUYECKHE MaTepHallbl Ha
MEIHOM U XKEJIE3HOW OCHOBE.

CBoOiICTBA TOTOBBIX METAJUIOKEPAMUYECKUX U3/ICIINM B 3HAUYUTEIILHOU CTEIIEHU
3aBUCAT OT IUIOTHOCTH CIIPECCOBAHHBIX W3 TOPOIITKAa OPUKETOB W paCIpeieTICHUS
IVIOTHOCTU MO 00Bbemy. bpukers! mpeccytor mon aasienuem 2500...4000 ITa mns
oponzorpaduta u 4000. ..5000 [Ta qys sxene3ocynbGUIHOTO MaTEpHAIIA.

Crnekanne OpoH3orpadura MpoBOIAT B Te4YeHHE 2.3 4 TpH TeMIiiepaType
760...780 °C, a xene3ocynbpuaupoBaHHoro Mmarepuaina - 1... 1,5 1 npu Temneparype
1130... 1150 °C.

Ot crmoxxHocTH (DOpMBI JeTajeli 3aBHCHT BO3MOYKHOCTH WX IPECCOBAHMS B
KOHEYHOM BHU/IE WM HEOOXOIMMOCTD MPOBEIACHUS MTOCIE CIICKAaHUS TOTIOJTHUTEIHLHOMN
MEXaHWYECKOH O00pabOTKM, dYTO B 3HAYMUTEIBHOM CTETICHW BIUSET Ha
MIPOU3BOAUTEIBHOCTD U CE0ECTOMMOCTb.

B ycroBusx MaccoBOTO M KPYIMHOCEPUHHOTO MPOU3BOACTBA IKOHOMHYCCKHU
1[e7IeCO00pa3HO TOJYYEHHUE 3aroTOBOK, HauOosee OJM3KO MPUOIMKAIOMIMXCS IO
dbopme U pazmMepaM K TOTOBBIM AeTaimsiM. B 3ToM ciydae ceOecTOMMOCTh 3ar0TOBOK
YBEJIMYUBAETCS, HO 00bEM MEXaHWYeCKO 00paOOTKHM 3HAUUTEIIBHO COKPAIIIaeTC .

B ycnoBusx eMMHUYHOTO W METKOCEPUIHHOTO TTPOU3BOCTBA 3aTOTOBKU JATICKH
o pasmepaMm U ¢Gopme OT TOTOBOW ACTaJH, T. €. MMCIOT 3HAYUTEIbHBIC TPUITYCKH
JUIT MeXaHW4yeckoil o0paboTku. M3 MHOTMX BO3MOXHBIX CIIOCOOOB TOJIYyYEHUS
3arOoTOBKH HEOOXOIMMO BBIOPATH IKOHOMUUYECKH 11€71eCO00pa3HbIN.

OxoHyYaTeNbHBIA BHIOOP METO/A YCTAHABIIMBAIOT HA OCHOBE PACUYETOB:

A) ce0ecTOUMOCTH METO/ia MOJIyYEHUS UCXOIHBIX 3ar0TOBOK;

b) cebecTonmocTu camoro npouecca MexaHooOpaboTKH.
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5.6.Bb100p TeXHOJIOrMYeCKUX 0a3 Il YCTAHOBKH 3ar0TOBOK

Bre16op TexHoONMOTHYeCKUX 0a3 Ui yCTaHOBKH 00padaThIBa@MbIX 3arOTOBOK
IpH  BBIMOJTHCHUH OIEpaliii TPOWU3BOJUTCS B COOTBETCTBHHM C TpaBHUIAMU
0a3zupoBaHus (T.€. MPUHITUIIAMH eOUHCMBA U NOCMOAHCMBA 6a3, coemeujenus 6as u
nOCNe0068amMeNbHOU CMeHbl 6a3).

B03MOXHBI ClIeTyroIue ciaydan 0a3upoBaHUS

1.Ha neobpabomanuwvle no8epxHocmu.

2.Ha npeosapumenbHo 0bpabomarntble, HO HeCMeHseMble NOBEPXHOCTIU.

3.C nosmopnou obpabomkou 6as.

4.bazuposaHnue Ha pa3iuunbie NOCIe008AMENLHO CMEHsIeMble NOBEPXHOCTIU.

Ha mnepBoii omepamnuu 6o 6cex ciayuasx TUTAHUPYETCS 00pabOTKa 2nasHbix
mexHoi0euyeckux (yCTaHOBOYHBIX) 0a3; a €Clid UX HECKOJIBKO, TO JKeJaTeIbHO BCEX
cpasy - 6e3 nepeycTaHOBOB.

1. Kopnycuoble u kxopobuamwie 0emainu.

a) bazuposanue no NiAOCKOCMU U 08yM YCTaHOBOYHBIM omeepcmusm (OJIUH
najer] MpUCIOCOOICHHS IIMIIMHAPUYECKUM, BTOPOU - pOMOMYECKHUA);

0) 6a3upoBaHUE nO Mpem 6aA308bIM HOBEPXHOCHIAM.

2. Hucku, emyaku, wiecmepHu u ¢aanybi.

bazupoBanue npenMyIieCTBEHHO BBITIOTHIETCS HA YEeHMPAlbHOe Omeepcmue
C YNOPOM 8 0OUH U3 MOPYES.

3.Banwi.

['maBHBEIMHM TEXHOJIOTMYSCKUMHU O0a3aMHM SIBJISTFOTCS - yenmpoevle omeepCcmu-l.
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5.6.CocTaBjieHHe IJIAHOB 00Pad0OTKM OT/AEJbHBIX MOBEPXHOCTEM
(ompeneneHne cocTaBa TEXHOJIOTUUECKUX TIEPEXO0JIOB)

1 2 3 A c Hcxoonvimu OaHHbLIMU o
cocmasneHusi N1aHa A6IAI0MCs.
/ Y [.Ueprexx (Cc HEro BBINOJHSAIOT
ACKU3 C HOMEpaMu
) MOBEPXHOCTEH), HAa  KOTOPOM
|f N ~ yKa3aHbl KBQJIUTETHI,
8 \1 IIIEPOXOBATOCTh, Macca,
2.BHennun BUJI UCXOJIHON
3arOTOBKH.

1)cxons w©3 KBaJIUTETa TOYHOCTA U  IIEPOXOBATOCTU  KOHKPEMHOU
MOBEPXHOCTU no mabauyam mouynocmu [ , T.1, cTp.8, Tabu. 4 u 5] cocTaBisiOT

npumepHulll niau ee 00padboTKu (HaHHbIE yI00HO MPEACTABIATH B BUJI€ TAOIUIIbI).

1,6 2,8 3 4 57
YepHoBoe YepHoBoe Yeprosoe | 0.3acomoska (h14) YepHoBoe
touenne h12 | Touenne h12: TOYEHUE 1.YepuoBoe Ttouenue hl2 | rouenue h12

u h12 (5xm) U
Yepn.(pesepos 2.YucroBoe  Touenwe hl0 | cBepieHme
(4xm)

3.Ilpensaput. nuudosanue h8
4.YucroBoe numdos. h6 (2xmn)
1.UeproBoe Touenwe hl2
2.ITonyuncroBoe To4. h9
3.UucrtoBoe Touenue h6

Jlanee cpaBHUBAIOT OPUEHTHUPOBOYHBIM BAPUAHT (COCTABJICHHBIN) C THUIOBBIM

TII u BHOCSITCS HEOOXOUMBIE KOPPEKTHUBBI.

2)AHaJIOTUYHbIC JEHCTBUS BBITOIHSAIOTCS MPU IJIAHUPOBAHUU 00pabOTKH BCEX
JIPYTUX OBEPXHOCTEM.

3) PacuieHstoT omepanud M TEpPeXOoJbl Ha YEPHOBBIC, MOJYYHCTOBBIC H
YUCTOBBIE, & 3aTeM (POPMUPYIOT TPUMEPHBINA MAPIIPYT 0OPAOOTKH.

4) BueapstorT mepemoBble MeToAbl MexaHumdeckoid o6paborku (III1[], PCO,
D50 " T.11.) ¥ IPUHIIUIIBI KOHYeHmpayuu 1 ouggepernyuayuu OTeparum.
[Ipumeuanue:

1.Heo6x01uMo CTpeMHUTBCS K IOCTPOCHHUIO CAMOTO KOPOTKOTO MapIipyTa;
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2.Y4uThIBaTh TUII IPOU3BOJCTBA, HATMYUE HHCTPYMEHTOB U OCHACTKU;

3. XKenarenpHa MHOrose3BUitHas 00paboTka  (pa3BepTHIBAHME  BMECTO

pacTauyvMBaHus).
IIpu nocmpoenuu mapuipyma HeodXo0UMO Y4umvléams, Ymo:

1. Kaxxmomy meTony OKOHUATENbHOW OOpabOTKM MpPEAIIeCTBYET OJUH WU
HECKOJIBKO MTPEABAPUTENIBHBIX METOJIOB;

2. Kaxnpiii mocnenyrommuii  MeTron o00paOOTKM JTOJDKEH OBITh  TOYHEE
IPEAbIIYILETO;

3.BeiOop onTUManpbHOTO BapuWaHTa MapuipyTa oOpabOTKH  0moenbHbIX

nogepxHocmeti IPOU3BOJUTCS MO0 CYMMapHOMY OCHOBHOMY BpeMeHHU T, 00pabOTKH C

UCITOJIb30BAHUEM [IJISl pacu€Ta HOPMATUBHBIX TAHHBIX.

3Has METOJ TMOJY4YEeHUsI MCXOJHOM 3aroTOBKM M €€ BHJA, MNOJ0UparoT
HayaJbHBIA MeTO/ 00paboTKU. EciM TOYHOCTH HEBBICOKAs, TO BHAYaJe Ha3HAYaIOT
YEpHOBYIO 00paboTKy. Eciin TOYHOCTH BBICOKasi, TOrAa BO3MOXKHO Cpa3y Ha3HAYUTH
YUCTOBBbIE M JIaKE€ OTJEIOYHBbIE METoAbl 00paboTku. [lpum 3TOM, HEOOXOIUMO
IIOMHUTbH, YTO OTAEJIOYHOM 0O0pabOTKe MpPeaIIecTBYET OAWMH WM HECKOJIbKO
MpEIBAPUTEIIBHBIX (T.€. MEHEE TOYHBIX ) METOJIOB.

Hanpumep:

1.YUuctoBomy nuiMpoOBaHUIO - MPEAUIECTBYIOT YEpHOBOE HITU(OBAHMUS U, Kak
paBujIo, (YUEPHOBOE + YUCTOBOE ) TOUCHHUE.
2.Pa3BepThIBaHHUIO OTBEPCTHI - CBEPJICHUE U 36HKEPOBAHUE.

[Ipu nmoctpoeHnun mapuipyra o0pabOTKHM MOBEPXHOCTENW UCXOIAT U3 TOTO, YTO
KOKIBIM TOCIEAYIOIMMNI METOJl JOKEH OBbITh TOYHEee mpenpiaymero. Ywucio
BO3MOJKHBIX BapHaHTOB - MOXET ObITh BecbMa pPa3HOOOpa3HbIM, HO TpedyeTrcs
BBIOPATh ONTUMAJIBHBIN /1J11 KOHKPETHBIX YCIOBUN MTPOU3BOJICTBA.

[loka3aTeneM ONTUMAIBLHOCTH Kak MpaBWIO  SIBISETCA  HAMMEHbIIEe
CyMMapHO€ IITYYHOE BpEeMs.

[Ipu BBIOOpE MapHIpyTOB OOpaOOTKH 0OmOenbHbIX NOB8EepPXHOCHEl 3arOTOBOK

HEOOXOIUMO:
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1.CTpeMHUTBCS K UCIOIB30BAaHUIO CAMOr'0 KPaTKOI0 MAapLIpyTa.
2.Y4uThIBaTh THII IPOU3BOJCTBA.
3.ImMenTh uHpOpPMAIUIO O HAIMYUU U BO3MOXXHOCTH HCIIOIB30BAHUS PA3TUUYHBIX
WHCTPYMEHTOB U OCHACTKH.
4.KenaTenbHO TPHUMEHSITH MHOTOJIE3BUIHYIO 00pabOTKy (pa3BepThIBaHUE U
36HKEpPOBAaHUE BMECTO PACTAUYNBAHUSA ).
5.IIpenycmatpuBaTh  BO3MOKHOCTH ~ COBMEIICHHS  OOpaOOTKHM  HECKOIBKHUX
MOBEpXHOCTEU (IIPU OJMHAKOBBIX CrMoco0ax MX OOpabOTKHU: JBa pe3la Ha OJHOM
CYIIIIOPTE - BMECTO OJHOIO).
6.Bo Bcex cnydasx y4duThIBaTh oOO€CHeYeHHE 3aJlaHHOWM TOYHOCTH B3aMMHOTO
pPacHoJIOKEHUsI MOBEPXHOCTENM M JOMYCKAEMYIO0 NOTPEIIHOCTh (POPMBI, a TaKKe
HIEPOXOBATOCTb.

B oOmem cayudae, wmapumpyThl 0OpaOOTKM OTACIBHBIX MOBEPXHOCTEH
BBIOMPAIOTCS. TPUONMKEHHO, OLICHWUBAsi BapUaHThl MO TPYAOEMKOCTH (T.e. MO
3arpataMm BpemeHUu Tuim ).

bonee TOYHO MapmpyT NOAOMpPANOT NpPU  CPABHEHUHU CyMMAapHBIX

cedbecTouMocTeld 00pabOTKA OCHOBHBIX MOBEPXHOCTEM.

5.8.Pexomenjanmu K NOCTPOCHUIO 001Iero MapuIpyTa 00padoTku

CocraBnenue oOmiero mapupyra 0OpaOOTKH 3aroTOBKA MHOTOBAapUaHTHAs
3a/1aya, 1eJbI0 KOTOPOH SIBJISIETCS MOCTPOSHUE OOIIETo M1aHa 00paboTKH 3ar0TOBOK
(T.€. ompenieNIieHre MOCIEI0BATEILHOCTH OTIEPALINiA).

[Ipu 3TOM, HEOOXO0AMMO Hamemums U coaepkanue oneparuid TII, mogo6paTh
TUIT 000PYI0BaHMUSI, a TAK)KE OCHACTKY.

3amava 3HAYUTENIBHO YIPOIIAETCS MPU KCIOIH30BAHUH THIOBBIX MAapIIPYTOB
00pabOTKH aHAJIOTWYHBIX 3aBOJICKUX JIeTalIel (T.e. mMog0opoM 6az08020 eapuanma
TID).

Bo BHMMaHMeE 11€71€C000pa3HO MPUHUMATH CIICTYIOIICE:
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1.Ilpn ompenenenun oOIIEH MOCIENOBATEILHOCTH 00paOOTKH, BHavane (T.e.
Ha TIEPBBIX OMEpalHrsAx) HEOOXOJUMO TIUIAHUPOBATh OOPaOOTKY YCTaHOBOYHBIX
TEXHOJOTHYECKMX 0a3: Kak TMpaBWUJIO IOBEPXHOCTh, OTHOCHUTEIBHO KOTOPOH
CKOOPAMHUPOBAHO HAUOOJIBIIEE YUCIO Pa3MEPOB.

2.3atrem o00pabaTbiBaTh OCTaJIbHBIE MOBEPXHOCTH B MOCIEI0BATEIHLHOCTH,
oOpaTHO# TOYHOCTH (T.€. YeM TOUHEE TOBEPXHOCTh, TEM T03KE 00padbaThIBacTC).

3.Ilocnenneit obpabaTsiBaeTcss HanbOoIee TOYHASI TOBEPXHOCTD, T.€. UMEIOIIAs
HanOoJIbIIIEE BIUSIHUE HA pabdOTOCIOCOOHOCTD y371a WM U3JIETuUs, B KOTOPOE BXOJUT
oOpabaThiBacMas 3aroTOBKA.

4.B KoHem Mapmipyra HEOOXOJUMO BBIHOCHTH JIETKOIIOBPEKIAEMBIC
MOBEPXHOCTH: HAIIPUMEDP, HAPYKHYIO PE3L0Y.

5.Ins1 CBOEBPEMEHHOTO BBISBICHUS BHYTPEHHUX J€(EKTOB (PaKOBUHBI,
3aKaJOYHbIE TPELIMHBI U T.I.), TOCJIE YEPHOBBIX Omnepauuid (mpu HEOOXOIUMOCTH)
HEOOXOIMMO TpeayCMaTpUBaTh KOHTPOJIBHBIE OIEpanud sl OTOPaKOBKH U
HEJOMyIIEeHUs Ae(PEKTOB Ha YUCTOBBIC OTIEPAIUH .

[Ipu npou3BOACTBE 0meemcmeeHHblX u30eauil MapiupyT oOpaOOTKH ACIIT Ha
CTaJIuW: YEPHOBYIO, YUCTOBYIO M OTAENOYHYyI0. [Ipu 3TOM Ha mepBOl CHUMAIOTCS
OoJIbIIINE MPUMYCKHU (HAITYCKH), BTOpas - MPOMEXKYTOUHas, a Ha TPETheN JOCTUTAETCS
TpeOyemasi TOYHOCTh U MIEPOXOBATOCTb.

['pynnupyst 06paboTKy 1Mo craausiM (T.e. yBEJIWYMBasi pa3pbiB MO BPEMEHU
MOSIBIISIETCS  BOBMOXKHOCTH ~ MPOSIBIICHUS  CKpbImblX  O0ehekmos, a BHECEHHE
OTIIEJIOYHOM O00pabOTKM B KOHEI MapuipyTa CIOCOOCTBYET YMEHbBILICHHIO
BEPOSATHOCTH MOBPEXKICHUS MTPH MEKOTIEPALIMOHHOM TPAHCTIOPTHUPOBAHUH.

Kpome TtOro, depHoByro 00pabOTKy MOTYT  BBINOJHATH  MEHEE
KBAIM(PUIMPOBaHHBIE paboyne U Ha MEHEE TOYHOM 00OpYOBaHUU.

W3nokeHHBbIE TIOJOXKEHUS HE SIBISIFOTCS 00s3aTeIbHBIMU TPH JTOCTATOYHOU
KECTKOCTH CUCTEMBI M MaJbIX pa3Mepax oOpabaThiBaeMbIX MOBEPXHOCTEH, KOTIa

BO3MO>KHO COBMEIIIEHHE YEPHOBBIX U YUCTOBBIX ONEepaIuii (mepexooB).
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Hanpumep, npu UCnosib30BaHUM aBTOMATOB JJII U3TOTOBJIEHHUS 3arOTOBOK M3
pyTKa.

[Ipu Hammuuu TepmooOpaboTtkun TII pacunensror Ha JABE 4YacTu C
BO3MOKHOCTBIO, TIPH HEOOXOAUMOCTH, MPABKU OT KOPOOJICHHS WJIM K€ MOBTOPHOM
00pabOTKHU OTNIETHHBIX MOBEPXHOCTEH (B 4ACTHOCTH 0Aa30BBIX).

TepmooOpabotka ycnoxHser TII, ocOOEHHO Kak IEMEHTalUsl OTIEJIbHBIX
MOBEPXHOCTEN, KOTOpPBIE HE JOJDKHBI YINPOUHATHCA (HecHAmbll TPUITYCK WIN
3alUTHOE OMeaHeHue). Torma HeoOXOAMMO BBOJUTH T'AJIbBAHUYECKUE ONEpalUd U
JOTIOJTHUTEJIBHBIE ONEPAlMU 10 CHATHIO OCTABJIEHHOI'O 3aIIUTHOIO MPUIyCKa MOCIe
LEMEHTALIUH, HO /10 3aKaJIKU.

Obpabomka 6mopuuHbIX NOBEePXHOCMEl (NOBEPXHOCMEL NONOHCEHUs. ) TaKUX
KaK: paauaibHble W TOPLEBBIE OTBEPCTHUS, IIMOHOYHBIX Ia30B, JBICOK -
IPOU3BOAUTCS OOBIYHO IOCJIE YUCTOBOM 0OpaOOTKH OCHOBHBIX MOBEPXHOCTEW B
MOCJIEIOBATEILHOCTH, YIOOHON JUIsl CYIIECTBYIOIIEH pacCTaHOBKU OOOpPY/IOBaHMS,
9TOOBl TPAHCIOPTHBIE MyTH OBUTM KpaT4aWlIMMH W HENEePEKPECTHBIMU HIIU
neTiaeo0pa3HbIMU ).

Obpabomka MOYHLIX NA306, JbICOK U Opyeux 3IJIEMEHTOB (ecau Oazamu
SBJISFOTCS HAapy>KHHE TOBEPXHOCTH) MPOU3BOAUTCS TOCIE OTIACIOYHON 00pabOTKH
0as.

Touenue xanagok, gpacok, earmenel W T.I. TPOU3BOIAT HA YUCTOBOU CTaIuU
00paboTKH.

Ilocne ceeprunvuvix, gpesepHuvlx, CMpo2aibHblX ONEPALMA YaCTO HA3HAYAIOT
cJiecapHble ONepaluy Wiv TalTOBKY (HarpuMep, BUOPO ) JJIsl CHSITHS 3ayCEHIICB.

IIpeosapumenvrnoe cooepoicanue onepayuti yCTaHABIWBAIOT OO0BEAMHEHHUEM
TeX MEePEeX0JI0B Ha JAHHOU cTaauu 00pabOTKH, KOTOPhIE MOTYT OBITh BHITTOJTHEHBI Ha
OJIHOM CTaHKeE.

YCcTaHaBIMBAKOT TUIT CTAHKA U TEXHUYECKOE OCHAIIEHUE. B HajmbHEnIeM, mpu
pa3paboTKe oOmNeparMOHHONW TEXHOJIOTUH, «HAMETKH MAapUIpyTa» YTOUHSIIOTCS H

KOPPEKTUPYIOTCS (MPpU HEOOXOJUMOCTH).
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5.9. Texnuyecknii KOHTPOJIb

TexHuyeckuii KOHMpPO.Ib TPU MEXAHUYECKOU 00pabOTKE MOMKHO BBITOJIHATH Ha
pabounx wMecTtax (pabodwe, HaTagIMK{A, MacTepa) B COCTABE BBIOJTHEHUS
TEXHOJOTUYECKHUX OTEepaluid, a TakKe Ha cTalnoHapHbIX MecTax (cton OTK).

Kontponsubie omepauuu (st ciaykOber OTK)  BcraBisitor  Mexay
oOpabaThIBarONUX OIepalyii (Jare BCero mociie OTBETCTBEHHBIX ).

PasznuvaroT cniowHotl u 66160p0ouHbIli KOHTPOIID.

Ilepguvlil - IOCE TEXHOJIOTUYECKHUX ONEPALINiA, II€ BEIMKA BEPOSATHOCTh Opaka,
6mMopoul - npu 6vlcokou ycmouuueocmu  TII, OonpIUX 0O0BEMax U TIOCIHE
BTOPOCTEIECHHBIX ONEPALIHA.

3agava npoexktupoBanusa TII cBsizaHa ¢ BRIOOPOM 00BbekmusHoO HeobX0o0uMou
(GhOpMBI KOHTPOJISI M €TI0 CPEJICTB: AKMUBHbIU UIIA NACCUBHDLI.

B enMHWYHOM MNPOM3BOJCTBE - BBINOJIHSAIOT NOONEPAYUOHHBIU NACCUBHBIU
KOHmMPOIb C UCTIOJIb30BAHUEM YHUBEPCAIbHBIX U3MEPHUTENIbHBIX CPEJCTB.

[Ipy W3roTOBIEHHWU CJOXKHBIX JI€Tajedl [eNalrT TUIATEIbHYI0 BBIBEPKY
MOJIOKEHUS JIETalM, TIIATEeIbHbIE M3MEpeHus pu 00opadoTke (B mpucyrctBun OTK
) ¥ Ipyrue MEepONpUsITHSL.

B ceputinom npouzsoocmee — KOHTPOJIb OCYIIECTBIISIIOT MOCJIE HECKOJbKUX
onepanuii U Ipu OKOHYATEIbHOUN MpUEeMKe 00pabOTaHHBIX 3arO0TOBOK (MCHOJB3YIOT:
YHUBEpCAJIbHbIE CPEACTBA W CHEUUAJbHbIE KOHTPOJbHBIE MPHUCIIOCOOIEHNUS,
KaJIMOpbI, Ia0JIOHBI U T.I1.).

B maccoéom npouzeoocmee - TNPUMEHSAIOT KOHTPOJIBHO - W3MEpPUTEIbHBIC
npuOOpbl, KOHTPOJIbHBIE  MHOTOMapaMEeTPUYECKUE  YCTPOWCTBA, yCTPOMCTBA
aKTUBHOTO KOHTPOJIS.

Ilaccusnwiii konmpoas (BBIOOPOUYHBIN ) MPUMEHSIOT Npu yctonuuBbix TII, a
npu ManoycToluuBbIX TII - akTHUBHBIE METOJIbI KOHTPOJIS (TOYEUHBIE JUATPAMMBI U
BCTpauBaeMble MOAHAIATYUKH, B TOM YUCJIE€ OJOKMPOBOYHBIE YCTPOMCTBA ).

Cpeocmea  KOmmposisi BBIOMPAIOT C  Y4ETOM HUX  METPOJIOTHYECKHUX

XApaKTEPUCTHUK (HpC}ICJ’IBI HU3MCPCHHA, LCHbI ACJICHUA W TOYHOCTH I/ISMCpeHI/ISI),
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KOHCTPYKTHUBHBIX ocoOeHHOCTel getaneld (rabapuThl, Macca, KECTKOCTb,
HIEPOXOBATOCTD), SKOHOMUYECKUX COOOPaKEHUI U APYTUX (PaKTOPOB.

JonycTuMasi HOrpenHocTh KOHTPOJIs - He Ooiiee 20 % nmomycka Ha pa3Mep.

Texnonoz 0onxcen yCTaHABIUBATh OOBEKT, METOJI M CPEACTBA KOHTPOJIS.

On QopmupyeT TeXHHMYECKOE 3aJaHHEe Ha MX KOHCTPYHpPOBaHHUE, BBHIOMpAET
CXEMY KOHTPOJIA, yCTaHaBJIUBAET NEPUOTUYHOCTh BBIOOPOK npu
NpEeAYNPEAUTENIBHOM KOHTpPOJIE (CTaTUCTUYECKH METOA), pa3padaTbIBaeT ILJIaH
perynupoBku TII.

lleped kommponbHviMu onepayusmy HEOOXOAUMO NPEAYCMOTPETh (TIpH
HEOO0XOJIMMOCTH) OUYUCTKY ¥ IPOMBIBKY, y/IaJICHHE 3ayCEHIICB.

AKTYyanbHOCTh M BaXHOCTh KOHTpoJia TII moaTBepkpaercss Haauuuem Ha
OPEANpUITHSIX CIYy:KO TpPUEMKH, HEOOXOJIMMOCTh BBEJCHHUS KOTOpOM Oblia
0OyCJIOBJIEHA JUIUTEIbHON HEJOOLEHKON 3HaYEHUsI KOHTPOJIBHBIX ONEpaLlUi.

[locne omnpexneneHuss mapuipyra o0OpaOOTKH OTACIBHBIX MOBEPXHOCTEMH,
COCTABJICHMS OOILIEro Mapupyra W CpPEACTB KOHTPOJIA, YTOUHSETCS THUI

000pYyI0OBaHUS U OCHACTKH (3aT€M KOPPEKTUPYETCS).
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6.NPOEKTUPOBAHUE TEXHOJOTMYECKHUX OMNEPAIIUIA

[Tpu pa3paboTke omepaluii MeXaHHYECKOW OO0paOOTKH 3aroTOBOK peEIIaroT
CIICYIOIINE 3aJa9H:

1) ompenensrOT parUMOHAIBHYIO CTPYKTYpPY ONEpalud, 4YTO TO3BOJISET
COCTaBUTh WJIM YTOYHUTH COJCp)KAHUE, IOCIEAOBATEILHOCTh BBIMOTHCHHUS U
BO3MO>XHOCTh COBMEIIIEHHUSI BO BPEMEHH MIEPEXO00B OIIEPAIINH;

2) Boibupatot CTO;

3) BBIOMpAIOT CpeACTBA MEXaHW3AlMM W AaBTOMATHU3AIMH BBITIOJHEHUS
ormepanuu  (HaAmpUMep, OMNpPENeSAIOT MOJENIb OOOpyIOBaHWs), BKIOUYas W
TPaHCIIOPTHBIE YCTPONCTBA JUIsl IEPEMEIIICHUS] 3aTOTOBOK;

4) Ha3HAYAIOT U PACCUMUTHIBAIOT MPUITYCKH, a 3aTEM PEKHUMBI PE3aHNUS;

5) onpenenstoT HOPMbI BPEMEHU;

6) yCTaHaBIMBAIOT HACTPOCUHBIC PA3MEPhI U COCTABIISIOT CXEMbI HATA/IKH.

Bo3MmoxkHbIe BapuaHThI OIIEHUBAIOT IO MPOU3BOUTENIHHOCTH U CEOECTOUMOCTH.

Pa3pabatrbiBas omepanuio, Kak TMPaBUIO CTPEMSITCS YMeHbUUAmMb 68pems
BBITIOJIHEHUS TEXHOJIOTUYECKON onepayuu (HOpMbI BpEMEHN ).

[Ipn motouHOM MeTojae paOOThl BpEMsI U3TOTOBJICHUS] €IMHUIIBI MPOTYKIIMU

YBA3BIBAIOT C SaﬂaHHOﬁ IMPONU3BOAUTCIbHOCTBIO MMOTOYHOM JINHUHU - TAKTOM BBIITYCKa.

6.1.Buabl CTPYKTYP TEXHOJOTMYECKUX oNepanuni

Cmpykmypy onepayuu  MEXaHWMYECKOM OOpaOOTKM  3aBHCHUT OT 4YHCIa W
MOCJIC/IOBATEIbHOCTH  TEXHOJIOTMYECKUX MW BCIOMOTAaTENIbHBIX TEepexofoB. Yucio
OOBEIMHACMBIX B ONEPAIIMIO IEPEX00B 3aBUCUT OT CEPUHHOCTH ITPOM3BOJICTBA, TaKTa
BBIITyCKA M XapaKTEpU3yeT CTETICHb KOHIICHTPAITUH WK TG hepeHIMAIIN ITEPEX0JIOB.

B eounuunom u menxoceputinom npoussoocmeax onepaiyu, IIaHAPYIOT 10 TPUHIIAITY
KOHILIEHTpauuu nepexoaos. 11o atomy e npunumny crpost TII B KpynmHOM U TsKeTom
MAIIIMHOCTPOCHUM C UCITOJIb30BAHUEM TIEPEHOCHBIX CTAHKOB.

B kpynnocepuiinom u maccosom npouzeoocmee omnepaimu u TII cocTaBisiioT MO
npuHIUny auddepeHnanuy onepanuid isi KOHBEHEPHBIX aBTOMATHYCCKUX JIMHUM,
COCTOSAIMX M3 MPOCTBIX Y3KOCIEUUAIN3UPOBAHHBIX CTAHKOB; & MPUHLIAIT KOHLIEHTPAlUN
ornepanuil MPUMEHSIOT Il JIMHUM, COJEPXKAIIMX CJIOXKHBIE MHOTOIITAH/EIBHBIE

ABTOMATHhI..
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B cpennecepniiHOM NMPOM3BOJCTBE NMPUHLMI KOHLIEHTPALMM ONEPALNN MPUMEHSIOT
JUIE  TIOCTPOCHWS  omepamuii  oOpabotkm Ha  craHkax ¢ YIIY m
OBICTPONIEPEHATAXKMBAEMBIX ~ arperaTHbIX  CTaHKaX  aBTOMAaTax, a  [PUHLMI
mubdepeHMa — IS TEPEeMEHHO-TIOTOYHBIX JIMHUWA TPYMIIOBOM 00paboTKU
3arOTOBOK.

Crenenp KOHIEHTpauuu Wik guddepeHuanum TeXHOIOTUYECKUX OIepaluii
BBIOMPAIOT MPH HA3HAYEHUU CXEMbI IOCTPOCHHUSI ONEPALIH.

Kpome kommuecTBa nepexofoB ONepalyy OTIMYAIOTCS N0 COBMEUICHUIO MEPEX0/I0B
BO BpeMeHH. BO3MOXHO OTHOBpPEMEHHOE BBHIIOJHEHHE TEXHOJOTHYecKuX (00paboTka
HECKOJIBKUX IMOBEPXHOCTEM), BCIOMOIaTENIbHBIX (ITOBOJ PEXYILIMX WHCTPYMEHTOB K
HECKOJIbKUM  MOBEPXHOCTSIM), @ TaKKE TEXHOJIOIMYECKMX W BCIIOMOTaTEIbHbIX
nepexooB  (BO  BpeMsl  YCTAaHOBKM  3arOTOBKM  HA  JIPYTHX  [O3MLHUAX
MHOTOIITIUH/IEIBHOTO CTaHKa UAeT 00padoTKa).

Texnonoeuueckue onepayuy pa3muvaioT MO CIACAYIOIIAM PU3HAKAM:

a) MO 4YHCIy OJHOBPEMEHHO YCTaHABJIMBAEMbIX JJisI OOpabOTKH 3aroTOBOK
(ooHOMecmmuble M MHOCOMECTHbIE CXEMBI);

0) MO YKCy y4acTBYIOIIUX B 00pabOTKE MHCTPYMEHTOB (OOHOUHCIPYMEHMATIbHbIE
U MHO2OUHCINPYMEHMAIbHbIE CXEMBI);

B) IO IOCJICOBATEIILHOCTH Pa0OThl MHCTPYMEHTOB TP BBITIOJTHEHUH OTIEPAITUN
(nocreoosamenvhas, napanienvhas WM NAPALIETLHO-NOCTCO08AMENbHASI  CXEMBI
00paboTKH).

6.2.0npenesieHue NPUITYCKOB U MeKONEPANUOHHBIX Pa3MepPoB

Ilpunyck - 3TO clIOM Marepualna, yIaIsieMblii C 3arOTOBKM MNPHU BBINTOJIHECHUU
ojHOM TexHosornyeckoit oneparuu (FOCT 3.1109-82).

Ilpunyck MoXeT OBITh YHaJIeH C 3aroTOBOK pe3aHueM (MpH JIE3BUIMHON
00paboTke) i abpa3uBoM (Mpu aOpa3uBHOM HMHCTPYMEHTE) C IEIbIO JTOCTHXKECHUS
TpeOdyeMOoro KauecTBa U TOUHOCTH.

IIpu obpadotke I nonsmue npunyck OTCyTCTBYET, a CYIIECTBYET - Hamse

(BemuuMHa BIABIMBaHUS Je()OPMUPYIOIIETO HHCTPYMEHTA ).



121

Ilpu nessutinou 06pabomke MOTEpU B CTPYKKy MOryT mocturath 50 %, Ha
aBTOMOOMJIBHBIX 3aBOJaX B CTPYKKY YXoAUT 20 % st authix 1 30 % 1151 KOBaHBIX
3ar0TOBOK.

Obwuti npunyck - CI0W MeTajia, yaaasieMblid ¢ UCXOJHON 3arOTOBKH 10
ITOJTyYEHHUsI TOTOBOM JIE€TaJIN.

[Ipumnyck, yAQISIEMBIN Ha repexonue, Ha3bIBACTCS
npomedxncymoynvim. Onepayuontsvlii. npunyck PaBHAETCS CyMME IPOMEXYTOYHBIX
NPUITYCKOB, T.€. TPUIYCKOB HA OTAEIbHBIC IMEPEXOJbl, BXOMSIINE B JaHHYIO

OHepaHI/IIO.HQS’HalleHMe Upe3mepHo OonbLUIUX npunyckoe npueodum K.’

® HEMPOM3BOAMWTEILHBIM IMOTEPSIM MaTepHalia, IPEeBPaIaeMOro B CTPYKKY;

® YBEJIMYEHUIO TPYJIOEMKOCTH MEXaHHUUECKOU 00paboOTKH;

® [IOBBIIICHUIO PACX0/a PEXKYILIEro HHCTPYMEHTA U JIEKTPUUYECKOMN SHEPTUH;
® yBEIMYEHUIO TOTPEOHOCTH B 00OPY0BAaHUM U B paboueii cuie.

Hasnauenue neoocmamounwvix npunyckoe.

e He oOecneynBaeT yAajleHUs ACPEKTHBIX CJIOEB MaTepuaia, JOCTUKCHUS

TpeOyeMOi TOUHOCTHU U MIEPOXOBATOCTU MOBEPXHOCTH;

® BBI3BIBACT TOBBINMICHHE TPEOOBAHMI K TOYHOCTH WMCXOIHBIX 3arOTOBOK U

MIPUBOINT K UX YAOPOKAHUIO;

® 3aTpPyAHSET Pa3METKy M BBIBEPKY IOJOKEHHUS 3arOTOBOK MpHU 00paboTKe 1Mo
METOy TPOOHBIX XOJ0B M YBEITUYMBAET OMACHOCTh MOSBIICHUS Opaka.
CymiecTByIOT JiBa METOJIa OTIPEICTICHUS TPUTTYCKOB:
1.0Onvimno-cmamucmuueckuii (mabauunwlil) IPUMEHSETCS npu
MPOCKTUPOBAHUU W YUYUTHIBAET CTPYKTYpPbl KOHKPETHBIX OIEpallnii, a BKIIOYACT B
ce0s UMb JOMYCKHA Ha MPEANIeCTBYIONMKE onepauu (0a3upyeTcss Ha MpeablayIeM
OTIBITE).

[Ipu »TOM MeTOnE oObOwue W onepayuoHuvie TPUIYCKH BBIOUPAIOT IO
TabnuIaM, KOTOpPHIE COCTAaBJICHHI HAa OCHOBE OOOOIIEHWS U CHUCTEMAaTH3alluu
MIPOU3BOJACTBEHHBIX JTAHHBIX.

Heoocmamox wetoma B TOM, 4YTO TPHUIYCKHM Ha3Ha4arOT 0e3 yuera
KOHKpEeTHBIX ycinoBuit moctpoenus TII. Tak, oowue npunycku Haznagaior 6e3 ydera
MapuipyTa 00pabOTKH TaHHOW MMOBEPXHOCTH, & ONEPAYUOHHbBIE U NPOMENHCYMOUHbIE -
0e3 ydera cXeMbl YCTAaHOBKH 3arOTOBKM M TIOTPEIIHOCTU MPEIIIECTBYIONICH

00paboTKH.
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Onvimno-cmamucmuyeckue npunycky BO MHOTHX CIIy4asiX 3a6bluleHbl, TAK KakK
OHU OPUEHTUPOBAHBI Ha YCIOBUS 00pabOTKU, IPU KOTOPBIX MPUITYCK JOJIKEH OBITH
00BIIMM BO M30€KaHNE MOSIBICHUS Opaka.

Memoouxka TOCTPOEHHS HOPMAaTUBHBIX TaOJMI, 3aCTaBIIIET TEXHOJOra
Ha3Ha4yaTh MPUITYCK JOTMATHYECKH, OTBJIECKas OT aHalW3a YCIOBUN BBHITOJHEHUS
oTepaiy 1 U3bICKaHUs MyTe YMEHBIICHNUS BETUYHHBI IPUITYCKOB.

2.Pacuemno-ananumuuecxui, pazpaboranssiii mpodeccopom B.M.KoBanom B
1948 rony, yuuThiBaeT »3JieMeHThl KoHKpeTHoro TII mo TexHoornyeckum
epexoIaM.

CoriacHO 3TOMY METOAY BEIIMYMHA HPOMEIHCYMOUHO20 HNPUNYCKA JOJHKHA
ObITh TaKOM, YTOOBI NPHU €ro CHATUHM YCTPAHIUCh NOTPEUIHOCTH OOpabOTKU M
nedeKTbl  MOBEPXHOCTHOTO  CJIOS,  MOJyYeHHbIE  HA  MPEIIeCTBYIONINX
TEXHOJOTHYECKUX TIepexo/iaX, a TakKe IMOTPEIIHOCTH YCTaHOBKH 3arOTOBKH,
BO3HMKAIOIIME HA BHITIOJIHIEMOM MEPEXOJIE.

é'.

™

A- ydaﬂﬂeMaﬂ 4acmvb NOBEPXHOCMHO20 CJIOA,

F'L B- Heydaﬂﬂemaﬂ 4acmsb NOBEPXHOCMHO20 CNOA,

_/J \m

A

?_/7»—,‘—, ~ C- ocnosnas CmMpyKmypa mema’iia,
B

Rzi.1- 6bicoma muxponepoenocmeltt,

Ti1- enyouna OegpekmHoco noOBEPXHOCMHO20

CJIOA.

Pucynox 6.1 Cxema moBepxXHOCTHOTO CJIOsi 00padaThIBa€MBbIX JIeTajei

Bennunny MUHUMAIBEHOTO TPOMEXKYTOUHOTO MPHUITYCKA OMPEACIISIOT C YIYETOM
(bakTopoB:

Bvicomwr neposnocmeti Rzj1 Ha mNpemiecTBYIOIIEM nepexoje 00padoTKu
JTAHHOM MOBEpXHOCTU. /(7151 mepBoil omepaluu 3Ta BeauyruHa OepeTcsl Mo UCXOAHOU
3aroTOBKE.

I'nyounvr Tiy Oeghekmnoco nogepxHocmuo2o c10si Ha TPEIIIECTBYIOUIEM
TEXHOJOTUYECKOM MEePEXO/E.

llpocmpancmeenno2o omkioHeHuss Pjp B PACIOIOKEHUU 0OpabaThiBaeMOM

MMOBCPXHOCTHU OTHOCUTCIILHO 0a30BBIX HOBCpXHOCTCfI 3aroTOBKH.
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K npocmpancmeennvim omkaoHeHUAM OMHOCAMCA
® OTKJIOHCHHUS OT COOCHOCMU HAapyKHOU (0a30BOM) MOBEPXHOCTH U PACTAYMBACMOTO
OTBEpPCTHSI Y 3arOTOBOK THIA BTYJIOK, JUCKOB U TUJIb3;
® OTKJIOHEHHSI OT COOCHOCMU 00TauNBAaEMbIX CTYIEHEH 0a30BbIM IIEHKaM WUJIH JTUHUU
LEHTPOBBIX THE3[] Y 3arOTOBOK CTYIEHYATHIX BAJIOB;
® OTKJIOHEHUSI OT nenepneHOUuKyIsApHoCcmyY TOPIOBOM IUIOCKOCTU OCU 0a30BOM
HUIMHAPUYECKOW TMOBEPXHOCTH M JPYrue MOTPEHIHOCTH B3aUMHOIO TMOJIOKEHUS

00pabaTbIBaeMbIX M 0A30BBIX JIEMEHTOB JICTAJIH.

Q‘:ﬂ
B Pucynox 6.2 Cxema, WUTIOCTpHUpYIOIIAs
‘:'l? = : —* BIIMSHUE OTKIIOHEHHS OT COOCHOCTH Pi.g
] ;;‘:f,ﬁfjr}fi-w HAPYKHOW W BHYTPEHHEW IOBEPXHOCTEHN

BTYJIKM Ha IPHUITYCK II0J pacCTaduBaHUC

OTBEPCTHS.

HapyxHotii (6a3060i1) TOBEPXHOCTHIO BTYJIKA 3aKPEIUISICTCS B TPEXKYJIaYKOBOM
natpone. llITpuxoBas TUHUS XapakTEepU3yeT 3aJJaHHOE OTBepcTUe quameTpom D.

U3 cxemvl 6UOHO, YTO COCTABJSIIOIIAS IMPOMEXKYTOYHOTO TpuUIycka (Ha
ouamemp), KOMIICHCUPYIOIIAs OTKJIOHEHHS OT COOCHOCHU TIOBEPXHOCTEH BTYJIKH,
paBHa 20,.1. JlnaMeTp OTBEPCTHS 3arOTOBKH C YYETOM 3TOM cocrtasstorien d=D-2p;.

1-

4. [loepewHocmu ycmaHosKu &, BOSHUKAIOIIEH Ha BHITIOIHIEMOM MEPEXO/Ie.

[Ipu kaxx0¥ TepeycTaHOBKe JeTain oOpadaTeiBacMasi IOBEPXHOCTh 3aHUMAET
pa3ITUYHOE MOJI0KEHHE MPU 00padOTKE Ha MPEABAPUTEIHHO HACTPOSHHOM CTaHKE.

HecrabunpHOCTh MOJOXKEHUST 00pabaThiBaeMOW MOBEPXHOCTU JOJKHA OBITh
KOMITCHCUPOBAHa JOIOJHUTEIBHON COCTABIISIIOIIEH ITPUITYCKA.

OO6mrast BeTMYrHA MUHUMAJIBHOTO TMPOMEXYTOYHOTO MPUITYCKa OMPEAeNIIeTCs
cymmupoBanueM Rz, Tii, pi1 4 &.

lIpocmpancmeennvie OmMKIOHEHU U NOZPEUWHOCMY YCTAHOBKU - BEKTOPHBIC
BEJIMYMHBl U TOATOMY HMX CYMMHPOBAHUE BBIMOJHACTCS MO MPABUIY CIIOXKEHUS
BekTOpOB. [Ipu 06paboTke IOCKOCTEN NMEEM KOJITTHHEAPHBIE BEKTOPHI O U &

B sTom ciyuae
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Pi1 + &= (P +5)
]
T. €. BeKMOPHAs cymma onpeaensercs apuMEeTHIECCKON CyMMOM 3HaUeHUN Mo Tysiei
BEKTOPOB.
[Ipu 06paboTKe HAPYKHBIX U BHYTPEHHUX MOBEPXHOCTEH BpAIlIEHUS] BEKTOPbI

Li-1 1 & MOT'YT IpUHUMATh JTr000¢€ YIJIOBOC B3aMMHOC ITOJIOKCHHC. HOBTOMy IIPUHATO

0.
Kak HanOoJiee BepoATHOE 3HaueHHne 3Tux yriaos paBHoe 90 Torma ux cymma Oyzaer

iy + 55| =0 + e _

Takum o6pa3oMm, GopMysbl Uisl ONPENETICHUS MHUHUMAIBLHOTO MPOMEXKYTOUYHOIO

paBHa:

npuIycka Ha 00pabOTKy MOXKHO 3aIlUCaTh:

lIpunyck na cmopoHy ipu MOCIIeI0BATEIbHON 00padOTKE TIIOCKOCTEH
Zimin= Rz ;1 + T )+ (P +8).
)

Ilpunyck na 0ge cmoponsvl MpU MAPAIIIEIBHON 00pabOTKE MPOTUBOIECKAIITUX

IJIOCKOCTEM
27 min = 2[Rz ;3 + T_)) + (P +8;)].

Ilpunyck  na Ouamemp 1pu o0O0pabOTKE HAPYKHBIX U BHYTPEHHUX

HOBGpXHOCTGﬁ BpallCHUs .

2 2
27 min = 2[Rz + T ) +4/pi) +E] _

Unoexc 1 o3nauaem, dYTO OSTOT TPUIYCK CHUMAETCS HA BBHIOIHIEMOM

TEXHOJIOTUUECKOM Tepexoe 00padoTKu JaHHON Onepalui.
Pacuer MexkonepanmoHHbIX pa3MepoB.

Ha ocHoBe pacdeTa NMpOMEKYTOUYHBIX IPHUITYCKOB OINPEICISAIOT IMPEICIbHbIC
(onepayuonnwvie) pazmepbl 3arOTOBKH IO BCEM TEXHOJIOTUYCCKHM MEPEXO0JIaM.

Ilpu nocmpoenuu cxemvl WUCXOAHBIMHU SABJSIIOTCS 3aJaHHBIE YEPTEKOM
npenenbHbie pasMepbl dsmin B d3max TOTOBOM JETaad, KOTOpBIC MOJy4YarOT Ha

MOCJICTHEH omnepauu 00pabOTKU MOBEPXHOCTH
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K mnaumenvwiemy npedenvHomy pazmepy TOTOBOW JAeTanu MpuOaBisieM
MUHUMAJIbHBIA TPUITYCK Ha OINEpalui0 TOHKOIO TOUYEHUS] Zzmin U TMOJydaeM

HAUMEHBIIIHHA MPEACIBHBIA pa3Mep 3ar0TOBKH ITOCIIC YHCTOBOTO TOUCHUS Uy min.
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ZOmax

Z0 min

ZLamax Zamax Z1max

W

.dz : 2/ 18,2 Ts /2

T

| 4 2max
|

A ymin

d Imax

| Dmin

iDmax

Pucynok 6.3 I'paduueckas cxema pacnoioxKeHUs: IPUITYCKOB U JOMYCKOB

s nonyuenuss naumenvuie2o npedeivho2o pasmepa dimin 3arOTOBKHU MOCIIE
YEPHOBOTO TOYCHUS K pazmepy Uy min MPHOaBIsieM MUHUMAIBHBIN MPUITYCK Z min HA
YUCTOBOE OOTaYMBaHUE.

Haumenvuwuii npeoenvuwviti pazmep Dpin MCXOIHOM 3arOTOBKH TOJIYYaeTCs
npubaBieHneM K pasMepy i min MUHHUMAIBHOTO IMPHUITyCKAa HA YEPHOBOE TOUYCHHE
Zl,min-

Haubonvuue npedenvhvie pazmepvi Uimax, Uamaxs, Dmax 3aroToBkum  1mo
TEXHOJIOTHYECKUM TIepeXoJaM TOJIYYaroTCs TPHOABICHUEM K COOTBETCTBYIOIIMM

HaMMCHBIIUM IPEACIBbHBIM pasMEpaM TCXHOJIOTHYCCKUX JOITYCKOB

Ia Ts , Ts,

U3 npusedennotl cxemul JETKO MOJIYYUTh MUHUMAJIbHBIA OOIIMI MPUIYCK Ha
00paboTKy Zymin CYMMHPOBAaHUEM MPOMEKYTOYHBIX MHUHUMAJIBHBIX MPUITYCKOB T10

BCEMY TEXHOJOTHUYECKOMY MapIIPyTy, U MAaKCUMaJIbHBIA OO MPUNTYCK Zg max -
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U3 cxemvl 6uOHO, 4YTO TPOMEXKYTOUHBIM MaKCUMAIbHBIA MPUITYCK IS
BBIIIOJIHEHHSI KAKOro-m0O IMepexo/la paBeH pa3sHOCTH MEXAy HauOOJbIIUMU
IPEAEIbHBIMUA pa3MEepaMM 3aroTOBKM HA MPEALIECTBYIOIIEM M BBIITOIHAEMOM
nepexonax.

PaccmoTpenHas cxema pacnoyiOKeHHUs IPUITYCKOB M JOIYCKOB XapaKTepHa
JUIA TeX clydaeB, Korja oOopaboTKy NMpOU3BOIAT Ha MPEABAPUTENHLHO HACTPOCHHBIX
CTaHKaxX, MW TMPUIYCK CHHUMAKOT 3a oauH xoaHeoOxomumble 11 pacuera
IIPOMEXYTOUYHBIX PAa3MEpPOB 3arOTOBKHU JIOIYCKU HA BBIITOJIHEHUE TEXHOJIOTMYECKUX
IIEPEX0I0B [IPUHUMAIOT o HOpMAaTUBaM cpenHen SKOHOMHYECKOU
TouHOCTH.IloNy4eHHBIE  Haumenbuwiue npedenvHble pazmepvl  3a20MOGKU IO
TEXHOJIOTUYECKUM Tepexo/iaM HEeOOXOJAUMO OKPYIJIAThH J0 PacdeTHOrO (IIPHHSATOTO)
pasmMepa.

OkpyrieHue npou3BOJIAT B CTOPOHY YBEIWYEHHUS U1l HAPYKHBIX U B CTOPOHY
YMEHBIIECHUS Il BHYTPEHHUX MOBEPXHOCTEN. ET0 CiieyeT BBITONHATH 0 TOTO XKeE
3HaKa JEeCATUYHON ApOoOH, ¢ KAKUM JIaH JOIYCK Ha pa3Mep Ul KaKI0ro Mepexoa.

PaccmoTpeHHBIN pacueTHO-aHATUTUYECKUN METOJ ONPEAEICHUS MIPUITYCKOB U
MEKOIEPALIMOHHBIX Pa3MEPOB 3arOTOBKM IPUMEHSETCS B MAacCOBOM U CEPUUHOM
npou3BoACTBaX. Bo Bcex ciiydasx MeToa AaeT 3HAUYMUTENbHbIA 3(PQeKkT B yactu

HSKOHOMMH MeTajljla U CHUXKEHHS TPYJOEMKOCTH U ce0eCTOUMMOCTH 00pabOTKH.

6.3. PacueTnbl pe:xuMoOB pe3aHus.

PesxxuMbl pe3aHusi ompenessitoTcesl TiyOuHON pesaHus t, momadyeld S U CKOPOCTBIO
pesanusi V. 3HadeHus t, S, V BIMSIOT HAa TOYHOCTh M KAayeCTBO IOy4aeMOM
MOBEPXHOCTH, MMPOU3BOJUTEIBHOCTb U CEOECTOMMOCTH OOPa0OTKH.

B nopsiake Bo3pacTaHus BIMSIHUSL HA CTOMKOCTh MHCTPYMEHTOB BCTaBIISIOLIUE
PEKMMOB pe3aHusl pacrojaratoTcs ciaenyrmum oopazom: t— S — Vv . Tlostomy s
OJTHOMHCTPYMEHTAIbHON CXeMbl OO0pabOTKM BHa4ajie YCTAHABIUBAIOT TIIyOUHY

pe€3aHu:d, a 3aTCM IMoAa49y U CKOPOCTb PC3aHUA.
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[Tpu 06paboTKe MOBEPXHOCTH HA MPEIBAPUTEIHHO HACTPOCHHOM CTaHKE IiIyOuHa
pe3aHus paBHA NPUIIYCKY HA 3aJaHHBIM pa3MepP 3TOM NOBEPXHOCTU IO BBIIOJIHAEMOMY
TEXHOJIOTUYECKOMY IIEPEXOTY.

[logaua momkHa OBITH YCTaHOBIEHA MaKCHMalbHO HomycTuMoil. Ilpu udepHoBoO#
00paboTKe OHa OrpaHMYMBAETCSI MPOYHOCTBIO U JKECTKOCTBIO  DIIEMEHTOB
TEXHOJIOTMYECKOM CHCTEMBI CTaHKA, & IPU YUCTOBOM M OTACIIOYHOW - TOYHOCTBIO
pasMepoB U IIEPOXOBATOCThIO 0OpabarbiBaeMoii MOBepXHOCTU. OmnpeneneHHas
pacyeToM WM 0 HOPMATHBaM MOZada JOJLKHA COOTBETCTBOBATH MACTIOPTHBIM JTaHHBIM
CTaHKA.

CKOpOCTh pe3aHusl 3aBUCUT OT BEIOpAaHHOMW ITyOMHBI pe3aHusl, 0Jauu, KayecTBa U
Mapkyu 00pabaThIBAEMOro Marepuaia, T€OMETPUUECKUX MapaMeTPOB PEXYIEH 4YacTh
WHCTPYMEHTA U psAJa APYTUX (PaKTOpOB.

CKOpOCTb pE€3aHusl PaCCUMTHIBAIOT [0 COOTBETCTBYIOIIMM (opMysiaM Teopuu
pe3aHusl WIK yCTaHABIMBAIOT IO HOPMATUBHBIM JIaHHBIM. CKOpOCTh pe3aHus B 00LIEM

BUJIC ONPEICIISIIOT TaK:

5

rne A — TOCTOSIHHAS, XapaKTepu3yrolas yclaoBUs 00paOOTKH, MaTepuall 3arOTOBKH,

[IyOMHY pe3aHus ¥ [oJ1auys;

1, — CTOMKOCTB PEXYLIETO HHCTPYMEHTA; 71 — NOKA3aTeNb CTOMKOCTH.

OOBIYHO MpU pacyeTe CKOPOCTU PE3aHUs UCTIOIb3YIOT MUHUMAIBHO JOITYCTUMYIO
CTOMKOCTb PEXKYILEro MHCTPYMEHTA 7, 3Has CTOMKOCTh MHCTPYMEHTA MO TaOJIuIIaM
HaxOoIAT 3HAayeHue V, IO KOTOPOMY OIPEACIAIOT PACYETHOE 3HAYEHHE YaCTOTHI
BpalleHus ImmnuHaens. Jlanee mo macnopry cTaHka MoJOMparoT OJvpKaiiliee MEHbIIee
3HAYCHHUE 7.

PaccmoTpeHHas Meroauka chnpaBeiiavBa Uil OJZHOMHCTPYMEHTAIBHOM —CXEMBI
00pabOTKH.

Ilpu obpabomke Ha cmankax ¢ MHO2OUHCIPYMEHMANLHLIMU —HANAOKAMU

MCTO/JIMKAa YCTAHOBJICHUA PCKUMOB PC3aHUS NU3MCHACTCA.



129

Ha mnpaktuke BcTpeudaeTcsl MATh BAPUAHTOB MHO2OUHCHPYMEHMANLHOU CXEMBI
00paboTKH:

1.06paboTKy 3aroTOBOK BEAyT MOCIEIOBATEIBLHO PSAOM HHCTPYMEHTOB, KOTOpBIC
paboTar0T HE3aBIUCUMO OJIMH OT JIPYrOro; Mpy CMEHE MHCTPYMEHTA U3MEHSIOT U PEKUMBI
pe3aHus.

2.00pab0TKy  TPOW3BOMAT  MAPALICIBHO  JIEHCTBYIONIMMH  KOMIDIEKCAMU
MHCTPYMEHTOB, Kbl M3 KOTOPBIX paboTaeT HEe3aBUCHMO OT JAPYTUX C Pa3TUuHBIMU
pexXUMaMHU pe3aHus (MHOTOIIIMH/IENIbHBIE CBEPIMIIbHBIC arperaTHhIC TOJIOBKN).

3.00pab0oTKy  3aroTOBOK  OCYIIECTBISIOT  KOMIUIEKCOM  HHCTPYMEHTOB,
3aKpEIUIEHHBIX B OJHOM WJIM HECKOJBKUX OJIoKax (Hampumep, Iep)KaBKax WIH
ompaBkax). MHCTpyMeHTHl OJloka MMEIOT €IWHYI0 TOAady, HO pa3Hble CKOPOCTH
pe3aHusi B 3aBHCHUMOCTH OT pa3Mmepa o0paldaThiBaeMOl MOBEPXHOCTH; IIUTEIBHOCTD
paboOThl K&KAOr0 WHCTPYMEHTA pPa3iuyHa. JTO XapaKTepHO HJsi MHOTOPE3IOBBIX
TOKapHBIX TIOTyaBTOMATOB, TOKAPHO-PEBOIGBEPHBIX CTAHKOB.

4 KoMIIJIeKC WHCTPYMEHTOB B OJIOKE MMEET €IMHYI0 MHHUMAIBHYIO TOJady, HO
paboTaeT Cc pa3HbIMH  CKOpocTsMM  pe3anHus. Ciydail — XapakrtepeH  AJis
MHOTOIITNH/IETBHBIX CBEPIMIILHBIX, PACTOYHBIX U MPOI0ILHO-(hPE3EePHBIX CTAHKOB.

5.KoMmrieke WHCTPYMEHTOB pabOTaeT C OAMHAKOBOM CKOPOCTBHIO pe3aHHs, HO C
pa3Hoi nogauei (MpoA0IbHO-CTPOraJIbHbIE CTAHKN).

B mepBBIX ABYX cilydasx pPEKHMBI pE3aHUS yCTaHABIMBAIOT MO TMPUBEICHHON
BbIIE METOAWKE. Ecim momaya W CKOPOCTh pe3aHusi [Jisl TEepBOTO  Ciaydas
OKa3bIBAIOTCSl OMM3KUMH, TO AJII DKOHOMHUM BPEMEHHM Ha OCTAaHOB M MYCK CTaHKa
MO>KHO MCIIOJIb30BAaTh CPEIHIE 3HAUCHUS STHX COCTABIIIOIINX PEKUMOB PE3aHUSL.

B Tperhem ciydae riyOMHY pe3aHHsl W TMOAaYy yCTaHABIWBAIOT IS KaXKIOTO
WHCTPYMEHTa IO METOAWKE Ui OJHOMHCTPYMEHTaJIbHOW cxembl oOpabotku. I[lo
KaXJA0My OJIOKYy HaxoAT HAWMEHBIIYI0 JIMMUTUPYIOUIYIO  TEXHOJOTUYECKH
JonmycTuMyro mofady. Jlamee BbIOMPAIOT JUMUTHUPYIONIMA TIO CKOPOCTH PE3aHHS
WHCTPYMEHT, dYallle BCEro TOT, KOTOpbI 0OpabaThiBaeT YYaCTKH 3arOTOBKU C

HauOOJBIIUM JIMAMETPOM U HauOoisblied nanmuHOM. g 3TOro HMHCTpyMEHTa
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pacCUMTHIBAIOT ~ YCJOBHYIO  CTOMKOocTh T, =T ., A= , 1 |, —TyTb  mojauu

R4 min

JMMHUTHPYIOIIETO HHCTPYMEHTA; |5, — MyTh 1M01auy HHCTPYMEHTAIBHOTO OJI0KA.
3navenue 7, BHIOMPAIOT N0 HOpPMAaTHBaM B 3aBUCHUMOCTH OT KOJMYECTBA M THIIA
PEXYIIMX HHCTPYMEHTOB, MaTepralia 00padaTbIBAEMOM 3arOTOBKH.

[lo croiikocTu 7y HAXOJAT COOTBETCTBYIOIIYIO CKOPOCTh pe3aHus o (hopMyIie UiTH 1o
HOPMAaTHBaM U PACCYUTHIBAIOT YACTOTY BPAICHUS IIMUHEIS 10 TACTIOPTHBIM JAHHBIM
cranka. [lo HalileHHBIM peXUMaM OIPEENSIOT CyMMapHbIi MOMEHT W MOIIHOCTh
pe3aHus, KOTOpbIe CPAaBHUBAIOT C MACHOPTHBIMU AaHHbIMH. [Ipu HeoOxoaumocTu
PEXUMBI pe3aHusi KOPPEKTUPYIOT, U3MEHSIS TT0aYy U CKOPOCTh pPe3aHMsI.

B derBepTOM ciydae UIs KaXIOro WHCTPYMEHTA HaJaJIKM Ha3HAYaIOT TIYyOHHY
pe3aHust U Mojadyy Sp Ha OJMH OOOPOT MIMUHAENS (10 HOpMaThBaM). AHAJIOTUYHO
TPEThEMY CIIy4ar0 OIMPEIEISIOT JUMUTUPYIOLIUE M0 CKOPOCTU PE3aHUs UHCTPYMEHTHI U
PACCUMTBIBAIOT YCIOBHYIO YKOHOMHYECKYIO CTOMKOCTb. [10 3HaueHuto 7, BBIYUCIIAIOT
WIM HaXOJAIT MO0 HOPMATHUBAM 3HAYEHUS] CKOPOCTH pe3aHus V, U 4acTOTHI BpaIlleHU 7,
JUIS  KaXJI0ro HMHCTpyMEHTa. MUHYTHYIO T0Jladyy MHCTPYMEHTa OIPENENOT TI0
dbopmyne S = Son,. MUHYTHYIO T0/1a4y BCE MHOTOIITMH/IEILHON TOJOBKH IPUHUMAIOT
no HaumensbIen S. Koppektupytor 3Hauenus Vy, u n,, JUIsl pa3IMYHbIX IITAHICIEH 110
dopmyne n,,= (S/S,)n,. Ilo HaliAeHHBIM peXXUMaM PE3aHUS IIMTHHICICH PAaCCUNTHIBAIOT
CyMMapHbIi MOMEHT ¥ MOIIHOCTh pPE3aHus, CPAaBHUBAIOT WX C IACHOPTHBIMU
JTAHHBIMU ¥ TIPU HEOOXOJIUMOCTH KOPPEKTUPYIOT PEKUMBI PE3AHUS.

Pexumbl  pesanHuss il TATOrTO  CIydash YCTaHABIMBAIOT B AHAJIOTMYHOMN
MOCIIE0BATEIbHOCTH. JIJIsl Ka¥KI0ro MHCTPYMEHTAIBHOTO OJIoKa (CYIopTa) BEIOUPAIOT
MUHUMAJIBHYIO TIOJlady ¢ [0 HauOOJbIIeMy IyTH pPE3aHUs JIMUMUTUPYIOIIUE
WHCTPYMEHTHI. J[71s1 Bcex OJIOKOB MO JIMMUTHUPYIOIUM WHCTPYMEHTAM PACCUUTHIBAIOT
CKOPOCTh pe3aHust. PexxrMbl pe3aHusi COTJIaCOBBIBAIOT C MACIIOPTHBIMU IAHHBIMH CTaHKA.

Takum 06pa3om, o011ast cXxema pacueToB PEKUMOB PE3aHUS CIEAYIOIIAs :

1. Onpeoensatom enybuny pezanus t mm.

t=(D-d)/2
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pu 00pabOTKe BHYTPEHHUX IUIMHAPUIECKUX MOBEPXHOCTEH (pacTauynMBaHue,
paccBepiIMBaHUE);
D, d - mmameTtpsl 10 ¥ mociie 00padOTKH.
t = D/2 - npu cBepiicHNH;
t = H - h - mpu mmockom nwmdoBanuu, ppe3epoBaHuy.

H, h - pasmep 10 u mociie 06paboTKH.

2. Onpeoengiom nooauy S (UCXOIs U3 YCIOBHIA 00pabOTKH)

Smun = Sox N - MUHYTHAS [MMm/Mun]
Sz =8Smun / (nx z) - nogaya Ha 3y0 (JI711 MHOTOJIC3BUHHON), [MMm /3)0]
3. Cxopocmb pezanus \p (pacyeTHYIO) :
Vp = VoxK1xK2xK3

K1 — koaddurmenT kauecTBa moBepxHOCTH; K2 - K03 HUIIMEHT COCTOSHUS
3arotoBKku; K3 — ko PuimeHT kauecTsa MHCTPYMEHTA.

PacuetHoe 4nciio 000pOTOB HIMTUHIEIS

Np=1000x \p | (ITxD )

DaKTUYECKYIO CKOPOCTh PE3aHUS

Vaxm = 70 xDxnem /1000,  (m/mun)
4 Tlepuoj CTOMKOCTH MHCTpYMEHTa T (1O CIIPaBOYHUKY)
5. Mowmnocmov cmanxa (HEOOX0UMYIO):
Nreoox = N> /n,
N> - mo popMynam Teopuu pe3aHusl.
6. Onpeodensiom HOpMYy OCHOBHO20 8peMeH
To = LXi /Smuun
L - pacueTHas ayvHa IepeMeEIIeHUs HHCTPYMEHTA,
I - 9rcI0 paboYMX XO/I0B;
Syun - MUHYTHASI TI0/1a4a.
OnTuMu3aIus peKUMOB pe3aHUs MOKET MPOU3BOIUTHCS UCXOS U3
KpUTEPHUEB CEOECTOMMOCTH ¥ IMPOU3BOIUTEILHOCTH.
3aTeM MPUCTYNAIOT K MPOSKTHPOBAHUIO KAPM HALAOOK.
Tpebosanus Kk npoOeKMUpPOBAHUIO KAPM HANAOOK

1) MOyKOHCTPYKTUBHOE M300pakeHHe MaTPOHOB, IIaHT, ONIPABOK U T.II. ;
2) yKa3bIBalOTCA BCE pa3Mepbl (C OTKIIOHEHUSIMH ), IIEPOXOBATOCTh U MOTPEIIHOCTh

(GbopMBI ITOCIIE TAHHOTO TEXHOJIOTMYECKOT0 Niepexoa (onepaimm) ;
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3) pexXyluil UHCTPYMEHT (KpOME MepHO20) NOKA3BIBAIOT 8 KOHEUHOM NOJIOICEHUU,
4) obpabaTbiBaeMble MOBEPXHOCTHU BBIIEISIIOT KOHTYPHOU JIMHHUEH B J1BA pa3a TOJIIE,
YeM OCHOBHBIE JIMHUU;

5) He gomyckaeTcs IBeTHOE oopMIIeHNE HATAI0K (IITaMIT B IPABOM BEPXHEM YTIIy).

6.4. llITyyHoe BpeMs U ero 3j1eMeHTbl. OCHOBBI TEXHUY€CKOT0 HOPMUPOBAHUS.

Texnuyeckoe HOpMUpoOBaHue STO YCTAHOBICHUE TEXHUYECKA OOOCHOBAHHBIX
HOPM pacxoj1a mpou3BoacTBeHHBIX pecypcoB ([OCT 3.1109-82).

Hopma epemenu - 310 permaMeHTHUPOBAHHOE BpPEMS BBIMOJHEHUST HEKOTOPOTO
o0beMa paboT B OIPEIETICHHBIX MPOU3BOACTBEHHBIX YCIOBUSIX OJHUM I HECKOJIBKUMHU
UCTIONHUTESIMU cooTBeTCTBYHOMIECH KBambukarmu (IOCT 3.1109-82)

[Ipu TexHMUYECKOM HOPMUPOBAHUU BBISBIISIOTCS PE3E€PBHI pab0vYero BpeMeHH,
yIJIy4dIllaeTCsd OpraHu3aIus TpyJa Ha MPeaNpHUsiTUU, YCTaHABIUBACTCS 000OCHOBaHHAs
Mepa Tpyaa (T.e. periaMeHTUPYETCS HOpMa BPEMEHH ).

[Ipy TexHHYECKOM HOPMHUPOBAHUU TpyAa TEXHOJOTHYECKAs OIeparus
pasnaraeTcsi Ha JJIEMEHTHI: MAaIIMHHBIC, MAaIMHHO-PYYHBIE, IMEPEXO0jbl, padouue
XO/Ibl, IPUEMBI U JIBUKCHUS.

Kaxxnpiii sjeMEeHT MOJBEpraroT aHalu3y Kak B OTACIbHOCTH, TaK WU B
COUYETAHUU CO CMEKHBIMU DJIEMEHTAMH.

[lepen pacyeToM HOPMBI BpPEMEHHM TMPOU3BOJUTCS AaHAIU3 CTPYKTYpPbI
HOPMHPYEMOH OTEepaIUU C LEITBIO €€ YIYUIICHHS TyTeM:

® HCKJIIOYCHUS MU3JIUITHUX TIPUEMOB ¥ IBV)KCHUI;

® COKpAIIIEHHUS ITyTH BCEX JABUKCHUM;

® 3aMEHbI YTOMUTEIBHBIX TPUEMOB PabOThI O0JIEE JIETKUMH;

e oOecreueHUs BBITIOJHEHUS PYYHBIX MPUEMOB BO BpeMs aBTOMATHYECKOM

M0/1auu;

® MMPUMEHECHHUS MHOTOMECTHBIX TIPHCTIOCOOICHUIA;

® Ha3HAYCHUS PAIMOHAIBHBIX PEKUMOB PE3aHMUS;

® JCIIOJBL30BAHMS OIBITA TIEPETOBUKOB IO COKPAIICHHIO 3aTpaT BPEMEHHU.
[TpuMeHSIOTCS IBa METO1a ONIPEICIICHUSI HOPMbI BPEMCHH:

® OIIBITHO-CTAaTUCTUYECKUIM;
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® pPACUYETHO-AHATUTUYECKUM.

Texnuueckass Hopma épemenu - 3TO BpeMs, HEOOXOIUMOE ISl BBITOJIHEHUS
eAUHUIBI paOOThI, UCXOJS U3 PAMOHAIBHOTO UCIOJIb30BAHUS B JAHHBIX YCIOBUSX
NpOM3BOJACTBA Tpyda paboyero W Opyaud Tpyla C Yy4eTOM IEepeaoBOTO
MIPOU3BOJICTBEHHOTO OIBITA.

TexHudeckue HOPMBI CIIy’)KaT OCHOBOM JJisi  ompenesieHusi TpedyeMoro
KOJIMYeCTBa OOOpYJOBaHUS M €ro 3arpy3kd, IPOU3BOJCTBEHHONW MOIIHOCTH
Y4acTKOB U IIEXOB, pacyeTa OCHOBHBIX MTOKa3aTelsiel 1o TpyAy U 3apad0THOM miiate, a
TaKXKe SBJISIIOTCS OCHOBOM OINEpaTUBHOIO (KaJIEHITApHOTO) MIIAaHUPOBAHUS.

Onvimuo-cmamucmu4eckuti. ~ Memoo  HOPMUpPOB8AHUs, TPUMEHSEMbIH B
YCIOBUAX  €AUHUYHOIO M  MEJIKOCEPUHMHOIO  IPOU3BOACTBA  IIPEIAIOJIAraer
YCTAHOBJICHHE HOPMBI BPEMEHH Ha BCIO OIIEPALIMI0 B LEJIOM IIyTEM CpPaBHEHUS
BBINOJIHSAEMOM pabOThl ¢ HOPMaMHU BBITIOJHEHUS B IPOIIOM aHAJIOTUYHOU PabOTHI.

OTH HOPMBI, KaK IIPaBUJIO, SBIIAIOTCS 3aHM)KCHHBIMM M HE OTBEYAIOT 33J1a4yaM
BCKPBITUSA PE3EPBOB IIPOU3BOJICTBA U ITOBBILIECHUS IIPOU3BOIUTEIBHOCTH TPYAA.
Texnuyeckue HOpM

1) mpemycMaTpHUBarOT UCTIOJIB30BAHHUE TIEPEIOBOTO OIBITA;

2) oOecneyuBarOT  MOJHOE  HWCIOJB30BAaHHE  UMCIOMIMXCS ~ CPEICTB

IPOU3BOJICTBA U paboUyero BpeMeHH,

3) oOecreunBarOT OJHOPOJHOCTH HOPM IO <OKECTKOCTH», YTO HWCKIFOYACT

MOSIBJICHUE HEONPABIAHHO BBICOKOM WM YPE3MEPHO HU3KOW OIUIATHI TPYAA,

MPUBOIAIINX K I€30PTAHU3ALMHU ITPOU3BOJICTBA;

4) ycTpaHsSIOT KOH(MIMKTBI U CIIOPHI O MPABUIIBHOCTH HOPM, UMECIOIIHE MECTO

IIPH OIBITHO-CTATUCTUYECKOM HOPMHPOBAHHH.

B ycinoBuSX €OMHMUYHOTO M MEJIIKOCEPUMHOIO IPOU3BOJCTB ONPEAECICHHUE
HOPM BPEMEHU IPOM3BOIAUTCS IO YKPYIHEHHBIM HOPMAaTHMBAaM WM II0 TUIIOBBIM
HOpMaM, COCTABJICHHBIM AHAJIMTHYECKUM METOAaM JUIsl TUIOBBIX TEXHOJIOTHYECKHUX
IIPOLIECCOB.

3ampamul  paboueco  8pemenu  TOIAPA3ACIAIOT HA  HOpMupyemvlie W
HeHopMupyembvle.

Hopmupyemvie 3ampamol 6pemeru BKIIIOYAIOT:

OIIEPAaTUBHOE BPEMS;

BpeMsi 00CITyKMBaHUS pabouero Mecra;

BpEMsI IEPEPHIBOB;
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NOATOTOBUTENBHO-3aKIIOUYUTEIBHOE BPEMSI.

Hopma noocomosumenvro-3axniouumensrnoco epemenu 1113 BKIIOYaeT B ceOs
3aTparbl BPEMEHU Ha MOATOTOBKY K 3aJJaHHOW padoTe U BBINOJHEHHUE JIEUCTBU,
CBSI3aHHBIX C €€ OKOHYAHHEM:

a) NOJIy4eHUE MaTepuaios, UHCTPYMEHTOB, npHUCTIOCOOTIECHU,

TEXHOJIOTMYECKOU TOKYMEHTALlUK U Haps1a Ha padoTy;

0) o3HakOMJICHHE C pabOTON, WM3YYEHHE TEXHOJIOTUYECKON TOKYMEHTAIUH,

YepTeka, MOJy4eHuEe HEOOXO0IUMOTO HHCTPYKTAkKa;

B) YCTAaHOBKA UHCTPYMEHTOB, IPUCIIOCOOJIEHUH, HaIa/IKa 000pyJOBaHUS;

T') CHATHE IPUCTIOCOOICHUI U MHCTPYMEHTOB CO CTaHKa M c/ladya UX Ha CKIIa;

1) clada TOTOBOM MPOIYKIKH, OCTATKOB MaTepuaia, JOKYMEHTAalUN U Hapsa.

IloocomosumenvHo- 3axnouumenvHoe 8pems 3aTpauuBaeTCsl OAUH pa3 Ha BCIO
oOpabaThIBaeMyI0 MapTUIO, U3rOTOBIISIEMbIX 0€3 MepepbiBa MO TaHHOMY Hapsily U He
3aBUCHUT OT YHUCJIA JIeTajell B NapTUH.

Hopma onepamusenozo eépemenu Toil - 5T0 HOpMa BPEMEHHU HA BBIIIOJIHEHUE
TEXHOJIOTHYECKOU onepaluu, COCTOsIIasi U3 CyYMMbl HOPM OCHOBHOT'O BpeMeHHU - To
Y HENEPEKPBIBAEMOI'0 BCIIOMOIaTEIbHOTO BpeMeHH - TB :

Torn=To + Ts.

OcHnosnoe epems 10O mpencraBiasieT co0oOi BpeMs, B TEUEHHE KOTOPOTO

ocymiecTBisieTcss (hopMooOpazoBaHue JeTalld, TO €CTh, M3MCHCHHE pa3MEpOB U
(OpMBI 3aroTOBKH, BHEIIHETO BHJA W IIEPOXOBATOCTH IMOBEPXHOCTEH, COCTOSTHHSI
MOBEPXHOCTHOTO CJIOSI WJIM B3aWMHOTO PACIOJIOKCHUS OTHCIBHBIX  dacTei
COOPOYHOMN €TUHMIIBI U T.II.

[Tpu Bcex cTaHOYHBIX PabOTaX OCHOBHOE 8pemsi OMPEIEISICTCS OTHOIICHHEM
pacueTHOU BEJIMYHHBI ITyTH, MPONICHHOTO 00padaThIBAIOIIMM HHCTPYMEHTOM, K €0
MHHYTHOM I0J1a4e.

_L-i _L-i

T,
° s nS

MIH
rae L - pacueTHas qMHA ITyTH MHCTPYMEHTA, MM;
L=l+1,+1L,+A
rae:
|- mmHa 0OpabaThIBaEMO¥ MOBEPXHOCTH;
|, - BeiMunHa Bpe3aHUst HHCTPYMEHTA, MM;

I, - BenmunHa nepedera MHCTPYMEHTA, MM;
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I - 4UCIIO pabOYHX XOJIOB;
SMUH - MUHYTHAas TToj1aya , MM/MUH;
N - yacTOTa BpaIllCHUS IIIUHESIS Uin Ppe3sl, MHH_1;
S - mogava Ha OIMH 0O60POT MITTMHETS WK Ppe3bl, MM/00;
A - mornipaBka Ha 0e3yJIapHBIN MOIX0/T PEXKYIIEr0 HHCTPYMEHTA.

[TpunumMaercs pasHoit A=0,5...3 Mm.

D ¢ Jh D
2"-]3' “Tv
H _ A . S
et e = = - ‘““T/ ‘5‘-‘1

Pucynox 6.4 Onpejenenne BeIMUYUHBI PaO0YEro Xo0/1a MHCTPYMEHTA.
a) Uil TOKapHO# 00pabOTKM; 0) 1Ji CBEPIICHUS

Benmuuny |; onpeenstor u3 reoMeTprHUeCcKUX COOOPaXEHH (CM. PHCYHOK).

Bennunny |, npuaumarot paBHoi nopsaka |1,=0,5-Lwm.

Hopma scnomocamenvrnoeo epemenu TB - BpeMst TIeUCTBUN, HEOOXOIUMBIX IS
BBITIOJTHEHUS] OCHOBHOM PaOOTHI, M TTOBTOPSIOMIMXCS ¢ KaXKIbIM H3JICITUEM WIIH Yepe3
ONpPEJEICHHOE HX 4YHCJIO (YyCTAaHOBKA W CHATHUE M3MCJIMS, MYCK W BBIKIIOYCHUE
CTaHKa, IOJBOJI W OTBOJ MHCTPYMEHTA, MEPEMEIICHHWE CTOJa WJIKW CYyNIopTa,
MpoMEpbl M3JCJIMSI, CMEHAa HMHCTPYMEHTAa WJIM €ro IepeyCTaHOBKA, €CJIM 3TO
MIPOM3BOJIMTCS HA KXKI0€ M3JSIUe WIN Yepe3 ONPeAeICHHOE UX YHCIIO).

Bcnomozamenvnoe epems onpenensiercss CyMMUPOBAHUEM €TI0 COCTAaBJISIOIINX
AJIEMEHTOB, TIPUBEICHHBIX B  TaONHWIIaX HOPMATHBOB IO TEXHHUYECKOMY
HOPMHPOBAHHUIO.

Bpemsa obcnyscusanus paboueco mecma Toé TpeACTaBISET COOOM dYacTh
HITY4YHOTO BPEMEHU, 3aTPAYMBAEMYI0 MCIOJHUTEIEM Ha TMOJJEpPKAHUE CPEACTB
TEXHOJIOTHYECKOTO OCHAIEHUS B PaOOTOCTIOCOOHOM COCTOSIHUM, YXOJ 3a HUMHU U 32

pabouuM MecToM.
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B ycnoBusix MaccoBOro mpoM3BOJCTBA BpeMs OOCTYXKHUBaHUSI pabOUyero Mecra
NOJpa3fensieTcs Ha 6peMss  MeXHU4eckoeo U  8pemMs  OpeaHU3AYUOHHO20
00CTYHCUBAHUL.

Bpemsa mexnuueckozo obcnyscusanusi Tmex - 3TO BpeMs, 3aTpadyMBaeMoe Ha
yXoJ1 3a pabounM MecTtoM (0OopymoBaHHEM) (CMEHA 3aTYIHUBIINXCSI UHCTPYMEHTOB,
pEeryJaupoBKa MOJOXKEHUSI MHCTPYMEHTOB, MOAHANa/Ka 000pYyIOBaHMS B Mpoliecce
paboThl, ylnajleHue CTPYKKH MU T. I.). Bpems TeXHUYECKOro OOCITyKUBaHUS
OIIPEIICIISIFOT B IPOIICHTAX OT onepatuBHoro Bpemenu (1-7)% .

Bpewmsi opranuzanionHoro oociyxuBaHusi Tops - 3TO BpeMs, 3aTpayuBaeMoe
Ha yXOJ 3a pa0ouWM MECTOM B TeUeHHE pabodeil cMeHbI (Bpemsi Ha pacKiIaaKy U
yOOpKy HHCTpYMEHTa B Havajie U B KOHIIE CMEHBI, BpeMs Ha OCMOTpP U OonpoOOBaHue
0o00OpyIOBaHUsA, BPEeMsI Ha €ro CMa3Ky M YHUCTKY W T. 11.). BpeMsi opraHu3arimoHHTO
00CITy>KMBaHUS ONPEACIIACTCS B IPOIIEHTaX OT onepatuBHOTro BpemeHu (1-4)%.

Bpemss  nepepvicos  Tnep (2-4)% - 5TO0 dYacTh IITYYHOTO BPEMEHH,
3aTpaynMBaeMasi 4YeJIOBEKOM Ha JIMYHbIC TOTPEOHOCTH U OTJIBIX.

B MammHOCTpO€HHMM HOpMa BpEMEHH OOBIYHO YCTAHABJIMBACTCS Ha
TEXHOJOTHYECKYIO ONEPALIUIO.

Takum 06pa3om, Hopma épemeru (IUTYIHOE BPEMsI) BKIIFOYACT:

TII.['I‘ = To + TB +Toﬁc + ToT,;c[ = Tun + Toﬁ

c ¥ TOT}I

500041

K
T, =Toqll +—
T orl[ +100]

rie K - mpoueHT omnepaTMBHOrO BpeMEHM Ha OOCIyXMBaHHE paboyero Mecra
(TEXHUYECKOE U OPTaHU3AIMOHHOE), OTABIX U JHYHBIE MTOTPEOHOCTH pabovero.

B HOpMy IITY4HOTO BPEMEHH HE BKJIIOUAIOTCS 3aTpaThl BPEMEHHU Ha pabOTHI,
KOTOphIE MOTYT OBITH BBIIIOJIHEHBI B TEYCHHE AaBTOMATUYECKOW pabOTHI
000pyIOBaHUs, T.€. MOTYT OBITh IEPEKPHITHI MAITUHHBIM BPEMEHEM.

UImyuno-kanvkynsayuonnoe  epemsi  Twmx. -  COCTOUT U3  HOPMBI

MMOATOTOBUTCIIbHO-3AK/IIIOUUTCIIBHOI'O BPCMCHHM Ha  IIAPTHUIO O6pa6aTBIBaCMBIX
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n3gaeu Tns 1 HOPMBI IITYYHOTO BpeMeHU Twm. VICTIONB3yeTCs B €AUHUYHOM
CEPUHHOM MPOU3BOJACTBE
T wrx= T wr+ Tz In
rzie N - KOJIMYeCTBO JieTajieil B o0pabaThiBaeMOil apTHH.
3nauenus ko>duuuenra Knpunumaercs cornacuo Hopmatusam.
OnpedeneHue senuyunbl 6CNOMo2amenbHo2o epemenu Tecn. .
BcnomorarenbHoe BpeMs MOPa3AEIISIOT Ha :
® BpeMs, CBSI3aHHOE C YCTAHOBKOM 3aroTOBOK;
® BpeMs, CBSI3aHHOE C IEPEX00M (Ha YIPABJICHUE CTAHKOM, CMEHY PEXKYIIETO
WHCTPYMEHTA, YCTAaHOBKOM €ro Ha pa3Mep);
® - BpeMs, CBA3aHHOE C U3MEPEHUEM.
[Ipu onpenenenuun 76cn. y4UTHIBAIOT: IPUMEHIEMOE 000pYI0BaHHE, CIIOCOO
€ro YCTAHOBKH U 3aKpEIICHHUs], TadapuThl U Macca 3aroTOBKU, TOUHOCTh Pa3MEPOB.
[Ipu npoekTrupoBaHUN HEOOXOIUMO YUUTHIBATh, uTO 16 < To.
Kosguyuenm ocnosnoco epemenu :
Ko = Tol Tum.
Ko > 0,7 - nng MaccoBOTro ¥ KPyIHOCEPUHNHOTO MPOU3BOJICTBA;
Ko = 0,5 - nna MenkocepuHoro.
Jna ymenvuienus Teen. IPUMEHSIOT OBICTPOACHCTBYIOLINE PUCTIOCOOICHHUS,

COBMCIIAIOT BCIIOMOI'aTCJIbHOC BPCMA C OCHOBHBIM U T.I.
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lonamue o xponomempaosce u OP/].

Xponomempasic - cnoco0 U3YUYEHUs] TEXHUUECKUX omnepauuid u Ton., MyTEM
HAOMIOACHUH W W3MEPEHUH  MHUKIMYECKA  TIOBTOPSIONMIMXCS  DJIEMEHTOB
HEMOCPEACTBEHHO Ha pabouemM Mecte. Ero mnpuMeHsoT . pa3paboTku
HOPMAaTHBOB, U3YYCHUSI COCTABAa ONMEPATUBHOTO BPEMEHHM IO 3JIEMEHTAM, BBISIBJICHUS
MIPUYHH HEBBITIOJHEHUS HOPM, I 0000IIEHUS U BHEIPEHUS MTEPEOBOTO OTIBITA.

®P][ (botorpadust pabodero aHs)- CIOCOO U3yUEHUS 3aTPAT BPEMEHH, ITyTEM
M3MEPEHUN BCEX JIEMEHTOB pabouero BpEMEHH U €ro MOTepb, HAa MPOTIKEHUU BCEH
CMEHBI WM €€ OTJICJIbHOM YacCTH.

Ee npuMeHSIoT [171s1: BBISIBJICHUS] IPUYHUH MOTEPh pab0Uero BPEMEHH C IIENIbI0
MOBBIIIEHUS] TPOU3BOIUTEIBHOCTH, pa3pabOTKU HOPMATUBOB U T.]I.

Hopma evipabomxu- KOIMYECTBO MPOAYKIIMU B €AMHUILY BpeMEHU (CMEHa, yac ).

Hs = TCM./Tmm

6.4. OdopMiieHHEe TEXHOJTOTMYECKON JOKYMEHTAIUU

TpeboBanust 1o OPOPMIICHUIO TEXHOJIOTUUECKON JOKYMEHTAIIUU 3aBUCST OT
TUTIA TIPOU3BOJICTBA, cTaauu paspadotku TII u permamentuposanst [OCT3.1102-81,
3.1404-86, 3.1118-82 u mp.

B cootBercTBrm ¢ 'OCT 3.1102-81 0CHOBHBIE TEXHOJIOTHYECKHUE TOKYMEHTBI
OBIBAIOT: 0OWe20 U cneyualbHo20 Ha3HAYCHHUS.

JlokyMeHTBI 0Oweco Hasnayenusi: Kapta 3cku3oB (KD) - comepxkariast 3CKU3bI,
cxeMmbl, Tabnuubl A nosicienust TII, onepauuu unu nepexozia, BKIOYask KOHTPOJb
U repeMenieHust; Texaonornueckas uaerpykuus (TH) - st onucanus TIT meromos
U MPUEMOB, NOBTOPSIOIIMXCS MPU M3TOTOBICHUM W3JENINN; MPABWI JKCIUTyaTaluu
CPEICTB TEXHUYECKOrO0 OCHAIleHUS (MPUMEHSIOT IS COKpallleHus o0bema
pa3pabaThIBa€MOM TEXHOJOTUYECKOU JTOKYMEHTAIUN).

JlOKyMEHTHI cneyuanvrioco HazHavenus onucuiBaroT TII.

1. Mapwpymuas  xapma (MK) sBIsS€TCS OCHOBHBIM U 0053aTEIBbHBIM
JIOKYMEHTOM KOMIUIEKTOB Ha €IWHUYHbIe, TUNOBbIe (rpynmnosbie) TII, B kKoTopoMm

ONUCKIBAIOT BeCh T1I B mOCI€e10BaTENLHOCTH BBIITOJHEHUS ONIEPALIUH.
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Wudopmannio 3amuchiBalOT B TEXHOJOTHYECKOW IMOCIETOBATEIBHOCTH C
BO3MOKHOCTBIO niepeHoca (kpome A u b) Ha mocienyromme CTpoKHu.

A HaumeHoBanue onepauuu
HaumenoBanue o60py1oBaHus

CopeprxaHue ornepanuu o nepexoaam

N O ™

[Tpumensiemasi TEXHOJIOTUYECKAsE OCHACTKA (IIPUCTIOCOOIIeHNE,
BCIIOMOTaTeJIbHBI HHCTPYMEHT, PEXKYLIUNA HHCTPYMEHT, CIECAPHO -
MOHTaXHbII HHCTPYMEHT, CHEIIUAIbHbIA HHCTPYMEHT, CPEJCTBA
U3MEPEHUI).

P Pexumbl O6p2160TKI/I (1=1, t=0,5mm; S=0,1 mm/06,; V=80 mm/mun; N=800 mun-1

B MK yka3pBalOT 4YHCIO OJHOBPEMEHHO MPUMEHSEMBIX E€IUHUII
TEXHOJIOTHYECKON OCHACTKH, KOAbl (omepauuid, o0OpyI0oBaHHUs), O0OBEM MAPTUU
(OII), nOArOTOBUTENBHO - 3aKIIOYUTENBHOE M IITYYHOE BPEMsI, MAaCCy 3arOTOBKH U
JeTajau, HOpMy pacxoja, MaTepuall.

Jnsa  tunoBeix m rpynmnoBbix TII B MK yka3sIBaroT TOJBKO MHOCTOSIHHYIO
nH(pOpMaIUIO, OTHOCSIIYIOCS KO BCEH TPyIIe 3arOTOBOK.

Jlnisa 3anucu npumeHstoT cnenuanbabie 6manku mo 'OCT3.1118-82 (dopmer 1
U 2), 3a0UCU JOJDKHBI JIENIaThCsl YEPTEKHBIM IIPU(PTOM, BbICOTa OYKB 5-8 MM.
Bo3MoxHbl 1Ba ciaydas ucnons3oBanusa MK: mimg mapmpyTHOro m mapumpyTHO-
ONEPALMOHHOTO ONHMCAHUA.

Bmecto MK  pomyckaercs  MCHONb30BaTh  COOTBETCTBYIOIIME — KapThI
texHosioruueckoro mpoiecca (KTII), koTopsie mpeaHasHAYEHBI JIJIs1 OTIEPAITMOHHOTO
onucanus TII mo Bcem omepanusiM oaHOro BuAa GopMooOpazoBaHus, 00pabOTKH,
COOpPKHM WJIM PEMOHTA C yKa3aHHEM MEepPEeX0J0B, PEKHMOB, CPEICTB TEXHHUYECKOTO
OCHAILIEHHSI, MATEpUATIbHBIX U TPYJIOBbIX 3aTpar.

(KTTII ) - xapTa TUIIOBOTO TEXHOJIOTUYECKOTrO ITpoliecca MpeIHa3HAYEeHa IS
ONMCAHUA TUITOBBIX WK TpynnoBbix TII.

TJI - tutynbHbIN TUCT opopmisitoT Ha oTAenbHble TIT wnu rpynmnsr TI1.

2.0nepayuonnas  kapma  (OK) - npuMmeHsercs I ONHCAHHUSA
TEXHOJOTHYECKUX  OMNEpalil ¢ YKAa3aHHEM [OCIENOBATEIbHOCTH NEPEXOJIOB,
JAHHBIX O CPEICTBaX TEXHOJOTMUYECKOTO OCHAILCHHUS, PEKUMAX U TPpyA03aTpaTax.

OK odopmisitor Ha dopmatax MK2 u 16 (I'OCT3.1118-82), ycnoBHOe

o0o3Hauenue Takoro gokymenta MK/OK. Ux npumenstor npu paszpaboTke
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CANHHNYHbIX TH, B HMUX YKa3bIBalOT JAHHBIC 110 TCXHOJOTHUYCCKUM PCIKUMAM. O0BeM
JaHHBIX JOJIKCH OBITH HACTOJIBKO IIOJIHBIM, yTOOBI HMX OBLIO JOCTATOYHO JOJId
BBIITOJIHCHUA onepaunﬁ C 3a1aHHBbIM Ka4CCTBOM.

3.Kapmvi _munosou _(epynnosoi) onepayuu (KTO) - HCHOAB3yIOT 1JIs

ONKCAHUS THUIOBOW (IpyNIIOBOM) ONepaludyd C YKa3aHHEM IOCIEA0BATEIbHOCTU
BBIMIOJTHEHUST TEPEXOJ0B W OOMMX JaHHBIX O TEXHOJOTUYECKONM OCHACTKE U
pexumax. KTO odopmistor Ha dopmax MK .2 u 16 (I'OCT3.1118-82), ux
ycioBHoe obo3naueHne MK/KTO.

B MK/KTO BoccTtaHOBIE€HHS THIIOBOM IOBEPXHOCTH JOMOJHHUTEIHHO
IPUBOJAT WHCTPYKTUBHBIC YKa3aHUS B TEKCTOBOHM (opme (Impu HEOOXOAMMOCTH C
PUCYHKaMHU).

4.Bedomocmev  demaneii ( coopounvix eounuy) K taunoBomy TII (ormeparium)
BTII mnpennHasHaueHa muis yKa3aHMs CcOCTaBa JETajl€d WM TUIOPAa3MEpPOB
MOBEPXHOCTEN, BOCCTaHaBIMBaeMbIX 1Mo TunoBomy TII (omepauuu) u nepemMeHHbIX
JAHHBIX, O Marepuane, CpEeACTBAX TEXHUYECKOIO OCHAIICHMS, pEeXKUMax H
tpyno3zarpatax. BTII (BTO) odopmusior Takke Ha ¢opmax MK 16 u 2
['OCT3.1118-82 ¢ ycnoBabiM 0603HaueHneM MK/BTIT (MK/BTO ).

[Ipu pazpaborke THnoBeix TII B MK/BTO paror monHyro 3amuch
HEOOXOAUMBIX JTAHHBIX MO TEXHOJOIMYECKUM pEeXUMaM (TIOCIEIHUE YKa3bIBAIOT B
TabauyHOM (hopMe ), yKa3bIBalOT (MPU HEOOXOIUMOCTH ) OCTUTAEMbIEC pa3Mephl U
KaueCTBEHHbIE MOKa3aTenu (rmocie o0paboTKM), MPUBOAAT TAK)KE M IPOMEKYTOUHBIE
pa3Mepbl U KX TOYHOCTb.

5.Bedomocms  mexnonoeuueckux ooxymenmos_(BT]]) ompenensier coctaB
TEXHOJIOTUYECKUX  JOKYMEHTOB, MPUMEHSIEMBIX TPU  H3TOTOBJICHUU  WIIU
BOCCTAaHOBJICHUU JETaJIel, U TPeHa3HAYEHA U1l UX KOMILJIEKTOBAHMUSI.

BT/l siBnsiercs 00s13aTeIbHOM, €CJIM B IOKYMEHTALUM J1aHbl CChUIKK Ha TunoBoi TII.

BT/l moxuo odopmisate Ha ¢popmax MK2 u 16 I'OCT3.1118-82, toraa ero
ycioBHoe oOo3Hauenne MK/BT/I; 3amuch BBINOJTHSAETCS B CTPOrOM MOPSIKE
CJIEIOBAHHUSI CCHLIOK.

6.Beoomocmsy  ocnacmku (BO) coctaBnsgercs Ha KoHKpeTHbii TII w
odpopmisieTcs Takxke Ha popmax MK 2 u 16, ¢ ycinoBubiM 0603HaueHnem MK/BO.

7.Kapmwi ockuzos (KQ) — kpome 0JaHKOB CIIEIHATBLHON (POPMBI, JOMYCKAIOTCS
opopmisaTe Ha Onankax MK2 u 16 'OCT3.1118-82, ¢ yciaoBHBIM 0003HaUYCHUEM
MK/KD.
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B 3aBucuMOCTH OT THNA MNPOU3BOJACTBA (COOTBETCTBEHHO M MPOrPaMMBbI
BBIMTYCKA), CIIOKHOCTH M TOYHOCTH 3aroTOBOK IPHUMEHSIIOT CIERyIomue ¢opmbl
onucanus TI1.

a) MmapwipymHoe - KOTJla TPUBOJUTCS COKpAIIEHHOE OIHUCAHUE BCEX
TexXHoJIoTHYeckuX omepanuii B MK B mocienoBaTeIbHOCTH WX BBIMOJHEHUS 0€3
yKa3aHusd NEPEeXOJOB M pPEXUMOB. Ero mnpuMeHAOT IsI €JUHUYHOTO,
MEJIKOCEPUIMTHOTO Y ONIBITHOTO MTPOU3BO/ICTBA.

0) onepayuonnoe - KOraa MOJHOCTHIO PACKPBIBAIOTCS COJICPKAHKE OIICPALINH C
YKa3aHUEM BCEX IIEPEXOJIOB M PEXKUMOB. Ero mpuUMEHSIOT i MacCOBOTO H
CEpPUIHOI0 MPOU3BOJICTBA, a TAKXKE I 0COO0 CIIOKHBIX JIETAICH MEITKOCEPUMHOTO U
JlayKe €AMHUYHOTO MPOU3BOJCTBA.

B) MApuipymHo-onepayuoHHoe - Korjaa NpUBOAUTCA COKPAIEHHOE ONMUCAHUE
TEXHOJIOTnYecKnX onepanuid B MK B mocnegoBaTtenbHOCTH WX BBITIOJHEHUSA C
MTOJIHBIM ONIMCAHUEM OTJICJIbHBIX ONEPAIMi B IPYTUX TEXHOJIOTHUYECKUX JOKYMEHTaxX
(pexoMeHyeTcs JJisi CEpUMHOr0, MEIKOCEPUMHOTO U OMBITHOTO MPOU3BOJICTBA CO

CJIO’KHBIMH K TOYHBIMH SaFOTOBKaMI/I).



142

7.PABMEPHBIN AHAJIN3 TEXHOJOTNYECKHX NPOLLECCOB
7.1.3apa4m 1 He0OXOAMMOCTH PA3MEPHOI0 AHAJIM3A.

OpnHoil U3 IIaBHBIX 337a4 Pa3MEPHOrO aHaM3a TEXHOJIOTMYECKUX IPOLIECCOB
(TII) sBnsercs mpaBUIbHOE U OOOCHOBAHHOE OINPEACIICHUE HNPOMEICYMOUHLIX W
OKOHYAMENbHLIX ~ TEXHOJOTHYECKUX pa3mMepos W OONycKog Ha HUX A
oOpabaTheIBacMOM JTeTau.

[Tpu paspaborke TII mexanmdeckoit 0O0pabOTKHM AeTalield Ha HaJaKCHHBIX
CTaHKax B YCIIOBUSAX CEPUMHOIO M MAacCOBOI'O MPOM3BOJCTB Ha KaXKIYIO OINEpPALUIO
OOBIYHO COCTABJISIOT ONEPALMOHHBIA 3CKH3. Ha 3TOM 3CKM3€ TEXHOJIOI yKa3bIBaeT
YCIOBHBIMU 3HaKkamMu Oa3upyOIIHe [OBEPXHOCTH, a TaKXe IMOBEPXHOCTH C
pa3MepaMH M AOIMycKamu, oOpabaThIBAEMbIMU Ha JTAaHHOW OIEpauuu. JDTH pa3Mephbl
MOTYT OBITh IPOMEXKYTOUYHBIMUA HJIA OKOHYaTeIbHbIMU. Bce oHM monydarorcs B
pe3ynbTare BBINOJHEHHUS JAaHHOW ONepaluy, YCTAHABIMBAIOTCA TEXHOJIOIOM U
Ha3bIBAIOTCS TEXHOJOTHYECKUMHU.

OkoHYaTeNbHbIE TEXHOJOTMYECKHE pa3Mepbl MOTYT COBNAJaTh WM HE
COBIAAAaTh C KOHCTPYKTOPCKUMH, KaK KOHCTPYKTOP MPHU MPOCTAHOBKE pa3MEPOB Ha
YEpTEeKE JEeTald HE BCErja HMMEET BO3MOXHOCTh YUYWUTHIBATh TEXHOJIOTHIO €€
M3rOTOBJICHUS M CTaHKHU, Ha KOTOPBIX OHa Oyner oOpalarbiBaThbcs. Mexay Tem,
TEXHOJIOTHSI O00pabOTKM JeTald M MPUMEHSIEMOE CTaHOYHOE OOOpyJdOBaHUE
OKa3bIBAIOT CYLIECTBEHHOE BIUSHUE HA MPOCTAHOBKY pa3MEPOB Ha JI€TaJu.

Hampumep, mnocnenoBaTelnbHOCTh — BBINOJIHEHUS  pa3MepoB  JJIMH Y
CTYNEHYaTOTO Baja OyJeT pazindyHa Ipu o0pabOTKe Ha TOKApHOM CTaHKE, Ha
PEBOJILBEPHOM, HAa MHOTOPE3LOBOM TOJIyaBTOMAaTe, Ha THUIPOKONUPOBAILHOM
MOJIyaBTOMAaTE U Ha CTAHKE C IPOrPaMMHBIM yIpaBieHUEM. B 3aBUCMMOCTH OT Tuna
CTaHKa, MHCMOJB3YEeMOro JJisi  0OpaOOTKM  CTYNEHYaTOro Baja, JOJDKHA
MPOU3BOAUTECS M COOTBETCTBYIOIIAs MPOCTAHOBKA pa3MepoB. B ogHux ciyyasx
HEOOXO0IMMO pa3Mephl BCEX CTYNEHEW yKa3bIBaTh OT OJHOM M3MEPUTEIHHOUN 0a3bl, B
JIPYTUX ClIydasix - JUIs psiia CTyNIEHel OT Topla Bajia, B TPETbUX - B BUAE IIEMOYKH OT

TOpLA U T. 1.
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OOBIYHO Ha JIMHEWHBIE pa3Mephl IeTalei, BXOAAIUX B COOPOUHBIE pa3MEepHBIE
LEMU, KOHCTPYKTOpP YCTaHABJIMBAET JIONYCKM U TMpEACIbHbIE OTKJIOHEHUS Ha
OCHOBaHUU pacueTa cOOpOUHBIX pazMepHbIX Ieneil. [loaTromMy Besikoe mpon3BOIBHOE
pacHIMpeHre MOJIEW JOMYCKOB M MPEACNIbHBIX OTKJIOHEHWI Ha 3THU pa3Mepbl IO
KaKHUM-JTHOO TEXHOJIOTHYECKIUM COOOpaKEHHUSIM HEIOIYyCTUMO.

[Ipy BBIMOMHEHUM pa3MEpPOB JJIMH B MPOLECCE MEXaHHMYEeCKOW 00padoTKu
OOBIYHO YYaCTBYIOT JBE IOBEPXHOCTHU, U3 KOTOPBIX OJIHA MOABEpraeTcs o0paboTKe, a
Ipyras SIBISIETCS TOM MOBEPXHOCTBHIO, OT KOTOPOM MJODKEH OBITh BBIACPIKAH
TpedyeMblil pazmep. [Ipu paboTe Ha npenBapUTETbHO HACTPOCHHBIX CTAHKAX OT 3TOM
MOBEPXHOCTU HACTPAUBAIOTCA PEXKYIIMA MHCTPYMEHT WM ynop craHka. [loatomy
3Ta MOBEPXHOCTh HOCUT Ha3BAHHE HACTPOEYHOU Oas3bl.

[Ipu 06paboTKe 00HOU nosepxHOCMU OOHUM UHCIMPYMEHMOM, TO TIpU padboTe
Ha HACTPOEHHBIX CTAHKaX B KAa4ECTBE HACTPOEYHOU 0a3bl OOBIYHO HCIOIb3YETCA
TEXHOJIOTHYECKas 0a3a JeTalu.

Ilpu  mnocouncmpymenmanvHoti ~ obpabomke, KOTIa  OJIHOBPEMEHHO
oOpabaThIBaeTCsl HECKOJIBKO MOBEPXHOCTEN pa3HbIMU MHCTPYMEHTAMU, a TAKXKE MPHU
MHOTOIO3UIIMOHHOW 00pabOTKe Ha IMOJyaBTOMAarax M arperatHbIX CTaHKax, B
KaueCTBE HACTPOCUHBIX 0a3 HCHOIB3YIOTCA JABE MOBEpXHOCTH. OJaHAa M3 HHX
COBIAAAET C TEXHOJOru4eckor 0a3zoil. OT 3TOM MOBEPXHOCTU HACTPAUBAETCS OIAUH
U3 PEXKYIIUX HWHCTPYMEHTOB, a 00paboTaHHAas 3TUM HHCTPYMEHTOM IOBEPXHOCTH
OyJIeT CIyKUTh HACTPOSYHOUM 06a30M JjIsl BCEX OCTaJIbHBIX HHCTPYMEHTOB.

TexHonornyeckre U HacTpOeyHble 0a3bl MOTYT COBMNAAATh WJIM HE COBMAIATH C
KOHCTPYKTOPCKMUMH 0a3zamu, T.€. C TOBEPXHOCTSAMHU, OT KOTOPBIX yYKa3aHbl pa3Mepbl
Ha yeprexe Aetand. [Ipm HecoBMageHWU TEXHOJIOTMYECKUX M HACTPOEYHBIX 0a3 ¢
KOHCTPYKTOPCKHMH, TEXHOJOT BBIHYXKIEH MPOU3BOJUTH TMEpecueT pa3MepoB U
JIOMYCKOB M TPOCTABJIATh HA OMNEPAllMOHHOM JCKH3e oOpabaThIBaeMoOM aeTayiu
TEXHOJIOTHYeCcKue pa3Mepbl. EciM Ha KOHCTPYKTOPCKHE pa3Mepbl YCTaHOBJICHBI
Jrcecmkue JOMYCKUA, TO TEpPEecyYeT pa3MepoB OT HOBBIX 0a3 MOXKET NPHUBECTH K

MOJYYCHHUIO TPYAHOBLIIIOJHUMBIX JOITYCKOB Ha TCXHOJOTHYCCKHUEC Pa3MCPELI.
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Hanpumep, npu 06paboTke Bajiika Ha aBTOMaTe WM Ha PEBOJILBEPHOM CTaHKE
IPUILIOCH OBl MEPecYUTaTh pa3Mephl M JOMYCKH, TaK KaKk HacTpoeyHas 0aza 3 He

COBITaJIaCT C KOHCTPYKTOPCKOH (ITOBEPXHOCTH 1).
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Pucynok 7.1 Cxembl TEXHOJIOTMYECKUX pa3MEPHBIX Ienel npu oopadboTke
BaJia Ha PEBOJIbBEPHOM CTaHKE.

A1:A, - KOHCTPYKTOPCKHUE pa3MepHl;

Ax.S , Z - texHoNOrMUECKHE pazMephI

[To uepTexy 3aMBIKAIOLIUM 3BEHOM 100eMAanbHOU PA3MEePHOU Yenu SIBISIETCS
pazmMep A= A, — A Y AOIYCK Ha HEro OyJeT paBeH CyMMe JOIyCKOB Ha pa3Mepbl
AH A,

Yro0Osl 00ecrieunTh 3aJaHHbIE JOIYCKH Ha pa3Mepsl A; U A,, HEOOXOIUMO
BeCTH 0OpalOTKy JIeTalld B CJIEAYIOIIEM MOPsAKE: OTpe3aTh 3arOTOBKY Ha pa3Mep

A, , 3aTeM 00paboTaTh MOBEPXHOCTh 1, BeIIEp:KAB pa3Mep A, OT MOBEPXHOCTH 1, n
pazMep A , MOIY4YUTCs caM cOOOM.

[Ipu 006paboTKe 3TOM NeTanu Ha aBTOMATe WM pPeBoib8epHOM CMAHKe TaKas
MOCJIEI0BATEILHOCTh HEBO3MOXHA. B maHHOM ciyyae HacTpoeuHoil 0a3zoil Oyner
IOBEPXHOCTH 3, IO3TOMY CHauaja Hy)KHO OOTOYMTh ITOBEPXHOCTh 1 Ha pazMep A,
BBIJICP)KMBAsi €ro OT MOBEPXHOCTH 3, a 3aTeM OTpe3aTh JeTalb B pasMep A, IO
4epTexy. 37ech HacTpoedHas 0aza HE COBMAAAeT C KOHCTPYKTOPCKOW W TpHU

YKa3aHHOM MOCJIEeI0BATEILHOCTH 0OpaOOTKU MOBEPXHOCTEH JI€Tadd 3aMbIKAIOIIUM
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3BEHOM TEXHOJIOTMYECKOW pa3MepHOM Lienu OyneT yxKe He pa3Mep A, a pa3Mmep

A1, KOTOpBIH IOJIydaeTcsi caM COOON B pe3ysIbTaTe BBIIOJIHEHHS Pa3sMEPOB A U

Az
UtoObl 00ecneunTh 3aaHHbIN 10 YepTexy (pUCyHOK 7.1) momyck Ha pa3mep

Ay, IPHUIUIOCH OBl YCTAaHOBUTH TPYJHO BBIIOJHHUMBIE JOIYCKH Ha Pa3sMeEpbl A

U, A, TaK KaKk HEOOXOANUMO, YTOOBI BBIIIOJIHSIOCH YCIIOBUE § N 2.8

s sToro motpeboBaioch Obl y)KECTOUUTH AOMYCKH, YTO MOXKET OKa3aThCs
NPAKTUYECKH HEBBIMOIHUMO. [lo3TOMYy BO3HHMKaeT HEOOXOJUMOCTh BBECTH
JTOTIOJIHUTEIBHYI0 00pabOTKy MOBEPXHOCTH 1 C HCHONB30BaHUEM [JIsi  ATOM
OIlEpallii B Ka4eCTBE HACTPOEYHOM 0a3bl MOBEPXHOCTH 2, OCTaBUB npumyck Z, Ha
noepxHoctu 1. Ilpu Takoii cxeme o0oOpabOTKM BaJMKa B JBE OIlEpaluu

3aMBIKAOIIMM 3BEHOM TEXHOJOTMYECKOM pa3MepHOW nenu Oyner pasmep A,, Tak

Kak pasMep A oOecrednBaeTcs Ha TIEPBOU OINEpanuu, pasMep A, - Ha BTOPOH, a

pasmep A, nosydaercs cam co0oi. B 3ToM cirydyae HE0OXOIUMO YCTAaHOBUTH TaKOU

JOIIyCK Ha pa3Mep A, YTOOBI BBINOJHSIOCH PAaBEHCTBO: § Ay = 0ATOA; JroT

JOMYCK YX€ JOJKEH OBbITh BBIMOJHUMBIM IpU OOpabOTKE Ha aBTOMATe WIH
PEBOJILBEPHOM CTaHKE.

[Ipu cxeme 0OpabOTKM BajMKa B JBE ONEpaluy BO3ZHUKAET HEOOXOAUMOCThH B

ONpEEIICHUU MPOMEXKYTOUYHOTO TEXHOJIOTUYECKOTO pa3Mepa S . st storo HY>KHO
paccuuTaTh TEXHOJOTMYECKYIO PA3MEPHYIO LI€Tb, B KOTOPOUM 3aMBIKAIOIIMM 3BEHOM

sisietcs punyck =S — A, .

PaccMOoTpeHHBINI NpuMEp TOKAa3bIBAET, UYTO pPa3MEpPbl, YCTAHOBJICHHbBIC
KOHCTPYKTOPOM Ha 4YEepTexKe AETAIM, YK€ INPEAONPEAECIAIOT IOCIEI0BATEIBHOCTD
00pa0OTKM OTJENbHBIX TMOBEPXHOCTEH, CBSA3AHHBIX MEXIy CO0O0N JIMHEHHBIMU
pasmepamu. Ho 3Ta mocnienoBaTtenbHOCTh HE BCErja BBINOJHHMMA MpU 00paboTke
3arOTOBKM  JIETAJIM HA TMPEABAPUTEIIBHO HACTPOCHHBIX CTaHKax, TaK Kak
TEXHOJOTUYECKHE W HACTpoeuHble 0a3pl HE BCerja MOTYT COBMAaaTh C
KOHCTPYKTOPCKUMH ©0a3zamMu. B CBA3M ¢ 3TUM U BO3HHUKaeT HEOOXOIUMOCTH

PasMCPHOTO aHAJIM3a JJIA BBIIIOJIHCHUA OTACIIbHBIX onepaunﬁ " IICPCXOJ0B.
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OnpenenieHHe TEXHOJOTMYECKUX pPa3MEPOB M JIONMYCKOB HAa HHUX JOJDKHO
IIPOU3BOJAUTHCS HA OCHOBE BBISBJICHHS M pacyeTra TEXHOJOTMYECKHX PpPa3MEPHBIX
Henei, BBIPAKAIOIIUX CBSI3b pa3MepoB o0OpalaThiBaeMOW JETaad IO Mepe
BBIIIOJIHEHHSI TEXHOJOrnyeckoro mpouecca. OIHAKO B pe3ylnbTare pacyera
TexHoJoruueckux pasmepubix 1emnei (TPL]) mMoxer okazaTbcsi, 4YTO MpUHSTAS
MOCIIE0BATEIbHOCTh O0pPabOTKHA OTICNBHBIX MOBEPXHOCTEH 3arOTOBKH JAETallu
ABJIIETCS HEPALMOHAIBHOM, TaK KaK JOMYCKA Ha TEXHOJIOIMYECKHE pa3MephI
MOJIYYarOTCS TPYHO BBIIOJHUMBIMHU.

B »Ttom ciaydae HeoOXOAUMO MOEPECMOTPETh  MOPSAIOK  OOpabOTKH
MOBEPXHOCTEW JETAIM M YCTAHOBUTH TaKOW, MPU KOTOPOM OCYIIECTBIISIACH ObI
BO3MOKHOCTh MaKCHMAJIBHOT'O COBMELIEHUS TEXHOJOTHMYECKUX, HACTPOECUYHBIX U
KOHCTPYKTOPCKHX 0a3.

Takum oOpaszom, pasmepHsbiii anaiu3 TII Ha OCHOBE BBHISBICHUS M pacueTa
TPLI mo3BoJII€T HE TOIBKO YCTAHABIMBATH TEXHOJOTMUECKUE pa3Mephl U TOIYCKU Ha
HUX, HO U 00Jiee 000CHOBAHHO Pa3JeiIUTh NPOLECC HA ONEPALIMU U MEPEXOIbI.

Hekxomopwie nogeepxnocmu  3aroTOBOK JE€TAJIEM MOTYT TMOJABEPraThCs
00paboTKe Ha HECKOJIbKUX MEPEX0/1aX MM ONEepalnsX B 3aBUCUMOCTH OT TpeOyeMoun
IEPOXOBATOCTH U TOYHOCTU 0OPaOOTKH.

B »Tom cmydae ocTaBiuseTrcs MNPUIYCK Ha IMOCIEAYIOIIANA NEPEXON WIIH
ONEpalMI0 U YCTAaHABIMBAETCS HEOOXOAMMBIM MPOMEKYTOUHBIN TEXHOJOTHMYECKUI
pas3mep. [ns  ompeneneHus  3TOro  pasMepa  HEOOXOAMMO  pacCUMTATh
TEXHOJIOTHYECKYI0 Pa3MEPHYIO LI€Mb, Y KOTOPOM 3aMBIKAIOIIUM 3BEHOM SIBISETCS
PUITYCK.

[Ipunyck pgofkeH ObITh MNPEABAPUTENBHO YCTAHOBJIEH JMOO B BHUJAE
MUHHUMAJIBHOTO, JIUOO B BHJI€ HOMHUHAJIBHOTO €r0 3HAYEHUS MO COOTBETCTBYIOIIUM
CIIPAaBOYHHMKAM TEXHOJIOTA UJIU PACUETOM.

3aoauu pazmepro2o ananuza TEXHOJOTMYECKUX MTPOLIECCOB 3TO OIPE/IEIICHHE:

® TEXHOJIOTMYECKMX pa3MEPOB M JONYCKOB HAa HUX JUISI KaXJIOro
TEXHOJIOTHUYECKOTO MEPEX0a;

® MpEIEIbHBIX OTKJIOHEHW pa3MepoB, NPUIYCKOB M pacyeT pa3MepoB

3arOTOBOK;
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e HauOosiee palUMOHAIBHOW TMOCIEIOBATEILHOCTH OOpabOTKH OTAEIbHBIX
MOBEPXHOCTEN J€TaIH, 00ECIEYMBAIOIIEH TPEOYEMYIO TOUYHOCTh Pa3MEPOB.

Pemienne Bcex 3TMX 3aa4 BO3MOKHO JIMIIb HA OCHOBAHWUU BBIABICHUS U
pacuera TPL. JlyiA BBISBICHUS TEXHOJOTHMUYECKUX pPa3MEPHBIX LENEl HEOOXOIUMO
NPEBAPUTEILHO pa3pabdoTaTh TEXHOJOTHUECKHI mMpoliecC 0OpabOTKH 3aroTOBKHU
JIETaJIi ¥ Ha €r0 OCHOBE COCTABUTh Pa3MEPHYIO CXEMY MpOoILiecca.

7.2.Bubl pa3MepHbIX 1ene.
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7.3.11opsigok nocTpoenusi pasmepHoi cxembl TII.

Pasmepnas cxema TII crpoutcs cnemyronum oopa3om.
BrruepunBaeTcs 3CKu3 I€TaId U 3aTOTOBKH B OJTHOM WIIH JIBYX MPOEKIUSX, B

3aBHCHUMOCTH OT €€ KOHPHUTYpALIHH.

Pucynoxk 7.3 DCKu3bl 1€Tanu U UCXOIHON 3arOTOBKH
Jlns Tenm BpallleHUsT JIOCTaTOYHO OJHOM TPOEKIMH, MPH OSTOM MOXKHO
BBIYEPTUTH TOJIBKO MOJOBUHY ACTAIN MO OCH CUMMETPHUH.
JI71s1 KOPIMYCHBIX JIeTalIel MOXET MOTPpeOOBaThCS IBE WU JaXXe TPU MPOECKIINU
B 3aBUCUMOCTH OT PACIOJIOKEHHS Pa3MEePOB JIJIMH.
Han neranpio  yka3pIBalOTCS pasMepbl JJIMH C  JOMYCKaMH, 3aJaHHbIC
KOHCTPYKTOPOM.

Jlist ynoOCcTBa COCTaBIICEHHSI pa3MEpPHBIX LeNel, KOHCTPYKTOPCKHE pa3Mephl

o0o3HauaroTcsi OyKBOM A;, Iie ! - MNOpAOKOBBI HOMEpP KOHCTPYKTOPCKOTO
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pasmepa. Ha scku3 neranu yCIIOBHO HAHOCATCS HPUILYCKH Z,,, TAE M- HOMEP

IMOBCPXHOCTH, K KOTOpOﬁ OTHOCHUTCA IIPUITYCK.

I[JBI CHMIKCHUSI BCPOATHOCTH OIITMOOK I.[CJ'ICCOO6p33HO BBIITOJIHUTH 3CKH3bI

onepaunﬁ H IIOJIy4aCeMBbIC TCXHOJIOT'MYCCKHEC Pa3MCPHI.

Bapuanm TII
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Pucynok 7.4 BapuaHnt pazpabotanHoro textosiorunueckoro mpoiecca (TII)
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Bce noBepxHOCTH AeTanu HyMEPYIOTCS I10 MOPAIAKY CIEBa HAIPaBo.
UYepes HyMepOBaHHBIE IOBEPXHOCTH IPOBOAATCA BEPTUKAIBHBIE JINHUH.
Mexny  BEPTUKAJIBHBIMM  JIMHMSMH, CHU3Y  BBEpPX,  YKa3bIBAKOTCA
TEXHOJOTHYECKHE pPA3MEpBI, II0JIy4aeMble B pE3YyJbTATE BBIIOJIHEHUS KaKJI0TrO
TEXHOJIOTMYECKOT0 IIEPEX0a.

Texuonoruueckue pasmepbl 0003Ha4YarOTCss OyKBO# |§., pasMepbl MCXOIHOM
3arOTOBKH - OyKBOH 3.

JIns KakJI0M ONepalyy COCTABISAIOTCS CXEMbl TEXHOJOTMYECKHX Pa3MEPHBIX
uerne. Ecmym  TEXHONOTMYECKMH pa3Mep COBHANAET C KOHCTPYKTOPCKUM, TO
IIOJIy4aeM JIBYX3BCHHYIO Pa3MEpPHYIO LEIb. 3aMBIKAIOIIME 3BEHbS HA BCEX CXEMax
pa3MEpHBIX LIeTeH 3aKITI0YaOTCA B KBaIPATHBIE CKOOKH,

BrisiBneHne pasMepHBIX LENE 10 pa3MEPHOM CXEME HAUMHAETCS C MOCIEAHEN
omepanuu, T.€. MO CXEME CBEpPXy BHU3. B TakoW ke DOCIen0BaTEIbHOCTU
IPOU3BOAUTCS W pacueT pa3MepHbix Heneil. Ilpu srom HeoOxoammo, yTOOBI B
Ka)XJ10 HOBOM 11enu ObLI HEU3BECTEH TOJIBKO OJIUH pa3mep.

Ha ocHOBaHMM COCTaBIEHHBIX CXE€M pa3MEpPHBIX MLENel MPOU3BOAUTCS
ONPENEIICHUE TUIIOB COCTABIIIIOIINX 3BEHBEB U COCTABIICHUE MCXOJHBIX YPABHEHUU,
a 3aTeM MX pacuer.

BrisiBieHMEe pa3MEpHBIX IENEN HEMOCPEACTBEHHO M0 Pa3MEpPHOM CXeMe
TEXHOJOTHYECKOTO MPOIIECCA B PSAJIE CIy4aeB MOKET OKa3aThCsl BECbMa TPYAOEMKOM
3amaueit, Tak kak TPL[ wacto sBsttores ceazannbimu pasMepHbIMu LersimMu. [losTomy
HEOO0XoaMMO, 4YTOOBI B  KaXIOW pa3MepHOM Iienu ObUT  TOJBKO  OJUH
KOHCTPYKTOPCKMI pa3Mep WIM OAWH pasMep IMPUIYCKa, KOTOPBIE SBISIIOTCS
3aMBIKAIOIIUMH 3BEHbSIMHA TEXHOJOTHUECKUX PA3MEPHBIX LIETIEH.

Tpynnoctn BbeisiBneHuss TPL[ HemocpeacTBEHHO 1O pa3MEpHOW cXxeme
OOBSCHSIIOTCS TE€M, YTO OHM BBICTYIAIOT Ha CXEMaX HE SIBHO, a B CKPBITOM BHJIE.
[IopTOMy BBISIBIEHHE KX HOCUT YHCTO YMO3pHUTENBbHBIM xapakrep. Ilponecc
BoIsiBIcHHST TPI] MOXXHO 3HAYMTEIBLHO OOJIETYMTH, WCIIOJIB30BaB IS JTOH IIEIIH

Teoputo rpados.
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7.4.BoisiBiienne TPLl npu momomm rpagos

JleTane MOXKHO paccMaTpuBaTh KaK T€OMETPUYECKYIO CTPYKTYPY, COCTOSIIYIO
U3 MHOXECTBAa NOBEPXHOCTEW M CBA3eM (pa3MepoB) Mexay HHUMH. B mpouecce
W3TOTOBJICHHUS JAETAIM €€ CTPYKTYpa NPETEPIIEBACT N3MECHEHHUS.

[TosToMy Takylo CTPYKTYypy Lesiecoo0pa3HO H3ydaThb HpU MOMOLM Ipados.
[Tpuoputer B 00J1aCTU HUCIIONB30BAHUS METOOB TeOpuH TpadoB ISl BHISBICHUS U
pacyeTa TEXHOJIOTMYECKUX pa3MepHBIX Lenen npuHa iexut b. C. MopiBUHOBY.

Heopuenmuposamnnuwiii epagh OpuenmuposanHulil epag

@ @ OO OO

Pucynox 7.6 CxeMbl HEOPUEHTHPOBAHHOTO U OPUEHTUPOBAHHOTO TpadoB.

Ecau npuHSITH TOBEPXHOCTH 3aTrOTOBKH M JICTAIHM 3a BEPIIUHBI, CBS3H MEXKITY
HUMH (pa3Mepbl) 3a pebpa, TO UepTekK JCTadd C KOHCTPYKTOPCKUMH H
TEXHOJOTHUUECCKHUMH pa3MepaMd MOXHO TMPEJCTaBUTh B BHJE JBYX TrpadoB
(mepeBbeB).

JlepeBO C KOHCTPYKTOPCKMMH pa3MepaMH H pa3MepaMud IPHUITYCKOB Ha
00pabOTKy Ha3bIBACTCS UCXOOHBIM.

JlepeBo ¢ TEXHOJIOTHYECKUMH pa3MepaMH U pa3MepaMH MCXOJHBIX 3arOTOBOK
Ha3bIBACTCS NPOU3BOOHBIM VITH TEXHOJIOTHICCKHM.

Hcxoonwiii epagh

Pucynox 7.7 Cxema ucxomHoro rpada.
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IIpoussoonwiii epagh

Pucynox 7.8 Cxema nmpousBoiHOTO Tpada.

Ecniu Ttemepp o0a nepeBa COBMECTUTh, TO TaKOW COBMEIIEHHBIM Tpad
MO3BOJISIET B 3aKOJAMPOBAHHON (POpME MPEACTABUTh Fr€OMETPUUYECKYI0 CTpyKTypy TII
00pabOTKU AETANIU U SABJIAETCS €r0 MaTEMAaTUYECKON MOJIEIIBIO.

B Takom rpade Bce pasmepnble cBsizu U TPl u3 HesBHBIX mpeBpamaroTcs B
saBHbIC. [losiBIsIeTCS BO3MOXKHOCTh, HE MpUOeras K MOMOILIM 4YepTexka, a MOJIb3YsACh
TOJIBKO TON MH(OpManuei, KOTOpyr HeceT rpad, IpOU3BOAUTH BCE HEOOXOIUMbIE
pacyeTshl.

Cosmewennniii epagh

Pucynox 7.9 Cxema coBmemeHHOTO rpada.

JIro0o# 3aMKHYTBIM KOHTYpP Ha COBMEIIEHHOM Tpade, CoCTosAmui u3 pedep
HCXOJHOTO Y MPOU3BOAHOTO JepeBheB, 00pazyeT TPLI.

B sroii menu peGpo HMCXOAHOTO JAepeBa SIBISCTCA 3AMBIKAIOUWUM 36€HOM, A
pebpa MpOU3BOAHOTO JAEPeBa - COCTABIISIIONIMMHU 3BEHBSIMH.

B tepmunax Teopuu rpadoB pasMmepHas 1eNb - 3TO MyTh B MPOU3BOJIHOM

JepeBe, 3aJaHHbId pedpoM HCXOoAHOro JepeBa. UToObl yKa3aTh NyThb, HAAO
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MEPEUYHNCIUTh pedpa, MO KOTOPHIM HAICKHUT UATH. ECiM W3BECTHHI UIMHBI pedep
(pa3Mepsbl, JIOMYCKH) MPOU3BOAHOTO JEpeBa B JAHHOW IEMH, TO MOXKHO HAWTU U

JUIMHY IIyTH, T. €. pa3Mep WIN AOIIyCK 3aMbIKAIOIIETO 3BEHA.

7.5.I1poBepka NpaBUIbLHOCTH NMOCTPOEHHUsI TPadoB U 3aNUCh YpaBHeHU
TPII

Kaxnmas pasmepnas menb oOpasyeT mukia. B kaxmoi pa3zMepHOHN IEnu OJHO
pebpo IOMKHO OBITH PeOPOM HMCXOIHOTO JiepeBa (KOHCTPYKTOPCKUHN pa3Mep WU
MPUITYCK), a OcCTajbHble peldpa - pedpamMu MNPOU3BOJHOTO JIEpEBa, TO €CTh
TEXHOJIOTHYECKUMU Pa3MEpPaMHU.

Kpatuaitmum 1ukiaom sIBISETCS LUK U3 JBYX pedep. EMy cooTBeTcTByeT
JIBYX3BEHHAsl pa3MepHas Ienb, B KOTOPOM pedpo HMCXOJHOTO  JepeBa
(KOHCTPYKTOPCKHI pa3Mep) sIBISETCS 3aMBIKAIOIIUM 3BEHOM, a PeOpO MPOU3BOAHOTO
JepeBa (TEXHOJOTUYECKUM pa3Mep) - COCTABIISIONINM 3BEHOM.

Pebpa mpou3BogHOrO nepeBa H300pa)karoTcsli B BUAE MNPSAMBIX JIMHUA CO
CTpeJKaMy Ha KOHIIe, MOKAa3bIBAIOIIMMH, B KaKyl0 BEpIIMHY OHU BXOAsAT. Pebpa
UCXOJITHOTO JIepeBa M300pakaroTCs B BUJE JyI, €CIM OHU  SBISIOTCSA
KOHCTPYKTOPCKUMH pa3MepaMu, WIH B BUJIEC BOJHHUCTHIX JTUHUHN, €CITM OHH SBIISIOTCS
pa3MepaMi MPUITYCKOB.

JIJ1st MOCTpOEHMSI MPOU3BOIHOTO JEpeBa B KAYECTBE KOPHS CIIEyeT BHIOUPATh
BEpIIMHY (MMOBEPXHOCTH), K KOTOPOM MO pa3MepHON cXeme Mpoliecca He MOAXOIUT
HU OJIHA CTpEJIKa.

PebOpa ncxomgHoro nepeBa B OTIMYHME OT pedep MPOU3BOAHOTO JEpeBa, Kak
OBUIO yKa3aHO paHee, M300paKarTCi B BUJE IyI W BOJHUCTHIX JIMHUH. [lyru
0003HAYalOT KOHCTPYKTOPCKHE pa3Mepbl, a BOJHUCTbIE JIMHUU - pa3Mepbl
npunyckoB. Tak kak peOpa HMCXOAHOrO JepeBa HE OPUEHTUPOBAHBbI, TO OHU
YKa3bIBAIOT JIUIIb Ha TO, KakKWe BEpIIMHBI JepeBa CBS3aHBI MEXAY COOOM
KOHCTPYKTOPCKHMH pa3MepaMu WIN pa3MepaMu MPUITYCKOB.

IIposepka npasunvHocmu nocmpoenusi UCX0OH020 U NPOU3BOOHO20 epahos:

1. yncno BepHIMH y KaXAOro JepeBa JOMDKHO OBbITh pPABHO YHUCTY

MIOBEPXHOCTEN Ha pa3MEPHOI cXeMe TEXHOJIOTMUECKOI 0 IIPOLECcCa;



156

2. yncno pedep y KaKIoro JepeBa JODKHO ObITh OAMHAKOBBIM U PaBHO
YUCITy BEpPIIMH 0€3 €IMHULBI;

3. K KaXJI0W BepIIMHE MPOU3BOJHOTO JIEpeBa, KpOME KOPHEBOM, AODKHA
MOJXOIUTh TOJIBKO OJHA CTpEelKa OpPUEHTUPOBAHHOTO pebpa, a K
KOPHEBOW BEPIIUHE - HA OJTHOW CTPEIKH;

4. nepeBbs HE TOJDKHBI UMETh Pa3pbIBOB U 3aMKHYTHIX KOHTYPOB.

JIt060#1 3aMKHYTBI KOHTYP COBMEIIEHHOTO Tpada 00pa3yeT pa3MEPHYIO IIEeTb,
y KOTOpOil peOpo HMCXOAHOTO JiepeBa SIBIISETCS 3aMBIKAIOIIMM 3BEHOM, a pedpa
IIPOU3BOJHOIO JIEPEBA - COCTABISAIOIINMHU 3BEHbSIMHU.

Tak kak B pa3MepHOIl LEMU MOKET ObITh TOJBKO OJJHO 3B€HO 3aMBIKAIOLIUM, a
B KA4yeCTBE TAaKOr0 B TEXHOJOIMYECKOM pa3MEpHOM IeNu SBISETCS TOJBKO
KOHCTPYKTOPCKHI pa3sMep WU MPHUITYCK, TO MPH BBISIBICHUH PAa3MEPHBIX IETMeH Mo
rpady HE0OXOAMMO BBIOMPATh TAKME KOHTYPBI, B KOTOPBIX ObI COAEPKAIOCH TOJIBKO
0 OJHOMY peOpy HCXOJIHOIO JEepeBa, a OCTalbHbIE peldpa MNpHHAAJIEKATH Obl
IPOU3BOJHOMY JEPEBY.

OO6miee yucno pa3MepHBIX Iened Ha Tpade JOKHO ObIThb PaBHO YHCITY
TEXHOJIOTHYECKUX Pa3MEPOB M0 Pa3MEPHOM CXeMe Mpolecca.

IIpasuno suakos:

3aMbIKalolEMy 3BEHY NMPUCBAUBAETCS 3HAK MUHYC; U HAYMHAs OT 3TOr0 3BEHAa,
MPOU3BOAAT 00XO0J 3aMKHYTOT'O KOHTYpa (COCTaBIISIOIINX 3BEHbEB) B ONPEACIIEHHOM
HANpaBJICHWW, HAYMHAs C BEPIIMHBI C MEHBIIUM MOPAIKOM HomepoMm. Eciu B
HampaBJIeHUU 00XoJa crleayrouee peodpo 1enu OyAeT COCIUHSTh BEPIIUHY
MEHBIIIETO TOPSIKOBOTO HOMEpa C BEPIIMHON OOJIbIlIETO0 HOMEpa, TO pedpy
MIPUCBAUBAETCS 3HAK NJIOC, €CIU Ke PeOpo COeNUHIET BEPIIMHY OOJbIIEr0 HOMEpa ¢
BEPUIMHON MEHBIIIETO HOMEPA, TO €My MIPUCBAUBAETCS 3HAK MUH)C.

BrisiBneHne u pacueT TEXHOJOTHYECKHMX pa3sMepHBIX Ieneid mo rpady
HAYMHAETCS C JIBYX3BEHHBIX II€Tel, a 3aTeM B TaKO# MOCIeI0BaTEIbHOCTH, YTOObI B
KON LIeTH UMEJIOCh TOJIBKO OJIHO HEM3BECTHOE MO BEJIMYMHE 3BEHO, & OCTAJIbHbBIE
3BeHbsl €€ ObUIM Obl YK€ ONpeNesieHbl B pE3ylbTaTe pacuera MpeablIylnux

pa3sMEpPHBIX LIEIEH.
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J1J1s BBITIOIHEHUS 3TOTO YCJIOBUS HEOOXOAMMO HAYMHATH BBISIBJICHHE U PacueT
pa3MEepHBIX ILeNed B MOCIEAOBATEIbHOCTH, OOPATHOW BBINOJIHEHUIO OINEpalUid H
NEpPEX0J0B, T.€. HAYMHATH C IOCIEOHEH oOmIepaluyd W IOCIENHEro mepexona M
3aKaHYMBATh [IEPBBIM NEPEXOOM WA PA3MEPOM 3arOTOBKH.
Jns rpada (cM. PHCYHOK) TIOCIIEIOBATEIBHOCTh BBISIBICHUS W pacueTa
pa3MEpHBIX LEeNeil C YKa3aHUEM HUX pPACYETHBIX W HCXOJIHBIX YPaBHEHUH H

OMpeeISIEMOT0 pa3mMepa npuBoaaTcs B Tadnuue 7.1.

Ne PacueTHoe ypaBHeHHe Hcxoanoe OnpenessieMblid
n/n YpaBHeHHE pa3mep
1 -A+S,=0 A =S, S;

2 -A,+S,=0 A, =S, S,

3 -A,-S,=0 A =S, S,

4 ~A, —S,+5,+S,=0 A =-S,+S,+S, S,

5 ~Z,-S.+S,=0 Z, =-S,+S, S,

6 -Z,-S,+S,=0 Z,=-S, +S, S,

7 -Z,+5,-3, =0 Z,=5 -3 3

8 -Z,-3,-S5,+5,+S,=0 Z,=-3,-S,+S,+S, 3,

9 ~Z,-S,+S,-3,+3,=0 Z,=-S,+S,-3,+3, 3,

Ecnu B 3amaun TexHosOra HE BXOJUT OMpPEACIICHHE Pa3MEPOB 3arOTOBOK U
MPUITYCKOB Ha 3arOoTOBKH, TO M3MEHUTCS padmepHas cxema TII u rpad pazmepHbix
1erned MOryT OBITh HCIOJIB30BaH TOJIBKO JUISl YCTAHOBJICHHS MOpPsAKa oOpabOTKU

ITIOBEPXHOCTEN.

7.6.PacyeTsl TEXHOJIOTHYECKHX Pa3MePHBbIX 1emneii

B TeXHOJIOrM4eCKUX pasMEPHBIX LEMAX YHUCIIO COCTABISAIONINX 3BEHBEB PEIAKO
ObiBaeT Oosbie 4deTbipex. [loaToMy uX pacder, Kak NMpaBUiIO, MPOU3BOIAUTCS IO
METOLY MAKCUMYM = MUHUMYM.

B Tex ciydasx, korjga N =5, KCHOB3YIOT BEPOSITHOCTHBIA METOJ. DTOT METO
MOKET OBITb HCIONB30BaH M MHpU n < 5, eciau BO3HUKAET HEOOXOIUMOCTh B

pacCIIMPEHUH JIOMYCKOB Ha COCTAaBISIONIME 3BEHbs. B ATOM ciiydae HeoOXOaMMO
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BBOJUTH K03(1)(1)I/II_[I/I€HT OTHOCHUTCJIBHOTO PAaCCCAHHA HC TOJIBKO IJIA COCTABJIANOIINX
3BCHBCB, HO TAKXKC U JJIA 3aMbIKAIOIICTO 3BCHA.

Memoouka pacuema TPIL] 3aBUCUT OT TOTO, SIBISIETCS JM 3aMBIKAIOIIUM

3BEHOM NpPUNnycK Z i W KOHCMPYKMOPCKUU pazmep 10 YePTEKY AETaTU Ai .

1.Ecnu 3AMBIKAIOWUM 36EHOM _A61A€MmCA npunyCckK Zi, OCTaBJISICMBbIH JJIA

MOCJIEIYIOIIETO IMepPexo/1a, TO BHaYajae HEOOXOAUMO ONPEACIUTh €r0 MUHUMAIbHYIO
BEJIMUNHY L in 1 JOITYCK Ha HEro 1o Tabiuiam u3 cupaBoyHuka Texaosora [00].

Lon=Ra_ +T +p +&,

Onpenenus Zmin, COCTABJISIIOT UCXOOHOE YpasHeHue Pa3MEPHON LIENH

oTHOCHTETbHO £ min -

n, n,
Zmin = Z Sj,min_ Z Sq,max
J=1 q=1
S, i ~"HAUMEHBIIUHI NPEIENbHBIA Pa3Mep yBEIUYHUBAIOILETO 3BCHA PA3MEPHOM LICTIH;
S, mex "HAUOOJIBIINHI NIPENIENBHBINA Pa3MEP YMEHBIIAIOIIETO 3BCHA PAa3MEPHOM LIETIH;
N, - qucio yBeTMUMBAIOIINX 3BEHBEB;

N, - gycno yMeHBIIAIONIMX 3BEHBEB PA3MEPHOI IIETIH.

Tak Kak B KaKJIOM TEXHOJOTHYECKON Pa3MEPHOU LIEMNA MUMEETCS TOJBKO OJHO
HEHU3BECTHOE COCTABJISIONIEE 3BEHO, TO 3aJa4a CBOJMTCS K PEUIEHUIO MPUBEAECHHOTO
BBIIIIE YpPaBHECHUS Z_ .. ¢ ogHuMm HEU3BECTHBIM, MPEACTABIAIONIUM CcOO0OU JHOO

HauOOJIBIINN, TUOO0 HAUMEHBIIUN TPEAeIbHbIA pa3Mep UCKOMOTO COCTABJISIOIIETO

3BCHA.

O603HaYnM ompeesieMbIil pa3Mep depes A X -

Ecan uckomblit pa3Mep Sx SABJIACTCA  YBCIMYHUBAOIIMUM 3BCHOM, TOIrJ1a

HaXOIUTCS €r0 MUHUMAJILHOE 3HAUEHUE Sx,min

kit N,
S x,min Z min ; S jmin T ; Sq,max'
Ecim uckomMbIii pasMEp ABJIIACTCA YMCHBIIAIOIMWM 3BCHOM, TOrla HaAXOAWUTCS
ero MaKCUMAJIbHOE 3HAYEHUE S, nax
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k; n
S X,max = Z S j,max_

-1
q
J= q=1

Sq,min_Zmin'
OHpeHeHI/IB BCIINYUHY Sx,max NN Sx,min Ha pasMcep Sx YCTAaHaBJIMUBAIOT

JOIyCK [SX= B 3aBUCHMOCTH OT HA3HAYEHMS TEXHOJIOTMYECKOTO IEPEX0/a

(yepHOBas MM 4YKMCTOBas 00pabOTKa), a HUCXOAsd M3 JOMycKa [SX M IO €ro

pacnonoxkenuto orHocurensEo S, (h..., H..., IS), onpenenstor sepxnee n nudicnee

OTKJIOHEHUS ESSX = .U EISX =

Jlanee onpenessitoT HOMMHAIBHBIN U HEJOCTAIOIIMN Pa3MeEpBL:

S =S min T TSX.

j,max j,min
S

q,min — Sq,max —T3X
MaxkcuManbHBIN IIPUITYCK 3aMBIKAIOIICTO 3BCHA ZmaXI/I €ro HOMUHAJIBbHBIN

pasmep Z .

I[JUI ATOM OeJIn COCTABJLICTCA HMCXOJHOC YPABHCHHUC pasMepHoﬁ OCIIN
OTHOCHUTCIIBHO Zmax n Z C VYKa3aHHUCM 1 BCCX COCTABJIAIONINX 3BCHLCB

IMpCACIbHBIX OTKJIOHGHI/Iﬁ; CYMMHUPOBAHUC HOMHHAJIBHBIX PAasMCpPOB H IIPCACIBHBIX
OTKJIOHCHMUH pasacCiIabHO OJIA YBCIIMYKWBAIONMINX M YMCHBIIAIOMINX 3BCHLCB.

K; N,

Zmax = Z S jmax Z Sq,min !
i=1 g=1

n

_ Sj_isq-

j
=t q=1

Z =

2.Ecnu 3aMBIKAIOMNAM 3BEHOM SIBIIICTCSI KOHCMPYKMOPCKUL pazmep Ai

]
TOTrgJa OIPCACIIACTCA IMPUHAMJICKHOCTH HCKOMOI'O pasMcepa Sx K yseaudusaroujum,

W ymenvuarowum 38eHbsam TPLL

Ecmu pa3Mep yeeﬂuuueammuu”, TOraa €ro HOMMHaJIbHOC 3HAYCHUEC
k-1 n
Se=A->.5,+>.5,
j=1 g=1
KOOpI[I/IHaTa CCPCANHEI ITOJIA IOITyCKa

k n
Eei = ECA) —Z ECJ +Z ECq
j=1 g=1
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Ecnu pazmep ymenvuaowuu, TOraa €ro HOMMHaJIbHOE 3HAYEHUE
k n
S =ZSJ _qu A
j=1 g=1
KoopzmHaTa CCPCAHHEI I10JIA JOITYCKa
k n

ECx = z ECj - ECq - ECAO
-1

= q
3areM OoIIpPCACIICTCA NJOITYCK Tsx Ha UCKOMBIM TEXHOJOTMYECKUI pa3Mep Sx

Tg = TSAO - ZTSi

m
i=1

a 3ateM Bepxaee ES u mmknee El mpenensusie orkmonenus nckomoro
pa3mepa

T
ESSX = ECSX +% ; 12l E‘]Sx = ECSX _%
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8.TEXHOJIOT'HYECKHE METO/Ibl OBECIIEYEHUA KAYECTBA
OBPABOTKHU NOBEPXHOCTEM

B Ta6JII/III€ 8.1 MMpCaACTaBJICHBI HanboJjee dYacTo HCIIOJIB3YEMBIC MCTOIbI

06pa6OTKI/I HOBerHOCTCﬁ N UX TCXHOJOTINYCCKHNC BO3MOXKHOCTH.

Ta6numa 8.1
Memoo obpabomku nosepxnocmu HAocmuzaemorii Llepoxosamocms, mkm
KBAJIUTET Ra

Touenue yepHosoe 12-14 50-6,3
ROJYYUCMOBOE 11-13 25-1,6
yucmosoe 8-10 6,3-0,4
monxoe 6-9 1,6-0,2
[InudoBanue npeosapumenvbHoe 8-9 6,3-0,4
yucmogoe 6-7 3,2-0,2
MOHKOEe 5-6 1,6-0,1
[MpuTHpka, cyneppUHAIIPOBAHHE 4-5 0,8-0,1

8.1.CBepJienne. 3enkepoBanue. PasBepToiBanue.

JlocTuraeMblii  KBaJuTE€T TOYHOCTM M  IIEPOXOBATOCTH BO  MHOTOM
OTIPENEIAI0TCS peKUMaMu 00pabOTKH, CBOMCTBaMHU 00padaThIBAEMOIro MaTepuaia o
HeiabiM psagoM Jpyrux ¢aktopoB. [loaToMy paccMOTpUM KpaTKO CYIIHOCTh O
BO3MOXKHOCTH Haubojee dYacTO HCIHOJb3yeMbIX B MAIIMHOCTPOECHUU METOJI0B
00pabOTKH MOBEPXHOCTEH.

Ceepnenue. [1pu cBeplIeHHH U pacCBEepIUBaHUU oOecrieunBaeTcs 9-13 KBaIUTET
TOYHOCTH TIpH 1mepoxoBaTocTu R;=0,8-25 mxm. Jlomyck Ha3HAYAIOT KakK B IUTIOC, TaK
M B MHUHYC - O =1

OcCHOBHBIE TOTPEIIHOCTU - (OopMa OTBEPCTHUS B MPOJOJIBLHOM U IMOMEPEUHOM
HarnpaBiaeHuu. OtBepctust Oosee 30 mm B CIUIOIIHOM MaTepuane OObIYHO CBEPJISIT
JByMs U OoJiee cBepiamu.

[TorpemHocts MexoceBoro paccrostnust  +0,2-0,5 mm, ¢ TOPUMEHEHHEM
koHaykTopa =£0,05-0,2 mm, npeuusuoHHoro kouaykropa =0,04-0,1 mm. Ha
CBEpIWIIBHBIX cTaHKax ¢ UITY TOYHOCTh MEXKIIEHTPOBBIX PAacCTOSHUM - 10 +0,1 mm 6e3

koHIyKTOpoB. [Ipn L=(3-5)d - cBepasaT 0e3 KOHIYKTOPOB.
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Peorcumvr: Cropocts pesanus a1 oObicTpopexxymux — 24-36 m/mun (0,4-0,6 m/c),
a JIJIsl TBEpJOCIUIaBHBIX cBep - 6onee 0,8-7,2 m/c.
Ilooaua ceepn mis cranei 0,1-0,6 mm/06 (11 cBepa qmuameTpoM 5-30 ym).
[lo nmamerpy W TiryOMHE OTBEpPCTHsI BHIOMpAIOTCS CBepia, a MO (PU3HKO-
MEXaHUYECKHM CBOMCTBAaM 3arOTOBKH - (HOPMY U T€OMETPHIO.
Ha OI 30-50 % ocHOBHOTO BpeMEHH 3aTPayrBaCTCs Ha CBEPJICHUE OTBEPCTHUI.
Hopmuposanue. Tlpn 00pabOTKe AKETOB 3ar0TOBOK WITH MAPAIUICITHHOTO CBEPIICHHUS

HCCKOJIbKMMHU CBCPJIaMH OAHOBPEMCHHO HECCKOJIBKO Pa3HbIX 3aIOTOBOK OCHOBHOC BPCMsI

sty
& N

2

toi-OCHOBHOE BpEMS; MUH.

N - gmcio IIOCJICAOBATCIIBbHO WJIHN I1aPaJIJICIIBbHO O6pa6aTBIBa€MBIX 3aroToBOK.

d
ey los 8 «sD; D), &
) ez 7 il
Y YRS | | Y// |
/| - D, 5 A 10 g
AR AN S
v 4 7 = o
7z Waine il L7
a) 6) 5

Pucynok 8.1 Cxemsl cBepiieHus (a, 0) 1 paccBEepAMBaHUS OTBEPCTHS (B)

[Ipu cBepieHUH U pACCBEPIMBAHUU CKBO3HOI'O OTBEPCTHSI B OJHOM 3arOTOBKE
OCHOBHOE 8pems

Ll 4l
1, =——————,

ns,

(0]

L,,-utnHa Bpe3aHus; L,-uinHa MPOCBEPIMBAEMOTO OTBEPCTHUS B 3arOTOBKE; |n-yinHa
neperuoa;

N-91CI0 000POTOB; S,-TIEPEMEIICHUE CBEPJIA BIOJIL OCH 32 OJIUH 000POT.

,HJ'II/IHa BpEC3aHusA IMPHU CBCPJICHUHU U PAaCCBCPJIMBAHUU

b d-D . 20
l“p—gctg(p+(1...3). H/Bp: > ctg—2—+(l...3),

d-auametp cBepia; D-muamerp OTBEpCTHS; (O-yroJl MPU BEPIIMHE CBEpJIA.
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3enkeposanue

Ly

Pucynok 8.2 Cxema neHTpupOBaHHs
OTBEpPCTUSI Bala KOMOMHUPOBAHHBIM
LEHTPOBOYHBIM CBEPJIOM

Ilpu uepnosom 3enkeposanuu obecmneunBaetTcsi 13-12 KBaIUTET TOYHOCTH TPH

Pucynok 8.2 CxeMmbl 3¢HKOBaHus (@) U
1iekoBanust (6)

mepoxoBaTocT R,=25 mxm, mocime yuctoBoro 3eHkepoBanus - 10-8 kBamuter

TouHOCTH " Ry=6,3-.0,4 mim. JIonmyck Ha3HAYAIOT KaK B IUIIOC, TAK ¥ B MUHYC - L /

['my6una pesanust pu 3eakepoBanuu t=(0,05-0,1)d;. [Togaua Ha 3y6 S, < (0,02d5).

He pexoMenayercs mpuMeHsTh KOMOMHUPOBAHHBIE 3€HKEPHI C KOJIUYECTBOM
CTyIIeHEeH OoJiee MATH.

Il cxeo3HbIX omeepcmuti TIOCIE CBEPJCHUS WM elle He 00paboTaHHBIX B
MCXOJTHOM 3arOTOBKE MPUMEHSIOT CIIMPaIbHbIEC 3€HKEPHI, padoTarolme Mo KOpKe.

OtBepctusi mojx OONTHI W JAPYTHE TOPILIEBbIE MOBEPXHOCTH 00padaThIBaAIOT
[UIMHJIPUYECKIM CBEPJIOM U 3€HKEpaMH.

Konunueckne moBepxHOCTH 00pabaThIBalOT KOHUUYECKUMHU 36HKOBKAMHU.

Jist cuatust pacok UM MPUTYIUICHUS OCTPHIX KPOMOK B OTBEPCTHUHU 3arOTOBOK
OJIHUM MHCTPYMEHTOM HCIIOIb3yeTCsl IPYKUHHBINA 3€HKED.

IIpu 0o0paboTke BBICOKONMPOYHBIX MarepuanoB (O >750 MIla) Ha 3eHkepax

UCIIOJIE3YIOT TBEPJIOCIIIABHBIC PEXKYIIME JIEMEHTHI, CKOPOCTh pe3aHus B 2-3 pasza 1o

CPaBHEHMIO C OBICTPOPEKYIIUMHU.
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Pas’eepmbleanue

VY cBepna ABe pexyiue KpOMKHA 00eCIeunBaoT CheM MeTaa, y 3eHKepa 3-9, y
pa3BepTKU 5-14 pexynux KpOMOK.
Ilpu passepmvisanuu AOCTUTACTCS 5-6 KBAJUTETOB TOYHOCTH IMPH IIEPOXOBATOCTHU

R,=3,2-0,1 mxm.
Yucmogvle pazéepmku MPUMEHSIOT MOCJE 3€HKEPOB, UX MpeaeIbHbIe OTKIOHEHUS
COOTBETCTBYIOT ITOJIO JTomycka h8.
CamornieHTpupytommecss  pa3BepTku  (TIaBaronIue) MPEJCTABISIOT  COOOM
CBOOOJIHO BCTaBJICHHBIE B JEPKaBKy IUJIACTUHBI, OHU HE MOTYT HCIPABIIATH
KPUBU3HY M MTOJIOKEHHE OCH.

Pa3sBepTKH MMEIOT YETHOE YHCIIO PEXKYIIUX KPOMOK Zy,

Z,=15,/d, + K,
dp-mametp pazBepTku; K-k03(GUIHEHT (1715 BA3KUX MaTepHaoB K=2, 11 XPyIKHX -
K=4).
I'nyouna pezanus 1 npu passeproiBanuu (0,1-0,4 ymm) nmm 0,005D (D-nuamerp
OTBEPCTHUS), a IOJIAUY S, PACCUUTHIBAIOT
a.z

lS10 = . 2
sinQ

a,-ToNMHa cpezaemoro cios (8,>0,02 Mm); Z-unciao pexyiux 3yoneB (6-10); ¢-
TJIABHBIN yTOJ B IIJIAHE.
[Tonaua mist ctamm 0,5-2,0 mm/06, nis uyryHa - 1,0-4,0 mm/06.

Cxkopocts pe3anus ot 0,1 10 0,27 m/c.

1100 uepnosoe pazsepmwvisanue octaisiercs npunyck 0,15-0,5 mm Ha ctopony,
nos1 yrcroBoe 0,05-0,25 mm.

[Tpu 3eHKEpOBaHUM U PAa3BEPTHIBAHUU CKBO3HBIX OTBEPCTHII OCHOBHOE BpeMsi

L /Bp + /p i
2 nS

0

re |,,-nmiHa Bpesanus; |,-1mimHa oOpadateiBaeMoro oteepetus; |,-umHa nepedera; n-
JacToTa BpalleHUs IIMHHACIIS;, Sy-T101ava.
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a) 6)

Pucynox 8.4 Cxembl 3eHKEpOBaHUS U Pa3BEPThIBAHUS CKBO3HBIX (2) U
riyxux (0) oTBepCcTHil

8.2.Ctporanue u 10s101€HuUE

Ilooaua S BeIpakaeTCsl B MM Ha JIBOWHOM XOJ pe3lla WM 3arOTOBKH (MM/08.X00).
OOpabaThIBaOT: pa3IMYHbIE KaHABKU, BBHIPE3bl B IMUIMHAPUUECKUX U KOHUYECKHUX
OTBEPCTHUSIX.

[ToBopoTHbIit cTOn (Cc yriaom moBopora Ha 360°) 3HAYUTENBHO pACIIUPSET
TEXHOJIOTHYECKUE BO3ZMOXKXHOCTH 0010EHCHBIX CIAHKOS.

HuameTtp crona - ot 360 mo 1600 MM, a xox gosdska ot 10 10 1600 mm.

Ha npoodonvno-cmpocanvnvlx cmaunkax 3aroToBKa W CTOJI  COBEPIIAIOT
BO3BPATHO-TIOCTYNATEIbHOE ABMKCHHUE, TIO3TOMY cKopocTh pe3zanus 0,3-0,6 m/c.

VY cTporaibHBIX pe3IoB ceYeHue aepkaBku B 1,2-1,5 pasza 6osbliie; Mpu BbUIETE - 110
40 MM, CTpOTaNIbHBIE PE3LIbI BBIOIHIOTCS NMPSAMBIMH, CBbIIIE 40 MM — U30THYTBIMHU.
Yucmosoe cmpoeanue (IIUPOKUMU pe3LaMU) OOECIICUUBACT OMKIOHEHUE Om

napannenshocmu naockocmu 0,1 mm na 1000 mm Onunvl. HakiaoH rmaBHON pexymie
KPOMKH BBIMOJIHSIOT MO yriiom 8-10°,

MUKpOHEPOBHOCTH Ha TOBEPXHOCTH, O0OpabOTaHHOW CTPOTAIBHBIMU U
JOJIOEKHBIMU Pe3I[aMU, UMEIOT OJJHO3HAYHYIO HAIIPaBJICHHOCTD.

Yuco mpoxo0B pe3iia | 3aBUCHT OT 00IIEero NpUItycka Ha 00paboTky Z,

rje t— riyOuHa pe3aHus.

[Tpu 06paboTKE TPYAHOAOCTYITHBIX IOBEPXHOCTEH MUCITONB3YIOT IBYXCTOPOHHHUE PE3IIBI
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6)

a)
Pucynok 8.5 JIBycTopoHHUE pe31ibl 15l CTPOTAIBHBIX U

T0JIOCKHBIX PadOT:

a — o0 BUJI pe3ia; 6 — cxema 00pabOTKH
Yucno 080tiHbIX X0008 IJIsl CHATHUS 3aJIAaHHOTO TIPUITYCKa

.B+bnp8+an
- —

JAB.X
S

rae | — 4YHclio mMpoXxojoB; B — mupuHa 00pabaTeiBaeMOl 3aroTOBKH; Dy g —

HaYaIbHBIA mepeder pe3la Ha KaXKIblid JBOWHOM XOJ MO IIMPHHE 3aroTOBKH; O, 5 —

KOHEUHBII mepeber pes3ila Ha KaKIblil ABOWHOW XOJ MO IIMPUHE 3arOTOBKH; S -

nojiaya (HarpaBJeHHasl IEPIEHANKYISPHO TJIABHOMY JBUKCHUIO PE3aHUS).
Ckopocmb pabouezo xo0a

n

]

] ’7.‘14pr.>& (1+K)

V..
PX 1000

L, x — umHa pabodero xoza pesiua (cToina);

Myex~9UCIIO IBOMHBIX XOJIOB pe3iia (CToja);

K-otHomenue ckopoctH pad. xoaa Vp, K CKOPOCTH X0JIOCTOT0 X012 V.
Ha monbexHbIX cTaHkax cxopocms pesanus - 0,1-0,6 m/c.

Yucnao 1BOMHBIX XOI0B.

v, -1000-60

n N ———————
G L, (1+K)

OcHoOBHOE BpPEMA npu cmpozaHuu

e (L, + g + 1t )(B+byp 5 + By
e oS :

AB.X

{

Qo

rae 1-4ucio nmpoxonaoB; Lp-mimuHa oOpaOaThiBacMOM 3aroTOBKM (JJIMHA PE3aHMsl);
|, -HaYaNBHBII epeder pe3iia Ha KaKIbIi TBOWHOW XO/1 MO JJTMHE 3aTOTOBKH,
|,L.-KOHEUHBII Mmepeder pe3la Ha KakIbli TBOMHOM X011 1O JIJTMHE 3arOTOBKH.

OcHOBHOE BpeMsi npu 00101eHUU



167

B-rmyOvHa KaHaBKY;
Ny x~9UCIIO TBOWHBIX XOJOB;
S-mogava pesna Ha OJUH JBOMHOM X0/

@pezeposanue. OOpadaTHIBAIOT: TUIOCKOCTH, TeJa BpAICHUs, PE3bOBbI,
(dbacoHHbIEe KPUBOJMHEWHBIC, BUHTOBBIC MMOBEPXHOCTH, MOXHO MPOpPE3aTh, OTPE3aTh
3aroTOBKH, MOAPE3aTh TOPLHI U T.1I.

Hcnone3ytoT npopesHvie u ompe3nvle (Gpe3bl. YCTYIbI, Na3bl U MPOYIIUHbI

00pabaThIBAIOT OUCKOBLIMU VI KObYesbiMu PPe3aMHu.

Pucynok 8.6. CxeMbl 00paOOTKH 3ar0TOBOK Ha MPOI0ILHO-(PPE3EPHBIX CTaHKAX

Ha npooonvho gpesepuvix cmankax BeIMYUHA MOAauu cTojia U (pe3epHOi Oadku
HE3aBUCHMBI JIpYT OT Jpyra, MOXKHO 0OpalaThiBaTh pa3lUyYHbIE KPHUBOJIMHEHHbIC
MOBEPXHOCTU (PUCYHOK 8.5 «a»), a 3a cueT moBopoTa ¢pe3epHoii 0abku 0OpadaThIBaTh
MOBEPXHOCTH, PACTOJIOKEHHBIE TIOJ] PA3IMYHBIMU YIJIaMH OTHOCHUTENHHO 0a30BOi
IUIOCKOCTH (pUCYHOK 8.5 «6»). beccryneHdaras mojada MO3BOJISICT HMCHONB30BaTh STH
CTaHKH ]ISl CBEPJICHHS M pacTaYMBaHUS OTBEpPCTHH (PUCYHOK 8.5 6 6»). VX ncmonb3yror
11 hpe3epoBaHusl, PACTOUKH, CBEPIJICHUS, PE3bOOHAPE3aHUSI U IPYTUX PaboT.

@peszepuvie cmauku ¢ Y11y ocHallleHbl JUCKPETHOM CUCTEMOW, KOTOpAs 3a7aeT
pa3Mepsl Mo KOOpJAMHATaM C MOrpemHocThio 0,0/ mm W uMeeT marasuH c 6-24
WHCTPYMCHTAMHU.

Haubonee pacnpoctpaHeHbl KoHyesvie hpesvi. IX uCnons3yroT s 00paboTKu
3aMKHYTBIX YIUIyOJ€HUN, Ta30B, KOHTYpPOB Ha BEpPTUKAJIBbHO-(PPE3EpPHBIX U

KOIIMPOBAJIBHBIX CTaHKaXx. CooTtHomieHue pa6oqero AUaMETpa K JJIMHC B KOHICBLIX
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dpesax pasuo 0,2-0,5 (muametp mx paboueit yactu coctaBisieT 3-50 mm, vame 12-40
MM).

Topyesoe  @pezeposanue  o0OecriedyMBacT MHOTOCTOPOHHIOIO  00pabOTKy
IUIOCKOCTEH KOPIYCHBIX 3aroToBok. Cranpmapthbie auameTrpsl 60-600 mm, umu
BO3MO>KHA 00pab0TKa 3a 0OHU HPOX0O MHUPOKHUX TUIOCKOCTEH, B TOM YHCIIE IO IIUPUHE
Oombiiei, uem guametp ¢pessl. Ho nuamerp gppesepHoit TOJOBKU HE AOTKEH OBITH
OoJibIlle AUaMeTpa mnuHjaens 6onee yeM B 1,5 pasa.

OOpaboTKa JIETKMX CIUIAaBOB IPH YacToTe BpamieHws mmuHaens 10 100 ¢-1 (Ha
ucnbrrannsx mpu 200 c-Y).

PazHoBUAHOCTBIO  (Ppe3epoBaHMs  SBIACTCS  uenogpeseposanue.  Pexynmmn
AIIEMEHTAMH B 3TOM CITydae SIBIISICTCS CTabHAas MPYKUHHAs TPOBOJIOKa tuamerpom 0,2-
1,0 MM, cBsi3aHHas B MyYKU M crpeccoBaHHas. HapykHble TOpLbl U1 HITUQYIOTCA,
BHYTPEHHHUE — CBAPUBAIOTCH.

CxopocTth pezanus urnodpesoit 1o 2,0 m/c, nogava 300 mm/mun, TITyOUHA pe3aHus
0,01- 7,0 mm, mpumyck Ha o6padotky 0,01-2,5 mm, ctoitkocts 100-200 u.

Uenoghpezeposanue ucnonb3dyercs Npu oOpabOTKE HAPYXKHBIX MOBEPXHOCTEH
CTIBHBIX KOPIYCHBIX 3aroTOBOK, OYHCTKE OKalWHBI M JAPYTUX HYEPHOBBIX
oTepanusx.

['myOuny pesanus t BbIOMpalOT B 3aBHCHUMOCTH OT TIPUITYCKa, MOITHOCTH,
KECTKOCTHU TEXHOJIOTMUECKON CUCTEMBI.

[Tpu dbpesepoBanry UCTIONB3YIOT TPU BUAA MOJAY: Mojada Ha 3y0 Sz, mojaya Ha
000pOT S, ¥ MUHYTHAA TTo/1a4a S,,.

Ilooaua na 3y6 — BenWuUWHA TIEPEMEIIECHUS WHCTPYMEHTA M 3arOTOBKH TMpHU

noBopoTe (hpe3bl HA OJIMH YIJIOBOM 1Iar, Mm/3y0,

& HE

r7ie Z — 49uciio 3yObeB Gpe3bl; n — YacToTa BpalieHus Ghpesbl.

Ilooaua na obopom - iepemenieHue Gpe3bl U 3arOTOBKH 3a OJIMH 000pOT (Ppe3sl,
MM/00,
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Munymnuas nooaua - nepementienue (pe3bl U 3ar0TOBKU 32 OIHY MUHYTY, MM/MUH,

Ckopocmb pezanus, M/MuH, TpU TOPIIEBOM (Ppe3epoBaHIU

- nDn ,
1000

rJIe 7 - 4acToTa Bpanienus ¢pesbl, 00/mun; D - muamerp dpessl, m

V =zDn, suvmum,

/€ n - 9yacToTa Bpamienus ¢pessl, ¢, D - nuamerp Gpessl, M.

Mownocms pezanus
M

K

975’

rae M- KpyTAIIuid MOMEHT OT CHJI COTIPOTUBIICHUS PE3AHUIO.

IIpoussooumenvHocms 3aBUCUT OT BEIMYMHBI CHMMAaeMOro 3a OJHHU MPOXOJ]
MPUITYyCKa, MUHYTHOM TIOJIa4M U CKOPOCTH pe3aHusi. CHATHE OOJIBIINX MPHUITYCKOB
(1o 25 mm) 3a OIMH MPOXOJ BOZMOXHO CTYIIEHYaThIMH TOPLEBBIMU (Ppe3amu.

Ckopocmuv pezeposanus no 10-15 m/c, mpuuaeM MOXKHO 00OpabaThIBaTh JaxKe
3aKaJeHHbIC CTaJIH.
Ocnognoe épems Tipu (ppezepoBaHUH

L+l +1 +1
{ :[.o Bp n 'l:i pA.\’
S.zn S

M

rne L,, -mmHa pabGouero xona; lo-mmmHa oOpabaThiBaeMOl MOBEPXHOCTH
3aroToBKH; lep-myinHa Bpe3anus ¢Gpessl; Z-unciao 3yobeB dpessr; | -mepeder dpessr;
| -nomoHUTE IbHAS BEIMYMHA X014, I-4UCII0 IPOXOI0B Ppe3bl; Sy-MUHYTHAS 10o1ava.

IIpouzsooumenvrocmo Qhpezeposanus ONIEHUBAIOT MUHYTHOU Mmojaudei

5 =31802%

Dq)
S;-monaua Ha 3y0; V-ckopocTh pe3aHusi; Z-4yucio 3yobeB ¢pessl; D ,-nuamerp
bpe3sl.

Ha ¢pe3epHbIx cTaHKax ¢ NPAMOJUHEWNHON mogayeil Mmunymmas nooaya

SM - S'O 1.
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Ee yTOYHSIOT 110 MacnopTy CTaHKa.
Jmuny nepedera ¢pessi |, npuaumaror ot 1 10 5 M.

OcHo8HOe 8peMsi Ha CcmaHkax ¢ Kpy2ogou nooadel, T.e. NpU 00pabOTKe
KOMIUIEKTa 3aTOTOBOK, YCTAHOBJIEHHBIX Ha OapabaHe (CToJie CTaHKa)
L e

70 -, 3
N, 360°

rae N.,-yTOYHEHHAsl 9acTOTa BpallleHUs IITHH/IEIs CTaHKa;
& -yTOJI IOBOPOTA CTOJIA CTAHKA 33 BPEMsI PC3aHHUS.

8.3 MeToan! nutudgoBanust

Paznuyator  nummdoBaHue  oO0aMpouyHOE,  IpeABapUTeNbHOE  (YEpPHOBOE),
OKOHYATENIbHOE (YMCTOBOE), TOHKOE U BHIXaKUBAHHUE.

O60upounoe uinugosanue.

[Mpunyck - 1,0 mm (mo 7,0 mm); mocturaercss 7-9 KBaJMTET TOYHOCTH U
mepoxoBatocTh Ra=1,25-0,2 mxm.

Tonxoe wnughosanue- npunyck 0,1-0,05 mm; nocruraercs 4-6 KBaauTeT
TOYHOCTH M mepoxoBaTocTh R;=0,1-0,02 mxm.

Tonkoe winughosanue M gvixadcusaHue BITIOIHSIIOT TIPU OJJHOM YCTaHOBE.

Kpyenownughosanvhvie cTaHKM HCMOIB3YIOT ISl auamMeTpoB n0 200 mm ¢
pacCTOSTHUEM MEXAY LEHTpaMu A0 /50 mMm M CKBO3HBIX U TJIYyXHX OTBEPCTUU
auaMmeTpoM 110 200 mm qimaHOM 00 250 mm.

Buovwl nosepxnocmeii - KOHUUECKUE, TOPLIEBBIE U (PaCOHHBIE (11 TEJ BpAIICHHU ).

becyenmposo-winugposanvuvie cmanku - s 00paOOTKM  HAPYXKHBIX U
BHYTPEHHUX MWJIWHAPUYECKUX TMOBEPXHOCTEH OT NECATHIX JOJIeH MHILIUMETpa 0
JECATKOB MUJLJTUMETPOB.

Inockownugosanvhvie cmanky padOTAOT NepuPpeprueil WM TOPLUOM Kpyra.
Kpyru - nuamerpom 10 100 mm, XOTsI 3arOTOBKH KPYITHBIE U JJIMHHBIE - 10 | M.

[Ipuy  00paboTke  TOPIOB  METAJJIOKEpAMUUYECKHX  3yOuaThIX  KoJiec
napaieabHoCTh Top1oB coctasiseT 0,02 MM, R,=0,63 MKM.

lIpouzeooumenvrocms 3aBUCUT OT KauecTBa 3aroTOBOK U CIIOCOOOB MX MOJAa4YH B
30Hy 00paboTKu (MOABUAKHOM JIEHTOM, KOMIUIEKCOM C MOPTalIbHOM CTPYKTYpOH,

TpaHCHOPTEPAMU U T.I1.).
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Buympuwinugosanvrvle cmanky TPUMEHSIOT A1 IUIUHAPUYECKUX, KOHUYECKUX
U IpOo(UIIBHBIX OTBEPCTHI B 3aTOTOBKAX OOJIBIIIUX Pa3MEPOB.

VY nugoBalbHOTO Kpyra pexyliiue 3JeMEeHThl He UMEIOT 3a/laHHO TeOMETpuH,
OHM XaOTUYHO BBICTYNAIOT HA MOBEPXHOCTH Kpyra. TOJIIMHBI CIOEB, CHUMAEMBbIX
OTJEIbHBIMU AaOpa3sUBHBIMU 3€pHAMH, TaKXKe pa3iauuHbl. [Ipy 3TOM OKpyXHas
CKOPOCTb Kpyra BCEr/la 3HAaUUTEJIbHO OOJIBIIE OKPYKHON CKOPOCTH 3arOTOBKH.

N3-3a MUKpPOHEPOBHOCTEW W BOJHHCTOCTH NMOBEPXHOCTEU KOHMAKMUPOBAHUE
PEXYIIUX 3epeH ¢ 00pabaThiBaeéMON MOBEPXHOCTHIO MPOUCXOIUT HA OMOENbHLIX
yuacmkax.

OcHOBHasl 4acTh BBIIEISIEMON TEIIOTH (70 85%) yxoauT B oOpabaThiBaeMyto
JeTalb, TeMiieparypa oOpabaTbiBaeMoil 3aroToBkH gocturaet 350°C, 4To MOXKET
BBI3BaTh J1€(POpPMALIHH.

Ilapamempuvl abpasusnas obpabomku: moaadya, CKOpocTh, rimyOonHa pe3anus (Ha
NUTA(QOBAIBHBINA KPYT).

3epuucmocms u meepoocms UIMU(OBATBHOIO Kpyra OINPEEsioT KayecTBO
MOBEPXHOCTEW, BHE 3aBUCUMOCTU OT METOJ1a NUTU(POBAHUSI.

[ToBbIlIeHHE MPOAOIBLHON OAAUH MOBBIIIAET ChEM METAJIJIA B €AMHUILY BPEMEHH.

VBenuueHnue  rayOMHBI — pe3aHUsS  COMPOBOXKJIAETCS  Oojiee  TIIyOOKUM
NPOHUKHOBEHHEM pEXYLIUX 3€peH Kpyra B oOpaOaThiBaeMblii Marepuanl u
BO3pACTaHUEM CHJI PE3aHUs.

COX npuMeHSIOT i1 CHHXKEHUM CUJI TPEHUSA B 30HE KOHTAKTa U YMEHBIICHUS
TEMIIepaTypbl B 30HE PE3aHUS.

D@ deKTUBHBIM CIOCOOOM CHWXEHUS TEIUIOBOr0 Mpolecca Nnpu HuiM(oBaHUU
3aroTOBOK M3 TPYAHOOOPaOAaThIBAEMBIX METAUIOB C HHU3KOW TEMJIOMPOBOIHOCTHIO
asisiercst nojgada COX B 30Hy pezanus noxn gasieHuem ao 10-15 MIla.

bonpmias wacte sHeprum npu numdoBanuu (1o 90%) 3aTpaumBaeTcs Ha
MPEOA0JICHHE CUJI TPEHUSI MEXKIy TOBEPXHOCTSIMU Kpyra U pe3aHusl.

s yeprosoeo winugosanus pexkoMenayercst npumeHsaTh Bojgusie COX ¢ cepo-,

XJ10p0-, hochopocoaepKaUMHU TTPUCATKAMH.
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Ilpu  6ecyenmposom wnughoeanuy TPOIECC MOXKHO HHTCHCUPHUIIMPOBATH
00TyBOM 30HBI pe3aHUs OXJIAKIEeHHBIM 10 +5-60°C Bo3myxom noa naBnenuem 0,4-1
Mlla. Tloeimenue napnenusi crpyu COX no 7-15 Mlla mo3BomsieT u30ekaTh
3acaJMBaHUs Kpyra.

AOGpa3uBHBIC U aJIMa3HbIe HHCTPYMEHTHI OTJIMYAIOTCS TEOMETPUIECKOM (HOpMOi,
pasMepaMu, MaTepuajoM, pPAaCHOJIOKECHHEM U BEIMYMHOW aOpa3uBHBIX 3€PEH,
TUIIOM CBSI3KH, CTETICHBIO TBEPIOCTH, CTPYKTYPOH.

K nedocmamkam MOXHO OTHECTH: OTCYTCTBHE ONTUMANBHBIX YTJIOB PE3aHUS, U3-
3a pa3HooOpaszus (opM M pa3MEpPOB 3€pEeH, CIY4alHOTO WX PaCIHOJOKEHUS;
HEOJTHOPOAHOCTh CBOWMCTB MAaTE€pPUANIOB, U3 KOTOPBIX COCTOAT TaKHe MHCTPYMEHTHI;
HECOBEPIICHCTBO TEXHOJOTHH TMPOU3BOJCTBA KPYTOB, OOJBIION pacxoj] dHEPIHH,
3aTpadyrBaEeMbIi Ha €IUHUILY CHATOTO METaslIa.

Texnonoeuueckue 603MOHCHOCMU 3ABUCAT OT XaPaKTEPUCTUKU NUTH(POBAILHOTO
Kpyra, pe:XKUMOB PE3aHUs, COCTOSIHUS CTaHKa, CBOCBPEMEHHOCTH M Ka4eCTBA MPABKH.
[TpumenstoT KBapIl, HAXKAAK, KOPYH]I, aJIMa3.

AJMassl esaTcs Ha npupoousie u cunmemudeckue (Texundeckue). Comeprkanue
yraepoja B anmase cocrasisier 96-99,8 %.

Texnuyeckue anmazbl 9acTO MMEIOT TPEIIMHBI, TISITHA BKIIOUEHHS HEKOTOPBIX
muHepaioB. Koapdunuent tpenus ammaszoB: mo cranu-0,05; mo marynu-0,1; mo
amroMuano-0,45.

TemmonpoBoAHOCTH UX OOJIBIIIE, YeM TBEPABIX CIIJIAaBOB, HAPUMED, OOJIbIIIE, YeM
craBa T15K6 B 5 pa3 u cnmaBa BK8 B 3 pasa, a Takxke OoJibiiie, yeM kapOuja
kpemMHuss B 10 pa3 U 3meKTpokopyHIa B 7 pa3. Anma3 TOpUT B BO3AyXE IpHU
temneparype 850-7000°C, a npu HarpeBe 0Oe3 IOCTyINa BO3ayXa OH MEPEXOJWT B
rpadur.

AJMas3bl OLeHNBAIOT B Kapatax. Kapam (K) = 200 mx (2¢10~°kr).

Cunmemuueckutl aima3z TONY4YalOT U3 TpaduTa U yriecoAepk alux BEHIEeCTB C

cepeaunbl 50-x rooB XX B. OHM cojziepKaT 0OJIbIIE TPUMECEH.
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K wuckyccTBeHHbIM aOpa3uBHBIM MaTepUalaM OTHOCSITCS TaKXkKe KyOuuecKut
HUmpum oopa, 31eKkmpoKopyHo, Kapouo kpemHus (KapOOPyHI) U Kapouo bopa.

Kybuueckuti numpum 6opa (310060p) — aOpa3wBHBIN MaTepuan, TBEPIOCTh
KOTOpOro OJM3Ka K anmasy, a abpaswBHas CIOCOOHOCTh MPH NITU(OBAHUY CTATA H
K03 (ULKUEHT TPeHUS BBIIIE (I[BET OT CBETJIO-JIHIOBOTO 10 YEPHOTO B 3aBUCHMOCTHU
OT YCIIOBUI CHHTE3a).

TennocToRKOCTh KyOMUECKOT0 HUTpUJA O00pa B 3aBUCUMOCTH OT 3€pHUCTOCTHU
nocturaet 1300-7/500 °C (uem kpyrHee 36pHO, TEM BBIIIE TEIJIOCTOUKOCTB).

Kybuueckum HuTpumom Oopa oOpabaThIBalOT TBEpJble CTAIHW W CIUIABBI KOTJa
HEeoOXoAMMa BBICOKAas pa3MepHas TOYHOCTb, HamNpuUMep, B IPOU3BOACTBE
TIO/IIIATTHAKOB.

CpenHe- W MEITKO3EPHHUCTBIE KPYTH MPUMEHSIOT: AJS TOJIYYCHHS BEITUYHHBI
napametpa mepoxoBatoctu R,=0,4-0,08 mxm, ipu 00pabOTKe 3aKaJEeHHBIX CTaleH U
TBEPJBIX CIUIABOB, OKOHYATEJIbHOM NUIM(POBAHUM, 3aTOUYKE M  JTOBOJKE
WHCTPYMEHTOB.

JI1st coeMHeHnst 3€peH - MPUMEHSIIOT CBA3KH: Op2aHuyecKue U Heop2aHudecKue.

K oprannueckum otHocATcs: Byiakanutoas (B), 6akenurtoBas (b), rpudranesas
(I'®), snokcuanas, MOMMBUHIWIPOPMATHHOBAS.

Heopeanuueckue ceazxu: kepamudeckas (K); maruesueBas (M) cunukarnas (C).

AOpa3uBHBIA MaTepua UMEET CIENYIOLIUE YCIOBHbIE 0003HAYEHUS:

D - anekTpokopyHA HopMmanbHbIi; DK - anexkrpokopyna Oenbiii; K4 - kapoua
KpeMHHUsl uepHblil; K3 - kapOoua KpeMHUs 3eJIeHBbI.

TBepaocTs abpa3MBHOrO MaTepHasa XapakTepU3yeTcsl 0 MUHEPAJIOTMYECKOM 1IKae:
MI, M2, M3 - msrkwuit; CM, CM1, CM2 - cpeanemsirkuit; C, C1, C2 - cpenanuit; CT, CT1,
CT2, CT3 - cpennersepaniii; T, T1, T2 - tBepawiii; BT1, BT2 - Becbma TBepaprit; UT1,
UT2 - wupesBbrvaitHo TBepAbld. Lludpsel, ciemyromme 3a OyKBOH, XapaKTEpU3YIOT
BO3pacTaHUE TBEPIOCTH.

3epHa UMEIOT Pa3HYI AOpPa3UsHy0 CNOCOOHOCMb, T. €. BOZMOXKHOCTh Pa3pylliaTh

oOpa0aTbiBaeMblii MaTepuan (CHUMaTh MEJKYI0 CTPYXKKY), KOTOpas OLEHUBAeTCs
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OTHOHICHUCM MACChI CHATOI'O MaTcpuajia K MacCc U3PACXOJ0BAHHOT'O HIJ'II/I(I)OBEU'IBHOFO

MaTepuaa.
Abpazuenvii | Mapkuposka AbpaszusHas cnocobHocmb 3epen
Mamepuan
Anmaz A, AC 1,0
O00p JIO 0,8
KapOun kpemuust 55C 0,55
MoHOKOpPYH/T 45A 0,22
DIIEKTPOKOPYH]I 15A 0,2...0,22
DNEKTPOKOPYH/T 34A 0,21
DIIEKTPOKOPYH/T 24A 0,18...0,2

[Ipu Bcex BUmax mpaBku KpyroB (0e3 cHATHs co cTaHka) caumarot cioit 0,05-0,8
MM, TIpU aBTOMAaTHYECKOM MpaBKe CHUMaeTcs npumepHo 0,02 mm. MakcumanabHO
JIOTyCTUMAasl TOJIIMHA CHUMAEMOI'o CJIOsl MIPU IpaBKe HE JIOJDKHA mpesbimaTh 0,3
MM.

Ilpaska: anmazamMu B oOmpaBax, ajJMa3HBIMHU KapaHJalllaMHd M IJIACTUHAMH,
Kpyramu (U3 KapOuja KpeMHUsI), pOJIMKaMU (aJIMa3HBIMHU, TBEPJOCIUIABHBIMH) WU
3Be3/I0YKaMU (UYTYHHBIMHU, CTajJbHbIMU). [ITACTUHKU MOKPBITHI TOHKUM CJI0e€M (OT
0,5 1o 2 MM) aJIMa3HOW KPOIIKH.

Buowt  wnugosanus ¢ npomonbHON  mojadel, Bpe3Hoe, TIyOOKoe U
KOMOMHHPOBAHHOE.

[Ipy mandoBaHUU ¢ nPOOOIbHOU nodayeli 3aTOTOBKA Ha KPYTJIONUIMGOBaILHOM

CTaHKE TpU KaXIOM O000pOTE MepeMelIacTcs Ha BEJIMYUHY, MPUMEPHO PAaBHYIO
IIOJIOBMHE IIMPUHBI Kpyra. B KOHIIE X01a WK 3a OAWMH JBOMHOM XOJ KPYT MOJAETCS
Ha BEJIMYMHY [ONEPEYHOM MMOIAYH.

Bpesnoe winughosanue (¢ nmonepevyHoi mojaveii) xapakTepu3yeTcsl yBeIMUYCHUEM

TOJIIHWHBI Cpe3a OJHUM a0pa3WBHBIM 3€pHOM, MPU STOM HE HEro yBEIMYMBACTCS
Harpy3Ka, BBI3BIBAIOINIAsl CaMO3aTauylBaHUE, MOBBINIACTCS W3HOC KPYyra, BO3PaCTarOT
CWla ¥  MONIIHOCTh  pe3aHus. OITOT  CHOCOO0  TO3BOJISET  TIOBBICHTH
MPOU3BOAUTENHHOCTh OOpPA0OTKM MIJIMHIPUYECKUX KOHUYECKUX U (HACOHHBIX

ITOBEPXHOCTEW BPALLICHHUS .
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Ilpu enyounnom winugosanuu abpa3wBHBIN KPyr C 3a00pHON KOHUYECKOU

YacThIO YCTAaHABJIMBACTCS Ha BCIO 33JJaHHYIO TTTyOHHY HUTH()OBAHUS.

Meton npuUMEHSIIOT Ui OOpa0OTKM 3aroTOBOK IO LIEJIOMY, Hampumep, s
Npope3aHus KaHAaBOK. YBEJIHUEHHE TIyOWHBI PE3aHHUs OCYIIECTBISETCS 3a CYET
3aMeJIEHUs] KPYTOBOM CKOPOCTH MHCTPYMEHTA WIIM MPOI0JIBHOM MOJauu.

I'nyounnoe wugosanue 1enecoodbpasHo Mpu 00pabOTKE HE3aKaJICHHBIX
3aroTOBOK TMOBBIIICHHON XECTKOCTH U C OoyblIuM KosiebaHuem mnpumnycka. OHO
MO>KET OBITh BBIMIOJHEHO C MONEPEYHON I MPOAOJIbHON NOJAYeH.

[ToBBICHTH TPOU3BOAUTEIBHOCTH NUTH(POBAHUS MOKHO C MIOMOIIBIO CKOPOCMHO20
1 060upounozo mnudosanud. Paznuuator ckopocmuoe winugosanue (Vg =35-60
M/C) U gbicokockopocmmoe (V> 60 m/c).

Kombunuposannoe (uHTErpanbHOe, COBMEIIIEHHOE) nuindoBaHuE
peIycMaTpUBaeT COBMENIEHHE CKOPOCTHOTO W CHUJIOBOTO WIM CKOPOCTHOTO U
NIYOMHHOTO NUTM(OBaHUS.

TourocTts 06pabdoTku I T6-177 mpu mepoxoBatoctn R;<0,02-0,08 mxm.

Meton ynpounarwwezo waugosanus. lllnupoBanue BaaoB OCymeCTBIACTCA
B JBa mpoxonaa (4epHOBOM M uucTtoBOW). Ha BTOpol mpoxon ocTaBisieTcs
npunyck 0,05-0,20 mm wa nmamerp. Ha mnepBom mnpoxonme (Omaromaps
YBEIUUYCHUIO TIYOUHBI Pe3aHusl U CKOPOCTH NUIU(POBAIBHOTO KPyra) MIOTHOCTH
TEIUIOBOTO MOTOKA YBEJIWUMBAETCS, & PE3K0OE OXJaXKJICHHUE 3arOTOBKH MOTOKOM
COXX BBI3BIBAET yIPOYHEHUE MOBEPXHOCTHOTO CHOA.

Ha BTOpoM mpoxoje NpPOU3BOAUTCS HE3HAYUTEIbHBIM ChEM MeTajia Ha
CITOKOWHBIX PEKUMaX C BBIXaKUBAHUCM.

st BTOpOro npoxojia npunyck - He 6osnee 0,2 mm.

['ny6una pezanus t, MM, (monepeyHas mojaaya):

;D=1
it e

’

rae D; - nuamerp 3arotoBku; D - quamerp o6paboTaHHON TOBEPXHOCTH.
[Tonaya S 0ObIYHO 3a77a€TCS B IOJISIX OT BBICOTHI KpyTa.

CkopocThb BpatieHus nundoBaIbHOTO KpyTa, M/C, onpeaensercs mno Gopmyre
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B nD.n,
60-1000

rne Dy -mmamerp nummdoBanbHOTO Kpyra, MM; #A- 4acToTa

~0,525-107* D.n,

-1
U OBATLHOTO KPyTa, MUH .
Jlemans épawiaemcst BOKpPYT CBOEH OCU CO CKOPOCTBIO,

- nd,n, . d,n, ‘
L1000 318 a/uum,

-1
dg- AUaMEeTp 3aroTOBKH, MM, N3-4aCTOTA BpalllCHUA 3arOTOBKU, MUH .

BpAILICHUS

Ckopocts numdoBanust 00bMHO He TipeBbiaeT 50 m/c. [Ipu ckopoctsix go 60-80 m/c

YBCIIMYHUBAIOT U CKOPOCTH BPpallICHUA 3aIrOTOBKH.

prr N HU3IroTaBJIMBAlOT HAa MCTAJUIMYCCKUX HIIN KCPAMHUYCCKUX CBA3KAX. Osxoru

MOSIBIISIIOTCS MpH Temmepatype okoiso 300 °C.

1 1

Pucynox 8.7 Cxembl numngoBaHus OTBEPCTHUH:

a - ¢ MPOJIOJILHOM TMo1aueii; 6 - C MoNepeyHol moaaveii; 6 - IIIaHETapHOE; -
OecrieHTpoBOE; 1- 3aroToBka; 2-nutndoBaIbHbIN KpyT; 3-BeaylIUN POIUK; 4-
OTOPHBIN POIHK; S-MPHKUMHON POITUK
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[Tpu 00paboTKe HAPYKHBIX TIOBEPXHOCTEH C 1p000bHOU nooayel OCHOBHOE BpeMs

Lyl ¥l F HNZ #4S

Bp.R n.n
S!

0 Sv
“nont npoj

non )

rne L, - mmua oOpabarkiBaeMoii 3aroTtoBkH; ly,, — JmuHA Bpe3aHus (C JIEBOM
CTOpOHBI HUTH(OBATIBHOTO Kpyra); l;7 7-amuHa nepedera (¢ mpaBoii CTOPOHBI Kpyra); H-
BBICOTA NIIM(OBATHHOTO Kpyra; Z,-o0mmuid mpuiyck Ha numdosanue; l,- gucio
XOJI0B BBIXQXKHBAHUS, Syon-TIOTIEPEUHAS TTOIAYA; Sppyo-TIPOIOTIBHAS TIOAAYA.

IIpu épe3nom winughosanuu OCHOBHOE BpEeMsI

\u\
lo = Z Flguxo

HUH

lye-TIyTh pe3anust ¢ yckopennoit nopaueit (0,3L,); Sy.-yckopeHnas nonada (2,5S); Lpi-

NyTh Pe3aHUs; Spop -TIONIEpeYHast ojava (I -3Tar MuKia).

[Tpu o6paboTke Ha GECIIEHTPOBO-IUTH(POBAILHOM CTaHKE C MPOAOIBHON Mojaueit
(Ha TPOX0]1) OCHOBHOE BpeMsI

L

=M S
0 O )DS

npoa

rae Lp-nomHa oOpaOarbiBaeMoi 3arotoBkM (mymHa pe3anusd); 0,95-xkordduimeHt
NPOCKAIBb3bIBAHUS; S5 TIPOJIOJIBHAS TIOAYa.

Ha wnugosanvnvix cmankax c¢ YIIY MOXHO THPOBOJAUTH OJHOBPEMEHHYIO

00pabOTKy Hapy>KHBIX U BHYTPEHHHUX MMOBEPXHOCTEM.

8.4.0Tnen0uHbIe METObI: XOHMHIOBaHUE, Cynlep(UHUIINPOBaHHE,
NMoJIMPOBaHUE, MPUTHPKA.
Onu otnuyaroTcs OT HUTMGOBAaHUS 0OoJiee HU3KUMHU CKOPOCTSIMH PE3aHUs,
MaJIbIMH YACIbHBIMU JaBJICHUSMH.
Xonuneosanue OCYIECTBISIIOT MEIKO3EPHUCTHIMH OpPYCKaMH, 3aKPEIUIIEMbIMH B
rOJIOBKE (XOHE), KOTOpas OJHOBPEMEHHO C BpalllCHHEM COBEPIIAET BO3BPATHO-

MMOCTYNAaTCJIbHOC NIEPEMCIICHNEC BAOJIb 06pa6aTBIBaCMOFO OTBEPCTHUA.
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Ero ucnone3ytor 1151 00paboTku oTBepeTuii (auamerpom 6-1500 MM 1 qymHOM
10...20 ™). Ilpu 3TOM, UCTIPABISAIOT OTKIOHEHWE (POPMBI, OBATLHOCTh, KOHYCHOCTh M
JpyTHe MOTPEIIHOCTH MpeAbLITyIel 00padoTKu, oomuii mpumyck He 6omnee 0,15 0,2 mm.

(mpumyck o 1,0 MMm). OTKIIOHEHHE PACTIONIOKEHUS OCH OTBEPCTHS HE HCIIPABIISCTCS.

% 7
~EE B
SEEN{

i1
1

Pucynok 8.8 CxeMa XOHMHIOBaHHUS OTBEPCTHUS:

1— XoHMHTrOBaJIbHAA T'OJIOBKA, 2 —3aroToBKa, 3 — CTOJ XOHMHIOBAJILHOI'O CTaHKA
O6unpHas nomada COX obecrieurBaeT yaajJieHUE MPOAYKTOB HM3HOCA H3-TIOA

OpyckOB M ¢ 00pabarbiBaeMO MOBEPXHOCTH; JaBJIEHUE HWHCTPyYMEHTa Ha
oOpabaTbeIBaeMyI0 MOBEPXHOCTH B 6-10 pa3 MeHblE, YeM U HLTU()OBAHUH.

Peoicumpvr.  OxpyxnHast ckopoctb pesanmst 20-80  m/mun, BO3BpaTHO-
nocrynarensHas 2,0-30 m/mun, naBnenue opyckos 0,2-1,4 Mlla.

HUcnpasnenue noepewnocmeti ¢hopmvl TOCTHTAETCS MEXAHU3MOM KJIHMHOBOTO
pazkuMa pexyIux OpycKoOB.

HewerHoe umcno OpyckoB LenecooOpa3HO TMpu 00pabOTKE MPEepbIBUCTHIX
MOBEPXHOCTEH, NX KOJMYECTBO: 2, 4, 6, 8.

OO6muit mpumnyck Ha 00padoTKy Z,
Zo = (I + /’)Anc,\"
f-koapdumment xecrkoctu aeranu (st xxectkux f=1, mrs mHexectkmx f=1,25-

1,35);
A,cx-FICXOTHAS TIOTPEITHOCTD GOPMBI 00padaTHIBAEMOTO OTBEPCTHSI.

Ocobennocmu npoyecca:
* IPOU3BOJUTEIIBHOCTE (B psJe clydasX NPEBOCXOIUT MPOU3BOIUTEIBHOCTD

nUIMQOBaHUS UIM TOHKOTO paCTauYMBaHMS);
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*TOYHOCTH 00pa0OTKH, MaJI0 3aBUCHUT OT TOYHOCTU CTAaHKA, TaK KaK paauaibHbIE
COCTABJISIFOLIME CUJIBI PE3aHUs B3aMMHO YPaBHOBEIIMBAIOTCS,

*HU3Kasg TEeMIlepaTypa B 30HE pe3aHus (MO3TOMY Ha JETajsiX C MEPEMEHHBIMU
CEUCHHUSAMHU CTEHOK OTCYTCTBYET HX AepopMalius OT HarpeBa);

*IIPOCTOTA PETYINPOBAHUS PAOOTHI XOHUHTOBAJIbHOM T'OJIOBKY;

* TOCTWKEHHE 4-5 KBAIMTETOB TOYHOCTH U miepoxoBatoctr R;=0,8-0, 1 mrm.

Buibop xapaxmepucmuk 6Opyckoé 3aBUCUT OT MEXaHHYECKHUX CBOMCTB
MaTepuana, BEIWYMHBI MpPHUIycka U TpedyeMoro kadectBa oOpabaThiBaeMO
MOBEPXHOCTU. VICTIONB3YIOT 3NIEKTPOKOPYH/ O€Tblid Wi KapOua KPEMHHUS 3€JIEHOTO.
Pexe - 31eKTpoKOpyH HOPMaJIbHBIN WK KapOUJl KPEMHUS YEPHBIH.

3epuucrocth 0T 12 u menee. [ chema OONBIIMX MPUITYCKOB — 3€pHUCTOCTH 20-25
mKm 1 Ooree.

AnmazHble OpYCKHM XapaKTEpHU3YIOTCSl 36pHUCTOCTBHIO, KOHIICHTPALME aiMa30B U
BuA0M CBs3KH (100%-HON KOHUEHTpalueil npuHUMaeTcs coaepxkaHue B 1 MM
anmaszoro cios 0,878 me armasa.)

Xonuneosanonuvie  cmanku ~ 00€CIIEUMBAIOT  BpalllaTelIbHOE,  BO3BPAaTHO-
MOCTYMATEIbLHOE ABMXKEHUS IIMUHACIS U paAuaIbHYIO Mojavy (pa3kum) OpyCcKOB.

HauGoubliee pacripocTpaHeHHE MOJy4Ynsia CXemMa C BO3BPATHO-NMOCTYNATEIbHBIM
JBUKEHUEM MHCTPYMEHTA IPU HEMOIBH)KHOM 3arOTOBKE.

OcHOBHOE Bpems

n
_ px
T, =
nde.x
Yuciio 1BOMHBIX XOJI0B XOHA
27,
n()@.x. = S

Z, - o0 mpunyck (B OJIHY CTOPOHY),
S ,.,~ PaguanbHas 1mojadya Ha JBOWHOM XOJ.

. 1000v,_,,
Yacrora 1BuXeHUM XoHa n, =— 22

LP.X.
V, ;= CKOPOCTBh BO3BPaTHO-TIOCTYNATEIBHOTO IBUKEHUS XOHA.



180

‘6
1
!
2

LL ,

MU

N
s

Pucynok 8.9 Cxembl XOHUHTOBaHUsI MHOTOSIPYCHBIX OTBEPCTHIA.

Cynepgunuwuposarue.

Obnacmov npumenenus. O0pabOTKa MIOCKUX, IMWIMHAPHUYECKUX U KOHMYECKHX, a
TaKke chepruecKrx MOBEPXHOCTEHM U3 3aKaIeHHOM CTalM U 4yryHa. [Ipu sTom mpurryck
JIOJDKEH TIPEBBIIIATh BHICOTY MUKpoHEpoBHOCTeH Ha 10-20%

Hocturaercs 5-4 kearumem mournocmu u mepoxoBatroctb Ra=0,2-0,05 mxm.

Uucno wu mupuHy OpYCKOB BBHIOMPAIOT B 3aBUCHUMOCTH OT JuaMmeTpa
oOpabaTteiBaeMoro  oTtBepcTus. JlaBinenwe OpyckoB Ha  00pabaThIBaeMylo
noBepxHocts 0,1-0,3 Mlla.

Cynepdununiin (MUKpOGDUHUIIT) OCYIIECTBISETCS MEIKO3EPHUCTHIM HHCTPYMEHTOM,
COBEPIIAIOIINM OCIWITHpYIoIee (KojiebaTelbHOe) JBMKEHHUE BIOJIb 0O0pasyromiei
MOBEPXHOCTH  00pabaThiBaeMOil  3arOTOBKM C MHUHUMAJIBHBIMU  yJIETbHBIMU
JABJICHUSIMHA Ha UHCTPYMEHT U npu ucnoiab3oBanuu COX.

[Ipu cynepduHUIIUpOBAaHUU pajguaibHas TMojladya Ha Bpe3aHue aOpa3UBHBIX
3epeH olecreunBaeTcsl 3a CYEeT YNpPyroro Mo/pKuMa Opycka K oOpabarbiBaeMoi

MMOBEPXHOCTH.
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1
Pucynok 8.10 Cxembl ABM>KEHUI 3arOTOBKH U HHCTPYMEHTA TIpU

cyneppuHUIIIMpOBaHUK: 1 -3ar0TOBKA; 2 — MHCTPYMEHT.

IIpu pe3aHuy OCHOBHOIO METajlla €ro ChbeM MOJKET 3HAUUTENBHO IPEBOCXOIUTH
YABOCHHYIO BBICOTY HCXOJHBIX MUKPOHEPOBHOCTEH W COCTABIATH 15-20 mxm u
0oJsiee Ha JUaMETp.

CpenHior CKOpPOCTh KojiebaTeNbHOTO ABMKEHUS Vi

VK:4An6p.

Ng, - YACIIO JBOMHBIX X0J10B OpycKa,
A - amIIuTyAa KojaeOaHu.
YucroBas 00paboTka BeIONHACTCS Ipu HU3KoM AaBieHuu (0,1-0,3 MIla nns

cramu u 0,1-0,2 MIla nns ayryHa).

NHTEHCMBHOE CHM>)KEHME MUKPOHEPOBHOCTEN MPOUCXOAUT B HAYAIBHBIN MIEPUOA
(5-10¢) xoHTakTa Opycka ¢ 00pabaThIBACMOM JIETAbIO.
B ocHOBHOM mpuUMEHSIOT OpyCcKM W3 KapoOuoda KpeMHus 3e1eHo20 W

NEKMPOKOPYHOA 0el020 HA KepaMUyeckol ces3Ke 3epPHUCTOCThI0 oT M7 no M40).
Jlnst okoHYaTenbHOM 00pabOTKU MCHOJB3YIOT OpycKu U3 kapOuaa kpemHus. Mx xe
NPUMEHSIOT Il 4yTyHa, BA3KHUX CTaJeil U LIBETHBIX METAJIOB.

AnmasHble OpyCKH Ha OaKeIMTOBOW CBA3KE MCHOJIB3YIOT JIJISl TBEPJIOTO CIUIABA U
KEpaMHUKHU.

YacroTa qBuKEHUH (IBOMHBIX XOA0B B MUHYTY) OpycKa Ny,

10007, ,
BX T!

p.x

n

rae Vp,-CKOPOCTh BO3BPATHO-MOCTYNATEIBHOTO IBUKCHUS OpyCKa;
L px-UTMHA X0/1a BO3BPATHO-MOCTYNATENBHOTO IBHXKEHUS OpyCKa.
Humuny Opycka ls;, mm, nns Bpe3Horo cynepUHUIIMPOBAHUS IMOBEPXHOCTEH

JUTMHOM 10 60 MM ¢ IPOJOJILHOM MOAaueii HHCTPYMEHTA PaCCUUTHIBAIOT

lo=L,—A+1..2,
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L,-nmuHa oOpabaThiBaeMOii MOBEPXHOCTH 3arOTOBKHU;
A-ammuTyna konebaHui Opycka.

OcnoBHOe Bpems Tipu cyniepuaumpoBadn - 0,1-.0,5 mum.

Jlosooxa u nonuposanue

Josooka — abpa3uBHas 00pabOTKa, MPU KOTOPOM HHCTPYMEHT M 3aroTOBKa
OJTHOBPEMEHHO COBEpPIIAIOT Jt000€ ABUKEHUE CO CKOPOCTSIMU OJHOTO TMOPSIKA
(nM TIpY HENOIBMKHOCTH OJHOTO U3 HHUX).

Ilpumupxa — pnoBOAKa JeTaliei, paboTalImMX B Tape, Aig oOeclneueHus
MaKCHMaJbHOTO KOHTAaKTa COMpATaeMbIX MoBepxHOcTe. Hampumep, nputupka
KJIallaHOB JIBUTATEJII BHYTPEHHETO CrOpaHus K Ce/jiaM KJIalmaHoB.

[lpy mpUTHUpPKE HCHOIB3YIOT MHUKPOIOPOIIKH (BennmuuHa 3epHa 3...20 mxm)
KOpYHJa, OKHCH XpOMa, OKHCH kene3a U ap. [IpuMeHsIoT Takke CreruaibHbIe
nacThl, Hanpumep, nactel 'O, coneprxaiire B KadyecTBe adpa3nuBa OKHCh XpOMa, a B
Ka4yeCTBE CBSI3KH OJICMHOBYIO U CTEAPUHOBYIO KHUCIIOTHI.

[Tpunyck Ha 00pabOTKy COCTaBISET MPUMEPHO 5 MKM.

Ilonuposanue — o00pabOTKa IS CHIDKEHUH BBICOTBI MHUKPOHEPOBHOCTEH
MOBEPXHOCTH; OCYIIECTBIsieMass aOpa3suBHBIM HHCTPYMEHTOM, I[UIACTHYECKUM
neopMupoBaHUEM U JIp.

Jasnenue nputupa P 06s1yHo cocrasisier 0,03 0,3 Mlla.

[Ipu 00paboTKe 3aKaJ€HHBIX CTaJed MCHOJB3YIOT YYTYHHbBIE MPUTUPBI C
CYCIIEH3USIMH Ha OCHOBE OEJIOTO AJIEKTPOKOPYH/IA.

OOpaboTka TpUTHpPAMU XapaKTEPU3YETCs B3aMMOJICHCTBHEM 3aroTOBKH, 3€pHA,
IPUTHPA, CKOPOCTHIO M TPAEKTOPHEH OTHOCUTEIBHOTO IBMXEHHS. Vcmoib3yembie
COX (kepocuH, OJICMHOBAsI KUCIOTA U JIp.) npu 00800Ke OOPa3YyIOT CIOU MEXITy
OPUTUPOM U 00pabaThIBAEMOMN OBEPXHOCTHIO.

Ha pucynke npejcraBieHbl cxeMbl 00pabOoTKH.
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Pucynoxk 8.11 CxemMa 10BOJAKH MIOCKUX MOBEPXHOCTEN MTPUTUPOM:
@-OJTHOM 3arOTOBKU; O-IIBYX; 6-B3aMMHOE PACIIOJIOKEHUE DJICMEHTOB,;
1-3arotoBka; 2-TIOJBWKHBI HAKOHEYHUK; 3-TIOBOJOK; 4-IITOK; S-TIpUTHD;
6-mmuHAeTs TpUTHpA; 7-cBOOOIHBIC YacTUIIBI adpaszuBa; P-rpys3.

[Ipunyck Ha mpenBapuUTENbHBIE JOBOJIOYHbIE orepaiuu coctaBisier 20-50 mxm
(06b1yHO 10-20 MKM), HA OKOHYATENBEHYIO 00PA0OTKY - 3-5 MKM.

Xumuko-mexanuueckas 006800ka COYETaeT XHMMHMUYECKOE BO3JEWCTBUE Ha
oOpabaTbIBaéMyl0 TOBEPXHOCTh M MEXAHMYECKOE YJaJe€HHUE TMOBEPXHOCTHBIX
1IeHOK. [IpuMEeHSIOT macThl ¢ aKTUBHBIMU JT0OABKaMH (OJIEMHOBOM KUCIIOTHI, CEPHI,
CTEOpHUHA).

Ilonuposarue cHUXaeT MUKPOHEPOBHOCTH 0€3 YCTPAHEHHS OTKJIOHEHUSI (POPMBI
00pabaThIBaeMbIX MMOBEPXHOCTEH, Tak Kak JaaBjieHue pesanus HeoOosbinoe (0,03-0,2
I'lla); mepoxoBarocts R,=0,05-0,01 mxm.

NHCTpyMEHTOM - 3JIaCTHYHBIC KPYTHM U aOpa3uBHBIC MKYpKH (BOWMIOK, deTp,
KOXKa Wiu mapycuHa). Ha Takoil MSrKui Kpyr HAaHOCHUTCS MEJIKHN aOpa3uBHBIN
MOPOIIOK, CMEIIAaHHBIA CO CMA3KOU.

Caumaemsble npunycku 10 0,3 mm (KpyIHO3EPHUCTHIMH MOPOIIKAMMU).

AOpa3uBHBIE JICHTHI, TOKPBITHIE MOJIUPOBOYHBIMHU MACTAMU, OBIBAIOT MTUPUHOM

0o 300 mm n pmuaout 3000 mm n Gonee. Kpome MIKypoK ¢ 3JIEKTPOKOPYHIIOM U
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KapOWJIOM KpEeMHUS, HAHCCCHHBIX Ha TKAHEBYI0 WJIH OyMaXXHYIO OCHOBY,
UCTIOJIB3YIOT IIKYPKHU C IOOPOM U aJIMa30M.

Ilonuposanue xkpyeamu ¢ HaHECEHHBIMM Ha HUX aOpa3WBHBIMU 3€pHAMU WU
aOpa3MBHBIMU TTACTAMU U CYCTICH3USIMHU TIPOU3BOIAT CO CKOpOCThio 30-35 m/c.

[Tpu MOIMPOBAHUM MCXOJIHAS IMIEPOXOBATOCTH 00padaThIBAEMOM MTOBEPXHOCTH HE
JIOJKHA TpeBbIaTh Ry=2,5 MKM.

OCHOBHOE BpeMsl npu noauposanuu JenecTKOBBIMUA KpyraMu

F

T, =10 —K,K,K,,

F-nomans oO6pabaTeiBaeMOl MOBEPXHOCTH;
H-BBICOTA 1€TIECTKOBOTO KPYTa;
Ki-xoapdunuent, 3aBUCAIIMA OT HMCXOAHOW U TpeOyemMoil IIepoXOoBaTOCTU
MMOBEPXHOCTH;
K>-xoaddunivent, 3aBucsAnmi oT 1uaMeTpa JenecTKOBOTO Kpyra;
Ks-koa¢punment, 3aBucaumii ot aeopmManuu JIENeCTKOBOro Kpyra.
[TonupoBaHue BBIMTOTHSIOT: HA HU3KHUX (70 1 M/C) U BEICOKUX CKOPOCTSIX (10 40 M/c).

8.5.Metoan! ITII ]

Cymnocts, [pu T/ miactiuecku aedopMupyercst TOIbKO MOBEPXHOCTHBIN CIOM.
Paznuyator cmamuueckoe, yoapHoe, subpayuonnoe u ynompazgykosoe I111/].
[Tpu II1]] nHabnrogaercs ocmamournas M ynpyeas neopmariusi.

Hakamwvieanue — camblii pacnpoctpaneHHbii Meton [III[]. Pa3sHoBUIHOCTBIO
ABIISIETCSL 0OKambvl8aHue N pacKkamvléanue.

T'anmoska — TII1J1 coynapeHneM HE3aKpEIUIEHHBIX 3arOTOBOK W MHCTPYMEHTA B
3aMKHYTOM O0O0BbEMe MpU HUX IMEepPEMEIIECHUH, BBI3BAHHOM BpalllEHHEM padboyero
oprasa.

Yexanka - oOpa3oBaHUE HA TTOBEPXHOCTHU 3arOTOBKU Pesibe)HBIX N300paKeHUH 3a
CUET nepepacnpeiesieHus MeTaslia.

Buvienasicueanue -CKOMbKEHHE WHCTPYMEHTA IO JIOKAIHHO KOHTAKTHUPYIOMIEH ¢
HUM TTOBEPXHOCTH JIe(hOPMUPYEMOT0 MaTeprara.
Bubpo-yoapnas obpabomxa - T111]] 3akperieHHBIX 3aTOTOBOK pa0OYUMHU TeIaMu

B 3AMKHYTOM OOBEME.
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Yoapno-bapabannas obpabomka OCYIIECTBISETCS 3a CUET COYIapeHHS
3aKpeIJICHHBIX B OapabaHe 3ar0TOBOK C pa0OYMMHU TeJIaMH, MaJaloIIMMH BCIEICTBHE
ero BpaIleHUsl.

Obpabomxa opoobwvio - INII]] marepuana ymapamu apoou. B 3aBucumMocTu ot
HMCTOYHMKA KUHETHUYECKOW IHEPruu NpoOu (CTpyHW rasza, *HUJIKOCTH, CMECHU Tas3a C
KUJKOCTBIO, BpAIIEHUS pOTOpa JapobemeTa, CBOOOJHOE TaACHHUE) pa3InyaroT
Opobecmpyunyro, Opobememuyio, 2pasumayuoHHy0 U Ipyrue.

[TpuHIMIHATEHOM PAa3HULIBI MEXKTY 0OKAMbIBAHUEM T 8bL2NANCUBAHUEM HET.

OOkaTpIBaHHE U pacKaThiBaHHE oOecrieunBaet /-11 keanumem W MEPOXOBATOCTH
Ra=0,04 mxm nipu 0OpabOTKE B XOJOJHOM COCTOSIHUM CTajedl TBEpAOCThIO 10 45
HRC.,,.

Peorcumor: natsr (0,01...0,2 mm), cuna nprwxkuMa U nmojgada. O0paboTKa - Kak Ha
CIICIIMAJIbHBIX CTAaHKax, TaK M Ha OOBIYHBIX (MOJCPHU3UPOBAHHBIX TOKAPHBIX WU
CBEPJINIIBHBIX).

3 4
6)
Pucynoxk 8.12 Cxema oOkaThIBaHUS BaJia (@) U pacKaTbiBaHUsl OTBEpCTHS (0):

1 —s3aroroBka; 2 —aehopMUPYIOINI POJIHK; 3 — cenaparop; 4 — OMOPHBI KOHYC
POJUKOB
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Ilooaua na obopom cemnaparopa S

8, =80,

rae S, — mojada Ha posiK; Zp — KOJIMYECTBO POJIUKOB.
Yacrora BpalicHu:A poJIMKa 7,

1000V
= 3

P
Ttdp

rae d, — anamerp posuka.

Onepayuu packamuléanusi omeepcmuti OOBIYHO BBIMOJIHSIOTCS 32 OJIUH
poOX0oJ U He TpeOyIoT Harpasisitomux Jledopmupyronire poiarkyu U ONOPHBIA KOHYC
U3rOTaBIMBAIOT M3 ObicTpopexymied cramum HIX15 wmim P6MS (40-45 HRCy).
BenuuuHa mepoxoBaTocTU pabo4YuMX MOBEPXHOCTEH JAe(HOPMUPYIONIUX POJIUKOB
cooTBeTcTBYeT R;<0,1 wMkM. Poguku BBINONHAIOT UWIMHAPUYECKUMHU WIU
KOHUYECKUMHU.

Haxamuvieanue nosepxnocmeii poniuxkamu cO31ae€T B TOBEPXHOCTHBIX CIOSIX
JIETAIM OCTATOYHBIC CXKUMAIONIUE HAIPSIKEHUs, YTO TIOBBIIIAET COMPOTUBIICHUE
yCcTaJIOCTH d3TuX Jjetaineid. (CkaTue NOBEPXHOCTHBIX CJIOEB JETaNIM 3aMeJIsIeT
CKOPOCTh POCTa YCTAJIOCTHBIX TPEIIUH.

I 1ybuna Haknenanmo2o cnos COCTaBISET 3HAYUTENBbHYIO BenuuuHy. Kpome
TOTO, TpU OOKATHIBAHWUM W PACKATHIBAHWU JOCTUTAeTCS HE TOJBKO CHUIKEHUE
BBICOTHl MUKPOHEPOBHOCTEH, HO M paauyc 3aKpyIJICHHWS BEPIIUH HEPOBHOCTEH
3HaunTeNbHO Bo3pacrtaet (I = 700-1000 mMkm).

Ponuku wm3roraBnuBatroT w3 serupoBanHHbix (LIX15, SXHM wu gap.),
osicTpopexymux (P6MS, P9 u np.), yriepoaucTteix MHCTpyMEeHTAIbHBIX (Y10A,
V12A u np.) craneii ¢ TBepAOCThIO padoueit moBepxHOCcTH 63-65,8 HRC; unm
TBEPJIBIX CILJIABOB.

OOKaTbIBaHUE OCYIIECTBISIETCS poJIMKaMu U apukamu. [llapuku sxoHOMUYHEE.
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Pucynok 8.13 Cxembl 0OKaThIBAaHUSA Baja POJUKAMU U MIAPUKAMU:
[Ipu obkatke Bana mapukoMm ycwire Q Ha HEro, MpU COOTHOIICHUH AHAMETpPa

oOpabaTkIBa€MOT0 Bajia U IIapukKa 0oJiee 1eCATH, MOKHO ONPEIEIUTh 1o (hopMyIie:
o= B Y
0,045E )’

d — nuamerp mapuka; Py, — MakcumanbHOE yJenbHOE JaBlIeHHe HaKaTbIBaHHS,

E — monyne ynpyroctu Matepuaia oopadbaTsiBaeMoro Basia.
Ckopocth 00padoTku 00bIYHO cocTaBiset 0,5...1,5 m/c.

HeO6XOI[I/IMO YYUTBIBATh COOTHOIICHHUA MCIKAY HICPOXOBATOCTBHIO, IMIArOM H

2

paanycoM MUKPOHEPOBHOCTEN R, ~ R’
[Ipu 06paboTke HezakanreHHbIX cmaneli ICXOAHbIE HEPOBHOCTH HE OKA3bIBAIOT
CYILIECTBEHHOT'O BJIMSIHUSI HA JJOCTUTAEMbIE€ KaY€CTBEHHBIE XapaKTepUuCTUKU. OIHAKO
MOJATOTOBKA TOBEPXHOCTH TMOJ] OOKaThIBaHWE HeoOXoaWMma, TaK Kak TMpu
mepoxoBaToctTd R;>20 MKM MUKpPOHEPOBHOCTH OyayT aehOpMHUPOBATHCS JIMIIb

JaCTHUYHO. O6BI‘-IHO, IMPUMCHSA TCPMUH «He3aKajleHHrvle cmajiuy, MoJAPasyMCBaloT,

YTO UX TBEPAOCTh He mpeBbimaet 230 HB.
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Metoapl BHOpPAIIMOHHOTO HAKATBIBAHUS COIMPOBOXKIAIOTCS 00pa3oBaHUEM

pe2yapHo20 MUKpopenveda.

f

N pe.x
e P‘

a) 6)

Pucynok 8.14 CxeMbl 00pa3oBaHus pe2yiapHoco MUKpopeiveda.

OcHosHbIMU napamempamu 8UOPAYUOHHO20 HAKAMBIBAHUS SIBISIOTCS YCHUIINAE
neopmupoBanusa P, yactoTra nepeMelleHus: (BpalleHus) 3aroTOBKU 71,, CKOPOCTh
NPOJIOJIBHOTO JIBMKeHUsT mnoaaun Ds wacrota ocuwuisinuu  Ae(pOpMHUPYIOLIETO
DIIEMEHTA Ny, AMIUIMTYJA €ro KojeOaHuid e W paauyc R pabouell MOBEPXHOCTH
neopMUpyIOIIero IeMeHTa (IapuKka).

Ocnognoe 8pems npu 00Kamvl8aHUuu 8aia 0OHUM POTUKOM

:I-/H+[1+1n o '3

0 T
1 nS

w-=o

rae |, -mmna Bxoma ponuka; L - ummHa 3arotoBku; |, -mmHa mepedera;
|-urcio  mPOXOmOB; n,- YACTOTA BpAIlEHHs INIHHICISA;, Sy-lofada Ha 000pOT
LITTAHIEII.

[Tpu BEIOOpPE MMOJAaYN YUMTHIBAIOT AUAMETP U PaanyC 3aKpyrieHus pouka (S=

0,1-0,2 mm).

CxopocTh 00paboTKH BbIOMpA.T HaubobIIyo (10 1,5 M/c).

Anmaznoe  evicnacxcusanuee — wMeron I/, ocymectBusembli 1pu
CKOJIBKEHUH MHCTPYMEHTA IO JIOKAJIbHO KOHTAKTUPYIOLIEH C HUM MTOBEPXHOCTH.

OO6sacTb  OpUMEHEHUsS  MPOLIECCOB  OOKAThIBAaHWMS M pacKaTbIBaHUS

MOBEPXHOCTEN orpaHnyeHa Teepaoctoio 45 HRC;.
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Pucynox 8.15 Cxema anma3HOTO BbIITIQKUBAHUSL:
1 —>3aroToBKa; 2 — anMasz; 3— onpaBka

3aroToBKa BpAIAETCS, WHCTPYMEHT (BBITJIAXXUBATENb) HMEET MPOJIOJIbHYIO
nojaady. AnMas paboTaeT B YCIOBHUSX TPEHUS CKOJIbKEHUS, paanyc paboyeil cdepsl
anmasa cocrasiuser 0,5...3,5 mm.

OcHOoBHLIMU — nOKA3amenAMuU npoyecca BBHITTAKUBAHUSA — SBIAIOTCA —
HOpMaJjbHas cuia Py, MpoaosbHas nojaada Sy, ¥ YUCI0 MIPOXOIO0B 7.

[Ipu BBIMTaKMBAaHWU aIMa3HBIM MHCTPYMEHTOM 3aKaJICHHOM CTalH CO3/1aeTCs
nasnenne P, =150...300 H, a He3zakanennoi cranu P, =10-200 H. Ckopocts He
OKa3bIBAET CYLIECTBEHHOI'O BJIMSHUS HAa KayecTBO 0OpabOTKH, a nodayy BHIOMPAIOT
oko10 0,08 MM/00.

[Tpu anma3HOM BBITTIQXXMBAHWU METAJUT HE HAJTUMAET HA HHCTPYMEHT, TaK Kak
anmma3z otnonupoBal (R, = 0,01...0,02 mxm), iMeeT HU3KUH KOAIPPUIIUEHT TPCHHUS
(0,02-0,1), oOmamaer BBICOKOW  TCIUIONMPOBOJHOCTHIO W HE3HAYUTCIBHOMN
CIIOCOOHOCTEIO K aJIr€3UH.

Ycunue BoirnaxxuBanus P

P=KHV( qk )
d+ R

raie K— xod3pduiuenT, yuyuThIBAIOIMUA TBEPAOCTh 0OpabaThiBAEMOT0O MaTepHalia
(ne3zakanennsie ctanu K = 0,008, 3akanennsie ctanu K =0,013; HV— TBepaocTs mo
Bukkepcy; d — nuamerp oOpabaThiBaeMoit moBepxHOCTH; R — pamnyc paboueit
JacTH aJiMa3a.
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[Tpu BBITIQXXKMBAaHWW Baja W3roToBIeHHOro w3 cramu 45 (170-190 HB)
almMazoM, HMEIOMIMM pabodyylo MOBEPXHOCTh paguycoM 3,4 MM, ycuiue
BhITJIaKuBaHus coctaButT 0,5 H.

Ilooaua wuctpymenta 0,02...0,1 MM/06. Yuciao mpoxooB MHCTpyMEHTa IO
oOpabaThIBacMO# TOBEPXHOCTH HE JOHKHO OBITH O0JIee IBYX.

COX - ungyctpuanbHoe Macio, cyiabhodpe3os U Jap. BIUAIOT Ha CTOWKOCTh
UHCTPYMEHTA U Ka4eCTBO 00pabOTKH.

[IpumepHass CTOMKOCTh anMaza MEXAy IMepeToukaMu Tpu o0paboTke
3aKkalieHHbIX cTtajeit cocraBnser 150..200 kM mytu (oxomo 30 9 paGoThl), mpu
00palboTKe He3aKaJCHHBIX CTajel OHa MOBbIIAeTCs B 4-5 pas.

Jlpobecmpyiinas obpabomka 3aroTOBOK W3 CTaJld, CIUJIAaBOB M 4YYyTYHa,

MNPUMCHAIOT JJIA YIIPOUHCHUA UX ITOBECPXHOCTHOT'O CJIOA.
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Pucynox 8.16 Cxema ruapoapo0ecTpyiiHOM YCTaHOBKH:
1 — obOpabaTeiBaeMas 3aroToBKa; 2 — paboyas kKamepa YCTaHOBKH; 3 — COILIO

OO6xyBKYy ApOoOBIO, BBITIOJHSIOT C IEJIbI0 TOBEPXHOCTHOTO YIPOUYHEHHS,
MO>KHO OCYIIIECTBIIATh CTAILHBIMU IIAPUKAMU, C TPUMEHEHUEM SMYJIHCUH WIIM Maciia
(TpancopmaropHOro),  WIM  BCyXyl, Ha  CICHHAIBHBIX  yCTaHOBKAax
(mHEBMOTHAPOAPOOECTPYHHBIX). XKuaKoCcTHAS TUICHKA OXJIaXKaaeT o0padaThIBaeMyrO
MOBEPXHOCTh U O0ecreynBaeT 0oJiee paBHOMEPHOE pacIpeieiicHIe yIapHOU Harpy3Ku

JPOOHHOK.
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8.6.0nepaunu HaHeceHHsI MOKPBLITHI

Hanecenuem  noxpvimuii  Ha3biBaeTcs  00paboTKa, 3aKioyarolmiasics B
o0pa3oBaHMU Ha 3aroTOBKE MOBEPXHOCTHOTO CJIOSI W3 HHOPOAHOIO MaTepuaia
(okpammBaHue, METANIM3AIINS, AaHOAUPOBAHHUE, OKCUIUPOBAHUE U JIP.).

[TokppITHS 3aIIMIIAIOT JETaTd OT KOPPO3UH, MPHUIAIOT BEPXHEMY CJIOI0 CBOICTBA,
OTJIMYAIOIINE €r0 OT OCHOBHOI'O METAJLIA.

Ilo euoam npumensemvlx mamepuanog TOKPBITHS JENAT Ha METAUIMYECKHUE,
XUMHYECKUE W JIAKOKPACOYHBIE, & MO CHOCoO)y HaHeceHusi — Ha TalbBaHUYECKHUE,
XHUMHYECKHE.

Ilo Hasnauenuro Pa3NMYAIOT KOHTAKTHBIC, 3JEKTPOMU3OJSILIMOHHBIC, 3allUTHBIE,
W3HOCOCTOMKHUE U IEKOPATHBHBIE TOKPBITHSL.

[IpuMEeHSIOT TakKe XUMHKO-TEPMHUUECKYI0 00pabOTKy OBEPXHOCTHOTO CIOA.
[Tpu BeIOOpE BUAA MOKPBITUS YUUTHIBAIOT YCIOBUS PAOOTHI U3ACTHSI.

K memannuueckum nokpwvimusm OTHOCAT HamblIEHUE (METAJUIM3ALINIO), KOT/Ia Ha
MOBEPXHOCTh JIETATM HAHOCUTCS CJIOH pPa3MMYHBIX MaTEPHaOB, HATPETHIX O
pacruiaBieHHOTo cocTosiHus. Harpes BeIMOMHSIOT 10 Temmneparyp ruiaBineHus (2000-
10000°C) wm mnox BO3ACHCTBMEM Tra3a IMEPEHOCSAT YAaCTHIbI Ha HAHOCHUMYIO
MOBEPXHOCTh. [leopMUpysICh 1 pacTeKasCh OHU MPEBPAIIAIOTCS B TUIOCKYIO TUICHKY,
KOTOpasi 3a CYET MOJIEKYJAPHOTO B3aMMOJICHCTBUS YACPKUBACTCS HA MOBEPXHOCTH
JETaJIH.

Kaxmas mnapa pabounx martepuaioB (MOKPBITHE-AETadb) HWMEET CBOIO
TeMneparypy NOAOTpeBa, MPU KOTOpOW oOecreyumBaeTcsi NPOYHOE CLEMNJIECHHE
THX MaTrepuasoB. Hampumep, mpu HaHECEHHHM CTald Ha CTajlb TeMIepaTrypa
nojaorpesa aetanu He npesbimaer /50°C. Hekoropsle paboune mMaTepuaibl MOXKHO
oOpabaTbiBaTh 0€3 HarpeBa 3aroTOBKH.

[Tpu mpoxokaeHNN HAHOCHMOTO MaTepualia OT MeXaHHW3Ma HarpeBa J0 JHETalu
OH YaCTHYHO OKHCIIETCS, YTO CHUKAET €ro CIEIJICHHE ¢ MOBEPXHOCTHIO. [loaToMy
MPOIIECC HAMBUICHUS 11e71eco00pa3HO MPOBOAUTH B KaMepe C HEHTpajIbHBIM Ta30M
(aproHom), a He BO3IYXOM.

Tonmuua nmokpeiTus coctapiuset 0,02...5 mm u 6osee.
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Memannuzayus MMPOKO MPUMEHSIETCS AJI yCTpaHEHUS 1e(PEKTOB B OTJIMBKAX U
npu peMOHTHBIX pabortax. K ee HegoctaTkaM OTHOCATCA XPYHKOCTh M Majas
IMPOYHOCTH CUEIJIEHUS CJIO0S MOKPBITUS ¢ MaTEPUATIOM OCHOBAHHS.

Haubonee pacnpoctpaneH eanveanuueckutl cnoco6. OH TO3BOJSET MOTy4aTh
MOKPBITUSL BBICOKOIO KAauye€CTBA W CTPOrO OINPEACICHHOW, 3apaHee 3aJaHHOMN
TonmuuHbl. K ero HemocrarkaM OTHOCAT IOPUCTOCTh CJIOS W HEBO3MOKHOCTH
MOJIyYeHHUS] pABHOMEPHOI'O OCAaJIKa Ha BCEX y4acTKaxX MOBEPXHOCTHU JI€TAIHU CI0KHOU
(GopMbl. DTOro HEAOCTATKA JIMIIECH XUMUYECKUU CnOCco0O, KOTJa METaJl OCAXKIAeTCs
U3 CIEIMAIIBHBIX PACTBOPOB 0€3 MPUMEHEHHUS JEKTPHUUECKOr0 TOKA. DTO MO3BOJSET
MOKPBIBATh HAPYKHBIE U BHYTPEHHHE MOBEPXHOCTH JIETATCH CI0KHOU (POPMBI.

[TokpeITHS AETAT HA AHOOHbIe U KamooOHble. IAEKTPOJAHBIA MOTEHIMAN MeTala
aHOJHBIX TIOKPBITHM OO0Jiee 3IEKTPOOTPULATENEH, YE€M OCHOBHOIO MeTallja.
KaroaHbiMu Ha3bIBalOT MOKPBITUS ¢ 0OPATHBIM COOTHOIIEHUEM MOTEHIMAIOB.

B npouecc HaHeceHus1 MOKPBITUN BXOASAT: MOATOTOBKA NOBEPXHOCTH, HAHECEHHE
MOKPBITHSI, MPOMBIBKA U CYIIKA JACTAIIH.

lloocomoeéka BKIIOYAET MEXAHUYECKYI0 00pabOTKy, 00€3’KUpUBaHHE U
TpaBJICHUE.

Mexanuueckast obpabomka (monupoBaHue, MEeCKOCTpYyHHas Wu
rupoadbpa3suBHas) YJIy4yllaeT KadecTBO MOBEPXHOCTH, YyAAIseT 3a00UHBI U
OPOIYKTHl KOppO3uu. ['ps3b W IKUPBI C TOBEPXHOCTH JETalld CMBIBAIOTCA
OpraHUYEeCKUMH pPACTBOPUTENSIMU (OEH3MHOM, KEPOCHMHOM, TPUXJIOPITUICHOM),
U3BECTBIO, TOPSIYMMHU  IIEJIOYHBIMA  PACTBOPHUTEISIMU  (XMMHUYECKHM WU
AIEKTPOXUMUUYECKUM CTIOCOOOM).

IIpomubleKky B OpraHMYECKUX PACTBOPUTENSX C JOMOJHUTEIBHOM 00pabOTKOM B
MICIOYHBIX PACTBOPAX BBITIONHSIIOT JISI OYUCTKH TMOBEPXHOCTH OT MHHEPATbHBIX
Macesn. O0e3’KupuBaOT OOBIYHO HM3BECTHIO WIJIM OTMOYEHHBIM MesoM. HaumbGoiee
3G ()EKTUBHBIX PE3yJIbTATOB MOXKHO JIOCTHYbL NMpU OOpabOTKe JeTajedl B ropsyux
nieouHblx  pactBopax  (70-90°C), KoTopble TMOJHOCTBIO  YIAISIOT — KUPBI

PACTUTCIIBHOI'O U )KUBOTHOT'O IIPONUCXOKACHN.
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TpaBnennemM yaaisioT IJICHKH OKCHIAOB C IOBEPXHOCTH OOE3KHPECHHBIX W
OpOMBITBIX JeTaneld. [Iporecc TpaBieHus OOBIYHO BEAYyT B pPacTBOpax CEpHO,
COJISTHOM M a30THOW KHUCJIOT.

3aKIIIOUUTENBHON omnepanuel Mo MOATOTOBKE MOBEPXHOCTU IMOJI IMOKPBITHE
ABJISICTCS Odekanuposanue (JErKoe TpaBj€HUE). DTy OMNEPalUI0 OCYIIECTBISIOT,
norpyxas nerand Ha 1..2 muH B 5...10%-HBII pacTBOp CEpPHON WM COJITHOU
KHUCJIOTBHI.

Cmpykmypa nokpvlmuii U PaBHOMEPHOCTb OTJIOKEHUS METajlla 3aBHCST OT
YCIIOBUM 3JEKTpoJin3a (COCTaBa AJIEKTPOJUTA, €ro TEeMIEpaTypbl M YHCTOTHI,
IJIOTHOCTh TOKAa W Ap.). Jlydille mpuUMEHATh NMEPEMEHHBIM TOK, TaK KaK MPU STOM
OCAaJIKM METaJUIA MOJIy4aroTCs 00Jiee MEIKO3EPHHUCTHIE U IUIOTHBIE, YEM ITPU paboTe Ha
MOCTOSIHHOM TOKE.

[Tociie HaHECEHUsT TTOKPBITUS JETAIM MPOMBIBAIOT B XOJIOJAHOM M TOpSTYEN BOJE
JUI. yAQJIEHUSI ¢ UX TOBEPXHOCTH dJIeKTposiuTa. JleTanu cymiatr B CYIIMJIbHBIX
mkadax mpu Temmneparype 110-720°C B Teuenue 5-10 mun uav 00AyBarOT YHCTHIM
CYXUM BO3JIyXOM.

Tun nokpeimuii BLIOUPAIOT B 3aBUCUMOCTHU OT YCJIOBUI pabOTHI AETaH.

Ecnmu monwuna noxpeimuti cousmepuMa BEIMYMHOW TIOJNEH  JIOMYCKOB
compsiraeMbIX JeTajei (4To UMEET MeCTO sl 5,6,7 KBAJIMTETOB TOYHOCTH), TOTJIa €€
CJIelyeT YYUTHIBATH C O3ULIUKA BO3ZMOXKHOTO MCKAKEHHSI XapakTepa Mmocajgok. ITo B
MOJTHOM Mepe OTHOCUTCS K pe3b00BbIM, KOHUYECKUM U JPYTUM BUJAM COCIMHEHUH.

[Ton yepTexamu AeTaned MOKPBITHS MPUHSITO MPOCTABIATH MOCJIE TBEPAOCTH U
KBJIMTETOB TOYHOCTH CBOOOIHBIX pazMepoB. B coorBerctBum ¢ 'OCT9791-68 B
0003HAYEHUH TOKPBITUS JOJDKEH OBITh yKa3aH CIoco0 HaHECeHWs, MaTepuall,
TonuHa W T.J. Hampumep, Xum.okc.5 03HayaeT XMMHYECKOE OKCHUIMPOBAHUE
MMOBEPXHOCTHU TOJIIIUHON 5 MKM.

Kpome Toro, aist MeHee OTBETCTBEHHBIX JIeTalIed U MOBEPXHOCTEHN UCIOIB3YIOT U
JIAKOKPACOYHBIC TTOKPBITHUS, KOTOPbIE HAHOCST B TOM YHCJIE U KpacKomyiabTaMu. B ux
0003HAYEHUSIX MOTYT COJICP)KAThCsl CICAYIOIIME CBEJCHUS: a) HaMMEHOBaHUE (JIaK,
Kpacka WM 53Maib); O)cocTaB HaHOCHMMOro BemiecTBa (OykBamH); B)rpymnma

MOKPBITHS (110 HA3HAYEHMIO); T)IIOPSAKOBBI HOMEP MaTepuana; 1)IBeT.
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Hanpumep: Omans MJI-120 TOCT18099-78, cepas.
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9.IMPOU3BOAUTEJIBHOCTb 1 9QKOHOMHWYHOCTD
TEXHOJIOI'MYECKHUX MTPOLHECCOB.

[Tpou3BOAUTENBHOCTD U CE0ECTOMMOCTD TTpoekTUpyeMbix TII — mpexe Bcero
3aBUCHUT OT TPeOYEeMOro 4epTe:KOM KBAJIUTETa TOUHOCTH, 3aJaHHOM IIepOXOBATOCTU

HOBGpXHOCTGfI, a TAKXKC pAI0OM OOIMOJHHUTCIBHBIX Tp€6OBaHHﬁ I10 YCPTCIKY ACTAJIH.
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Pucynok 9.1 CooTHOIIEHNS ITYYHO-KAIBKYJISIHUOHHOTO BPEMEHH U
TEXHOJIOTMYECKON Ce0ECTOMMOCTH € KBAJIMTETOM TOYHOCTH U LIEPOXOBATOCTBIO.

YMeHbIIeHne AOITYCKOB M HICPOXOBATOCTH YBCIWYHBAIOT TPYAOCMKOCTbL M

ce0EeCTOMMOCTD I10 3aKOHY TMIepOO0JIbl, TaK KaK BO3pacTaeT OCHOBHOE BpeMs T, M3-3a

H€O6XOI[I/IMOCTI/I IMPOBCACHUA OOIMOJHUTCIBbHBIX pa60‘H/IX X0A0B MW CHHXCHHUA

PEXKMMOB pE3aHUs; IPU ITOM YBEJIMYHMBAETCS BCIIOMOraTeNbHOE BpeMsa T, U3-3a

HEOOXOIMMOCTH JIOMIOTHUTEILHOTO KOHTPOJIS, TPUMEHEHUsI 00Jiee TOPOTrOCTOSIINX
CTAHKOB U JAPYTrOM TE€XHOJIOTMYECKOW OCHACTKH.

Cll

[Ipu BbeIOOpe Hambosiee palMOHAIBHOTO BapuaHta oOpadOTKU (ISt

KOHKPETHBIX YCJIOBHI MPOU3BOJCTBA) BO BCEX CIydasiX HEOOXOAMMO OJIHOBPEMEHHO
YYUTBIBATh NIPOU3BOAUTEIBHOCTh U DKOHOMUYHOCTD.

Haunyummm Bapuantom TII npusHaercs TOT, y KOTOPOTO CymMMa TEKYIIUX U
MPUBEJIECHHBIX KaUTAIbHBIX 3aTPaT HA €AUHUILY NPOAYKIIMHN OyAET MUHUMAIBHOM.

B a1y cymmy BXOAAT: 3apruiata ornepaTopaM U HajaguyukaM (OCHOBHas U

)IOHOJ'IHI/ITGJ'IBHaSI) C HA4YHUCICHHAIMH Ha COLCTpax, pacxodbl IO COACPIKAHUIO U
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AKCIUTyaTay MaIliH ¥ TPOU3BOICTBEHHON IO U IJIaTa 32 OCHOBHBIC JOXObI
(T.€. pacCUMTHIBAETCSI TEXHOJIOTHYECKAs C€0ECTOMMOCTB ).
CymMMy BCEX MaTepUaTIbHBIX 3aTPAT OMPEACIISIOT:
1. ByxraatepckuM METOAOM
2. DIIeMEHTHBIA METOJ0M
1. Ilpu 6yxeanmepckom memoode — ce0€CTOUMOCTD U3TOTOBJICHUS JICTAJH
C=M+L+Z:
M - ce0eCTOMMOCTh U3TOTOBJICHUS C BBIYETOM CYMMEI M C/Iady OTXOJIOB; p)o.
L - 3apriaTa mMpoM3BOJACTBEHHBIX pabouux; pyo.

Z - CyMMa OCTaJIbHBIX IIEXOBBIX pacxoaoB (B % ot L), py6. Z =150—-800%

C=M +L~(1+i
100

Henocratku Metona: He TPUTOJACH JJIS aHaAIM3a BapUaHTOB, TaK KaK HE
BBIJICJISICT COCTABJISIFOIIUX 1IEXOBBIX PACXOJIOB Z .
JlocTOMHCTBA: TPOCTOTA U ONMIEPATUBHOCTb.

2. Onemenmuolti memood — 0Ooyiee TOUeH (YYHTBHIBAET BCE COCTABIISIOIINC
TEXHOJIOTHYEeCKol cebecTonMocTH). [Ipu 3TOM, BO3MOXKHO HE YYHTHIBATH TE
3aTpaThl, KOTOphle He 3aBucAT OT TII W ocTaroTCs HEW3MEHHBIMU TIpHU
COTOCTABIICHUM BapWaHTOB: (3apIiaTa IIEXOBBIX PaOOTHUKOB, BHYTPHUIIEXOBOM

TPaHCHOPT, TEKYLINI PEMOHT U aMOPTHU3aLUs 31aHUI, COOPYKEHUHN U Ap.).
C=M+L+L;+R+M_+A+W +V +E ,

LH - 3apmjiaTta HaJIaJJYMKOB C OTYHUCIICHUSIMU,

R - pacxojbl Ha pEMOHT 000PYI0BAHUS;
E - pacxoabl Ha 3JICKTPOIHEPIHIO,
M, - pacxojbl Ha BcrioMoratenbHbie MaTepuansl (COX, cma3ku u T.11.);

A - aMOpPTHU3allMOHHBIC PACXO/IbI,
W - pacxojbl Ha dKCIUTyaTaliio 1 aMOPTHU3aIUI0 MHCTPYMEHTA,
V - pacxozsl Ha 3KCIUTyaTallMi0 U aMOPTU3ALIMIO IPUCIIOCOOIEHHH.

B HCKOTOPLIX CiIydadaX paCCUUTBHIBAIOT U CPOK OKYITACMOCTH.
PaSHOBI/II[HOCTBIO 6YXF3J'ITepCKOF0 MCTOJA pacucTa ABJIACTCA Memoo 4acos8blx

npusedeHHblx 3ampam. J1Jisi HeTo ce6eCTONMMOCTh NU3TOTOBJICHUS

C,. :%+Cm +E, (K. +K))
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C, - OCHOBHas M JOIOJHUTEIbHAS 3apIulaTa, HAYMCJICHHUS Ha CTpaxoBaHUE 3a
bu3ndecKuii 9ac pabOThl 0OCITYKUBAIOIINX MAIITHH;

M - ko3 durmenrt,

C,, - 4acoBBIE 3aTpaThl Ha IKCILTyaTalllIO U PEMOHT 000pYAOBaHNUA,

E, - HOPMaTUBHBIM KOI(PPHUIMEHT OSKOHOMHUYECKOW IPPEKTUBHOCTH
KarmuTaIbHBIX BiIoxkeHui (0,15);

Kc - YACIIbHBIC YaCOBBIC KAIIUTAJIOBIIOXKCHUS B CTAHOK,
K3 - YACJIBbHBIC YaCOBLIC KAITUTAJIOBJIOKCHUSA B 31aHHC.

Kaxnpii TEXHONOr [OJKEH CTPEMUTBCS K CHIDKEHHUIO TEXHOJOTMYECKOU
ce0eCTOMMOCTH, TaK Kak B ATOM ciyyae paspaboransbli um TII Oyger Oonee
KOHKYPEHTOCTIOCOOHBIM. [[J11 3TOr0: BBINOJHAIOT 00Jiee TIIATeIbHOE 0OOCHOBAHUE
HOPM BPEMEHHU U JPYTUX 3aTpaTr, BBIMNOJHSIOT ONTUMM3ALMIO PEKUMOB pPE3aHUS U

JIPYTHUE MEPOTIPUSITHSL.
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