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AHHOTALWNA

K BbIMYCKHON KBa/M(PUKALMOHHON paboTe
[ManHeTAMHOBA Pam3nca PalumToBnya

Ha Temy: [MpPOEKTMPOBaHME TEXHOJ/IOMMYECKOro
npouecca W3roToOB/IEHUS  Bana-yepBska C
pa3paboTKoi JtoHETa

BbinyckHas KBaMuKaLuMoHHas paboTa COCTOUT U3 MOSCHUTENIbHON 3amnnCKu
Ha 81 nnctax MalLUMHOMMCHOrO TeKCTa U rpaMyeckoin YacTn Ha 6 nucTax opmara
Al.

[MosicHUTEeNbHAsA 3amMcKa COCTOUT U3 BBeAEHWUS, MATW pPa3fesioB U BKAKOYaeT 9
pucyHkoB, 8 Tabnuy, 1 npunoxeHus. CNUCOK WCMOMb30BAHHOW NUTEpaTypsbl
COAEPXKUT 53 HaMeHOBaHUA.

B nepBom pasfene gaHa XxapakTepucTrKa AeTann U ero cny>xebHoe HazHauveHwe.

Bo BTOpOM pa3jene, Ha OCHOBE UCXOAHBIX AaHHbIX NPOBeLeH TEXHO/IOMMYECKNI
pacyeT  uM3rotoBneHus.  llpous3BefeH  pacyeT  OCHOBHbIX  MapamMeTpoB
TEXHO/IOMMYECKOro npotecca.

B TpeTbem pasgene paspaboTaHa KOHCTPYKUMA ftoHeTa. [1poun3BegeHsl
HeobX0AUMble KOHCTPYKTUBHbIE Y TEXHOJ/IOTMYECKIME PaCYUETDI.

B ueTBepTOM pasgene CNpOEKTUPOBaHbI MeponpuaThA No  6e30MacHoOCTU
YKU3HEeAeATeIbHOCTM Ha NPOU3BOACTBE NPU MeTan1006paboTkKe.

B natom pasgene [aHoO  3KOHOMWUYECKOe 0O0CHOBaHWE — KOHCTPYKL MK
npucnoco6neHuns. MoacumtaH 3SKOHOMUYECKMIA 3PPEKT OT BHEAPEHMS U CPOK
OKYMaemoCTV KanuTa/lbHbIX BIOXKEHWIA.

3anucka 3aBepLUaeTCcs BbIBOAAMM W NPEAN0KEHUSAMM.



4

ABSTRACT
to the final qualifying work of Gainetdinov Ramzis Rashitovich on the theme:
Design of the technological process of manufacturing the worm shaft with the

development of the lunette

The final qualifying work consists of an explanatory note on 81 sheets of
typewritten text and a graphic part on 6 sheets of Al format.

The note consists of an introduction, five sections, conclusions and includes 9
figures, 8 tables, 1 Annex. The list of references contains 53 titles.

In the first section, the characteristic of the parts and a service appointment.

In the second section, on the basis of the data carried out technological
calculation of manufacture. The calculation of the main parameters of the
technological process.

In the third section, the design of the lunette. The necessary design and
technological calculations have been made.

In the fourth section, measures for the safety of life in the production of
Metalworking are designed.

The fifth section provides an economic justification for the design of the device.
The economic effect of the introduction and the payback period of capital
investments are calculated.

The note concludes with conclusions and suggestions.
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BBEAEHNE

3rotoBneHre MalnHbl HAYMHAETCA C MOMEHTA, KOrAa UCXOAHbIM MaTepuanam
HauMHaOT NpugaBaTb reOMeTPUYECKMEe MNapameTpbl U (PU3NKO-MEXaHUYecKue
CBOINCTBa, Tpebyemble A8 [AaHHOW MalUWHbI, WMHA4Ye TOBOPS C W3rOTOB/IEHWSA
3aroTOBOK ee AeTasleil, U 3aBepLuaeTcs UCMbITaHWEM MalvHbl. B CTONb LUMPOKOiA
06/1aCTV  Haxo4uT MPUMEHEHWE MHOrFO pasHbIX MO (PU3NYECKOR CYLLHOCTU W
HeobxoAMMoMy 060pyA0BaHMIO MPOLLECCOB NepepaboTKM, 06paboTKN N COeAMHEHUS
mMaTepuasioB U nonygabprkaTos: pasfnMyHble BUAbl NNTbs, 06pabOTKM AaBNeHMEM,
pe3aHneMm, 3/1eKTPoo6bpaboTKM, TEPMUYECKOM 06paboTKM, COOPKM, CBapKW, Nanku,
MOBEPXHOCTHbIX MOKPLITUA U T. 4. Bce 3TU NpoLecchbl U3y4varoTcs B Y4eOHbIX Kypcax,
KOTOpble N0 OTHOLUEHMIO K TEXHO/IOMMM MallMHOCTPOEHNS SIBNAKOTCS 6a30BbIMU.

COBOKYMHOCTb  METOA0B, ObecrneyvBarollas BCe 3afaHHble MapameTpbl
npeameTa, NpeacTaBnser CO60M TEXHOMOrMYECKUA MPOLLECC ero W3roTOBJEHWS.
OTctoga — Haubonee obulee onpeaeneHve  AUCUMNIMHBL  «TEXHO/IOIUS
MaLUVHOCTPOEHMS» ABNAETCA YYEHNEM O TEXHOOMMYECKMX NpPoLieccax U3roToB/eHNS
MaLLVH.

[MpoeKTNpPOBaHNe TEXHOMIOMMYECKOro npoLecca BeAeTCs B XKECTKMX pamMKax
ABYX TpeboBaHNIA:

1) 6e3ycnoBHO 06s3aTeflbHOe  COOMOAEHMe  3aflaHHbIX  MapameTpoB
N3roTOB/IEMOTrO NpeaMeTa;

2) [JOCTWKEHMEe 3TOM KOHEYHOM UenM C  HaMMeHbLUMMK  3aTpaTamu
006LLeCTBEHHOr 0 Tpyaa.

BbICTPbIN POCT OTEYECTBEHHOrO MaLUMHOCTPOEHUS U Pa3BUTME HAYKU MEHSIN
NALO 3TUX KypcoB. Pa3BuBasiacb Teopus, MOSBMAIOCL BCe 60/blUe MaTepmasos,
06WMX AN pasHbIX OTpacfiei MalwMWHOCTPOeHWs. OnucaHus  KOHKPETHbIX
TEXHO/IOTMYECKMX MPOLIECCOB  MeXaHW4Yecko 00paboTKu feTanied K COOpPKU
MOCTEMEHHO YTpauMBaJM 3HAYeHWe [IaBHOTO0 MaTepuasna KypcoB, CTa/IN CNY>XWUTb
NAWb CPeLCTBOM NS WMKOCTPaLMM 06LMX MOMOXEHWI BO3HMKLUETO YYeHUs O

TEXHO/IOTMYECKMX MPOoLeccax MexaHNYecko 06paboTku aetaneit U COOPKM MaLLINH.
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1. XAPAKTEPNCTUKA OETAJIN

1.1 OcHOBbI pa3paboTKM TEXHOSTOMMYECKMX NPOLILECCOB

CoBpeMeHHOe NPOVN3BOACTBO XapaKTepu3yeTcs LUMPOKMM BHEAPEHNEM HOBOM
TEXHUKM W NepefoBoit TeEXHONOrMnM. UTobbl 06ecneunTb JasibHELINIA ObICTPbIN
Hay4YHO-TEXHUYECKMIA Mporpecc, HeobXOAMMO MOCTOSHHO COBEPLUEHCTBOBATb
npouecc  MpPOW3BOZACTBA, BHepATb  NepefoBOi  OMbIT, MOBbILLATb
NMPOM3BOAMTENBHOCTb TPYAA, CHUXKaTb Ce6eCTOMMOCTb MPOAYKLUNN.

Kak 13BeCTHO, B OCHOBe MPOW3BOACTBEHHOrO  MpoLecca  NIeXuT
TEXHOMOTMYECKMNi rpovecc. [Mo3Ttomy co3faHue MPOrpeccuBHbIX
TEXHOMOMMYECKMX MPOLLECCOB — BAXHEWLLee MeponpusTue AN peLleHuns
OTBETCTBEHEMLUMX 3afad, CTOAWMX nepef pPabOTHUKaMWM MPOMbILIEHHOCTN,—
Aenatb 60/bLUE, NyYLLe U C MEHbLUUMY 3aTpaTamMu.

Mpun npoekTUpoBaHUK (pa3paboTKe) TEXHOMOMMYECKMX NPOLECCOB PeLLaroTCs
3ala4un, KOTopble ONpesenstoT He TOMIbKO KayeCTBO U Ce6eCTOMMOCTb U3LENNIA, HO
W MPOM3BOAUTENBHOCTL  Tpyfa. Takum 06pa3om, Cco3faHuve nepefoBblX
TEXHOMOTMYECKMX  MPOLECCOB  CMOCOOCTBYET — TakKxe  opraHusaummM -
BbICOKOMPOM3BOAMTENBHOIO TPYAa Ha KaXXaoM paboyem MecTe.

Mpy  NPOEKTMPOBaHWM  TEXHOMIOTMYECKUX  MPOLECCOB  HeobXxoAMMO
CTPEMUTLCA K TOMY, YTOObl OHW OTpaKasn MocnefHue LOCTUMXKEHUA TEXHUKU U
HOBATOPOB MPOM3BOACTBA B [AHHOW OTpacnn MPOMbILINEHHOCTK, obecneynBas
MWHVMa/IbHble 3aTpaTbl MPOM3BOACTBA M BbICOKOE KayeCcTBO MNpoayKuuu. Mpu
3TOM Heo6Xx04MMO MpeLyCMOTPETh paLMOHa/IbHbIA BbIOOP MaTeprana 3aroToBKu U
NPUNYCKoOB Ha ee 06paboTKy, nocnefoBaTe/lbHOCTU onepaunii 06paboTKn n ee
MeTof0B, 060pyf0BaHNA, MPUCTOCO6MEHNIA U NHCTPYMEHTA, YCTAaHOBOYHbIX 6a3,
CMoCco60B 3aKpenyieHNs 3aroTOBKM, a TakXXe CrocoboB M CPefcTB KOHTPOSS,
KOTopble obecrneynBaiv 6bl BbICOKOKAYECTBEHHOE U3TOTOB/IEHME AeTasel.

Ha TexHo/morm4yeckmMii  npouecc CyLeCTBEHHOE B/MAHWE  OKa3blBalOT
nporpamma BbINycka AeTaslell U TeXHUYecKme YCM0BUA Ha WX W3rOTOB/IEHME.

MoaToMy nNpW NPOEKTUPOBAHMM TEXHONMOTMYECKMX MPOLIECCOB HEO0HX0AMMO
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YUMTbIBATb KOIMYECTBO U3rOTOBNSIEMbIX AeTasneu, TpeboBaHus, NpeabsaBseMble K
martepviany 1 TOYHOCTM [eTaslen 1 LLepoxoBaToCTM UX MOBEPXHOCTEN,

Mpy pa3paboTkKe TEXHOMOMMYECKMX MPOLLECCOB LienecoobpasHo No/b30BaThCA
KataioraMy  WUHCTPYMEHTOB,  MMEWMMUCA  Ha  3aBofe  (pexyLuero,
N3MePUTESILHOTO U Ap.), & Takke AeNCTBYIOLMMN Ha NPeANnpPUATUN HOPMaIAMUN U
coopHukamn MOCT.

Pa3paboTaHHble TEXHOMOrMYeckne MpoLeccbl  OOPMAAKTCA B BUAE
TEXHOMOMMYECKOW AOKYMEHTaL M.

[MocKonbKy B npoLecce YnbTpa3ByKOBOW 06paboTKN MHCTPYMEHT COBEpPLLIAET
B OCHOBHOM BO3BpPaTHO-NOCTynarte/sibHOe [ABWKeHMe (6e3 BpawaTenbHOro
[BWKEHNS), TO MPOCBEpP/IEHHOE OTBEPCTME MOXET WMEeTb He  TOJIbKO
LUWIMHAPUYECKYIO (hOPMY, HO U NHOGYI0 APYryro OpMY CMIOXHOW KOH(UrypaLmn.
JTOT CNOCO6 MOXeT OblTb MPUMEHEH AN 006paboTKM MaTepuanos, TPYAHO
obpabaTbiBaeMbIX 0OblYHbIMW  MeTOAamMu. Ecnn  3aMeHUTb  CBEPW/IbHBIN
WHCTPYMEHT TOMKMM f1e3B1eM, TO Npubop npespallaeTcs B NpucnocobnieHme ans
pacnuavMBaHMa wuan  paspesaHns. [py  ynotpebreHnM  COOTBETCTBYHOLLENO
WNHCTPYMEHTa MOXXHO MPOM3BOAMTL TaKXKe LUIU(oBaHNe. JTOT Cnocob no3sonseT
pacceep/iMBaTb OTBEPCTUA NOOOro pasmepa, [0 COTbIX [OSIEN MWUNIUMETPA, U
ObICTPO 6e3 BCAKMX 3aTPYAHEHWUA B OYeHb XPYMKMX MaTtepuanax, Harnpumep, B
TBEPAbIX CrnjaBaxX U3 CreYeHHbIX KapbuaoB, B MarHUTHbIX CTansX, LUTaMMOBbIX
cTansax, B Bo/ib(ppame, TUTaHe U MonmbaeHe. YncToTa NOBEPXHOCTU U TOYHOCTb
06paboTKM 3aBUCAT, B MEPBYIO OYepeb, OT BE/IMUMHbI 3epeH abpasnBOB, a TakXke
OT TOYHOCTM COOPKM MPUCMOCOG/IEHNA WM YCTAHOBKM WHCTpPyMeHTa. [lpu
Hag/nexatlem Bbloope abpa3vBOB W MNpaBWIbHOM COOpPKE MPUCNOCO6/IEHUS
06paboTKa C NH6OM CTEMEHLID TOYHOCTM U YMCTOTbI NOBEPXHOCTM HE BbI3bIBAET
3aTPYAHEHWNA.

O CKOpoCTM yNbTPa3BYKOBOrO CBep/ieHus Kapbuaa Bo/b(paMa gdaet
NpeACTaB/IeHMe CNeayoWwnii Npumep: Npy MOMOLM UHCTPYMEHTa cneumanbHOM
(hopMbl KBagpaTHOe OTBEpPCTME ceyveHmeM 6,25 X 6,25, rnybuHo 3 MM MOXXHO

npocBepMTb 3a 10 MWH., NpUMeHsis B KadyecTBe abpas3vBa KapOOpyHA.
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YnbTpa3ByKOBOW CMOCO6 MOXET OblTb TakXKe MNPUMEHEH MPWU W3roTOB/IEHWN
TBEPAOCM/MaBHbIX LUTAMMOB [AN1S YEKaHKN penbeoB U mefanei. B atom cnyvae
BUOPUPYIOLLMIA  MHCTPYMEHT  [O/DKEH WMeTb  pefnbedd  AeTasnm,  KoTopas
OTneyarbIBaeTCs B MeTaslfe.

YNbTpa3ByKOBOW METO[ CBEP/IEHUA MMEET, MOMUMO CKOPOCTM M TOYHOCTU
06paboTKM, ewe TO MNPEUMYLLECTBO, YTO BBMAY OTCYTCTBMS HarpeBa OH He
BbI3bIBAET CTPYKTYPHbIX M3MeHeHMin B 0bpabaTbiBaeMOM MaTepuase. Pabota Ha
YNbTPa3BYKOBOW YCTAHOBKE He TpebyeT BbICOKON KBa/IM(IMKALMM N 3HAUNTESbHBIX
3KCNJlyaTauMOHHbIX PacX0/0B.

Mepunom pauoHanIbHOCTU CO3A4aHNSA TEXHONOMMYECKMX MPOLLECCOB ABNSAETCA
X 39KOHOMMYHOCTb. [MpaBuibHO pa3paboTaHHbIN TEXHOMOMMYECKNA  NpoLecc
[AO/MKEH 00ecneynTb W3roTOB/IEHWE W3[eMA C  MUHUMaIbHBIMKW - 3aTpaTamu
marepuasioB, Tpyga W 3Heprun. CpaBHeHME BapUaHTOB TEXHOMOMMYECKMX
MpoLLeccoB NPOM3BOAAT MO Ceb6eCTOMMOCTN 06paboTKN B pybnsX.

EanHas cucteMa TEXHONOTMYECKOW [OOKYMeHTauuu npeactaBnser coboi
KOMMJIEKC rOCYAapCTBEHHbIX CTaHAApPTOB, YCTaHaB/MBAKOLLMX B3aUMOCBA3aHHbIE
npasuia N MoOJIOKEHNA O MOpsAAKe pa3paboTKu, OMOPMIEHUS, KOMMIeKTaLmm
TEXHO/IOTMYECKON  AOKYMeHTauun, paspabarbiBaeMoi W NPUMEHSIEMON B
NMPOM3BOACTBE BCEMU MaLUMHOCTPOUTE/bHLIMW NPEANPUATUAMU CTPaHbl, a Takxke
O npaBwuiax Monb30BaHUA 3TON AOoKymeHTauueid. ECT/L, co3naeT BO3MOXHOCTb
B3aMMOOOMEHA TEXHONOrMYECKMMU [AOKYMEHTaMK MeXAy OpraHusaumsMm U
npeanpuaTusAMmM  6e3 MX nNepeoopmIEHNs, Croco6CTBYeT CTaHAapTM3aumm
0603HaYeHN M YHU(MKaLMM NOCNefoBaTe/lbHOCTU pa3MeLLeHNss O4HOPOAHOM
MHopMauunm B (opmax AOKYMEHTaUUW Ha pas/ivyHble BuUAbl paboT npu
NCMOMb30BAHUN  CPEACTB  BbIMMC/IUTENbHOW  TEXHUKM O  YrpaB/ieHus
MPOM3BOLCTBOM.

TexHOMorMyeckon [OKyMeHTauued  HasblBalOT  [JOKYMEHTbl, KOTOpble
PErnameHTMpPYHOT  BbIMOJIHEHWE TEXHOJIOTMYECKOro Mpouecca M3roToB/IEHUA
Aetanein. TexHonornyeckas JOKYMeHTaUms CyXUT, Takum 06pa3oM, OCHOBOW A/1s

PYKOBO/CTBA NPOW3BOACTBEHHbLIM MPOLIECCOM.
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[na Toro 4rtobbl TEXHOMOrMYECKUA MPOLLECC BLIMOMHANCA Ha KaX4OM
paboyem mecTe 6e3 3a[lepPXKeK 1 HapyLUEeHWIA, HE06X0AMMO NPOBECTY CrielnabHble
MOArOTOBUTE/bHbIE PaboTbl. MO3TOMY TEXHONOrMYyeckas LOKYMEHTauus A0/HKHa
COAepXaTb MCYepnbiBaloLWne CBeAeHUS He TONMbKO [ANS BbIMOSIHEHUS Camoro
TEXHO/M0rMYeCKOro npotiecca, HO 1 419 NOArOTOBKM NPOM3BOACTBA.

Buabl TEXHOMOIMYECKUX [AOKYMeHTOB YycTaHoBneHbl OCT 3.1102—70, a
npasuna ohopMIeHNS AOKYMeHTaumMm obuero HasHadeHns — FOCT 3.1105—71.

MOCKOMbKY B MpoLecce y/bTpasByKOBO 06pabOTKN MHCTPYMEHT COBepLUaeT
B OCHOBHOM BO3BpPaTHO-NOCTynarte/sibHOe [ABWKeHMe (6e3 BpawaTenbHOro
[OBWKEHUS), TO MNPOCBEP/IEHHOE OTBEPCTME MOXET WMeTb He  TO/bKO
LUMINHAPUYECKYHO (hopMy, HO 1 N0BYI0 ApYryto hopMy CMIOXHOIN KOHQUIypaLun.
JTOT C€Noco6 MOXeT OblTb MPUMEHEH AN 00paboTKM MaTepuanos, TPYAHO
obpabaTbiBaeMbIX 0ObIYHbIMW  MeTOAaMu. Ecnn  3aMeHUTb  CBEPW/IbHBIN
WHCTPYMEHT TOMKMM Jie3BMeM, TO Npubop npespaLLaeTcs B NpucrnocobneHne s
pacnuinBaHMa WM paspesaHns. [pyu  ynoTpebneHnn COOTBETCTBYHOLLENO
MHCTPYMEHTa MOXHO MPOU3BOAUTL TakxKe LinMgoBaHne. STOT cnocob no3BosseT
paccBepnvMBaTb OTBEPCTUA NHOOOro pasmepa, A0 COTbIX A0NEd MUIINMETPaA, U
ObICTPO 6e3 BCAKMX 3aTPYAHEHWUA B OYeHb XPYMKMX MaTtepuanax, Harnpumep, B
TBEPAbIX CrnjaBax U3 CreyeHHbIX KapbuaoB, B MarHUTHbIX CTanAX, LUTaMMOBbIX
cTansax, B BOMb(ppame, TUTaHe M MoNMbAeHe. YnctoTa NMOBEPXHOCTN U TOYHOCTb
06paboTKM 3aBUCAT, B MePBYIO 0Yepeb, OT Be/IMYMHbLI 3epeH abpasnBoB, a Takxke
OT TOYHOCTM COOPKM MPUCMOCOB/IEHNA WM YCTAHOBKM WHCTpPyMeHTa. [lpu
Hafnexawlem Bblbope abpasvBOB W MpaBU/IbHOM COOPKe MpucnocobneHns
06paboTka ¢ NH60I CTeNeHbD TOYHOCTM M YMCTOTbI NOBEPXHOCTU HE Bbl3bIBAET
3aTPYAHEHWIA.

O CKOpoCTM YyNbTPasBYKOBOrO CBep/ieHus Kapbuaa Bofb(pama daet
npeLcTaBNeHne Crefyownii npyMep: npyu NOMOLWM MHCTPYMEHTa CreunaibHOM
(hopMbl KBagpaTHOe OTBEpCTMEe ceyeHneM 6,25 X 6,25, rnyomrHon 3 MM MOXHO
npocsepnMTb 3a 10 MMWH., NPUMeEHAs B KayecTBe abpasuBa KapbopyHA.

Y nbTpasByKOBOl/ CMOCO6 MOXET ObITb TaKXKe MPUMEHEH NPV W3roTOBMEHWU
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TBEPAOCMNaBHbIX LUTAMMNOB A5 YeKaHKN penbeoB W mefanen. B atom cnyuvae
BUOPUPYIOLMIA  UHCTPYMEHT  [JO/DKEH MMETb  penbeld AeTann, KoTtopas
OTneyaTbIBaeTCca B MeTaslfe.

Y nbTpa3ByKOBOW METO[, CBEP/IEHNA WUMEET, MOMUMO CKOPOCTU M TOYHOCTM
06paboTKM, ewe TO MNPEUMYLLECTBO, YTO BBMAY OTCYTCTBMS HarpeBa OH He
BbI3bIBAET CTPYKTYPHbIX U3MeHeHWIn B obpabaTbiBaeMOM MaTepuasne. Pabota Ha
YNbTPa3BYKOBOW YCTAHOBKE He TPebyeT BbICOKOWN KBa/IM(IMKALMM U 3HAYNTENIbHbIX
aKCMNyaTalLMOHHbIX PacXOf0B.

B coctaB TexXHOMOrnyeckorm [AOKYMEHTauuMuM Ha MNpoLeccbl MeXaHU4ecKow
06paboTKM BXOAAT: MapLUpyTHas KapTa, OnepauvoHHas KapTa, KapTa 3CKU30B U
CXeMm,  creunukaumsa  TeXHOMOrMYeCKUX  [OKYMEHTOB,  TEXHOJIornmyeckas
WHCTPYKLMS, MaTepuasibHasd BeAOMOCTb, BeAOMOCTb OCHAacTKM M MNpoyme
[AOKYMEHTBI.

TexHonornyeckne  JOKYMeHTbl  MOAPa3feNAlTca Ha  TEeKCTOBble U
rpaguueckue.

K TeKCTOBbIM OTHOCATCA WHCTPYKLMW, OMUCaHMsA U Apyrve [LOKYMEHTb,
coAepXKalypme CMIOLWHON TEeKCT, a Takke KapTbl TEXHONOrMYecKMX MPOLEeccoB,
BEJOMOCTU U Apyrue LOKYMEHTbI, F4e TeKCT pa3buT Ha rpadbl.

K TexXHOMOorMyeckom [OKYMeHTaUMM OTHOCATCA Takke [OKYMEHTbI, MO
KOTOPbIM OCYLLIECTBNAETCA TEXHUYECKUA KOHTPO/Ib (onepauMoHHas KapTta W
BEJOMOCTb TEXHWYECKOIO KOHTPO/A).

TexXHONOrMYeCKNin KOHTPOSIb YePTeXKein 1 ApYyron JOKYMeHTaL MM NMPOBOAUTCS
C LUeNbl0 MWCKNHYEHMS OWKUOBOK B  HUX, YYULEHUA TEXHOIOMMYHOCTY
KOHCTPYKUMIA (YNpoLLeHns)aeTaneil, 0CO6eHHO NS CNOXHbLIX W ANs [AeTanen
OTBETCTBEHHOI0 Ha3HayeHWs, YBA3KW [eTaneil C HameyaeMbiMW npoueccamu
06paboTkK. [Mpn 3TOM O0ObIYHO BbLIABAATCA KOHCTPYKTUBHbIE HEAO0CTaTKM,
3aTpyfHAIOLMEe  MeXaHM4eckyro  06paboTKy, ee  MOC/efoBaTeNbHOCTD,
BO3MOXHOCTb  MPUMEHEHUS  BbICOKONPOWU3BOAMTENIbHbIX  METOAOB,  W3/ULLIHE
BbICOKME TPebOoBaHMA K YMCTOTE MOBEPXHOCTU U TOYHOCTU 06paboTKM, YCNoBUA

nepexofa OT KOHCTPYKTOPCKMX 6a3 K TEXHOMOMMUYECKM, a TaKXe MPOM3BOANUTCA



13

NMpoBepKa pasMepHbIX Lenein M [OMNyCKOB Ha pa3mepbl. [MpeanoxeHns no
M3MEHEHVIO KOHCTPYKUMIA [eTaneid u apyrue nNpeanoXeHus, NOCTynuBLLME B
npoLecce Takoro KOHTPOJISA, PacCMaTpyBaOTCA KOHCTPYKTOPCKUM OTAE/IOM U B
C/ly4Yae He06X0AMMOCTN BHOCATCS COOTBETCTBYHOLLME U3MEHEHWNS B YEPTEXMN.
HOPMOKOHTPO/Ib  TEXHOMOTMYECKOW  AOKYMEHTauuMum  MpoBOAMTCA B
cootBetctBUM ¢ [OCT 2.111—68. [lpu 3TOM nNpoBepseTca KOMMIEKTHOCTb
AOKYMEHTaLUMKN 1 NPaBUIbHOCTb €e OPOPM/IEHUS, COOTBETCTBUE TEXHOIOMMNYECKNX
nokasarenen, TpeboBaHMI K KayecTBy M METOAO0B WCMbITAHWIA YCTAHOBNEHHbLIM B
cTaHfapTax W [Apyrux [OKYMEHTax, BO3MOXHOCTb 3aMeHbl OpPUIMHa/IbHbIX

TEXHO/I0IM’M4YECKNX NpoLeccos, a TaKXKe BO3MOXXHOCTb X TUTMA3aLNUN.

1.2 loCcTpoeHme TeXHONOrMYEeCKoro MapLupyTa

Pa3paboTka TEeXHOMOrMYeCKMX MPOLECCOB  ABMSETCA  TPYAOEMKOW U
KpPONOT/IMBO paboToin, TPebytoLLen 3HaUYMUTEeNIbHOW 3aTpaThbl BPEMEHWN N BbICOKOW
KBaIMUKaLMN TeXHONOroB. 03TOMY B 3aBOACKOA MNPaKTUKe He A/19 BCAKOro
TMNa npPOM3BOACTBA pa3pabarbiBatOT MOMHbIA  KOMMIEKT TeXHONOrMYecKom
[OOKYMeHTaumun. B ycnoBusax UHAMBMAYaANIbHOTO MPOM3BOACTBA HeLlenecoobpasHo
Ha Kaxayl [eTaslb, WU3roTOB/ISEMYIO B OLHOM WM HECKONbKUX 3K3eMM/ispax
(wTyKax), paspabarbiBaTb MOAPOOHYHO TEXHOMOI IO,

MapwpyTtHaa kapta (MK) sdBnsetcs o06s3aTe/ibHbIM  TEXHOIOMMYECKUM
AOKYMEHTOM Kak [/ U3rOTOB/IEHWNA OMbITHOIO 06pasua, Tak U 418 yCTaHOBOYHOM
Cepuy W yCTaHOBMBLUEroCH CEPUMHOro WaM MaccoBOro npoussogcTea. B
3aBMCMMOCTM OT XapakTtepa 1 Buga npoussogctsa MK coctaBnsoT no o4HOW U3
ABYX (hopM (COKpaLleHHas 1 noapobHas) .

MOCKOMbKY B MpoLecce y/bTpasByKOBO 06pabOTKN MHCTPYMEHT COBepLUaeT
B OCHOBHOM BO3BpaTHO-NOCTynarte/sibHOe [ABWKeHMe (6e3 BpawaTenbHOro
[OBWKEHUS), TO MPOCBEP/IEHHOE OTBEPCTME MOXET WMETb He  TOJbKO
LUMINHAPUYECKYIO (hopMy, HO U NoBYH0 ApYryto hopMy CMIOXHOI KOH(UTYypaLun.

JTOT CNoCco6 MOXEeT OblTb MPUMEHEH AN 00paboTKM MaTepuanos, TPYAHO
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obpabaTbiBaeMbIX 0OblYHbIMW  MeTOoAamMu. Ecnn  3aMeHWUTb  CBEpPW/IbHBIN
WHCTPYMEHT TOMKMUM fe3Buem, TO Npnbop npespallaeTcs B NpuUcrnocobneHve as
pacnuvMBaHMa wan  paspesaHns. [py  ynotpebieHnM  COOTBETCTBYHOLLENO
WNHCTPYMEHTa MOXXHO MPOM3BOAMTL TaKXKe LUIMoBaHWe. ATOT CNoco6 Mo3BosseT
pacceep/iMBaTb OTBEPCTUA NOOOro pasmepa, [0 COTbIX [OSIEN MWUNIUMETPA, U
ObICTPO 6e3 BCAKMX 3aTPYAHEHWUA B OYeHb XPYMKWUX martepuanax, Hanpuvep, B
TBEPAbIX CrjaBax M3 CMeYeHHbIX Kapbwuaos, B MarHUTHbIX CTansX, LUTAMMOBbIX
cTansax, B Bo/ib(hppame, TUTaHe 1 MonMbAeHe. YnMCTOTa NOBEPXHOCTUM U TOYHOCTb
06paboTKM 3aBUCAT, B MEPBYIO OYepeb, OT BE/IMUMHbI 3epeH abpa3nBOB, a TakXke
OT TOYHOCTM COOPKM MPUCMOCOG/IEHNSA WM YCTAHOBKM WHCTpPyMeHTa. [lpu
Hag/nexatlem Bbloope abpa3vBOB W MNpaBW/IbHOM COOpPKE MPUCNOCO6/IEHUS
06paboTKa C NH6OM CTEMEHbID TOYHOCTU M YUCTOTbI NMOBEPXHOCTU HE BbI3bIBAET
3aTPYAHEHWNA.

O CKOpoCTM yNbTPa3BYKOBOrO CBep/ieHus Kapbuaa Bofb(pama AaeT
NpeACTaB/ieHMe CneayowWwmnii Npumep: Npy MOMOLM UHCTPYMEHTa CcneuuanbHOM
(hopMbl KBagpaTHOe OTBEpPCTME ceyveHmeM 6,25 X 6,25, rnybuHo 3 MM MOXXHO
npoceepMte 3a 10 MWH., NPUYMEHsS B KayecTBe abpasvBa KapOOpYyHA.
YNbTpa3ByKOBOW Crnocob MOXET ObiTb TakXe MPUMEHEH MNPU W3rOTOB/IEHUN
TBEPAOCN/IaBHbIX LUTAMMOB [/15 YeKaHKW pefbetioB U Mmefaneil. B atom cnydae
BUOPUPYIOLWMIA  UHCTPYMEHT  [JO/DKEH MMETb  penbed JeTann, KoTtopas
OTneyaTbIBaeTCca B MeTaslfe.

Y nbTpa3ByKOBOW METO[ CBEP/IEHUA WUMEET, MOMUMO CKOPOCTW M TOYHOCTM
06paboTKK, elle TO MNPEMMYLLECTBO, YTO BBWAY OTCYTCTBUS HarpeBa OH He
BbI3bIBAET CTPYKTYPHbIX M3MeHeHMin B obpabaTbiBaeMOM MaTepuasne. Pabota Ha
Y/NbTPa3BYKOBOW YCTAHOBKE He TPebyeT BbICOKOWN KBa/IM(MKALMM U 3HAYNTENIbHbIX
aKCMNyaTalLMOHHbIX PacXOf0B.

MapLupyTHas KapTa, Kak OTMe4asioCb Bbllle, MnpefjHa3HayeHa 4/ OnvcaHus
TEXHO/IOTMYECKOro npouecca W3roTOB/MIEHMS M KOHTPONIA W3L4eNvi Mo BCEM
onepaumsaM B TEXHO/IOMMYECKON nocnefoBaTe/lbHOCTU. B Hell yKa3sblBarOTCA

HaVMeHOBaHWe MeTa/ifa, ero Mapka, TBepAoCTb, HOMep cTaHAapTa wm TY Ha
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martepvan, u3 KOTOpPOro W3roTOBMSKT fAeTanb, U 0003Ha4yeHMe MaTtepuasna mno
Knaccudgukatopy. B oTfenbHbIX rpagax npuBOAATCA Macca AeTasv U 3aroTOBKMU,
BUA 3arotoBku (OT/IMBKa, MOKOBKA, LUTaMMOBKa), ee Mnpouib M pasmMepsbl,
KONNMYEeCTBO [JeTasieid, MoslyvyaemMbiX W3 OAHOW 3aroTOBKW, HOpMa pacxoja
martepuana 1 KoIM4ecTBo feTaneid, O4HOBPEMEHHO 3anyCKaembIX B NMPOW3BOACTBO.

MprBOAMTCA TaKxKe 0603HaYeHMe Liexa, B KOTOPOM MPOM3BOAUTCA ornepauus,
HOMEP y4YacTKa, KOHBelepa Unn NoTOYHOM NNHNN.

Onepaumm 06paboTkn (HOMepa, HaMMeHOBaHWe, COAePXKaHNE) YKa3blBatOTCH
B TEXHOMOMMYECKOW NOCNefoBaTe/lbHOCTU WM3rOTOB/IEHUS U KOHTPONA W3LeNns.
YKa3blBalOTCA TaKXe HaVMeHOBaHue; 0003HayeHVe W WHBEHTapHbI HoMep
060pyaoBaHMs, NPUCMOCOG/EHNA N MHCTPYMEHTA; KOMIMYECTBO Paboumnx, 3aHATbIX
Ha onepauuun; pa3psg paboTbl, BbIMNOMHAEMOM Ha onepauun; 0603HayYeHue
TapuHOM  CETKM, Onpefenstowein ycnosms paboTbl (Hanpumep, ropsuue,
X0nogHble M ap.); 0603HayeHVe BUAa HOPMbl (PacYETHON, XPOHOMETPAXKHOWA,
OMbITHO-CTATUCTUYECKO); HOPMbl U PaCLEHKM LUTYYHOro U MOArOTOBUTESIbHO-
3aK/MOYMTENbHOr0 BPEMEHM Ha orepaumio. Takum 06pasoM, Ha OCHOBaHWM
CBeleHWI, NOMeLLEeHHbIX B MK nerko npocneauTb mapLupyT no6oi getanu no
Lexy (BM1OTb 40 CKaaa).

MOCKOMbKY B MpoLecce y/bTpasByKOBO 06pabOTKN MHCTPYMEHT COBepLUaeT
B OCHOBHOM BO3BpaTHO-NOCTynarte/sibHOe [ABWKeHMe (6e3 BpawaTenbHOro
OBWKEHNS), TO MPOCBEpP/IEHHOE OTBEPCTME MOXET WMEeTb He  TOJ/bKO
LUWIMHAPUYECKYIO (DOPMY, HO U NHOGYI0 APYryro OpMY CMIOXHOW KOH(UrypaLmn.
JTOT CNoco6 MOXeT OblTb MPUMEHEH AN 00paboTKM MaTepuanos, TPYAHO
obpabaTbiBaeMbIX 0ObIYHbIMW  MeTOAaMW. Ecnn  3aMeHUTb  CBEPW/IbHBLIN
WHCTPYMEHT TOMKMM fe3BueM, TO Npubop npespallaeTca B npucnocobnexHve ans
pacnuavMBaHMa wuam  paspesaHns. [py  ynotpebreHnM  COOTBETCTBYHOLLENO
WHCTPYMEHTa MOXHO MPOU3BOAUTL TakxKe LnMgoBaHne. STOT cnocob no3BosseT
pacceepnvMBaTb OTBEPCTUA NHOOOro pasmepa, A0 COTbIX A0NEd MUIINMETPaE, U
ObICTPO 6e3 BCAKMX 3aTPYAHEHWUA B OYeHb XPYMKWX maTtepuanax, Hanpumep, B

TBEPAbIX CnnaBaX M3 CMEYEHHbIX Kap6|/|,u,03, B MarHUTHbIX CTau1dX, LUTamMMOBbIX
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cTansax, B BO/b(ppame, TUTaHe M MoNMbaeHe. YnctoTa NMOBEPXHOCTN U TOYHOCTb
06paboTKM 3aBMCAT, B NePBYI0 o4epelb, OT Be/IMUYMHbLI 3epeH abpasnBOoB, a Takxe
OT TOYHOCTM COOPKM MNPUCMOCOBNEHMS U YCTaHOBKM WHCTPyMeHTa. [lpw
Hafnexawlem Bbl6ope abpasvBOB WM MpaBU/IbHOM COOPKe MpucnocobnieHns
06paboTka ¢ NH60I CTeNeHbD TOYHOCTM M YMCTOTblI NOBEPXHOCTU HE BbI3bIBAET
3aTPYAHEHWNA.

O CKOpOCTM YNbTPasByKOBOIO CBep/ieHMsi Kapbuaa Bonbpama faeT
npeLcTaBneHne Crefyowmnini npuMep: npy NOMOLM WUHCTPYMEHTa CreuuaibHOM
(hopMbl KBagpaTHOe OTBepCTMe cedeHneM 6,25 X 6,25, rnyomrHon 3 MM MOXHO
npoceepMte 3a 10 MWH., NPUYMEHsS B KayecTBe abpasvBa KapOOpYyHA.
YNbTpa3ByKOBOW Crnocob MOXET ObITb TakXe MPUMEHEH MPU U3rOTOB/IEHUN
TBEPAOCM/MaBHbIX LUTAMMOB [AN1S YeKaHKN penbeoB U mefanen. B atom cnyuvae
BUOPVPYIOLLMIA  MHCTPYMEHT  [O/DKEH MMeTb  pefnbedd AeTasn,  KoTopas
OTneyaTbIBaeTCa B MeTaslfe.

Y nbTpa3ByKOBOW METO[ CBEP/IEHNA WUMEET, MOMUMO CKOPOCTW M TOYHOCTU
06paboTKM, ewe TO MNPEUMYLLECTBO, YTO BBMAY OTCYTCTBMS HarpeBa OH He
BbI3bIBAET CTPYKTYPHbLIX M3MeHeHMin B 0bpabaTbiBaeMOM MaTepuasie. Pabota Ha
YNbTPa3BYKOBOW YCTAHOBKE He TPebyeT BbICOKON KBaSIM(IMKALMM N 3HAUUTENbHBIX
aKCMNyaTalLMOHHbIX PacXOf0B.

Bbibop MeToga nonyyeHuWs 3arotoBku. B 3aBucMMoCcTM  OT  Tuna
NMPOM3BOACTBa M pa3Mepa MapTuM feTaneld B MALIMHOCTPOEHUW MPUMEHAIOTCS
Takme MeTofbl N3rOTOB/IEHNSA 3ar0TOBOK: OT/IMBKA B NINTENHbIE (DOPMbI, 06paboTKa
[aB/IEHNEM, M3 NpoKaTa, OT/IMBKA W LUTaMMOBKA MIACTUYECKMX Macc, METOA
MOPOLLIKOBOW MeTaNNyprun.

MpuMeHeHMe  TOro0  WAM  WHOrO  MeTofa  MOJlyYeHus  3aroToBOK
npefonpeaensercd  3KOHOMMYECKUMU  Nokasatenamu.  [peanoytuTensHbIM
ABNSIETCA TOT CNOCO6, KOTOPbIA 06ecneynmBaeT HaUMeHbLLYH Ce6eCTOMMOCTb Npw
Y[I0B/IETBOPEHUN TEXHOMOMMYECKNX TPebOoBaHUI, MNpPeabsaBNSAEMbIX K KayecTBy

martepuana, TO4HOCTM N YUCTOTe 06PaboTKM.
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B vHavBMAYyanbHOM Y MeSIKOCEPUIAHOM MPOU3BOACTBE NMPUMEHEHVE METO/0B
N3roTOB/IEHMS 3ar0TOBOK, TPEOYIOLLMX CMIOXHON 1 AOPOro OCHaCTKM (NUTbe Nof
[AB/IEHNEM W MO BbIMNIABAAEMbIM MOLENAM, INTbE B KOKW/b, XOMOAHAA U ropsayas
LUTamMMOBKa M Ap.) B OOMbLUMHCTBE C/ly4yaeB 3KOHOMUYECKM He OrpaBblBaeTcs U
MO3TOMY OHW, KaK NPaBW/I0 He MpUMeHATCA. Jna Takux TUMOB MPOW3BOACTBA
39KOHOMWYECKMN LieflecoobpasHbiMM OyayT 3arOTOBKM W3 MPOKaTta, MOKOBKU U
OTMBKA B pa3oBble (3eMNsiHbIE) /IMTEMHble QopMbl. Takme 3aroToBKU
0bpabaTbiBatOTCA Ha YHMBEpPCA/IbHOM MeTa/lopexyllem obopygoBaHun. B
MacCOBOM MPOM3BOACTBE, HA0OOPOT, METOAbI MOYYeHMs 3ar0TOBOK C pa3Mepamu
1 POPMOi, NPUBIMKAKOLMMNCA K TOTOBbIM [JeTasIfAM, LUMPOKO MCMONb3YHTCH, TaK
Kak MNpVMMeHeHWe [OpOorocTosilleld OCHaCTKM W CreunanbHOro 060pyaoBaHus
OKYMaeTcs 3a CYeT COKpalleHWUs TPYAOEMKOCTU MeXaHU4YecKo 06paboTKu
60/bLLOr0 KONIMYeCTBa AeTanei.

MOCKOMbKY B MpoLecce y/bTpasByKOBO 06pab0TKN MHCTPYMEHT COBepLUaeT
B OCHOBHOM BO3BPaTHO-MOCTyMaTe/lbHOe [ABW)KeHWe (6e3 BpawjaTeslbHoOro
OBWKEHUS), TO MNPOCBEP/IEHHOE OTBEPCTME MOXET WMeTb He  TO/bKO
LUWIMHAPUYECKYIO (hOPMY, HO W NHOGYI0 APYryro OpMY CMIOXHOW KOH(UrypaLmu.
JTOT CNOCoO6 MOXeT OblTb MPUMEHEH AN 06paboTKM MaTepuanos, TPYAHO
obpabaTbiBaeMbIX 0ObIYHbIMW ~ MeTOAaMu. Ecnn  3aMeHUTb  CBEPW/IbHBIN
WHCTPYMEHT TOMKMM f1e3B1eM, TO Npubop npespallaeTcs B NpucnocobnieHme ans
pacnuinBaHna wnu  paspesaHus. [py  ynoTpebneHnn COOTBETCTBYIOLLETO
WNHCTPYMEHTa MOXXHO MPOM3BOAMTL TaKXKe LUIMoBaHWe. ATOT CNOCo6 Mo3BossAeT
paccBepnvBatb OTBEPCTUA NHOOOro pasmepa, A0 COTbIX AOMEd MUIIUMETPa, U
ObICTPO 6e3 BCAKMX 3aTPYAHEHWUA B OYeHb XPYMKMX MaTepuanax, Harnpumep, B
TBEPAbIX CMjaBax M3 CMeYeHHbIX Kapbwuaos, B MarHUTHbIX CTansX, LUTAMMNOBbIX
cTansax, B BO/b(ppame, TUTaHe 1 MoNnbaeHe. Ynctora NOBEPXHOCTN U TOYHOCTb
06paboTKM 3aBUCAT, B MePBYIO OYepelb, OT BE/IMYMHbLI 3epeH abpasnBOoB, a TaKxke
OT TOYHOCTM COOPKU MPUCMOCOB/IEHNSA WM YCTAHOBKM WHCTpPyMeHTa. [lpu

Hagnexatlem Bbloope abpa3vBOB W MNpaBW/IbHOM COOpPKE MPUCNOCO6/IEHUS
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06paboTKa C NH6OM CTEMEHbID TOYHOCTU M YUCTOTbI NMOBEPXHOCTU HE BbI3bIBAET
3aTPYAHEHWNIA.

O CKOpoCTM yNbTPa3BYKOBOrO CBep/ieHus Kapbuaa Bo/b(pamMa daet
NpesACTaB/ieHMe CNeayowWwnii Npumep: Npy MOMOLM UHCTPYMEHTa cneumanbHOM
(hopMbl KBagpaTHOe OTBEpPCTME ceyveHmeM 6,25 X 6,25, rnybuHo 3 MM MOXXHO
npocsepnntb 3a 10 MUWH., NpPUMeHAs B KayecTBe abpasvBa KapbOOpyHA.
YnbTpa3ByKOBOW CMOCO6 MOXET OblTb TakKXKe MNPUMEHEH MPWU W3roTOB/IEHWN
TBEPAOCN/IaBHbIX LUTAMMOB [/15 YeKaHKW pefbetioB U Mefaneil. B aTom cnydae
BUOPUPYIOLWMIA  UHCTPYMEHT  [JO/DKEH MMETb  penbeld JeTann, KoTtopas
OTneyaTbIBaeTCs B MeTasle.

YNbTpa3ByKOBOW METO[ CBEP/ieHUS MMeeT, NMOMUMO CKOPOCTM M TOYHOCTU
06paboTKK, elle TO NPEMMYLLECTBO, YTO BBWAY OTCYTCTBMSI HarpeBa OH He
BbI3bIBAET CTPYKTYPHbIX M3MeHeHMn B obpabaTbiBaeMOM MaTepuasne. Pabota Ha
YNbTPa3BYKOBOW YCTAHOBKE He TPebyeT BbICOKON KBaSIM(IMKALMM N 3HAUNTENbHBIX
3KCNJlyaTauMOHHbIX PacX0/0B.

OnHOBpPEMeHHO € BbI6opom 060pya0BaHUS (CTaHKa) HEO6XO0ANMMO MPaBUIbHO
3anpoeKTUpoBaTb  HY)XXHOe  npucnocobneHne.  [pocTble  YHMBepCasibHble
npmcnoco6seHns (NaTpoHbl, OMPaBKK, TUCKK U T. N.) LLe1IecoobpasHo NPUMEHATL B
eAVHNYHOM W MeSIKocepuiiHOM npowu3soAcTee. OgHaKo Npu 3TOM LienecoobpasHo
nonb3oBatbCs  Mmbamu, yrnopamMmu W APYTUMU  MIPUCTIOCOGNIEHNAMU A1
COKpaLleHuns BCMOMOraTe/lbHOro BPEMEHM. BbICOKOMPON3BOANTENbHbIE
ObICTPOAENCTBYIOWME NpUCNOCcobneHns  (NMHeBMaTUYecKune, TuUApaB/INYecKue,
3/IEKTPOMArHUTHblE U Ap.) MPUMEHAOT B MacCOBOM UM KPYNHOCEPUHOM
npon3soAcTBe. Mepuiom LenecoobpasHoOCTU MNPUMEHEHUS TOrO WU UHOMO
NPUCNOCO6NEHNSA ABNSETCA HaMMeHbLUas ceb6ecTOMMOCTb 06paboTKM 3aroTOBKU
3afjaHHOI onepauun.

Bbibop pexyLero MHCTpymeHTa 00YyC/OB/MBAETCA XapaKTepom 06paboTKw,
3afjaHHbIMW K/TaCCOM TOYHOCTM W LLEpOX0BATOCTU MOBEPXHOCTM, TUMOM CTaHKa,
matepvaioM 06pabaTbiBaeMOil  3arOTOBKM, KOMMYECTBOM 06pabaTbiBaeMblIX

aeTanein B NapTun. Pexywimin MHCTPYMEHT AO/MKeH obecneynBaTb HanMOO/bLLYHO
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NPON3BOANTENBHOCTb TPY/Aa NPW YA0BNETBOPEHNN BCEX TEXHUYECKNX TPebOBaHW
K KayeCTBY M TOYHOCTU 06pabaTbiBaeMoi AeTann. MaTepuanom AN pexyLlei
4acTW UHCTPYMEHTA SIBNAIOTCA METal/lo- U MUHEepanioKepaMmUyecKne matepuarsl,
anmasbl, ObICTPOPEXYLlME W  WHCTPYMeHTa/lbHble CTann. Kaxablid  un3
WHCTPYMEHTa/IbHbIX ~ MaTepUasioB  UMeEeT  CBOK  OMTUMasbHYK)  06/1acTb
NpUMeHeHnsl.  TBepAOCM/MaBHbIE  WMHCTPYMEHTbl  06ecrneynBatoT  BbICOKYHO
NPON3BOANTENBHOCTL Tpyda Mpu 00paboTKe BbICOKOTBEPAbLIX MaTepuasnos,
YEpHbIX, LBETHbIX METa1/IoB W nnactMacc. AJIMasHble  UHCTPYMEHTHI

NPUMEHSAOTCA A1 YACTOBOWN N OTAENOUYHOM 06PabOTKM.

1.3 AHanu3 TexXHO/I0rMYHOCTUN KOHCTPYKLUN feTau.

[na nonyyeHns HeobXOAMMON [eTann BblOMpaeM 3aroTOBKY “npokar”,
matepuan- ctanb 40X, avametp - 065 mm n gavHa- 310 mm. Bbibop MMeHHO
TaKoW 3aroToBKM CBA3aH C TeM, YTO HeOOX0AMMas HaM AeTaslb UMeeT Hanbo/bLLWi

AvamveTp [162.
1.4 OnpepeneHve TUMNa Npon3BoacTBa

Tun Npon3BoACTBa ONPEAENsoT No hopMY/ie, PAaCCUUTLIBAS TaKT BbIMyCKa

[4]:
60[F [mMm
¢ = g _60C210002 _ 630 (1.1)
B N 400
rae Fg=2100 4 — fiercTBUTENbHbIV POHZ BPEMEHW paboTbl CTaHKa B OAHY
CMEHY;

M=2 — KO/INYECTBO CMEH,;
N=400 wT. — ro1oBoe NPOM3BOACTBO [eTasIEN.
Ecnu TakT Bbinycka nonyunsncs 6onblue 60, TO NPUMEHSETCS

WHAMBWAYaNbHOE NPOW3BOACTRBO.
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1.5 OnpepneneHne KonnyecTsa geTane B napTum

S N@_40000 _
D 256

rae N=400 wT. — rogoBoW BbINyCK AeTasel;

16wt

D=256 gHein — [eACTBMTE/NbHOE KOIMYECTBO Paboumnx [HEN B roay;
t=10 AHel — KONMYECTBO [IHEN B rofy Ha KOTOpble A0/MKEH ObITb 06ecrneyeH

3arnac Ha CKnage.

1.6 BbI160p 1 3KOHOMMYeCKOoe 060CHOBaHMe CNocob0B MoslyyYeHNA 3aroTOBKU

3aroToBKa noslyyeHa nNyTem rnpokara Ha MPOKAaTHOM CTaHe U UMEET B CeYeHUU
(hopmy Kpyra. Heobxoanmas Ham feTaslb Tak XXe MMeeT (DOPMY Kpyra B CeYeHUH, a
COOTBETCTBEHHO 06o0nee YyaobHa Ana 00pabOTKM € 3KOHOMMUYECKOW MU
TEXHOMOMMYECKOWN TOUKN 3PEHNS.

Takum 06pa3om 3arOTOBKOW [711 M3rOTOB/IEHUSA Basla-yepBsaka MPUMEHSEM
KPYr/blil NpoKaTt AnaMeTpom 65 MM 1 annHo 310 MM.

[MocKonbKy B npoLecce ynbTpa3ByKOBOW 06paboTKN MHCTPYMEHT COBEpPLLIAET
B OCHOBHOM BO3BpaTHO-NOCTynarte/sibHOe [ABWKeHMe (6e3 BpawaTenbHOro
[BWKEHNS), TO MPOCBEpP/IEHHOE OTBEPCTME MOXET WMEeTb He  TOJIbKO
LUWIMHAPUYECKYIO (DOPMY, HO 1 NHOGYI0 APYryo JOpMYy CIOXHOW KOH(Urypawmu.
JTOT CNOCO6 MOXeT OblTb MPUMEHEH AN 06paboTKM MaTepuanos, TPYAHO
obpabaTbiBaeMbIX 0ObIYHbIMW  MeTOAaMW. Ecnn  3aMeHUTb  CBEPW/IbHBLIN
WHCTPYMEHT TOMKMM f1e3BueM, TO Npubop npespailaeTcs B NpucnocobnieHve ans
pacnuvMBaHMa uanM  paspesaHns. [py  ynotpebreHNMM COOTBETCTBYHOLLErO
WNHCTPYMEHTa MOXXHO MPOM3BOAMTL TaKXKe LUIMoBaHWe. STOT CNOCO6 Mo3BOsAET
pacceepnvBaTb OTBEPCTUA NHOOOro pasmepa, A0 COTbIX A0NEd MUIINMETPaE, U
ObICTPO 6e3 BCAKMX 3aTPYAHEHWA B OYeHb XPYMKWX martepuanax, Hanpumep, B
TBEPAbIX CrjiaBax M3 CMevyeHHbIX Kapbwuaos, B MarHUTHbIX CTansX, LUTAMMNOBbIX

CTansx, B BO/bpaMe, TUTaHe M MOMGAeHe. YMCTOTa NMOBEPXHOCTU 1 TOYHOCTb
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06paboTKM 3aBUCAT, B MEPBYIO OYepeb, OT BE/IMUMHbI 3epeH abpasnBoB, a TakXke
OT TOYHOCTM COOPKM MPUCMOCOB/IEHNS N YCTaHOBKM WHCTPyMeHTa. [lpw
Hag/nexatlem Bbloope abpa3vBOB W MNpaBW/bHOM COOpPKE MPUCNOCO6/IEHUSA
06paboTKa C NH6OM CTEMEHbID TOYHOCTU M YUCTOTbI NMOBEPXHOCTU HE BbI3bIBAET
3aTPYAHEHWNA.

O CcKOpoCTM YNbTPasByKOBOrO CBepfieHMsi Kapbuaa Bonbpama fAaeT
NpeACTaB/IeHMe CeayroWwnii Npumep: NPy MOMOLIM UHCTPYMEHTa CneuuaibHON
(hopMbl KBagpaTHOe OTBEPCTME ceyveHneM 6,25 X 6,25, rnybuHo 3 MM MOXXHO
npoceepMte 3a 10 MWH., NPUYMEHS B KayecTBe abpasvBa KapOOpyHA.
YnbTpa3ByKOBOW CMOCO6 MOXET OblTb TakKXKe MNPUMEHEH MPW W3roTOB/IEHUN
TBEPAOCMNaBHbIX LITaMMOB NS YeKaHKM penbedoB W mefanei. B atom cnyuvae
BUOPUPYIOLWMIA  UHCTPYMEHT  [JO/DKEH MMETb  penbed  AeTann, KoTtopas
OTrneyarbIBaeTCcs B MeTasne.

YnbTpa3ByKOBOW METO[ CBEP/IEHNS UMEET, NMOMUMO CKOPOCTU M TOYHOCTM
06paboTKK, elle TO MNPEMMYLLECTBO, UTO BBWAY OTCYTCTBMS HarpeBa OH He
BbI3bIBAET CTPYKTYPHbIX M3MeHeHMn B obpabaTbiBaeMOM MaTepuane. Pabota Ha
Y/NbTPa3BYKOBOW YCTAHOBKE He TPebyeT BbICOKOWN KBaIM(IMKALMM U 3HAYNTENTIbHBIX

JKCMyaTayMOHHbIX PacXoaoB.
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2. MPOEKTPOBAHWVE TEXHOJ1IOI MYECKOI' O NPOLUECCA
N3rOTOBJIEHNA BAJTA-HEPBAKA

2.1. BbI60p TEXHOIOrMYeCKMxX 6a3 1 pa3padoTKa MapLUPYTHON TEXHOIOT K

[ns 4epHOBO onepaLumn NPMHUMaEM TEXHO/IOMMYECKYHO 6a3y — Hapy>kHas
LUWIMHAPUYECKas NOBEPXHOCTL 3arOTOBKMU.

[ns nocnegyowmx YNCTOBLIX orepauuii NpUHUMaem 6a3bl — KpaiHAS NeBas
1 NpaBas CTYNeHWN C LEHTPUPYIOLLMMU OTBEPCTUAMM B HUX.

Mpunyck Ha ganHy ana avameTtpa npyTtka 240 MM paBeH 5 MM Ha CTOPOHY.

CocTaBuM BapuaHT 06paboTKN 419 JaHHON LeTann B YCI0BUAX
NHAMBUAYa/IbHOIO Npons3BoACcTBa [4]:

000 3aroToBuTENbHAA

005 TokapHasa yepHoBas

010 TokapHasa yncToBas

015 TokapHasa yepHoBas

020 TokapHasa 4yncToBas

025 3yboHapesHas

030 TepmoobpaboTka

035 LLInoHo4YHO-(pe3epHas

040 KpyrnownndosanbHas

MapLupyTHad TeXHONMOTMA U WUCXOAHble  [aHHble Ana  pa3paboTku
TEXHO/IOTMYECKOro Mpouecca MexaHU4eckoi 06paboTKM YepBsAKa MpPVBEAeHbl B

Tabnuue 2.1.
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YCTaHOBUTL AeTa/lb B LUEeHTpax

10 |YmucToBas obpaboTKa o0 B 190.4; Ha 190 500 0,5
1=500 MM
11 YuncToBas 06paboTka o 112 55 0,5
@ 112 h9 Ha 1=55 Mm
12 UuncTosas 06paboTka [0 112 55 0,475
@ 112 Ha I=55 mm
13 UuncTosas 06paboTka [0 100 250 0,5
100 k6 (22 ) Ha 1=250 mw
14 100 70 0,475
UuncTosas 06paboTka [0
+0,025 _
@ 100k6 (+0’003) MM Ha [=70 mm 100 1 1
15 CHaTb 2 thackn 1745 112 1 1
16 CHATb 2 thackn 1745
02 dpesepHas
X —_
YCTaHOBUTb AeTaslb Ha Mp13Max 1 % g
o —
3aKpenuTb nnaLKamu ,E g § =T
=> [oN
17 ®peseposaTh WNOHOUHbIA M3 | | = 8 % 28 10 8
o o g Qo S
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2.2 BbIGOp TEXHO/IOMMYECKOT0 060PYJ0BAHNS, MPUCMOCOGEHWNIA, PEXYLLIETO U

MEPUTENBbHOIO MHCTPYMEHTA

2.2.1 TokapHas obpaboTka

O6opyaoBaHue [4]: TOKapHO-BMHTOPE3HbIN cTaHOK 16K20, MOLHOCTb
apuratens Ny=11 kBT.

MprcnocobeHns: TOKapHbIA CaMOLEHTPUPYHOLLMIACSA NaTPOH,
npefoXpPaHUTENbHbIA CBEP/INSIbHBIA NATPOH, PUMIEHbIA NePeaHNIA LEHTP,
BpaLLatoLLMIACa 3aHUIA LEEHTP.

PeXyLnin 1 MepuUTeNbHbIA MHCTPYMEHT [4]: TOKapHbIiA NOApPe3HON peseLy
T15K6, LLeHTPOBOYHOE CBep/o, cnnpanbHoe ceepnio @ 10.2 mm, MeTumk M12,
(hacouHbIin pesel, (NpaBblil 1 NEBbIN), NMMHENKA MeTaNNYecKas, LUTaHreHUMPKY /b
LLLL-1.

2.2.2 ®pesepHasn obpaboTka

O6opyaoBaHue [4]: BepTuUKa/ibHO-(hpe3epHbI CTaHOK 6P11, MOLLHOCTb
asuratend NaoB=>5,5 kBT.
MpurcnocobeHns: NOABVKHbIE MPU3MbI, MPUXBaTbl. PeXyLniA 1

MePUTESIbHbINA MHCTPYMEHT: LLUMOHOYHAA (hpe3a @28 MM, WTaHreHUMpKyb LLLL-1.

2.2.3 LnuoBasibHas 06paboTka

O6opyaosaHue [4]: kKpyrnownmhoBabHbIA cTaHOK 3M150, MOLHOCTb
asuratens Ny=4.0 KBT. IMpncnocobnieHns: TPEXKYNauyKoBbIin NaTpoH, NepesHuii n
3aHUI LEeHTpa.

PeXkyLmnin 1 MepuTENbHbIA MHCTPYMEHT: wngoBasibHbIA Kpyr @400x50x16

MM, MUKpomeTp 100-150.
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2.3 YCTaHOBNEHNEe PeXXMMOB pe3aHua

2.3.1 ToKapHasa onepauus

Ha TokapHOI onepauuy pacyeT PeXXMMOB pe3aHns NPoun3BoANTCS Ha 3-X
nepexogax:
1. lNopgpesatb TOpeL,
5. CBepnnTb 0TBEpPCTHE
6. HapesaTb pe3boy
YcTtaHoBKa A nepexof 1 nogpesatb Toped,.
CKopoCTb pesaHuns onpegenserca no opmyne [4]:
C
v=—VY [K (2.2)
Xy
roe T=60 MVH — cpefiHee 3Ha4YeHue neproaa CTOMKOCTU pesLa,;
t=5 MM — rny6uHa pesaHus;
S=0.5 mm/06 — nogaya npu TOHeHUM
Haxoaum 3HaueHue koaduumeHTa C, 1 nokasaTenen cteneHen [46]:
C,=350; x=0.15; y=0.35; m=0.20
K=Ky Kuv Koy, (2.3)
rae Kmpy — MOMNpaBoYHbIA KOIWMULMEHT, YUUTLIBAOLLMIA KAUYECTBO
obpabaTbiBaemMoOro Marepuana;
Kuw=1.0 — KOapuLUMEHT, Yy4MTbIBAOLLMIA KAYECTBO MaTepuana
WHCTPYMEHTA;

Knw=0.9 — KOaphnUMeHT, oTpaKatoLLMiA COCTOSSHUE MOBEPXHOCTN 3ar0TOBKM .

K =K [?ET“ (2.4
Oy O

roe Ki=1.1 — KoapunumeHT, XapakTeprsyroLniA rpynny ctaam no
0bpabatbiBaemMoCTy;
n,=1.0 — NoKa3artenb CTEMNEHU;

0;=900 MIa — BpemeHHOe conpoTmBeHne matepuana cT. 40X.
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=11 0%

mv ~ 00
K,=0.921.0[0.9=0.83

350
V = [0.83=128 m/MWUH
600.2 [50.15 Eﬂ).50'35

OnpepfeneHne YacToTbl BpaLLeHuUA:

_1000v 10000128 _ 364 ML
zD 3140112

roe D=112 MM — gnameTp 06pabaTbiBaEMOI MOBEPXHOCTH.

[na ctaHka 16K20 yacToTy BpalleHua WNUHAENA onpeaensaem: Npin=12.5;
Nimax=1600 MUH™,

[nameTpryecknii pag CKOpoCTei:

nmax — (02-1
n

(2.5)

min

rae z=22 — 4Yncno CKOPOCTeN WNUHAENS

1600 _ ,, _ 11600
- = ¢ — (D = 2]
12.5 12.5
Paf 4acToT BpalleHuns WwnuHaena ana ctaHka 16K20 [46]
12.5; 16; 20; 25; 31.6; 40; 50; 63; 80; 100;
125; 160; 200; 250; 316; 400; 500; 630; 800; 1000;
1250; 1600.

OKpYr/isieM pacHeTHYH YacTOTY BpalLeHMs LWNUHAENs [0 6anKaiLlero

=1.26

MeHbLLIEr0 1 Nonyyaem PakTUYeCKYHo:
Ny=500 06/MVH
OnpepeneHne hakTUYECKO CKOPOCTU pe3aHus:
v o "PMg 3140120500
® 1000 1000
PacueT pe>kmuMoB pe3aHus npu ceepsieHnn oTeepcTrd @10.2 MM nof pesbby
M12.

=175 M/MUH
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OnpegenieHrne CKOPOCTY pe3aHns Npu CBepIeHUM onpeaenseTcs no gopmyne
[46]:
q
V= C,D [K,, (2.6)
T[S’

roe T=25 MyH — cpefiHee 3HaYeHKe rnepuoaa CTOMKOCTU CBepNa;

S=0.28 mm/06 — nogaya npw CBepneHuu;

Ks=0.9, Kys=0.5 — nonpaBoyHble KOIPpULUNEHTbI YUMTbIBAOLLME
KOHKPETHbIE

yC/ioBusi 06paboTKK
D=10.2 MM — fnameTp CBepna;
Onpepgensiem 3HavyeHne KoapduumeHta C, 1 NokasaTeneil CTENEHN:
C,=9.8; g=0.40; y=0.30; m=0.20
K=Ky KKy, (2.7)
roe Koy — KoathuumeHT Ha obpabaTbiBaeMblil MaTepumarn;
Kuw=1.0 — KO3(hPUUMEHT HA UHCTPYMEHTa/IbHBIN MaTepuan;

K\v=0,85 — KoappuumeHT, yunTbIBatoLLmMiA rnybuHy ceepneHns ([4]tabn. 31).

K, =K, E?E?V 29
oy 1

roe Ki=1.0 — KoaphnumeHT, XapakTeprsyroLmiA rpynny ctaam no
0bpabatbiBaemMoCTy;
0;=900 MITa — BpemeHHOe conpoTuBeHne matepuana cT. 40X.

n,=0.9 — noka3artesib CTENEHMN.

9

K :O.SSE%OQ =0.721;
00

K,=0.721-1.0-1.0=0.721

0.4
V= 9.8[10.2

- W [0.721=15 m/mMuH

OnpeneneHne YacToTbl BPaLLEHWS LUMMHAENS:
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. 1000tV _ 1000005 _, o0
7D  3.1400.2

Bbi6rpaem (pakTMUeCcKyHo YacToTy BpalLleHMs MO CTaHKY BamKanlyo

MEHbLLY}O:
Ny=400 MyH™
OnpegeneHme GaKTUYECKON CKOPOCTY Pe3aHist NPU CBEP/IEHNM:

7Dy 314m0.2m@00

V., =
b 1000 1000

OnpefeneHvie peXxMMoB pe3aHns npun HapesaHun pe3bbbl M12.

=13 M/MUH

MeTumK paboTaeT ¢ camo3aTsarBaHMeM, NO3TOMY MoJava paBHa Liary
pe3bbbl (S=1.5 Mm/06)

q
v :?;”[SDY X, (2.9)

roe T=90 MyH — cpefiHee 3Ha4YeHue Nepnoaa CTOMKOCTN METUNKA,;

D=12 mm — anameTp;

S=1.5 mm/06 — nogava.

Onpepaensiem 3HaveHne KoapduumeHta C, 1 NokasaTeneil CTENEHN:

C,=64.8; y=0.5; q=1.2; m=0.90.

Ky=Kmy- Koy Kivs (2.10)

roe K=0.8 — KoaphunumneHT, yunTbIBatOLLMIA Ka4ecTBO 06pabaTbiBaEMOro
maTepuana;

Kuw=1.0 — KOApPULMEHT, yUMTbIBAIOLLMIA MaTEPUaN PEXXYLLEN YacTy
WHCTPYMEHTA;

Kiy=1.0 — KO3(DPUUMEHT, YUMTbIBAOLLMIA TOUHOCTbL Hape3aemoi pesbobl .

K,=0.8-1.0-1.0=0.8

1.2
V = % [0.8=15 m/MuH

900.9 |I|.505

OnpepfeneHne YacToTbl BpaLLeHuUA:
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1000 _ 10005
7D 3.1402

[MprHMMaeM 4acToTy BpaLLeHNs Ny=50 MUH Ans Hape3aHus pe3bbbl (Mo
[aHHbIM CTaHKa).

—398 MUH™

OnpefeneHne hakTUYeCKoin CKOpoCTy pe3aHus:

v = 7D, _ 3.14M250
® 1000 1000

YacToTa BpaleHns Npu BbIBUHYMBAHWUW NPUHUMAETCS 25 06/MUH.
UncTtoBOe TOYEHME:

=1.9 M/MVH

CKopoCTb pe3aHuns onpegenserca no gopmyne [46]:
= G K, (2.11)
T ArS’
roe T=60 MVH — cpefiHee 3Ha4YeHue neproaa CTOMKOCTU pesLa;
t=0,5 MM — rny6unHa pesaHus;

S=0.246 mm/06 — nofaya npu TOHeHUM

Haxoaum 3HaueHve KoapuumeHTa C, 1 nokKasaTeniein cTeneHei:
C,=420; x=0.15; y=0.20; m=0.20

v - 420
600-2 0.50-1° 24692

[0.83 = 225M/MUH

OnpepfeneHne YacToTbl BpaLLeHuA:

- _1000V _1000(225 _
zD  3.140100

MUH"

OKpyrnsem pacuyeTHYH YacTOTY BpaLLeHUs LUNUHAENS A0 6nvKalALLero
MEHBLLETO W NOyYaem (haKTUYECKYIO:

Ny=630 06/MVH

OnpefeneHne hakTUYECKO CKOPOCTY pe3aHus:

_ 7D My, 314000 630

\Yj =197 M/MUH
) 1000 1000

PaccunTaem ycunve pesaHus pu noapeske TopLia:
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P,=10-Cp-t*- " V4" K, (2.12)
rae u3 Tabnuubl onpegenseM KoapmuumeHT C, 1 NoKasaTein CTENeHM:
Cp=300; x=1.0; y=0.75; n= - 0.15;
t=5.0 MM — rny6uHa pesaHus;
S=0.5 mm/06 — nogaya nNpv TOYEHUN;
V=175 M/MWH — (haKTUYeCKas CKOPOCTb Pe3aHua.
Ky =Kump Ko Kyp Kip (2.13)
3 Tabnuubl onpeaenum:
Kgp=0.89 — KOIULIMEHT, YUNTbIBAIOLLMIA BANSHWE TNABHOTO Yr/1a B NaHe
npu
¢=90";
K\p=1.1 — KO3(YOULIMEHT, YUNTbIBAIOLLNIA BANSHWE NEepefHero yrnia npu
y=0°;
Kip=1.0 — KO3((ULIMEHT, YUUTLIBAIOLLMIA BAMAHWE YrNa HaKNOHa r1aBHOro
ne3sus A=0°;

Kmp — KO3(UMLMEHT Ha 06pabaTbiBaeMblii MaTepua

75
K, =Eoe §= oog =1.15,
* " rsof 50

rae n=0.75 — nokasartesib CTEMEHWN.
K,=1.15-0.89-1.1-1.0=1.126
P,=10-300-5.0*%.0.5%7°.175°1°.1.126=4962 H

OnpepaeneHne 3heKTUBHON MOLLHOCTMW:

PV
_ z (00 _ 4962 175 ~8.92 kBT
3 6001020 6001020
N
—) :@ =10.49 <N,qB=11KBT
npn 085

MOLLHOCTb A/ CBEP/IEHNS U Hape3aHMs Pe3bbbl 3HAUNTENIbHO MEHBbLLE,

MO3TOMY He OnpeaenseTcs.
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2.3.2 dpe3epHasa onepauus

Mogaya npum (hpe3epoBaHMM LUMOHOYHBIX Ma30B OnpeAenseTcs no Tabnamue
(BepTukanbHas nogaya 0.010 mm, npogonbHaa nogadva 0.028 mm).
OnpeaeneHne CKOPOCTU pe3aHns:
_ C, [D* K
T IS8
roe T=80 MyH — cpefiHee 3Ha4YeHue rnepnoaa ctomkocTn pesbl ([4] Tabn. 40);

(2.14)

t=6 MM — rny6uHa pesaHus;

S=0,028 mm/3y6 — nogava;

D=28 mm — gnameTp (pesbl.
3 Tabnnubl onpegensem KoapguumeHT Cv 1 nokasaTenv CTeneHu:
C,=12; g=0.25; x=0.3; y=0.3; u=0; p=0; m=0.26.

K=Ky Koy Ky, (2.15)
roe Kn=1.0 — KOath(pnLMeHT, OTPaXKatoLLMIA COCTOSAHME NMOBEPXHOCTU
3aroTOBKMU;

Kuw=1.0 — KO3hPUUMEHT, YUMTbIBAIOLLNIA KAYECTBO MaTepuana MHCTPYMEHTA;

Ky — KO3PQUUMEHT, yUMTbIBAIOLMIA KA4ECTBO 06pabaTbiBaeMoro

K, =K, [?HV (216)
o, J

roe Ki=1.0 — KoapnumeHT, XapaKTepuayoLLniA rpynny cTaam no

MaTepuana.

obpabatbiBae MOCTH;
0;=900 MITa — BpemeHHOe conpoTuBeHne matepuana cT. 40X.

n,=0.9 — NoKa3aTe/b CTEMEHN.

9

K. =10 [%% =0.85;
00

K,=0.85:1.0-1.0=0.85
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yo 12 28925
800-26 50-3 p,0280-3
OnpefeneHvie YacToTbl BpaLLeHUS (pesbl:

- 1000tV _1000(12.9
7z  3.14028

Paf yacToT BpaleHns ans ctaHka 6P11 6yaet: 50; 63; 80; 100; 125; 160;
200; 250; 315; 400; 500; 630; 800; 1000; 1250; 1600.

MpuHMMaem (hakTUYeCKyto 4acToTy BpalLieHWs (Ppe3bl PaBHYHO Ny=125 MuH,

[0.85=12.9 m/MWH

=147 mun?

OnpefeneHne hakTUYECKO CKOPOCTY pe3aHus:

7Dy 31428025

\Yj =11 M/MVH
o 1000 1000

OnpepaeneHvie yCunms pesaHus no gopmyrne:
10[C [I'(S)[B"[Z
P = s : (K

, (2.17)
z Dq [\g mp

rae u3 Tabnumubl onpegenseM KoapmuumeHT C, N NOKa3aTenn CTENeHM:
C,=68.2; x=0.86; y=0.72; u=1; q=0,86; w=0

t=6 MM — rny6uHa pesaHus;

S=0.028 — npoponkLHaa nogaya;

Z=2 — KO/INYeCTBO 3y0ObeB (ppesbl;

D=28 mm — gnameTp pesbl;

B=28 MM — LUMpWHa LLINOHOYHOT 0 Nasa.

3
K :Haig]:gﬂé) =1.056
mp 57505 (750 [

roe n=0,3 — nokasaresib cTeneHun (Tabn. 9)

_10[68.2 5.00-86 .0280-72 281 0
2g0-86 1

P

. [1.056=772 H

OnpepaeneHne aheKTUBHON MOLLHOCTMW:
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Y  72m1

3 6001020 6001020

OnpefeneHne He06X0AMMOI MOLLIHOCTK ABUTaTeNs:

=0.139 kBT

2.3.3 LLUnndgoBanbHas onepaumsa

PeXuM pe3aHus onpegenseTcs no Tabnuue

XapakTepucTuKm CKopocTb CKopocTb ny6uHa MpogonbHas
npovecca Kpyra 3aroToBKM WnugoBaHns nojava

LM OBaHNS VK, m/c V3, M/MUH t, MM S
MpeaBapuTENbHbIL (30-35) 35 (12-25) 15 (0,01-0,025) 0,0175 (0,3-0,7)B 8
OKOHYaTeNbHbIN (15-55) 30 (0,005-0,015) 0,0075 | (0,2-0,4)B 5

OnpeaeneHne aPHeKTUBHON MOLLHOCTX NPU LWINGOBAHUN:
— rgXay
N, =C V. t’s (2.18)

3 Tabnuupl onpegenvm 3HadeHne KoaggmumneHta Cy 1 nokasarenm

CTeneHun:

Cn=2.2; r=0.5; x=0.5; y=0.55.
N, =2.2[15% [0.0175° [8°* =3.5 kBT<N =4 kBT

OnpepeneHne Maccbl feTanu:

_ 7@MD _ 3140185
4110% 4110%

Q 1902 (500 +1122 110 +1002 [320) =139.5 Kr,

rae y=7,85 r/cm®
d=190 MM — grameTp
L=930 MM — gnnHa.
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Tabnuua 2
% % % HavmeHoBaHMWe onepauum, nybuka I‘Iogaqa Cr:(e(;gzs;b Hacrora
o T o3 YCTaHOBKU 1 nepexofja pesania ; V, BPALLEHNA
S E = t,MM MmM/06 /v | ™ 06/MUH
= =
TokapHas
YCTaHOBUTb U 3aKpenuTb eTanb
MopfpesaTs TopeL,
01 A 3aueHTpoBaTtb
YepHoBas 06paboTka Ao & 190 mm Ha | =500
MM
1| yerarosus 1 3aKpenuThb feTasb 5 0.5 175 500
2 MoapesaTs Topely 7,5 0,2 18,84 500
3| 3auenrposars 3,5 0,5 175 500
YepHoBas 06paboTka f0 @ 112 mm Ha | =55
4 MM 5 0,5 175 500
5 YepHoBas 06paboTka f0 @ 110 mm Ha | =55 7.5 0.2 18,84 500
6 MM 4,5 0,5 175 500
[ Csepnutb otBepctue @ 10,2 MM nog M12 2,5 06 96 500
8 HapesaTb pe3bby M12*1,5 51 028 13 400
9 | YcraHosuts JeTanb B LIEHTPax 1 3aKpenuTb 0.75 1.5 1.9 50
UucTosas obpaboTka o @ 190, Ha | = 500
10 MM 0,5 0,246 197 630
111 Yuerosas o6paboTka fo P 112 h9 Ha | = 55 0.5 0,246 197 630
12 MM 0,475 0,246 197 630
13 | Yucrosas 06paboTka f0 @ 112 Ha | = 55 Mm 0.5 0,246 197 630
141 Yuerosas o6paboTka fo I 100 k6 Ha | = 250 0475 0,246 197 630
15 | um 15 0,246 173 630
02 b Yunctosas 06paboTka fo @ 100k6 Ha | =70
MM
16 | cham 2 thackm 1,545 6 0,028 11 125
®PpesepHasn
03 B YCTaHOBUTb fieTa/lb Ha MPU3MaXx v 3aKpennTb
17 - 0,0175 8 35 m/c -
®pesepoBarth LUMOHOYHbI Na3 28P9 (_ggii)
18 ' 0,0075 5 35 m/c -
19 LLinmbosansHasn 0,0175 8 35 mic -
o0 | YCTaHoBMTb AeTanb B LiEHTPaX 1 3aKpenuTh 0,0075 5 35 m/c _
MpeaBaputensbHoe wandosaHve jo @55,015
OKoHuYaTenbHoe WwnngosaHne 1o & 55k6
MpeaBaputensbHoe WwangosaHve jo @55,015
OKoHyaTenbHoe WwnugosaHne 1o @ 55k6
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2.4 PacyeT LUTYYHO-Ka/IbKY/IALWOHHOIO BPeMEeHU

LLITYy4HO-KanbKyALMOHHOIO Bpems onpegenseTca no gpopmyne [46]:

TwTK. =To+TB +Tpgon + _Tn.3. ,
n

rae To— OCHOBHOE MalUMHHOE BpeMs (paccyMTbIBAETCS 418 KaXA0r0
nepexo/a TOKapHO, (Ppe3epHOin 1 LWANGOBaNLHON onepauun), MuH;
T, — BCciomoratefibHOe Bpems, MUH;
T jon — [ONOSIHUTENLHOE BPEMS, MUH;
T3, — NOArOTOBUTENBHO 3aK/HOUMTENIbHOE BPpeMS Ha 06paboTKy BCeit
NapTUK JeTanen, MuH;

N — KOMIMYECTBO AeTasnei B MapTum, LWT.
2.4.1 TokapHas obpaboTka

OnpefeneHye 0OCHOBHOTO MAaLLMHHOTO BPEMEHN:

TO:LH , (2.19)
)

roe L — a/imHa 06paboTKM Ha KadKAbIA Nepexos C y4eToM Bpe3aHus v
BbIX0o4a, MM (6epeTca u3 Tabnuubl 1);

N — YacToTa BpalleHus, 06/MuH (6epetcs n3 Tabnuupl 2);

S - nogaya, Mmvm/06 (6epetca 13 Tabnnupl 2);

| — uncno npoxonos..

[Mpwn Hape3aHW pe3bobl:

To=— 21+ 1 (2.20)

rae =40 mm — oniMHa 06paboTKy;
l,=(1...3) - p=3 MM
S=1,5 mm/06 — nogaya;

n=50 MuH'— yacToTa BpaLLEHNA NPV HAPe3aHWK Pe3bob;
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N1=25 MUH - 4aCTOTa BPALLEHNS NPY BbIKPYUMBAHWM METHMKA.

0= 940
50000,5

2. To= 12 1=0,12 MuH
500 [0,2

_ 500
50000,5

4. To= %
500L[0,5

5 To= 12 1=012 muH
500[0,2

6. To= 55 1=0,22 MuH
500[0,5

7. To= 95 1=018 MuH

" 50000,6

[1=3,76 MVH

(2 =4 MUH

[1=0,38 MWH

40
To=—
400 0,28

,_40+3 40+3
1500 15025

10. To = i [1=3,23 MUH
630 [0,246

11. To —LEF 0,35 MUH

~ 63010D,246

12. To :LD: 0,35 MUH
630 [0,246

13.To=— 29 1-161 unn
630 [D,246

14. To :LD: 0,45 MuH
630 [0,246

1=0,36 MUH

=172 MVH
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15. To= ; [1=0,006 MmuH

 630[D,246
To = ZTorI =16,86 MUH

OI’IpE,ﬂ,EJ‘IEHI/Ie BCNomMoraresibHoro BpeEMeHN:
TB=2TB.y.+2TB.N., (2.22)

rae TB.y. — BPeMs Ha YCTaHOBKY W 3aKpennieHne feTanu, MUH;
TB.N. — BCoMOraTe/lbHOe BPeMs CBSI3aHHOE C MepexooM, MUH.

OnpegeneHune LOMNOTHATE/IbHOTO BPEMEHM:
Tpon=(ZTo+2TB) E—I8— = (16,86 +17.69) EI8— =2,76 MUH
100 100

OnpeaeneHne LWTYYHO-KaNbKYNALMOHHOIO BPEMEHN:

T, ' oKap. :16,86+2,76+17.69+%:37,94 MUWH

wT

2.4.2 ®dpesepHasn 06paboTka

OnpeaeneHne 0CHOBHOIO MalLMHHOIO BPEMEHM OTKPbITOrO LUMOHOYHOIO
nasa:

To= ”—2, (2.23)
Sz [z[M
np
rae 1=100 MM — ANMHa WNOHOYHOIO Masa,;
S;np=0,028 MM/3y6 — NpofionbHas Nojaya;
Z=2 — KO/IMYECTBO 3y0ObeB (hpesbl;
n=125 06/MVH — YacToTa BpaLleHus (pesbl.

100+ 2

0= =1457 MuH
0,028 2 [125

OnpegeneHve BCNOMOraTeslbHOr0 BPEMEHN:
TB=2TB.y.+2TB.N.=5.3 MVH

OnpepeneHne 4ONOHUTEIbHOTO BPEMEHN:
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Tpon=(2To +2TB) 97— = (14,57 +5.3) IZ-I7— =1,39 MuH
100 100
OnpepeneHve WTYYHO-KabKYISLNOHHOTO BPEMEHMW:

TwrxPPE3 21457 +53+1.39 +% = 2176 MuH

2.4.3 LLnuioBasibHas 06paboTka

Onpe/eneHye 0OCHOBHOTO MAaLLMHHOTO BPEMEHN:

To=1—04LB 7,

n
3 np

rae | — anvHa uandbl Bana, Kotopas wandgyertcs, Mu;
B — wunpwuHa wnngosansHOro Kpyra, M,
N, — YacToTa BpaLleHNs 3aroToBKM;

Snp — NPOA0/bHAA Nogaya, Mm/06;

(2.24)

1,7 — KO3UUMEHT, y4MTbIBAIOLWMIA MPOBHBIA MPOX0A Npu WAMhoBaHUA 1

3aMepe AnameTpa;

| — YMCNO NPOXOAOB.

To _70-0406 1,70 =028 MuH
478
To=220-0406 M70=11 MuyH
4718

_10001w3 _ 100005 _ 1
n = = =47 MUH ",
3 7 [dl3 3141100

rae V,=15 M/MUH — CKOPOCTb BpaLLeHNs 3aroTOBKY;
d,=100 Mm — gnameTp 06pabaTbiBAEMOI 3ar0TOBKM!.
OkoHuate/bHas 06paboTKa:
To = 70-0,4016
945
_250-0,4016
To=
945

1,71=0,23 MuH

1,71 =0,88 muH
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no= 100030
3 314000

To= ZTOI_I =2,49 MVH

=94 06/MVH

Onpep,eneHme BCNomMoraresibHoro BpeMeHW:
TB=2TB.y.+2TB.N.=3,89 MyH

OnpegeneHune LOMNOHATE/IbHOTO BPEMEHM:
Tpon =(2To +2TB) [—Ig— =(2,49 +3.89) E—Ig— =0,57 MuH
100 100
OnpeaeneHne WTYYHO-KaTbKYNALMOHHOIO BPEMEHMN:

TwT WM~ 5 494389 +057 +% =733 MuH
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Tabnmua 3
= < <
=) z ) HanmeHoBaHue onepaumm, Too | Too | Toon | Tuss | Ture
gf § :g— YCTaHOBKM 1 Nepexoja MUH | MWUH | MUH | MUH | MUWH
2 > 2
01 TokapHas 10
A YCTaHOBUTbL Y 3aKPenuTb AeTasb 1,0
1 MopgpesaTs TOpey, 3,76 | 0,85
2 3aueHTpoBaTtb 0,12 | 0,6
3 YepHoBas 06paboTka [0 @ 56 MM Ha =65 mm | 4 1,05
[5) YCTaHOBUTb U 3aKPenuTb AeTaslb 1,0
4 MopgpesaTs TOpey, 0,38 | 0,85
5 3aueHTpoBatb 0,12 | 0,6
6 YepHoBas 06paboTka fo & 61 mm Ha 1=127 mm | 0,22 | 1,05
7 YepHoBas 06paboTka fo & 56 mm Ha I=80 mm | 0,18 | 1,05
8 Csepnutb oTBepcTve @ 10,2 mm nog M12 0,36 | 0,93
9 HapesaTb pe3sby M12*1,5 1,72 | 1,48
B YCTaHOBUTb [eTaslb B LLEHTPaxX 1 3aKpenuTb 0,88
10 Uunctosas 06paboTka fo @ 60 h8 Ha 1=47 mm 323 | 1.2
11 Yunctoas obpaboTka Ao & 55h9 Ha 1=60 MM 035 |14
12 Yunctoas obpaboTka fio B 55,05 Ha 1=20 MM 035 |12
13 Yunctosas o6paboTka fio B 55 h9 Ha 1=45 mm 161 |12
14 Yunctoas obpaboTka fio I 55,05 Ha 1=20 MM 045 |12
15 | CHeATb 2 thackm 1,545 0,006 | 0,15
Bcero 16,86 | 17.69 | 2,76 | 0,625 | 37,94
02 dpesepHas 8
A YCTaHOBWTL AeTalb Ha NpU3Max v 3aKpenuTb 3,7
16 ®pe3epoBaTh LLNOHOUHbI Na3 28P9 (:gg?i) 1457108
Bcero 14,57 | 5.3 1,39 [ 0,5 21,76
03 LLInngosansHas 6
A YCTaHOBUTb [eTaslb B LIEHTPAX U 3aKpenuTb 0,79
18 MpeasaputensHoe wndgosaHve go @ 100,015 | 0,28 | 1,0
19 OKoHuaTenbHoe WwandosaHne 1o @ 100 K6 0,23 |1,0
20 MpeaBaputensHoe wandgosaHve go @ 100,015 | 1,1 0,55
21 OKoHyaTenbHoe WwndosaHne 1o @ 100 K6 0,88 | 0,55
Bcero 249 |389 |057 0375733
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2.4.4 OnpefeneHve 06Lero WTY4YHO-Ka/lbKYNSALUMOHHOI0 BpeMeHM Npu

N3roToB1IeEHNN geTain

ToKap

Tk PPES LT WM = = 37 94 + 21,76 + 7,33 = 67,03 MUH

T K ',CI.ET. = TLLIT.K'

wT.

2.5. bpak npu o6TaumBaHUN LUINHAPUYECKUX NMOBEPXHOCTEN N MepPbI ero
npeaynpexaeHns

Mpy 06TauMBaHUN LUNNHAPUYECKUX MOBEPXHOCTEN BO3MOXHbI ClefytoLne
BUAbI bpaka:

1) yacTb NOBEPXHOCTU AeTanu ocTanacb He0bpaboTaHHONA;

2) pa3Mepbl 06TOUEHHOW NOBEPXHOCTU HEMPaBU/IbHbI;

3) 06TOYEHHast NOBEPXHOCTb NOYyYNIaCh KOHNYECKOMW;

4) 06TOUeHHas NOBEPXHOCTb NOMyYMIach OBasIbHOW;

5) WwepoxoBaTOCTb 06paboTaHHO NOBEPXHOCTN He COOTBETCTBYET YKa3aHUAM
B UepTeXe.

1. YacTb noBepxHOCTM [feTanM OCTaeTcsd HeobpaboTaHHOW  U3-3a
HernpaBW/IbHbIX Pa3MepoB 3arOTOBKW, HEAOCTaTOYHOro MpuMycka Ha o6paboTky,
NI0XOW NpaBkM (KPUBM3HA) 3arOTOBKW, HEMpaBU/IbHOW YCTAHOBKW WU HETOYHOM
BbIBEPKWN [€TajIv, HETOYHOIO PACMOOXKEHMS LEeHTPOBbIX OTBEPCTUIA U CMELLeHNA
3a/lHero LeHTpa. Takor 6pak 06bIYHO HENCMPABUM.

UT06bI NpefynpeanTs 6pak Takoro sunia, He06xo4AnMo:

a) oCMaTpuBaTh 3aroTOBKY U NMPOBEPSATb COMHUTE/IbHBIE Pa3Mepb! €e;

6) cneauTb 3a OCTATOYHON BEIMUMHOW NpUMycKa Ha 06paboTKy;

B) TLATE/IbHO NMPaBWTL 3ar0TOBKY Mepes eé yCTaHOBKOM Ha CTaHOK;

) NPOBEPATb NPaBUIbHOCTL YCTAHOBKM 3ar0TOBKY;

[) CnefuThb 3a NpaBu/IbHbIM PAcroIoXKeHNEM LIEHTPOBbIX OTBEPCTUN;

€) NPoBePATb NPaBWU/ILHOCTb YCTAHOBKM 33iHEN0 LieHTpa.

2. HenpaBuibHble pa3vepbl 0OTOYEHHOW MNOBEPXHOCTM BO3MOXHbI MPU
HETOYHON YCTAHOBKe pe3ua Ha [/y6uHY pesaHns WM npu  HernpasW/bHOM

N3MEpPEHNN JeTann npu CHATAM NPOGHOIA
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3. KOHYCHOCTb 00TOYEHHON MOBEPXHOCTU MOSTyvaeTcst 06bIYHO B pe3y/bTare
CMeLLEeHNA 3aHero LeHTpa OTHOCUTE/NbHO nepefHero. [Ans ycTpaHeHUs NpUYnHbI
3TOro BMaa 6paka HeoOGX0ANUMO NPaBUIbHO YCTaHOBUTL 3a4HUIA LEHTP. OObIYHOMN
MPUYMHOW CMeLLEHMS 3afHero LieHTpa ABMSETCA MonagaHue rpsasu uam Mesikon
CTPY)XKM B KOHWYECKOe OTBEpCTME MUHOMN. OUMCTKOM LEHTpa U KOHWUYECKOro
OTBEPCTMS MUHOMN MOXHO YCTpaHWUTb M 3Ty NpuunHy 6paka. Ecnv n nocne
OUYMCTKM BePLUMHbI KOHYCOB NepeaHero v 3afjHero LieHTPOB He COBMajatoT, Hajo
COOTBETCTBEHHO NepemMecTUTb KOopnyc 3aAHei 6abKu Ha ee nanTe.

cnpaeuTb 3TOT BUf, 6paka NOBTOPHbLIM 06Ta4MBaHNEM MOXHO TO/IbKO B TOM
C/y4ae, ec/iv MeHbLUMIA AnameTp KOHYyca paBeH Unm 60/bLue TpebyeMoro pasmepa.

4. OBaJIbHOCTb OOTOYEHHOW fAeTanu MNony4vaeTcs npu OGUEHUU LUNUHAENS
BC/IeICTBME HEPABHOMEPHOW BblpabOoTKM ero NoAWNMHUKOB U HEPaBHOMEPHOTO
M3HOCa ero week. MpeaynpeanTtb 6pak Mo 3TOM NPUYMHA MOXHO CBOEBPEMEHHOM
MPOBEPKOIA Y PEMOHTOM CTaHKa.

YKa3zaHHbI BMA Opaka Moy4vaeTcs Takke npu GMeHun nepefHero LeHTpa
BCMEACTBME MOnafaHus rps3v UM MeSIKOM CTPYXKW B KOHWYECKOe OTBEPCTME
LUINWHAENS.

OumnCTKOW NepefiHEro LEHTpa M KOHMYECKOro OTBEPCTUA LUNUHAENS MOXHO
YCTPaHWUTb 6pak Mo 3TON NpPUYMHe.

5. HefocTaTtoyHas ynMcToTa MOBEPXHOCTU Mpu 06TauMBaHUN MOXET ObITb MO
psay NpuyMH: 60MblUas nojaya pesua, NPUMEHeHWe pesla C HernpasBW/bHbIMU
yrnamu, nnoxasa 3atoyvka pesua, Masblii paguyc 3akpyrieHus BepLUMHbI pesua,
6onbLUas BA3KOCTb MaTepuana AeTann, Bubpauumn pesua n3-3a 60/bLLOI0 BbleTa
N3 pesL0BOM rOMI0OBKW, HELOCTATOMHO MPOYHOE KpenseHne pesua, YBeUYeHume
3a30pa Mexay OTAe/lbHbIMM YacTAMK CYNnopTa, ApoXKaHue feTanun 13-3a cnaboro
KpenieHusi ee Unu BCNeACTBME M3HOCA NOALLIMIMHUKOB W LIEEK LUNUHAENS.

[MepeuncrneHHble B N. 5 MpuuMHbl Gpaka MOryT OblTb CBOEBPEMEHHO
yCTpaHeHbl. MicnpaBuTb 3TOT 6pak MHOrAa yAaeTcs CHATMEM TOHKOW OTAEeN0YHOA

CTPYXKKM.
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2.6 TexHMKa 6e30MacHOCTM NPV 06TaUMBaAHUN LINTUHAPUYECKNX

NOBEPXHOCTEN

Bo Bcex cnyyasx 06paboTKM Ha TOKapHbIX CTaHKax Heobxoaumo obpallaTb
BHMMaHME Ha MpPOYHOe 3aKpenseHne getann v pesua. HageXXHOCTb KpenseHus
aeTanu, 0bpabaTbiBaEMOI B LIEHTPaX, B 3HAYMTE/IbHO Mepe 3aBUCUT OT COCTOAHMS
LLeHTpOB. Henb3sd paboTaTb C M3HOLLEHHbIMW LEHTpaMK, TaK Kak Mo AeiCcTBUEM
CUNbl pe3aHns AeTalb MOXET BbIpBaTbCS M3 LEHTPOB, OTNETETb B CTOPOHY U
HaHeCTM TOKapHo paHeHMe.

Mpn 06paboTKe [feTasnel B LEHTpax W naTpoHax BbICTyMakowme 4acTu
XOMYTMKA W Kynayky naTpoHa Hepeako 3axBaTblBAKOT 0fexay paboyero. IATu xe
4acTW MOTYT ABUTHLCA MPUYUHOW MOBPEXAEHUS PYK MPU M3MEPEHUAX AeTann U
ybopKe CTaHKa Ha xogy. [Nna npefynpexaeHWs HecyacTHbIX Clly4vaeB cnefyet
CHabXaTb XOMYTUKM MNPeAOXPaHUTENbHbIMMA  LUMTKA MW WAN  NPUMEHSTb
6e30MacHble XOMYTUKK, a Ky/Nla4KoBble NaTPOHbI OrpaXkaath.

[ns 3amTbl PYK 1 OfeXAbl TOKaps OT BbICTYNatoLLMX YacTel naTpoHa uam
NNaHWanbbl Ha COBPEMEHHbIX TOKapHbIX CTaHKaxX MPUMEHSIOT creuuaibHoe
orpaxzaeHue. I'pu ycTaHOBKe M CHATUM AeTav KOXYX OTKW/bIBatOT.

Mpy YyCcTaHOBKe fJeTaiM B LEHTPax HYXHO o6pawartb BHMMaHWEe Ha
NPaBWIbHOCTb LEEHTPOBbLIX OTBEPCTMIA. MpK HeLOCTAaTOUHOM UX rNy6uHe AeTab BO
BPEMS BpAaLLEHUS MOXET BbICKOUMTb W3 LEHTPOB, YTO OYeHb ornacHo. [locne
3aKpenneHnst Aetaanm B NaTpoHe Hafjo MPOBEPUTb, BbIHYTAM K4, Ecnn ktou
OCTajicd B MaTpoHe, TO NPV BpaWEeHWW LUMUHAENS OH YAAapUTCA O CTaHUHY W
OTNETUT B CTOPOHY. B 3TOM cnyyae BO3MOXXHbI M MO/IOMKa CTaHKa, M HaHeceHue
paHeHusi paboyemy.

YacTo NPMUMHOA HecYacTHbIX ClydaeB CTaHOBUTCA CTPYXKa, OCOBEHHO
C/IMBHasA, KOTOpass MpW BbICOKMX CKOPOCTAX pe3aHus CXOAUT HeMnpepbIBHOM
NEHTON. Takyt CTPYXXKY HM B KOEM cCfiydae Henb3s yaansitb WAM 06pblBaTh
pPyKamy — OHa MOXET CW/IbHO nope3aTb W1 BbI3BaTb OXOr. Bo BCeX BO3MOXKHbIX

CNyyasix CnefyeT MNPUMEHATb CTPYXKKO/IOMAaTeNn, T.e. 0COOble YCTPOWCTBA,
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obecneunBatoLLme pasMesibYeHne CAMBHON CTPYXKU Ha KOPOTKME ChvpasibHble
BUTKW. B KpailHem cfydae, Korfa /ioMKa CTPY)XXKWU He AOCTUraeTcs, yaansTb ee
cneflyeT crieypanbHbIM KPHOYKOM.

Mpn 06paboTKe MaTepmasnos, AatoLMX KOPOTKYH OTCKaKUBAKOLLYO CTPYXXKY,
HeoOX0AMMO  MO0/b30BaTbC  3aWUTHBIMWA  O4YKaMW  WAU  MPUMEHATb
npefoXpaHUTeNbHble  LWUTKM M3 HeObloWeroca CTekna WAM  Lennynounaa,
MPUKPenIsemMble Ha LIAPHUP HOMW CTOMKe K KapeTke. CMeTaTb MeNIKYH CTPYXKKY,
nonyyaroyocs npu o6paboTke XPynknx MeTasnoB (4yryHa, TBepaon 6poH3bl),
HY>XHO He pyKamW, a LLeTKOIA.

BO3MOXHbI paHeHMsi W yBeubd MNPV 3a4YNCTKE [eTasiell LUKYPKOMN W
HanWIbHNUKOM BC/IEACTBME HEOPEeXHON paboTbl M COCKa/b3blBAHUA HaMWUIbHUKA.
CnepfyeT 6bITb 0CO6EHHO BHMMATE/IbHBIM MPW BbIMOSHEHUN 3TUX ONepaLynii.

PaHeHue pyK BO3MOXXHO MNP YCTaHOBKE U 3aKpen/ieHny pe3LoB B pesy/bTaTe
CpblBa K/KOYa C TOMOBOK KpenexHbIX 601ToB pesuenepxarens. CpblB K/ova
MPOUCXOANT MPY U3HOLLIEHHBIX NyOKax K/o4a 1 rofioBkax 60nTos. YacTo, 0gHaKo,
CpbIB MPOUCXOANT U OTTONO, YTO TOKAPb MOJb3YETCA K/IKOUOM, pasMep KOTOPOro
He COOTBETCTBYET pasmepy 6onTa.

YCcTaHOBKa pesya MO BbICOTE LEHTPOB MNPU  MOMOLM  pas/INyHbIX
HernpUCcnocob/IeHHbIX A1 3TOro NOAKNaA0K (MeTaInYecKmx 06 pe3koB, KYCOUKOB
HOXOBOK 1 fp.) He o6ecneymBaeT YCTOMNYMBOrO MOMOXEHUS pe3la BO BPeMS ero
pabotbl. og aeiicTBMEM [aBNEeHUS CTPY)KKM Takue MOAKNaLKM CMeLLalTCs U
yCTaHOBKa pe3sLa pasnakmBaeTcs, Npu 3TOM OocnabeBaeT v KpenseHue pesua. B
pesynbTaTte 3TOro NOAKMNaAKM U pe3eLl, MOTryT BbICKOUUTL U3 Pe3L0BOM FOI0BKM U
nopaHnTbL ToKapsi. Kpome TOro, BO Bpems YCTaHOBKM pe3ua v npu paboTe Ha
CTaHKe BO3MOXHbl TMOBPEXAEHNUA PYyK 06 OCTpble KPOMKW METa/IIMYECKUX
NoAKNafLoK. Mo3ToMy peKOMeHAYeTCs KaxX40My TOKapto MMeTb Habop NoAKNaAoK,
Pa3/INYHbIX MO TOJILLMHE 1 C XOPOLUO 06paboTaHHbLIMU OMOPHBLIMY MI0CKOCTAMU U
Kpasmu,

MOCKOMbKY B MpoLecce y/bTpasByKOBO 06pabOTKN MHCTPYMEHT COBepLUaeT

B OCHOBHOM BO3BPaTHO-MOCTYNaTe/lbHOe [BiKeHMe (6e3  BpallaTefbHOro
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[OBWKEHUS), TO MNPOCBEP/IEHHOE OTBEPCTME MOXET WMeTb He  TO/bKO
LUWIMHAPUYECKYIO (DOPMY, HO W NHO6YI0 APYryro POpMYy CMOXHOW KOH(Urypawumm.
JTOT CNOCO6 MOXeT OblTb MPUMEHEH AN 06paboTKM MaTepuanos, TPYAHO
obpabaTbiBaeMblX 0ObIY4HbIMW  MeTogamu. Ecnm  3aMeHUTb  CBEPNSIbHLIN
WHCTPYMEHT TOMKMM Jie3BMeM, TO Npubop npespaLLaeTcs B npucrnocobneHne s
pacnunvMBaHMAa wuan  paspesaHns. [py  ynotpebieHnM  COOTBETCTBYHOLLENO
WNHCTPYMEHTa MOXXHO MPOM3BOAMTL TaKXKe LUIMoBaHWe. STOT CNOCo6 Mo3BossAeT
pacceep/iMBaTb OTBEPCTUA NHOGOro pasmepa, [0 COTbIX AOSEN MWUNIUMETPA, W
ObICTPO 6€3 BCAKUX 3aTPYAHEHWI B OYeHb XPYMKUX MaTtepuanax, Harnpuvep, B
TBEPAbIX CrjaBax M3 CMeYyeHHbIX Kapbwuaos, B MarHUTHbIX CTansX, LUTAMMNOBbIX
cTansax, B Bofib(ppame, TUTaHe U MonmbaeHe. YnCToTa NOBEPXHOCTU U TOYHOCTb
06paboTKM 3aBUCAT, B MEPBYIO OYepeb, OT BE/IMUMHbI 3epeH abpasnBOB, a TakXke
OT TOYHOCTM COOPKM MNPUCMIOCOBNEHMS U YCTaHOBKM WHCTPyMeHTa. [lpw
Hag/nexatlem Bbloope abpa3vBOB W MNpaBW/IbHOM COOpPKE MPUCNOCO6/IEHUS
06paboTKa C NH6OM CTEMEHbID TOYHOCTM M YMCTOTbI NOBEPXHOCTM HE BbI3bIBAET
3aTPYAHEHWNA.

O CKOpOCTM YNbTPasByKOBOIO CBep/ieHMs Kapbuaa Bonbpama faeT
npeLcTaBneHne Creayowmnii npuMep: npyv NOMOLM WUHCTPYMEHTa CreuuaibHOM
(hopMbl KBagpaTHOe OTBEpPCTME ceyveHmeM 6,25 X 6,25, rnybuHo 3 MM MOXXHO
npoceepMte 3a 10 MWH., NPUYMEHs B KayecTBe abpasvBa KapOOpYHA.
YNbTpa3ByKOBOM CMnocob MOXET ObiTb TaKXKe MPUMEHeH MpU U3roTOB/IEHWN
TBEPLOCM/MaBHbIX LUTAMMOB [AN1S YEKaHKN penbeoB U mefanei. B atom cnyvae
BUOPUPYIOLMIA  UHCTPYMEHT  [JO/DKEH MMETb  penbeld AeTann, KoTtopas
OTrneyaTbIBaeTCcs B MeTa//Ie.

Y nbTpa3ByKOBOW METO[ CBEP/IEHNA WUMEET, MOMUMO CKOPOCTW M TOYHOCTM
06paboTKM, ewe TO MNPEUMYLLECTBO, YTO BBMAY OTCYTCTBMS HarpeBa OH He
BbI3bIBAET CTPYKTYPHbIX M3MeHeHMn B obpabaTbiBaeMOM MaTepuasne. Pabota Ha
Y/bTPa3BYKOBOW YCTAHOBKE He TPebyeT BbICOKOWN KBaIM(IMKALMM U 3HAYNTENIbHBIX

JKCMyaTayMOHHbIX PacXoaoB.



41

[MocKonbKy B npoLecce YnbTpa3ByKOBOW 06pabOTKN MHCTPYMEHT COBEpPLLIAET
B OCHOBHOM BO3BpPaTHO-NOCTynarte/sibHOe [ABWKeHMe (6e3 BpawaTenbHOro
[BWKEHNS), TO MPOCBEpP/IEHHOE OTBEPCTME MOXET WMETb He  TOJIbKO
LUWIMHAPUYECKYIO (DOPMY, HO K NHO6YI0 APYryro OpMY CMOXHOWM KOH(Urypawumu.
JTOT CNOCco6 MOXeT OblTb MPUMEHEH AN 06paboTKM MaTepuanos, TPYAHO
obpabaTbiBaeMbIX 0ObIYHbIMW  MeTOAaMWu. Ecnn  3aMeHUTb  CBEPN/IbHBLIN
WHCTPYMEHT TOMKMM fe3BueM, TO Npubop npespawiaeTcd B npucnocobnexHve ans
pacnuvMBaHMAa wanM  paspesaHns. [py  ynotpebreHnM  COOTBETCTBYHOLLENO
WNHCTPYMEHTa MOXXHO MPOM3BOAMTL TaKXKe LUIMoBaHWe. ATOT CNOCo6 Mo3BossAeT
pacceepnvBaTb OTBEPCTUA NHOOOro pasmepa, A0 COTbIX A0Ned MUIIUMETPA, U
ObICTPO 6e3 BCAKMX 3aTPYAHEHWUA B OYeHb XPYMKWUX martepuanax, Hanpumep, B
TBEPAbIX CrjiaBax M3 CMeYeHHbIX Kapbwuaos, B MarHUTHbIX CTansX, LUTAMMOBbIX
cTansax, B BO/ib(ppame, TUTaHe U MONMbAeHe. YnUCTOTa NOBEPXHOCTUM U TOYHOCTb
06paboTKM 3aBUCAT, B MePBYIO 0Yepeb, OT Be/IMYMHbLI 3epeH abpasnBoB, a Takxke
OT TOYHOCTM COOPKM MPUCMOCOBMEHMS W YCTaHOBKM WHCTPyMeHTa. [lpw
Haj/nexatlem Bbloope abpa3vBOB W MNpaBWIbHOM COOpPKE MPUCNOCO6/IEHUS
06paboTKa C NH6OM CTEMEHbID TOYHOCTU M YUCTOTbI NMOBEPXHOCTU HE BbI3bIBAET
3aTPYAHEHWNA.

O CKOpoCTM yNbTPasBYKOBOrO CBep/ieHus Kapbuaa Bo/b(pama daet
NpeACTaB/IeHMe CNeayroWwnii Npumep: NPy MOMOLM UHCTPYMEHTa CrneuuaibHON
(hopMbl KBagpaTHOe OTBEPCTME ceyveHmeM 6,25 X 6,25, rnybuHo 3 MM MOXXHO
npoceepmMte 3a 10 MWH., NPUYMEHsS B KayecTBe abpasvBa KapOOpYyHA.
YnbTpa3ByKOBOW CMOCO6 MOXET OblTb TakXke MNPUMEHEH MpPWU W3roTOB/IEHUN
TBEPAOCN/IaBHbIX LUTAMMOB A1 YeKaHKW pefbetoB U Mefaneil. B atom cnydae
BUOPUPYIOLWMIA  UHCTPYMEHT  [JO/DKEH MMETb  penbeld AeTann, KoTtopas
OTneyaTbIBaeTCca B MeTaslfe.

YNbTpa3ByKOBOW METO[ CBEP/IEHUS MMEET, MOMUMO CKOPOCTM M TOYHOCTU
06paboTKK, elle TO MNPEMMYLLECTBO, UTO BBWAY OTCYTCTBUS HarpeBa OH He
BbI3bIBAET CTPYKTYPHbIX M3MeHeHMin B obpabaTbiBaeMOM MaTepuane. Pabota Ha

Y/NbTPa3BYKOBOW YCTAHOBKE He TPebyeT BbICOKOWN KBa/IM(IMKALMM U 3HAYNTESIbHbIX
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3KCM/yaTaLMOHHbIX PACXOA0B.

MOCKOMbKY B MpoLecce ybTpasByKOBON 06pab0TKN MHCTPYMEHT COBepLUaeT
B OCHOBHOM BO3BpaTHO-NOCTynarte/sibHOe [ABWKeHMe (6e3 BpawaTenbHOro
OBWKEHUS), TO MNPOCBEP/IEHHOE OTBEPCTME MOXET WMEeTb He  TO/bKO
LUMINHAPUYECKYIO (hopMy, HO U N0BYH0 ApYryto hopMy CMOXHOIN KOHQUIypaLun.
JTOT CNoco6 MOXET OblTb MPUMEHEH AN 06paboTKM MaTepuanos, TPYAHO
obpabaTbiBaeMbIX 0ObIYHbIMW  MeTOAaMW. Ecnn  3aMeHUTb  CBEPN/IbHBIN
WHCTPYMEHT TOMKMUM f1e3BMeM, TO Npubop npespawiaeTca B npucnocobnexHve ans
pacnuinBaHMa unu  paspesaHus. [py  ynoTpebneHnn COOTBETCTBYIOLLENO
WNHCTPYMEHTa MOXHO MPOM3BOAMTL TaKXe LUIMoBaHMe. STOT Cnocob no3BosseT
pacceepnvMBaTb OTBEPCTUA NHOOOro pasmepa, A0 COTbIX A0NEd MUIIUMETPaE, U
ObICTPO 6e3 BCAKMX 3aTPYAHEHUA B OYeHb XPYMKWUX martepuanax, Hanpuvep, B
TBEPAbIX CM/jiaBaxX M3 CreyeHHbIX Kapbuaos, B MarHUTHbLIX CTa/ifX, LUTaMMOBbIX
cTansx, B BOMb(hpame, TUTaHe U Mo/MbAeHe. UMcToTa NOBEPXHOCTU M TOYHOCTb
06paboTKM 3aBUCAT, B MePBYIO 0Yepeb, OT BE/IMYMHbLI 3epeH abpasnBoB, a Takxke
OT TOYHOCTM COOPKM MPUCMOCOG/IEHNA WM YCTAHOBKM WHCTpPyMeHTa. [lpu
Hagnexatlem Bbloope abpa3vBOB W MNpaBWIbHOM COOpPKE MPUCNOCO6/IEHUS
06paboTka ¢ N60K CTeNeHbD TOYHOCTM U YMCTOTbI NOBEPXHOCTU HE Bbi3blBaeT
3aTPYAHEHWNIA.

O CcKOpoCTM YNbTPasByKOBOrO CBepfieHUs Kapbuaa Bonbpama gaeT
NpesACTaB/ieHMe CNeayoWwmnii Npumep: Npy MOMOLM UHCTPYMEHTa cneumanbHOM
(hopMbl KBagpaTHOe OTBepCTMe cedeHneM 6,25 X 6,25, rnyomrHon 3 MM MOXHO
npoceepmte 3a 10 MWH., NPUYMEHsAs B KayecTBe abpasvBa KapObopyHA.
YnbTpa3ByKOBOW CMOCO6 MOXET OblTb TakXKe MNPUMEHEH MPWU W3roTOB/IEHUN
TBEPAOCN/IaBHbIX LUTAMMOB [/15 YeKaHKW pefbetioB U Mefaneil. B aTom cnydae
BUOPUPYIOLLMIA  MHCTPYMEHT  [O/DKEH UMeTb  pefbedy  AeTain,  KoTopas
OTneyaTbIBaeTCs B MeTaslfe.

YNbTpa3ByKOBOW METO[ CBEP/IEHUA MMEET, MOMUMO CKOPOCTM M TOYHOCTU

06paboTKK, elle TO NPENMYLLECTBO, YTO BBWAY OTCYTCTBMSI HarpeBa OH He
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BbI3bIBAET CTPYKTYPHbLIX M3MeHeHMin B obpabaTbiBaeMOM MaTepuasnie. Pabota Ha
Y/NbTPa3BYKOBOW YCTaHOBKE He TPebyeT BbICOKON KBa/IM(IMKALMM U 3HAYNTENbHBIX

JKCMyaTalyMOHHbIX PacXoaoB.

MOCKOMbKY B MpoLecce y/bTpasByKOBO 06pabOTKN MHCTPYMEHT COBepLUaeT
B OCHOBHOM BO3BpAaTHO-NOCTynate/lbHOe [BWMXeHWe (6e3  BpalaTe/slbHOro
OBWKEHUS), TO MPOCBEP/IEHHOE OTBEPCTME MOXET WMeTb He  TOJbKO
LUMINHAPUYECKYIO (hopMy, HO U N0BYH0 ApYryto hopMy CMOXHOIN KOHQUIypaLuu.
JTOT CNoCco6 MOXeT OblTb MPUMEHEH AN 00paboTKM MaTepuanos, TPYAHO
obpabaTbiBaeMbIX 0OblYHbIMW  MeTOAamMu. Ecnn  3aMeHUTb  CBEpPW/IbHBIN
WHCTPYMEHT TOMKMM Jie3BMeM, TO Npubop npespaLLaeTcs B npucrnocobneHne s
pacnuinBaHMa unu  paspesaHus. [py  ynoTpebneHnn COOTBETCTBYIOLLENO
MHCTPYMEHTa MOXHO MPOU3BOAUTL TakxKe LngoBaHne. STOT cnocob no3BosseT
pacceep/iMBaTb OTBEPCTUA NOGOro pasmepa, [0 COTbIX [OSIEN MWUNIUMETPA, U
ObICTPO 6€3 BCAKUX 3aTPYAHEHMI B OYeHb XPYMKUX MaTepuanax, Harnpuvep, B
TBEPAbIX CrnjiaBax U3 CreyeHHbIX Kapbuaos, B MarHWUTHbIX CTafX, LUTaMMOBbIX
cTansax, B BOMb(ppame, TUTaHe M MoNMbaeHe. Ynctota NMOBEPXHOCTN U TOYHOCTb
06paboTKM 3aBUCAT, B MEPBYIO 0Yepeab, OT BeIMUNHLI 3epeH abpasmnBoB, a Takxke
OT TOYHOCTM COOPKM MNPUCMOCOBNEHMS U YCTaHOBKM WHCTPyMeHTa. [lpw
Hafnexawlem Bbl6ope abpasvBOB W MpaBU/IbHOM COOPKe npucnocobneHns
06paboTka ¢ NH60I CTeNeHbD TOYHOCTM M YMCTOTbI MNOBEPXHOCTU HE BbI3bIBAET
3aTPYAHEHWNIA.

O CKOpOCTM YNbTPasByKOBOrO CBep/ieHMs Kapbuaa Bonbpama fAaeT
npeLcTaBneHne Crefyowmnin npuMep: npyv NOMOLM WUHCTPYMEHTa CreuuaibHOM
(hopMbl KBagpaTHOe OTBEpCTMEe ceyeHneM 6,25 X 6,25, rnyomrHon 3 MM MOXHO
npocsepnntb 3a 10 MUH., NPUMeHAs B KayecTBe abpasvBa KapbOOpyHA.
YNbTpa3ByKOBOM CMnocob MOXET ObITb TaKXKe MPUMEHEH MpU U3roTOB/IEHNN
TBEPAOCM/NaBHbIX LUTAMMOB [AN1S YEKaHKN penbeoB U mefanen. B atom cnyuvae
BUOPVPYIOLLMIA  MHCTPYMEHT  [O/DKEH MMeTb  pefnbedd  AeTasn,  KoTopas

oTneyarbliBaeTCA B META/1IE.
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Y nbTpa3ByKOBOW METO[, CBEP/IEHNA WUMEET, MOMMMO CKOPOCTU M TOYHOCTU
06paboTKK, elle TO NPEMMYLLECTBO, YTO BBWAY OTCYTCTBMSI HarpeBa OH He
BbI3bIBAET CTPYKTYPHbIX M3MeHeHMn B obpabaTbiBaeMOM MaTepuasne. Pabota Ha
Y/NbTPa3BYKOBOW YCTAHOBKE He TPebyeT BbICOKOWN KBaIM(IMKALMM U 3HAYNTENTIbHBIX

JKCMyaTalyMOHHbIX PacXoao0B.

[MocKonbKy B npoLecce YnbTpa3ByKOBOW 06paboTKN MHCTPYMEHT COBEpPLLIAET
B OCHOBHOM BO3BpaTHO-NOCTynarte/fibHOe [ABWKeHMe (6e3 BpawaTenbHOro
OBWKEHNS), TO MPOCBEpP/IEHHOE OTBEPCTME MOXET WMETb He  TOJ/IbKO
LNIMHAPUYECKYIO (DOPMY, HO 1 NHOGYI0 ApYryto OpMY CMOXHOW KOH(Urypaumu.
JTOT CNOCo6 MOXeT OblTb MPUMEHEH AN 006paboTKM MaTepuanos, TPYAHO
obpabaTbiBaeMblX  0ObIYHbIMW ~ MeToAamMu. Ecnn  3aMeHWUTb  CBEPN/IbHBIN
WHCTPYMEHT TOMKMM fe3BueM, TO Npubop npespawyaetcs B npucnocobneHve ans
pacnunnBaHMa WM paspesaHuns. [pyu  ynoTpebneHUM COOTBETCTBYIOLLENO
WNHCTPYMEHTa MOXXHO MPOM3BOAMTL TaKXKe LUIMoBaHWe. ATOT CNOCo6 Mo3BossAeT
paccBepnMBaTb OTBEPCTUA NHOOOro pasmepa, A0 COTbIX AONEA MUNIUMETPaE, W
ObICTPO 6e3 BCAKMX 3aTPYAHEHWUIA B OYeHb XPYMKWUX maTtepuanax, Hanpuvep, B
TBEPAbIX CMfaBaxX M3 CreYeHHbIX KapbuaoB, B MarHUTHbLIX CTasisiX, LUITaMMoBbIX
cTansx, B BO/b()pame, TUTaHe 1 MoNMbAeHe. YnctoTa NOBEPXHOCTN U TOYHOCTb
06paboTKM 3aBUCAT, B MEPBYIO OYepeb, OT BE/IMUMHbI 3epeH abpa3nBOB, a TakXke
OT TOYHOCTM COOPKM MPUCMOCOG/MEHNS W YCTAHOBKM WHCTpPyMeHTa. [lpu
Hafnexawlem Bblobope abpasvBoB WM MpaBU/IbHOM COOPKe MpPUCNocobieHNns
06paboTKa C NH6OM CTEMEHbID TOYHOCTU M YUCTOTbI NMOBEPXHOCTU HE BbI3bIBAET
3aTPYAHEHWNA.

O CcKopoCcTM YNbTPa3BYKOBOrO CBep/ieHMs Kapbuaa Bonb(pama AaeT
NpeAcTaB/ieHMe CneayrowWwmii Npumep: NPy MOMOLLM UHCTPYMEHTa crneumanbHO
(hopMbl KBagpaTHOe OTBEPCTME ceyveHmeM 6,25 X 6,25, rnybuHo 3 MM MOXXHO
npoceepaMTb 3a 10 MMWH., NPUMeEHsAs B KayecTBe abpasmBa KapbopyHA.
YnbTpa3ByKOBOW CMOCO6 MOXET OblTb TakXKe MNPUMEHEH MPU WU3roTOB/IEHWN

TBEPAOCNNABHbIX LUTAMMOB A8 YeKaHKW penbedoB 1 Meganeil. B atom cnydae



45

BUOPUPYIOLWMIA  UHCTPYMEHT  [JO/DKEH MMETb  penbed feTann, KoTtopas
OTneyaTbiBaeTCs B MeTaslfe.

YNbTpa3ByKOBOW METO[ CBEP/IEHUA MMEET, MOMUMO CKOPOCTM M TOYHOCTU
06paboTKK, elle TO NPEMMYLLECTBO, YTO BBWAY OTCYTCTBMSI HarpeBa OH He
BbI3bIBAET CTPYKTYPHbIX M3MeHeHWI1 B obpabaTbiBaeMOM MaTepuane. Pabota Ha
YNbTPa3BYKOBOW YCTAHOBKE He TPebyeT BbICOKON KBaSIM(IMKALMM N 3HAUNTENbHBIX

3KCM/yaTaLMOHHbIX PACXO/0B.

[MocKonbKy B npoLecce YnbTpa3ByKOBOW 06paboTKN MHCTPYMEHT COBEpPLLIAET
B OCHOBHOM BO3BpPaTHO-NOCTynaTe/ibHOe [ABWKeHWe (6e3 BpawjaTenbHOro
[BWKEHNS), TO MPOCBEpP/IEHHOE OTBEPCTME MOXET WMEeTb He  TOJIbKO
LUNIMHAPUYECKYIO (hOPMY, HO W NHOGYI0 APYryro OpMy CMOXHOW KOH(Urypawumu.
JTOT CNOCO6 MOXeT OblTb MPUMEHEH AN 006paboTKM MaTepuanos, TPYAHO
obpabaTbiBaeMbIX 0ObIY4HbIMW  MeTOAamMu. Ecnnm  3aMeHUTb  CBEP/IUSIbHbIN
WHCTPYMEHT TOMKMUM f1e3BMeM, TO Npubop npespaiaeTcd B npucnocobnexHvie ans
pacnuavMBaHMa wuan  paspesaHns. [py  ynotpebreHnM  COOTBETCTBYHOLLENO
WNHCTPYMEHTa MOXXHO MPOM3BOAMTL TaKXKe LUIMoBaHWe. STOT CNOCo6 Mo3BossSeT
pacceep/iMBaTb OTBEPCTUA NtO6Oro pasmepa, A0 COTbIX AOSIEN MUNIUMETPA, W
ObICTPO 6e3 BCAKMX 3aTPYAHEHWA B OYeHb XPYMKWUX martepuanax, Hanpuvep, B
TBEPAbIX CrnjaBaxX U3 CreYeHHbIX KapbuaoB, B MarHUTHbIX CTansX, LUTaMMOBbIX
cTansax, B Bo/ib(hppame, TUTaHe U MoNMbAeHe. YnUCTOTa NOBEPXHOCTU U TOYHOCTb
06paboTKM 3aBUCAT, B MEPBYIO OYepeb, OT BE/IMUMHbI 3epeH abpasnBOB, a TaKXke
OT TOYHOCTM COOPKM MPUCMOCOG/IEHNA WM YCTAHOBKM WHCTpPyMeHTa. [lpu
Hag/nexatlem Bbloope abpa3vBOB W MNpaBWIbHOM COOpPKE MPUCNOCO6/IEHUS
06paboTKa C NH6OM CTEMEHbID TOYHOCTM M YUCTOTbI NMOBEPXHOCTM HE BbI3bIBAET
3aTPYAHEHWNA.

O CKOpoCTM yNbTPa3BYKOBOrO CBep/ieHus Kapbuaa Bo/b(paMa gdaet
NpeACTaB/IeHMe CNeayoWwnii Npumep: Npy MOMOLM UHCTPYMEHTa cneumanbHOM
(hopMbl KBagpaTHOe OTBEpPCTME ceyveHmeM 6,25 X 6,25, rnybuHo 3 MM MOXXHO

npocBepMTb 3a 10 MWH., NpUMeHsi B KadyecTBe abpas3nBa KapOOPyHQ.
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YnbTpa3ByKOBOW CMOCO6 MOXET OblTb TakXKe MNPUMEHEH MPWU W3roTOB/IEHWN
TBEPAOCM/MaBHbIX LUTAMMOB [AN1S YEKaHKN penbeoB U mefanei. B atom cnyvae
BUOPUPYIOLLMIA  MHCTPYMEHT  [O/DKEH WMeTb  pefnbedd  AeTasnm,  KoTopas
OTneyaTbIBaeTCs B MeTaslfe.

YNbTpa3ByKOBOW METO[, CBEP/IEHUA MMEET, MOMUMO CKOPOCTM M TOYHOCTU
06paboTKM, ewe TO MNPEUMYLLECTBO, YTO BBMAY OTCYTCTBMS HarpeBa OH He
BbI3bIBAET CTPYKTYPHbIX M3MeHeHMin B 0bpabaTbiBaeMOM MaTepuase. Pabota Ha
YNbTPa3BYKOBOW YCTAHOBKE He TpebyeT BbICOKON KBASIM(IMKALMM N 3HAUNTENbHBIX

3KCM/yaTaLMOHHbIX PACXOA0B.

MOCKOMbKY B MpoLecce y/bTPasByKOBO 06pabOTKN MHCTPYMEHT COBepLUaeT
B OCHOBHOM BO3BpaTHO-NOCTynarte/sibHOe [ABWKeHMe (6e3 BpawaTenbHOro
[BWKEHNS), TO MPOCBEpP/IEHHOE OTBEPCTME MOXET WMEeTb He  TOJIbKO
LUMINHAPUYECKYIO (hopMy, HO U NoBYH0 ApYryto hopMy CNOXHOIN KOHQUIypaLuu.
JTOT C€Noco6 MOXeT OblTb MPUMEHEH AN 00paboTKM MaTepuanos, TPYAHO
obpabaTbiBaeMbIX 0ObIYHbIMW  MeTOAaMu. Ecnn  3aMeHUTb  CBEPN/IbHBLIN
WHCTPYMEHT TOMKMM f1e3BMeM, TO Npubop npespawiaeTcs B npucnocobnexHve ans
pacnunMBaHua wuan  paspesaHns. [pu  ynotpebseHUM  COOTBETCTBYIOLLENO
MHCTPYMEHTa MOXHO MPOU3BOAUTL TakxKe LnMgoBaHne. STOT cnocob no3BosseT
pacceepnvBaTb OTBEPCTUA NHOOOro pasmepa, A0 COTbIX AONEd MUIINMETPaE, U
ObICTPO 6e3 BCAKMX 3aTPYAHEHWUA B OYeHb XPYMKWUX martepuanax, Hanpuvep, B
TBEPAbIX CrjiaBax M3 CrevyeHHbIX Kapbuaos, B MarHUTHbIX CTansiX, LUTaMMNOBbIX
cTansax, B BOMb(ppame, TUTaHe M MoNMbaeHe. Ynctota NMOBEPXHOCTN U TOYHOCTb
06paboTKM 3aBUCAT, B MePBYIO 0Yepeb, OT BE/IMUMHbLI 3epeH abpasnBoB, a Takxke
OT TOYHOCTM COOPKM MPUCMOCOB/IEHNS N YCTaHOBKM WHCTPyMeHTa. [lpw
Hagnexatlem Bbloope abpa3vBOB W MNpaBWIbHOM COOpPKE MPUCNOCO6/IEHUS
06paboTka ¢ NH60I CTeNeHbD TOYHOCTM M YMCTOTbl NOBEPXHOCTU HE BbI3bIBAET
3aTPYAHEHWIA.

O CKOpoCTM yNbTPa3BYKOBOrO CBep/ieHus Kapbuaa Bo/b(pama daet

NpeAcTaBeHVe CNeaytoLWmin NpUMep: NPU MOMOLUM WHCTPYMEHTA CneuuasibHO
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(hopMbl KBagpaTHOe OTBepCTMEe cedeHneM 6,25 X 6,25, rnyomrHoMn 3 MM MOXHO
npoceepMte 3a 10 MWH., NPUYMEHssT B KayecTBe abpasvBa KapOOpYyHA.
YnbTpa3ByKOBOW CMOCO6 MOXET OblTb TakXKe MNPUMEHEH MPU WU3roTOBEHWM
TBEPAOCM/MaBHbIX LUTAMMOB [AN1S YeKaHKM penbedoB M mefanen. B atom cnyvae
BUOPUPYIOLWLMIA ~ UHCTPYMEHT  [O/DKEH MMETb  penbed AeTann, KoTopas
0TMeyaTbIBaeTCSA B MeETasINe.

Y nbTpa3ByKOBOW METO[ CBEP/IEHNA WUMEET, MOMUMO CKOPOCTU M TOYHOCTM
06paboTKK, elle TO MNPEeMMYLLECTBO, YTO BBWAY OTCYTCTBMA HarpeBa OH He
BbI3bIBAET CTPYKTYPHbIX M3MeHeHMin B obpabaTbiBaeMOM MaTepuasie. Pabota Ha
Y/NbTPa3BYKOBOW YCTAHOBKE He TPebyeT BbICOKOWN KBa/IM(IMKALMM U 3HAYNTENIbHBIX

JKCMyaTayMOHHbIX PpacXoaoB.

MOCKOMbKY B MpoLecce y/bTpasByKOBO 06pab0TKN MHCTPYMEHT COBepLUaeT
B OCHOBHOM BO3BpAaTHO-NOCTynNate/lbHOe [BWMXeHMe (6e3  BpalaTe/slbHOro
[OBWXKEHUS), TO MNPOCBEP/IEHHOE OTBEPCTME MOXET WMeTb He  TO/bKO
LUMINHAPUYECKYIO (hopMy, HO 1 NoBYH0 ApYryto hopMy CMOXHOIN KOHQUIypaLuu.
JTOT CNoco6 MOXeT OblTb MPUMEHEH AN 00paboTKM MaTepuanos, TPYAHO
obpabaTbiBaeMblX 0O6bIYHbIMW  MeToAamu. Ecnn  3aMeHUTb  CBEPNSIbHbIN
WHCTPYMEHT TOMKMM Jie3BMeM, TO Npubop npespaLLaeTcs B npucrnocobneHne s
pacnuinBaHMa unu  paspesaHus. [pyu  ynoTpebneHnn COOTBETCTBYIOLLENO
MHCTPYMEHTa MOXHO MPOU3BOAUTL TakxKe LnMgoBaHne. STOT cnocob no3BosseT
pacceepnmMBaTb OTBEPCTUA NHOO0Oro pasmepa, A0 COTbIX AONed MUIIUMETPa, U
ObICTPO 6€3 BCAKUX 3aTPYAHEHWIA B OYeHb XPYMKUX MaTtepuanax, Harnpuvep, B
TBEPAbIX CrnjiaBax U3 CreyeHHbIX KapbuaoB, B MarHWTHbIX CTafX, LUTaMMOBbIX
cTansx, B BOMb(hpame, TUTaHe U MonnbaeHe. Umctora NMOBEPXHOCTM U TOYHOCTb
06paboTKM 3aBUCAT, B MEPBYIO 0Yepeb, OT Be/IMYMHbLI 3epeH abpasnBoB, a Takxke
OT TOYHOCTW COOPKM MNPUCMOCOBNEHMS U YCTaHOBKM WHCTPyMeHTa. [lpw
Hafnexawlem Bbl6ope abpasvBOB W MpaBU/IbHOW COOPKe MpucnocobneHns
06paboTka ¢ NH60I CTeNeHb0 TOYHOCTM M YUCTOTbI MOBEPXHOCTU He Bbl3blBAeT

3aTPYAHEHWIA.
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O CKOpOCTM YNbTPasByKOBOrO CBep/ieHMs Kapbuaa Bonbpama faeT
NpesACTaB/IeHMe CNeayowWwmnii Npumep: Npy MOMOLM UHCTPYMEHTa CneumanbHOM
(hopMbl KBagpaTHOe OTBEPCTME ceyveHmeM 6,25 X 6,25, rnybuHo 3 MM MOXXHO
npoceep/mMte 3a 10 MWH., NPUYMEHs B KayecTBe abpasvBa KapOOpYyHA.
YNbTpa3ByKOBOM CMnocob MOXET ObiTb TaKXKe MPUMEHEH MpU U3roTOB/IEHWN
TBEPAOCN/IaBHbIX LUTAMMOB A1 YeKaHKW penbetoB U Mefaneil. B aTom cnydae
BUOPUPYIOLMIA  UHCTPYMEHT  [JO/DKEH MMETb  pefnbeld  feTann, KoTtopas
OTrneyaTbIBaeTCcs B MeTa//Ie.

Y nbTpa3ByKOBOW METO[ CBEP/IEHUA WUMEET, MOMUMO CKOPOCTW M TOYHOCTM
06paboTKK, elle TO NPEMMYLLECTBO, YTO BBWAY OTCYTCTBMSI HarpeBa OH He
BbI3bIBAET CTPYKTYPHbIX M3MeHeHMn B obpabaTbiBaeMOM MaTepuasne. Pabota Ha
YNbTPa3BYKOBOW YCTAHOBKE He TPebyeT BbICOKOW KBaIM(MKaLMM U 3HAYNTENIbHbIX
aKCnNyaTalLMOHHbIX PacXOf0B.

MOCKOMbKY B MpoLecce y/bTpasByKOBO 06pab0TKN MHCTPYMEHT COBepLUaeT
B OCHOBHOM BO3BpPaTHO-NOCTynarte/sibHOe [ABWKeHMe (6e3 BpawaTenbHOro
OBWKEHNS), TO MPOCBEpP/IEHHOE OTBEPCTME MOXET WMEeTb He  TOJIbKO
LUWIMHAPUYECKYIO (hOPMY, HO 1 NHOGYI0 APYryro OpMYy CMOXHOWM KOH(Urypawumu.
JTOT CNOCoO6 MOXeT OblTb MPUMEHEH AN 06paboTKM MaTepuanos, TPYAHO
obpabaTbiBaeMbIX 0ObIYHbIMW ~ MeTOAaMu. Ecnn  3aMeHUTb  CBEPW/IbHBIN
WHCTPYMEHT TOMKMUM f1e3BueM, TO Npubop npespawiaeTcd B npucnocobnexHve ans
pacnunvMBaHua wuam  paspesaHns. [py  ynotpebreHnM COOTBETCTBYHOLLENO
WNHCTPYMEHTa MOXXHO MPOM3BOAMTL TaKXKe LUIMoBaHWe. ATOT CNOCo6 Mo3BossAeT
pacceepnvMBaTb OTBEPCTUA NHOOOro pasmepa, A0 COTbIX AONEd MUIINMETPaE, U
ObICTPO 6e3 BCAKMX 3aTPYAHEHUA B OYeHb XPYMKWUX martepuanax, Hanpumep, B
TBEPAbIX CMjaBax M3 CMeYeHHbIX Kapbwuaos, B MarHUTHbIX CTansX, LUTAMMNOBbIX
cTansax, B BO/ib(ppame, TUTaHe U MONMbAeHe. YMCTOTa NOBEPXHOCTUM U TOYHOCTb
06paboTKM 3aBUCAT, B MePBYIO 0Yepeb, OT Be/IMYMHbI 3epeH abpasnBoB, a Takxke
OT TOYHOCTM COOPKM MPUCMOCOBMEHMS W YCTaHOBKM WHCTPyMeHTa. [lpw
Hagnexatlem Bbloope abpa3vBOB W MNpaBW/IbHOM COOpPKE MPUCNOCO6/IEHUS

06paboTKa C NH6OM CTEMEHbID TOYHOCTU M YUCTOTbI NMOBEPXHOCTU HE BbI3bIBAET
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3aTPYAHEHWNIA.

O CKOpOCTM YNbTPasByKOBOrO CBep/ieHMs Kapbuaa Bonbpama faeT
npeLcTaBneHne Crefytowmnin npuMep: npyu NOMOLM NUHCTPYMEHTa CheumasibHOM
(hopMbl KBagpaTHOe OTBEpCTMEe cedeHneM 6,25 X 6,25, rnyomrHon 3 MM MOXHO
npocsepnMTb 3a 10 MMWH., NPUMeEHAs B KayecTBe abpasuBa KapbopyHA.
YNbTpa3ByKOBOM CMnocob MOXET ObITb TaKXKe MPUMEHeH MpU U3roTOB/IEHWN
TBEPAOCM/NaBHbIX LUTAMMOB [AN1S YeKaHKM penbeoB 1 mefanen. B atom cnydvae
BUOPUPYIOLLMIA  MHCTPYMEHT  [O/DKEH MMeTb  pefnbedd AeTasn,  KoTopas
OTneyaTbIBaeTCs B MeTaslfe.

Y nbTpa3ByKOBOW METO[ CBEP/IEHUA WUMEEeT, MOMUMO CKOPOCTW M TOYHOCTM
06paboTKn, ewe TO MNPEUMYLLECTBO, YTO BBUAY OTCYTCTBMS HarpeBa OH He
BbI3bIBAET CTPYKTYPHbLIX M3MeHeHMin B obpabaTbiBaeMOM MaTepuasie. Pabota Ha
YNbTPa3BYKOBOW YCTAHOBKE He TPebyeT BbICOKON KBaSIM(IMKALMM N 3HAUUTE/bHBIX
aKCMNyaTalLMOHHbIX PacXOL0B.

[MocKoMbKyY B npoLecce ynbTpa3ByKOBOW 06pabOTKN MHCTPYMEHT COBEPLLIAET
B OCHOBHOM BO3BpAaTHO-NOCTynate/lbHOe [BWMXeHWe (6e3  BpalaTe/slbHOro
[OBWKEHUS), TO MNPOCBEP/IEHHOE OTBEPCTME MOXET WMeTb He  TO/bKO
LUMINHAPUYECKYHO (hopMy, HO U N0BYH0 ApYryto hopMy CMIOXHOIN KOHQUIypaLuu.
JTOT CNocob6 MOXeT OblTb MpPUMEHeH Ana 06paboTKM MaTepuanos, TPYAHO
obpabaTbiBaeMbIX 0OblYHbIMW ~ MeTOoAamMu. Ecnn  3aMeHUTb  CBEpPW/IbHBIN
WHCTPYMEHT TOMKMM Jie3BMeM, TO Npubop npespaLLaeTcs B npucrnocobneHne s
pacnuinBaHMa unu  paspesaHus. [pyu  ynoTpebneHnM COOTBETCTBYIOLLENO
WNHCTPYMEHTa MOXXHO MPOM3BOAMTL TaKXKe LUIMpoBaHne. ATOT cnocob no3sonsert
pacceep/iMBaTb OTBEPCTUA NOOOro pasmepa, [0 COTbIX [OSIEN MWUNIUMETPA, U
ObICTPO 6€3 BCAKUX 3aTPYAHEHWIA B OYeHb XPYMKUX MaTtepuanax, Harnpuvep, B
TBEPAbIX CrnjiaBax U3 CreyeHHbIX KapbuaoB, B MarHWTHbIX CTasfX, LUTaMMOBbIX
cTansax, B Bo/ib(hppame, TUTaHe U MonmbaeHe. YnUCTOTa NOBEPXHOCTU U TOYHOCTb
06paboTKM 3aBUCAT, B MEPBYIO OYepeb, OT BE/IMUMHbI 3epeH abpa3nBOB, a Takxke
OT TOYHOCTM COOPKM MNPUCMOCOBNEHMS U YCTaHOBKM WHCTPyMeHTa. [lpw

Hafnexawlem Bbl6ope abpasvBOB W MpaBU/IbHOM COOPKe MpucnocobneHns
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06paboTKa C NH6OM CTEMEHbD TOYHOCTM U YMCTOTbl NMOBEPXHOCTM HE BbI3bIBAET
3aTPYAHEHWNIA.

O CKOpoCTM yNbTPa3BYKOBOrO CBep/ieHus Kapbuaa Bo/b(pamMa daet
NpesACTaB/ieHMe CNeayowWwnii Npumep: Npy MOMOLM UHCTPYMEHTa cneumanbHOM
(hopMbl KBagpaTHOe OTBEpPCTME ceyveHmeM 6,25 X 6,25, rnybuHo 3 MM MOXXHO
npocsepnnTb 3a 10 MMWH., NPUMeEHAs B KayecTBe abpasuBa KapbopyHA.
YnbTpa3ByKOBOW CMOCO6 MOXET OblTb TakKXKe MNPUMEHEH MPWU W3roTOB/IEHWN
TBEPAOCN/IaBHbIX LUTAMMOB [/15 YeKaHKW pefbetioB U Mefaneil. B aTom cnydae
BUOPUPYIOLWMIA ~ UHCTPYMEHT  [JO/DKEH WMETb  pefbedd AeTtann, KoTopas
OTneyaTbIBaeTCs B MeTasle.

YNbTpa3ByKOBOW METO[ CBEP/IEHUA MMEET, MOMUMO CKOPOCTM M TOYHOCTU
06paboTKK, elle TO NPEMMYLLECTBO, YTO BBWAY OTCYTCTBMSI HarpeBa OH He
BbI3bIBAET CTPYKTYPHbIX M3MeHeHMn B obpabaTbiBaeMOM MaTepuasne. Pabota Ha
YNbTPa3BYKOBOW YCTAHOBKE He TPebyeT BbICOKON KBA/IM(INKALMMN N 3HAUNTESIbHBIX
3KCNJlyaTauOHHbIX PacX0/0B.

MOCKOMbKY B MpoLecce y/bTpasByKOBO 06pab0TKN MHCTPYMEHT COBepLUaeT
B OCHOBHOM BO3BpaTHO-NOCTynarte/sibHOe [ABWKeHMe (6e3 BpawaTenbHOro
OBWKEHWS), TO MPOCBEpP/IEHHOE OTBEPCTUE MOXET WMETb He  TOJ/IbKO
LUMINHAPUYECKYIO (hopMy, HO 1 NoBYH0 ApYryto hopMy CMOXHOIN KOHQUIypaLuu.
JTOT C€Noco6 MOXeT OblTb MPUMEHEH AN 00paboTKM MaTepuanos, TPYAHO
obpabaTbiBaeMbIX 0ObIYHbIMW  MeTOAaMu. Ecnn  3aMeHUTb  CBEPN/IbHBLIN
WHCTPYMEHT TOMKMUM fe3BueM, TO Npubop npespallaeTcs B NpuUcrnocobneHve as
pacnuinBaHMa unuM  paspesaHus. [py  ynoTpebneHnn COOTBETCTBYIOLLENO
MHCTPYMEHTa MOXHO MPOU3BOAUTL TakxKe LngoBaHne. STOT cnocob no3BosseT
pacceepnvMBaTb OTBEPCTUA NHOOOro pasmepa, A0 COTbIX AONEd MUIINMETPaA, U
ObICTPO 6e3 BCAKMX 3aTPYAHEHUA B OYeHb XPYMKWUX martepuanax, Hanpuvep, B
TBEPAbIX CrnjiaBax U3 CreyeHHbIX KapbuaoB, B MarHWUTHbIX CTalfX, LUTaMMOBbIX
cTansax, B BOSb(ppame, TUTaHe M MoNnbaeHe. Ynctota NMOBEPXHOCTN U TOYHOCTb
06paboTKM 3aBUCAT, B MePBYIO OYepeb, OT Be/IMYMHbLI 3epeH abpasnBoB, a Takxke

OT TOYHOCTU COOPKM MPUCMOCOGNEHNS W YCTAHOBKM WHCTPyMeHTa. [lpu
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Hafnexawlem Bbl6ope abpasvBOB WM MpaBU/IbHOM COOPKe npucnocobneHns
06paboTKa C NH6OM CTEMEHbID TOYHOCTU M YUCTOTbI NMOBEPXHOCTU HE BbI3bIBAET
3aTPYAHEHWNA.

O CKOpOCTM YNbTPasByKOBOrO CBep/ieHMs Kapbuaa Bonbpama faeT
NpeAcTaBeHMe CneaytowWwmnii Npumep: Npy MOMOLM MHCTPYMEHTa cneumansHO
(hopMbl KBagpaTHOe OTBEPCTME ceyveHmeM 6,25 X 6,25, rnybuHo 3 MM MOXXHO
npoceepMte 3a 10 MWH., NpPYMeEHsss B KayecTBe abpasvBa KapbOpyHA.
YnbTpa3ByKOBOW CMOCO6 MOXET OblTb TakXKe MNPUMEHEH MPU WU3roTOB/EHWN
TBEPLOCM/MaBHbIX LUTAMMOB [AN1S YeKaHKN penbeoB U mefanei. B atom cnyvae
BUOPUPYIOLMIA  UHCTPYMEHT  [JO/DKEH MMETb  penbed JeTann, KoTtopas
OTrneyarbIBaeTcs B MeTase.

Y nbTpa3ByKOBOW METO[ CBEP/IEHNA WUMEET, MOMMMO CKOPOCTU M TOYHOCTU
06paboTKK, elle TO MPEeNMYLLECTBO, YTO BBMAY OTCYTCTBMS HarpeBa OH He
BbI3bIBAET CTPYKTYPHbIX M3MeHeHMin B obpabaTbiBaeMOM MaTepuasne. Pabota Ha
Y/NbTPa3BYKOBOW YCTAHOBKE He TPebyeT BbICOKOWN KBa/IM(IMKALMM U 3HAYNTENIbHbIX

JKCMyaTalyMOHHbIX PacXoaoB.
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3. MPOEKTPOBAHWE JIKOHETA

MpucnocobneHnaMmM B MalMHOCTPOEHMW  Ha3blBalOT  [OMOSIHUTE/bHbIE
YCTPOMWCTBA K TEXHONOrMYeCKOMY 060pYyA0BaHNIO, NMPUMEHSIEMbIE NMPW BbINMOHEHNM
TEXHO/IOMMYECKMX onepaumii (06paboTKa 3aroToBOK, COOPKa M3AENNIA, KOHTPO/b U
Ap.)- 3a CYeT WCMOoMb30BaHUS MNPUCNOCOBNEHUIA YCTPaHAETCs Heob6XoAMMOCTb
pasMeTKM  3aroTOBOK, paclUMpAOTCA  TEXHOJIOTUYECKMe  BO3MOXKHOCTW
MeTasiioo06pabartbiBatolllero  060pyaoBaHMsA;  BO3pacTaeT  MPOW3BOAUTENIbHOCTb
TpyAa; MOBbLILLAKTCA TOYHOCTb 0O0PabOTKM M KauyecTBO M3aenvi obecrneyvmBaeTcs
BO3MOXHOCTb MHOFOCTAHOUYHOI0 0OCNY)XXMBAHWA, MPUMEHEHUS MPOTPECCUBHbIX
HOPM BPEMEHM, CHWXXEHWUSI MOTPEOHON KBa/IM(IMKALMN N YUCIEHHOCTU paboymx;
CO3[ar0TCA YCNOBUA 419 MeXaHM3aUmMm 1 aBToMatn3auum npoLeccoB NPon3BOACTBA;
CHMXaeTca CebecToMMOCTb MPOAYKLUUN; YNydLlatoTCa YCoBUA U 6e30MnacHOCTb
Tpyda. B HacToswee Bpems akcnnyatupyetca 6onee 20 MAH. NPUCNOCOGNEHUIA.
3HaumTenbHyto aonto (4o 90 % oT Mx 06LLEro KoNnM4YecTsa) COCTaB/AT CTaHOUHbIE
npucnocobneHns Ons  yCTaHOBKM WM 00pabOTKM  3aroTOBOK W YCTaHOBKWU
NHCTPYMEHTOB.

3 ckazaHHOro BWMAHO, 4YTO [ANA YCMELWHOro peLleHnss BOMPOCOB HayyHO-
TEXHNUYECKOr0 Mporpecca MHXeHepHO-TEXHUYECKMEe PabOTHUKN MALLIMHOCTPOEHNS
[O/MKHbI 3HAaTb TEOPeTMYECKMe OCHOBbLI CO3aHUs MPUCNOCOBMIEHMIA, NX CUCTEMbI U
TUMNOBbIE  KOHCTPYKUMW; YMeTb aHaM3MpoBaTb COOTBETCTBME  KOHCTPYKLMM
npucnocoo6neHnin  TpeboBaHMAM MNPOM3BOACTBA; 006/1aaaTb COOTBETCTBYHOLLMMU

HaBbIKaMW NMPOEKTNPOBaHNA N pacyeTa pa3/INYHbIX I'IpI/ICI'IOCO6J'IeHI/II7I.
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3.1 O630p CYLLECTBYHOLLMX KOHCTPYKLNIA

JTIOHETbI NPUMEHSIOT rNaBHbIM 06pa3oM Npu 06paboTKe ANMMHHBIX AeTasei BO
n3bexaHve npormba ux nog AevCTBUMEM CWT pe3aHWs M COBCTBEHHOrO Beca W
OAHOBPEMEHHO AN YaCTUYHOW  pasrpy3ku  LEeHTPOB  CTaHKa.  JIOHETI
yCTaHaB/NMBalOT Ha KapeTKe CTaHKa M nepemMeLLaloT BMeCTe C Heil BLO/Ib CTAHMUHbI,
HernpepbIBHO MoAAepKMBas 0bpabaTbiBaeMyto [eTaslb HA MOCTOSHHOM PacCTOAHUM
OT WHCTPYMEHTa WM HEMOABMXKHO 3aKpPEenfoT HEemnocpefcTBeHHO Ha CTaHMHe
CTaHKa.

HenoaBmxHbIn MOHET (PUCYHOK 3.1) yCTaHaB/NMBaeTCA Ha cTaHMHe 10 cTaHKa
N 3aKpennseTca nocpeactsom 60nTa 8 1 nnaHkM 9 (T. e. Tak XXe, Kak 3afHAA 6abka
cTaHKa). Kopryc /itoHeTa COCTOUT M3 OCHOBAHWA 7 W KPbIWKK 1, COEAMHEHHbIX
wapHupom 3. [Ona 3akpenseHns KpbilWKn 1 B paboyem MOMOXKEHWUM CAYXUT
OTKMAHOM 60N1T 6 C (DaCOHHOW rO/IOBKOW. Y NHOHETa MMEHOTCA TPU Kynadka (04uH n3
HUX 0003HayeH uuMgpoin 2), Npuyem fBa Kynayka pacrnonoXeHbl B OCHOBaHUU
NIIOHETA, @ TPETUA — B KPbIWKe. ITU Kylayky Npu MnomoLy perynMpoBOYHbIX
60/1TOB 4 MOTYT NepemMeLLaTbCa B OTBEPCTUAX, CAENAHHbIX B KOpMyce NtoHeTa. Ans
3aKpenieHns KynavykoB B BbIOPaHHOM MOIOXEHMWN CNyXaT BUHTBI 5.

Kynayukun noHeToB 06bIYHO U3rOTOBMAKOTCA U3 YyryHa. ECiv ecTb OCHOBaHUS
onacaTtbCsl, YTO MOBEPXHOCTb 0OpabaTbiBaeMOW AeTanv BCNEACTBME TPEHMSA O
Kynauky MOXeT ObITb MCMNOPYEHa, CMefyeT Mosb30BaThCs CTA/IbHLIMU Kyaykamu ¢
OPOH30BbIMM HAaKOHEYHWKaMW. B HEKOTOpbIX Cy4vasx U3 3TUX XKe CO0bparkeHWi
MPUMEHSAIOT Ky/ayuku, paboure noBepxXHOCTU KOTOPbIX MOKPbITbI 6ab6UTOM.

Ecnn, Hao60poT, BO3MOXKEH UPE3MEPHO ObICTPbIA M3HOC KynaykoB, paboume
MOBEPXHOCTU HanMaBAsSKOT TBEPAbIM CM/1aBOM.

YCTaHOBKa HernoABVXXHOIO JIOHETA Ha TOKAPHOM CTaHKe MoKa3aHa Ha puUCyHKe
3.2. ObpabartbiBaemas feTa/lb YCTAHOB/IEHA B LIEHTPaxX M MOAAEPXKMBAETCA Tpems

COOTBETCTBYIOLLMM 06Pa30M OTPErynMpoBaHHbIMK Ky/lauKaMu NOHETA.
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PucyHoK 3.1 — HenoABW>XHbIA NOHET

Ecnu 3arotoBka AeTann To4Has (XON04HOKaTaHbIN, KaMbpoBaHHbIN NPYTOK K
T. M.) UK OHa MpefBapuTenbHO 06paboTaHa, YCTaHOBKA ee B /IIOHETe yaaeTcs 6e3
npeLBapuUTeNIbHOro NpoTauMBaHMs LIEKKA TaM, rae 6yayT pacnonoXeHbl Kynauku
NtoHeTa. B NnpoTMBHOM cnyyae B TOM MecCTe AeTann, KOTOpbIM OHa OyAeT KacaTbCs

KyNa4yKoB /IOHETA, [J0/HKHA ObITb MPOTOYEHA LUENKa.
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O06paboTKa LUeinkn, AnMHa KOTOPON A0/MKHA ObITb HEMHOIO 60/blUe LUVPUHBI

Ky/a4yKOB /1IOHETa, BO3MOXXHa HECKOJ/IbKUMW cnocobamu.

PucyHok 3.2 O6paboTKa ¢ HernoABMXHBLIM JIIOHETOM

Ecnun getanb ANMHHAA 1 TOHKas, ee yCTaHaB/IMBAKOT B LlEHTPaxX U NpoTavymBaroT
LeiKy B Tpebyemom mecTe. lMogaya n rnybuHa pesaHus AO/MKHbI ObITb MPY 3TOM
BO3MOXHO MeHbLUMMU, YTOObI M36exaTb nporunba Bana U Buopaunin. M3 atmux xe
COOOpaXXeHWIA rNaBHbIA Yron B MnaHe pesua AO0/MKEH OblTb BO3MOXHO 60/bLINM
(nyywe Bcero nosb3oBaTbCs MNOAPE3HbIMU pe3uaMn) WM paguyc  3akpyrieHus
BEPLUMHbI pe3la BO3MOXHO MEHbLUMM, a MepefHAs MOBEPXHOCTb BOMHYTOM
(pagmycHoi ¢ (hackom).

Yron HaknoHa rNaBHOM pexyLlleh KPOMKM pe3ua cneayeT  aenatb
OTpuuaTesibHbIM, B 3TOM Cly4yae pesel, Kak Obl HaTArMBaeT fAeTasib Ha cebs. MNpu
MOMOXUTENIbHOM Yr/ie pe3el, OTTa/IKMBaeT OT Cebs [eTajlb, YTO CMOCO6GCTBYET
NOSIBNEHMIO BUOpaLWIA.

Ecnn o6pabaTbiBaeMasi 3aroToBKa HACTOMIbKO AJIMHHA W TOHKa, 4TO
npoTaymBaHuve LLENKN cpasy B CepeanHe ee, faxe C COB/0AeHMEM YKa3aHHbIX BblLLE
npaBwn, He yAaeTcs, NPUXOANTCS NPOTayMBaTh BPEMEHHbIE LLENKN (OAHY U ABe),
pacnonoXeHHble 6/1MKe K rnepeaHeit 6adke. MPoTOUMB TaKyHo LLENKY Ha PacCTOAHUN
OT nepeaHert 6abkn, paBHOM, Hanpumep, OAHOM YeTBEPTU BCEW A/IMHbI 3arOTOBKMU,
yCTaHaBNMBAlOT NPOTMB LUENKN NIIOHET M NPOTaYMBalOT BTOPYHD BPEMEHHYHO WK

TpeOyeMyto LIIEAKY
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YCTaHOBKa /lIlOHETa MPOU3BOAUTCA Pas/iMyHbIMU criocobamn. YcTaHaBNMBaThb
Kynayky NHOHEeTa HenocpeACTBEHHO MO 3ar0TOBKE MOXHO TO/IbKO B TOM C/lyuae,
eciM OHa To4yHa (Hanpumep, KaiMO6POBaHHbLIN MNPYTOK) WM MpeaBapUTenbHO
obpaboTaHa. TMM Cnocobom crneayeT Nonb30BaTbCs TOMLKO MPU rpyodbiX padoTax,
Nnpu4yeM ecnn 3aroToBKa nporunbaetcs nof AerdcTBMEM COBCTBEHHOro Beca, TO
CHavana K Heil paBHOMEPHO MOABOAAT [1Ba HUXHUX Kynauka, U TONbKO Moc/e 31oro
3aKPensIAT BEPXHUIA KynayoK. [py YMCTOBLIX M TOYHbIX paboTax ycTaHaB/MBaTb
NOHET 3TUM CMOCO60M HesNb3s, TaK Kak Mpu HernpaBW/IbHOW YCTaHOBKE ero (4To
OYeHb BepPOATHO) ob6pabaTbiBaemas AeTaib MONYUYNTCA C  HEOAMHAKOBbIMU
AnameTpamu no BCen /IMHe.

Ecnn pgetanb mMMeeT 06pabOTaHHYHO MOBEPXHOCTb, TO YCTAaHOBKY /HOHETa
Nydlle BCEro Mpov3BOAMTL MPX MOMOLLM KOPOTKOM Onpasku (LUMHAPUYECKOTO
Ba/IMKa) ANAMETPOM, paBHbIM AMaMEeTPy 3arOTOBKM B TOM ee MecCTe, B KOTOpPOM
OyfeT pacnonoxeH MoHeT. OAUH KOHeL, ONpaBKK 3aKpensseTca B naTpoHe, a Mo
APYromy KOHUY, MpefBapuTeNlbHO BbIBEPEHHOMY MpW MOMOLLM peicmyca uam
NHAMKATOpPa, UM 06TOYEHHOMY Ha MecCTe, yCTaHaBNMBalOT Kynayukuy NoHeTa. JIloHeT
B 3TO Bpems HaxoamTca BOGMM3WN nepefHeit 6abkKM 1 nocne YCTaHOBKU KynaykoB
nepefBuraeTcs BAOb CTaHWHbI A0 TPe6YEMOro MosioXKeHus.

OTMETMM B 3aK/tOYeHMe, YTO NpU 06TauMBaHUM [eTaii C HEMOABMXKHBLIM
JIIOHETOM Yrofl Hak/IoHa T[NaBHOM pPeXxyLleil KPOMKM pe3ua [O/MKEH ObITb
NoNOXUTENbHbIM.  Obpa3sytowasca npu 3TOM CTPYXKKa OTXOAWUT BMNpaBO W He

3anyTbIBAaeTCA B KyNnauKax /lOHeTa.

MoABVXKHbIA NOHET (PUCYHOK 3.3) 3aKpenseTcs Ha NPoAO/bHbIX canaskax 4
cynnopta 6ontamu 6. B kopnyce 5 ntoHeTa B 3TOM C/lydae PacrofioXKeHbl TOMbKO
[Ba Kynayka; OauH 13 HUX 0603Ha4YeH Ungpoin 3. Kynayku perynmpyroTcs BUHTaMu
1 1 3aKpennarTCA BUHTaMK 2.

Mpn npaBWIbHOW YCTaHOBKE pe3ua W JIIOHeTa Kyflayky  MocfefHero
MOALEPXXMBAIOT [eTajlb HECKO/IbKO npaBee pe3ua (nNpv nepemMelLeHnn cynnopTta

B/MIEBO), KaK MOKa3aHO Ha pucyHke 3.4. Kynauykm /tOHeTa, Takum 06pasom,
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npuKacaroTca K 006paboTaHHOM MOBEPXHOCTU Basa U NOAAEPXKMBAKOT ero B6/M3N

pesua, T. €. He JaneKo OT TOUKWN NPUNOXKEHNS CUMbl, 3rnbatoLLein Ban.

bnarogaps TOMYy,

PucyHok 3.3 — IMoaBUXHbIA NHOHET

4yTo

NOHET nepeMellaeTca BMeCTe C  CYyNnopToMm,

OTHOCWUTE/IbHOE MOJIOXKEeHWE pesua N KynaykoB JIIOHETa 0CTaeTca Henm3MeHHbIM. [ns

NpefoTBpPaLLEHMS NoNafaHns CTPYXXKM Noj, Kynadukn NtoHeTa Yron Hak/loHa rnaBHOM

PEXYLLEN KPOMKM pe3ua cneayeT Aenath OTpuuatenbHbiM. CTPYyXKa Npu 3TOM

YC/TOBUM OTXOAUT BNEBO, UTO 1 TPeByeTCs.
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PucyHok 3.4 — O6paboTka € NoABMXHbIM JIFOHETOM

HekoTopble 0cobble Cry4Yan NPUMEHEHUSI HEMOABWXKHbIX NOHETOB. VHoraa
06paboTKa XXECTKON AeTann 3aTpyAHSETCA MM AaXe OKasblBaeTCS HEBO3MOXKHONA
BBMAY HEAOCTATOYHOM MNPOYHOCTM 3aKpenjeHus ee TOMbKO B MaTpoHe. Ecnm
MCMNONb30BaTb 3afHUIA LEHTP MOYEMY-IMO0 HENb3s, MPUMEHSOT HEMOABMKHbIN
NOHET, KaK, HanpuMmep, Npu o6TaumMBaHMK TOpLUA Bana, He MMEHLLEro LIEHTPOBOrO

OTBEPCTUS.

3.2. [NpoeKTnpoBaHME HENOABMXXHOIO JIIOHETA

JIHOHETBI, KaK M3BECTHO, NMPUMEHSOTCA B Ka4eCTBe A0MNO/HUTEbHbIX OMNop Npwu
06paboTKe HeXXECTKMX BasIOB.

icnonb3ytoTcs YHMBepCaslbHble HEMNOABMXKHbIE WIN MOABWXKHbIE NHOHETbI C
Pa3ABKHBLIMU KynaykaMu W cheuuanbHble, MpefHasHayeHHble AN 06paboTKu
onpefeneHHbIX AeTaneil unu Ans noaaep)KaHuna npucrnocobeHns, YCTaHOBIEHHOIO
Ha LUNWHAEeNe CTaHKa M UMEKOLLLEro 60/1bLLON BbI/IET.

OOblYHblE  KOHCTPYKUUM  HEMOABMXKHbLIX  YHMBEPCA/IbHbIX — JIIOHETOB  He

OTBEYaloT TPebOoBaHMSIM CKOPOCTHOM 06paboTKM, TaK KakK Kynayku JIOHETa,
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N3roToBJ/IEHHbIE U3 6pOH3bI nan  4yryHa, 6bICTpO M3HaAWLMBAKOTCA W B UX

COMPSKEHNM C eTaNbio 06pa3yeTcs 3a30p, YTO MPUBOAUT K BUOPALMAM.
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PucyHok 3.5 — JltoHeT

Mbl npegnaraeM MOAEPHU3NPOBATb CYLLECTBYHOLLME NHOHETLI. B OCHOBaHMM
NOHETA Ky/NMaukKun 3aMEHSIIOT LLAPUKOMOALLUMMHUKM, a THe340 Mo Kynayok B KPbILLKE
pacTayuMBaloT M BCTaBMSKOT B HEFO CTEPXEHb C MPYXXMHOM, HA KOTOPOM 3aKperjieHa
cepbra C AAByMS LLAPUKONOALWMMHUKaMW.

LLIapMKONOALWMMHUKLA OCHOBaHUS JllOHETa HacTpamBatOT Ha AuaMeTp Mo
KOHTPOMbHOMY  Ba/lKy, YCTaHaBMBaeMOMY B LEHTpax, WM MO0 CaMoM
obpabaTbiBaemMoil feTann. 3aTeM HaKMAbIBAKOT KPbIWKY JIlOHETA U raiikoin
PErynvpytoT MONIOXKEHNE CTEPXKHA C TaKMM pacyeToMm, 4TOOblI 3a30p Mexay

OCHOBaHMEM W KPbILIKOV COCTaBMAN 3...5 MM NOC/e 3TOro 3KCLEHTPUKOM
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MPXXMMAIOT KpbILKY. Mpy 3TOM MpY>XUHA CXKUMAETCA M LIAPUKOMOALINIHUKN,
YCTaHOB/EHHbIE B CEPbIe, C CUMOM HaUYMHAOT NPUXXKMMaTb 06pabaTbiBaeMyto AeTaslb
K LLIAPUKOMO/ALLMMHKAM OCHOBaHUS.

BrieHre, Bbl3biBaEMOe 0Ba/lbHOCTbH) M HEOAMHAKOBOW TOMLUMHON PasNnyHbIX
y4yacTKOB 00pabaTbiBaeMOil  AeTann, NpU  AaHHOW  KOHCTPYKUMWM  /lOHETa

BOCTIPMHUMAETCS NPYXKNHOI, KOTOpasi paboTaeT Kak aMopTn3aTop.

3.4. KOHCTPYKTUBHbIE pacyeThl

3.4.1 PacyeT TOYHOCTM NPMUCNOCO6EHUS

MpucnocobneHne nsa 06pabOTKM 3arOTOBOK SABMAETCA 3BEHOM CUCTEMbI
CrnA4. OT TOYHOCTN ero N3roToB/IEHMS N YCTAHOBKM Ha CTaHKe, M3HOCOCTOMKOCTH
YCTAHOBOYHbIX 3/IEMEHTOB U XXECTKOCTW B 3HAUMTENbHOW Mepe 3aBUCUT TOYHOCTb
06paboTKKM 3aroToBoK. [Mpn 06paboTKe NapTUM 3ar0TOBOK, UMEHOLLMX MOrPELUHOCTH
(bOpMbl, KaXKaas M3 HUX U ee U3MepuTenibHas 6asa npuM YCTaHOBKE B
MPUCNOCO6/IEHMN  3aHMMAIOT  Pa3/IMYHOE MOMOXeHWe. [103TOMY MOrpPeLHOCTb
MOJIOXEHMST 3arOTOBKW B MPUCMOCOG/MEHNN CNeflyeT pacCyuTbiBaTb C Y4YeTOM ee
pacnosioXXeHUss B MNPOCTPaHCTBE, 4YTO 3HAYMTE/NIbHO YCNOXKHAET pacyetbl. Ha
NpPakTKe B TEXHMYECKUX pacyeTax Npucnoco6/1eHNn Ha TOYHOCTb OrPaHNYMBatOTCA
YNPOLEHHbIMK MIOCKAMW CXeMamMu pacueta [2, 3, 5, 9, 11, 16, 24].

Tpebyemyt0 TOYHOCTb MPUCMOCOBMEHNA MOXHO OMpefenTb PeLLeHneM
pa3sMepHON Lenn TEXHOMOrMYeCcKoW CUCTEMbl 3aroToBKa — MpucnocobneHve —
CTaHOK — WHCTPYMEHT, OTpaxalowel pofib KakKAoro 3BeHa B AOCTUKEHWUU
TOYHOCTU BbIAEPXKMBAEMOrO pasmepa Ha 06pabaTbiBaeMOW 3aroToBKe. IMpu 3TOM
BbIABNAETCA POMb  MPUCNOCOOMEHMS B AOCTUMXKEHWM  3aflaHHOW  TOYHOCTWU
BbIMNO/IHSEMOr0 Ha 3aroTOBKE pa3mepa — 3aMblKatoLWero 3BeHa pasMepHon Lenu v
METOAMYECKN  CTPOro  OOBACHAETCA  HeobXOoAMMOCTb  [efleHus  [Ornycka,
OrpaHMYNBAIOLLEr0 OTK/IOHEHWUA OT BbIMOSIHAEMOro pasmepa, Ha 4acTu, ofHa U3
KOTOpPbIX BblAeNdeTcs 4ns npucrnocobneHns. Jta 4o N9 AonyCcKa pasmepa 3arotToBKu

n OY[eT AOMYCKOM pas3mepa npucnocobrieHns (MM OTHOCWTENIbHOE OTK/OHEHWe
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MONOXEHUS ero rnoBepxHocTer). [onyck pasmepa nNpucrnocobneHns B cbope B
npoLecce peLleHns Apyroin pasmepHOM Uenu [O/DKeH OblTb pacnpefeneH Ha
[ONYyCKN pa3mepoB [eTasield MpUcnocob/ieHns, ABAAIOLLMXCA ee COCTaBNALWMMM
3BEHbAMW. TakoW Noaxo[ K pacyeTy npucnoco6/eHNiA Ha TOYHOCTb MOBbLILIAET €ro
HarngagHoCTb W MOKasblBaeT B3aMMOCBA3b 3n1eMeHToB cuctembl ClrAL B
obecneyeHnn TOYHOCTM 06PabOTKM,

OfHako creymasibHble MPUCMOCOONEHNA MPOEKTMPYHOTCA uYallle BCEero fo
3anycka HOBbIX W34e/IMii B MPOU3BOACTBO, KOrga HeT BO3MOXHOCTU YTOYHEHWS
Liesioro psaga Bornpocos (06pabaTbiBaeMOCTU NPUMEHEHHbIX B U3AENNN MaTepuaos,
BMAa uCnonb3yemMoro obopyaoBaHus u Ap.). oaTomy napameTpbl TOYHOCTU
NpUCrnocobieHnin yalle BCero OnpefenstoTcs aHaIMTUYECKN MO PEKOMEHAYeMbIM
CMpaBOYHMKaMW W APYTMMU NNTEPATYPHBIMKA  UCTOYHMKAMK  (DOPMYNam.

PacnpegeneHve Mosly4eHHOro [JONycka W3roTOB/IEHUA MPUCNOCO6/IEHNS B
cbope Ha [ONycKn pasmMepoB [AeTasiei, ABNAIOLMXCA 3BEHbAMU pa3MepHbIX Lernein
npucnocob6neHns, obecneynBaeTca peLleHeM MPSMO 3afavn Npu pacyeTe aTUX
Lienen.

Llenb pacyeTta Ha TOUHOCTb 3aK/1K04AETCA B OMpefenieHMmn Tpebyemor TOYHOCTU
M3roTOB/IEHNSA MPUCNOCO6/IEHNA NO BbIOPAHHOMY MapameTpy W 3afaHuii 4ONYCKOB
pa3MepoB AeTasieil 1 31eMeHTOB NPUCMOCO6eHMS.

PacueT, Kak npaBwu/io, [O/DKEH COCTOATb M3 Cnefyrowmx 3tanos: 1) BbI6oOp
OAHOr0 WM HECKONbKUX MNapameTpoB MPUCMOCOBIeHNs, KOTOpble OKa3blBalOT
B/IMSIHWE Ha MOMOXEHNE U TOYHOCTb 06PabOTKM 3ar0TOBKW; 2) NPUHATME Nopsaka
pacyeta M BblOOP pacyeTHbIX (hakTopoB; 3) onpefeneHne TpebyemMoin TOUHOCTU
N3roTOB/IEHMSA MPUCNOCO6/EHNA NO BblGpaHHLIM MapameTpam; 4) pacnpegeneHue
[OMYCKOB W3rOTOB/IEHNA MPUCMOCO6/IEHNA Ha [0 MYCKM pa3sMepoB [feTane,
SABNAIOLLMXCA 3BEHbSIMWN pasMepHbIX Lierneit; 5) BHeceHne B TY cO60POUHOro yepTexa
NMyHKTa 06 06ecnevyeHUn TOYHOCTM MpUCNocobneHnst 06paboTKon ero B cbope (B
C/lyqyae HEBO3MOXXHOCTU WM 3KOHOMWYECKOW HelienecoobpasHocT obecneyeHus
MOJly4eHHOro pac4yeToM J0MnyckKa pasmMepa npucnocob1eHns nyTemM NU3roToB/IEHNS C

COOTBETCTBYIOLLEN TOYHOCTBLIO U COOPKM fie Tanein).
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BbI60p pacyeTHbIX MapamMeTpoB OCYLLECTB/AETCA B pe3ynbTarte aHainsa
MPUHATBIX CXeM 6a3MpoBaHNA WM 3aKper/ieHUs 3aroTOBKM W MpPUCnocobneHns, a
TaKke TOYHOCTM 06ecrneynBaeMblXx 06paboTKo pa3mepos. [lpucnocobneHve
paccyMTbIBAETCA HA TOYHOCTL MO OAHOMY NnapamMeTpy B Ciyyae, ec/im npu 06paboTke
3aroTOBKM pa3 Mepbl BbIMOHAKOTCA B O4HOM Hanpas/eHUn, N0 HECKO/IbKAM napa-’
MeTpaM, eCc/I Ha 3aroToBKe BbINOHAKTCA pa3mepbl B HECKOIbKNX Hamnpas/ieHNsAX
[2,4,7,9—11, 15, 16, 19, 24].

HanpasneHne pacyeTHOro napamertpa npucrnocobnieHns JO/MKHO COBMajatb C
Harpas/ieHNeM BbIMO/IHAEMOro pasMepa npu 06paboTke 3aroToBKW. Mpy nofyyveHnn
Ha o00pabaTbiBaeMOM 3aroTOBKE pPa3MEpOB B  HECKOJIbKMX  HarpaBneHUsaxX
npucrnocobsieHne MOXHO pPacCyMTbiBaTb TOSIBKO MO OAHOMY MapameTpy B
HarpasfieHU Hanbosiee TOYHOrO MO JOMYCKY M Hambonee OTBETCTBEHHOrO MO
UepTeXY M3roTaB/IMBAEMOW AeTan pasmepa.

B 3aBMCMMOCTW OT KOHKPETHbIX YC/OBWIA B Ka4eCTBe pPacyeTHbIX MapaMeTpoB
MOTYT BbICTYMNaTb [AOMNYCK MapaiefibHOCTU WU NepneHanKyNspHOCTN paboyeit
MOBEPXHOCTN YCTaHOBOYHBIX 3/IEMEHTOB K MOBEPXHOCTM KOpnyca NpucrnocobneHus,
KOHTaKTUPYHOLLE CO CTaHKOM; AOMYCK JIMHEMHbIX U YrN0BbIX Pa3MepoB; AOMYCK
COOCHOCTW  (3KCLEHTPUCMTET) W MEPMEeHAMKYNISAPHOCTU OCe  UMAUHAPUYECKNX
MOBEPXHOCTE M T. M. Yalle BCero pacyeTHbI NapameTp OnpeaensieT TOYHOCTb
MOMOXEHNS Paboumx MOBEPXHOCTENM YCTAHOBOYHLIX 3/1IEMEHTOB (MX pPaboumnx
MOBEPXHOCTEN)  MPUCNOCO6MEHMS  OTHOCUTENbHO  OMOPHbLIX  (MOCAA0YHbIX,
MPUCOEANHUTENbHBIX)  MOBEPXHOCTE  KOpnyca,  MOCPeACTBOM  KOTOPbIX
NMPUCNoCco6/IeHNe COeAUHAETCA CO CTOMIOM WU LUNUHAENEM CTaHka. Adpyrumu
C/I0BaMU, pacyeTHbI napaMeTp AO/MKEH CBA3bIBATb MO TOYHOCTM OTHOCUTE/IbHOIO
MOIOXKEHMS MOBEPXHOCTN NPUCNOCO6IEHNS, KOHTaKTUPYIOLWMe C 3aroTOBKON U CO
CTaHKOM.

MpoBepka NpUCMOCco6/eHMss Ha TOYHOCTb 3aK/l04aeTcs B TOM, YTOOLI
OnpefennTb, NO3BONT I 3TO MPUCMOCO6/IEHNE NPU €ro UCMO0Jb30BaHNN [OCTUYb

Heo6X0ANUMOI TOUHOCTM 06pabOoTKK AeTau.
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CyTb MPOBEPKN COCTOUT B ONPeAe/IEHNN CyMMapHOM NOrpeLLHOCT 06paboTKM
NPy MCMOoMb30BaHUN AaHHOr0 MPUCNOCO6/IEHMSA N CPaBHEHUW 3TOM BEIMUNHBI C
BE/IMYMHOW NONS A0NycKa AN AaHHOro HOMWHAaNbHOro pasmepa Mo 3agaHHOMY

KBa/IMTETY TOYHOCTU, T.€. Os<T, rae T =0,2 MM — flonycKa Ha pa3mep

ds = KE{/(Z@)Z, rie K =1,1 — KO3((MMLMNEHT, YYNTHIBAIOWMIA 3aKOH
pacnpefeneHns CoCTaBNALLMX NOrPeLLHOCTel;
O, — MaKCMMaJIbHOe 3HaYeHVe COCTaB/IAOLLMX NMOrPeLLIHOCTEN.
5= KO 67 +0%, +8% +57 +57,
Noe O =0,02 MM.- NOrpelsHOCTb CTaHKa, BbIMOMHAGTCA MPU MNPOBEPKE
pagvanbHOro GUeHns WNUHAENS.

Onp = 0,015 MM .- MOrpeLHOCTb PacnoioXKeHWs MOBEPXHOCTEN NpMcnocobneHns

Ha CTaHKe.

On = 0,01 MM- nOrpewHocTb PacrofioKEHNS OMOPHbIX MOBEPXHOCTEN

OTHOCMUTE/IbHO NM0Caf04HON NOBEPXHOCTEN NPUCMIOCO6IEHNS.

05 =0,01 MM- NOrpeLLHOCTb 6a3MpoBaHMA 3ar0TOBKM B paAnasibHOM Hanpas/ieHUN,
0, = 0,025 MM- MOrpeLHoCTb 3aKpensieHuns.

05 =0,04 mm.

Ycnosue Oy <T (0,2>0,018) BbINOMHAETCA, 3HAYUT, MPUCNOCOB/IEHNE MOXET

obecrneymsarb 3a/laHHYH TOYHOCTb.

3.4.2 Pac4éT 1 BbI60p NocagoK NOALLUMMHUKOB KayeHUs

VicxoaHble AaHHbIE:
MogwmnnHuk Ne205
Knacc TouHoctn 0

PaananbHas peakuma R = 1,6 kH

/lucm
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Ocesoe ycunve A =2 kH

XapaKTep Harpysku - ¢ yMepeHHbIMI TONYKamu 1 BUGpaLusimu, neperpyska
10 150%.

Pasmepbl nogumnnHuka [2]:

d =25mm

D =50mMm

B =21mm

r=2mm

B =12

AN LMPKYNALNOHHO-HArpyXXeHHOro KosbLa onpegensieTcs MHTEHCUBHOCTb
Harpy>eHus Pg, H.

R
P =g, Ka FIF,

rae R — pagmanbHasa peakums onopbl Ha NOAWNMHUK, KH

B — WwWnpuHa noAWwnnHmKa, Mv

I — pagunyc acok Kose, NoALUNNHNKE, MM

Kn — AMHaMUYecKnin KoaghdmumeHT nocagkm [1,1a6:.3.5]

F — KoathpmnumeHT ocnabneHns nocagoyHoro Hatara npu nosoM Basne nam
TOHKOCTEHHOM Koprnyce

Fao — KO(PUUMEHT HEpaBHOMEPHOCTU pacnpefeneHus paamnanbHOi
HarpysKku mexay psAaMu POJINKOB nnm MeXay  CABOEHHbIMY
LLIAPMKONOALWMMHUKAMW MPU HAZIMYUN OCEBOI Harpy3ku Ha onopy [1,1a6n. 3.2]

_1600°

= ——[1[1,4[2 = 263,5H/Mm
21-2[2

o BENMUYNHE UHTEHCMBHOCTMW HarpyXeHus P BbIGMPaeM BU NOCAAKN « jS > -

rnocajKa Ha Ba

/ucm
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[na Koney, BOCMPUHUMAIOWMX KofiebaTe/lbHOE U MECTHOE Harpy>KeHue,
BbIOMpaeTCa BWA MOCaAKM B 3aBMCUMOCTM OT XapakTepa HarpyXeHus u Buaa
Kopryca

«H>» - nocagka B kopnyc

Bbl6op kBasmMTeTa 414 NOCAL0K Konew, NoAWMMHUKOB

[na Bana — 6 KBannTeT

[ns Kopnyca — 7 KBMTET

Mo TOCT 520 — 89 n MOCT 25347 — 82 onpeaensiem oTKnoHeHus ES, El, ei,
es, CTPOMM Mnons LOMYCKOB Mo Hapy>kHomy (D) v BHyTpeHHemy (d) AvameTpam u
onpeaensieM TabnnyHble HATAMM Niyax Y Niin

OTKNOHEHWS AN151 BHYTPEHHEr0 KOJbLa MNOALLIMNHUKA:

ES = +8 MKMm, El = -8 MKM

OTKNOHEHWE NS HAPY>KHOT0 KOMbLa NOALMMHUKA:

es = +25 MKM, ei = 0 MKM

Onpegensem none gonycka BHyTpeHHero (L5) u HapyxHoro (15) koney
[1,Tabn. 3.9]

LO =-12 MKMm, 10 = -15 MKM

+]008 707
j d
3 s % Y /@/ 4
EES EEE %_/ % i L
]
l 0008 0% \ -G08
2 d
3
Cxema pacrnonoxXxeHuns nonem [onyckKa
I\lminzdmin' Dmaxzei'ES (31)
I\lmax:dmax'Dminzes'EI (32)

Npin=-0,008-(-0,012)=0,004 mm
Nmax=0,008-(-0,012)=0,020 mMm

/lucm
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2.6 BbIYMCMM MUHVMa/IbHBIV AONYCTUMbIA HATST:

1
=— (33)
‘%EE
O
K - KOHCTPYKTMBHbIIi (hakTop,
rae do — NpMBeAEHHbI AnaMeTp BHYTPEHHErO KofbLa
d =d+D 0 (3.4)
4
g =d+D d _gy,90-50 _ o
K=_ T =373
B
(600
13[R K
u =" 3.5
mingon (B _ 2r) Oe ( )
rae R — paguanbHas peakumsa
3
. 13[RIK _ 131,6 (10° 3,273 — 0,004 MM =4MKM
o (B-2r)m0o°  (21-2[2)m10°
Ycnosue Npin2U ;. BbINOHSAETCS,
0,004 = 0,004 - YCNOBWE BbINOHEHO
2.7 Bbluncnimm makcumManbHbliA JONYCTUMbIA HATAT:
Umaxﬁlon :11’4 [O-AOH] 6 (K m (36)
(2K -2)010
rae [o,..] =400 — npesen NPOYHOCTM LLIAPUKOMOALIMMHUKOBOM CTA/N
u_ =114 400 ~[3,273(50 = 0,164 MM
: (203,273-2)10
N <U axpon - YC/I0BVIE BbIMOJTHEHO.
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0,020 < 0,164

MpoBepsieM HamuKe NocagoyHoro paboyero 3asopa:

Mo BHYTpeHHeMY avameTpy (d) onpegenseM min 1 max pagvasibHbliA 3a30p
[1,Tabn. 3.11]:

Gnin=12 MKM, G,,,x=29 MKM
OnpepensieMm Hauya/bHbIN paanabHbIiA 3a30p:
GH - Gma>< +Gmin
2

G, = Gpoe + Gpin _ 29112
2 2
Onpenennm 3heKTUBHbIA HATAT:

U, =085[N,

rae N, - YCPeaHEHHbI HaTar

+ )
N = N max N min

cp 2
N __+N_ 0,020+0,004

max min

cp 2
U, =0,8500,012=0,0102 mm

=0,012 Mmm

Onpegennm paboymnin paguanbHbIii 3a30p:
G, =G, -Ad (2.11)
rae Ad =U G:— =0,0102 DZ% =0,0085 MM

0

G, =0,0205-0,0085 = 0,012 M
Ycnosve G, >0 - BbINOMHEHO.
Onpeaenvm ycunme 3anpeccoBkmn NoALnnHKKa Ha Ban (P, ):

U, OFEXB
3anp 2K
Foe f =014 - KO3PPULUMEHT TPEHMS NPK 3aNPECCOBKe

= 20,5 mkm nnn 0,0205 mm

(3.7)

(3.8)

(3.9)

(3.10)

nNam.

JincT

Ne nokym. Moanuce | daT
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E=2 ElO“[I'Ia] - MOAY/b YMPYrocTh CTanu

_0,0102M,14 200" (3142110
e 23,273

=28769 H

Onpeaenym TemnepaTypy Harpesa MO/LLIMMHUKA B Macne Ans YCTaHOBKM €ro

Ha Ba:
+
s — Nmax Sc6 + 200C (311)
o [d
rope a=12 DO‘G[OC‘l] - TemnepaTypHblii  KO3PMUUMEHT  NNHEAHOrO

pacLUMPEHst NOALLIMMHKOBO CTam

S, =0,008MM - cOOPOYHLI 3a30p

~ 0,020 +0,008

=—m T4 200C = 66,7 °C
MOA  12m0™° mo

[MoCKO/bKY B NpoLecce ynbTPa3ByKOBOW 06pabOTKM MHCTPYMEHT COBEPLUAET B
OCHOBHOM BO3BpaTHO-MOCTynNaTeNbHOe [ABMXeHue (6e3 BpallaTeslbHOro ABUXXeHWS),
TO MPOCBEP/IEHHOE OTBEPCTUE MOXET MMETb He TO/IbKO LWAVHAPUYECKYHO (OopMY,
HO 1 NGy APYryto POpPMYy CNOXHON KOH(UIypaumunu. STOT CNocob MOXET ObITb
NpUMeHeH AN 00paboTKM MaTepuanos, TPYAHO 06pabaTbiBaeMbIX OObIYHBIMU
MeTogamu. Ecnm 3aMeHUTb CBEP/IN/IbHBIA UHCTPYMEHT TOMKUM fIE3BMEM, TO Nprbop
npesBpalwaeTcsd B MPUCMOCO6/IeHNe AN8 pacnuanBaHUa WAK  paspesaHus. [pu
yrnoTpe6/ieHN COOTBETCTBYIOLLEIO WHCTPYMEHTa MOXHO MPOM3BOAUTL TakKXKe
LnndgosaHmne. ATOT Cnocob NO3BOJAET paccBep/IMBaTb OTBEPCTMA NH0BOro pasmepa,
[0 COTbIX A0Ne MUNNMETPA, U BbICTPO 6e3 BCAKNX 3aTPYAHEHWNA B OUYEHb XPYMKUX
martepuanax, Hanpumep, B TBEPAbIX CniaBax U3 CreyeHHbIX Kapounaos, B MarHUTHbIX
CTandx, LWTaMnoBbIX CTansX, B BOSb()paMe, TuUTaHe M MonmbaeHe. YucrtoTa
MOBEPXHOCTU N TOYHOCTb 00pPabOTKWM 3aBUCAT, B MEPBYHO O4epedb, OT Be/IMYMHbI
3epeH abpasnBOB, a TakKXKe OT TOYHOCTU COOPKM MPUCNOCOBSIEHUS N YCTaHOBKM

NHCTpyMeHTa. [pn Hagnexailem Bbl6ope abpasvBoB W MNpaBWIbHON COOpPKe
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npucnoco6ieHns 06paboTka ¢ N0 CTeNeHbD TOYHOCTM U YACTOTbI MOBEPXHOCTU
He BbI3bIBaET 3aTPYLHEHNIA.

O cKOopoCcTM ynbTpas3BYKOBOIO CBepfieHWs Kapbuaa Bo/b(pama [JaeT
NnpeAcTaB/ieHMe Cnefyowmnin npuMep: Npv MOMOLWM WHCTPYMEHTa CreumasnibHOi
(hopMbl KBagpaTHOe OTBEpCTUe ceveHnem 6,25 X 6,25, rnyouHon 3 MM MOXXHO
npocsepnmMtb 3a 10 MWH., NPUMEHSS B KayecTBe abpas3vBa KapOOpyHA.
YnbTpa3ByKOBOW CMOCO6 MOXET ObITb Takke MPUMEHEH MpPU  M3rOTOBIEHUN
TBEPAOCN/IaBHbIX LITAMMOB A/19 YeKaHKW penbeoB U mepaneil. B atom cnyyae
BUOPUPYIOLWMIA ~ MHCTPYMEHT  AO/DKEH  WMeTb  penbeld  fAeTasm,  KoTopas
OTneyaTbIBaeTCs B MeTasle.

YNbTpa3ByKOBOW METOL CBEP/iEHUS MMEET, MOMUMO CKOPOCTU M TOYHOCTM
06paboTKK, eLle TO NPenMyLLEeCTBO, YTO BBUAY OTCYTCTBMSA Harpesa OH He BbI3bIBaeT
CTPYKTYPHbIX ~ M3MEHEHMn B  obpabaTbiBaeMoM  MaTepuane. Pabota Ha
YNbTPa3BYKOBOW YCTAHOBKE He TpebyeT BbICOKON KBa/M(IMKALUM U 3HAYNTENbHbIX
3KCNJlyaTalMOHHbIX PacX0/0B.

[MOCKOMbKY B npouecce YnbTpa3ByKOBOW 06pabOTKM MHCTPYMEHT COBEpLUAET B
OCHOBHOM BO3BpaTHO-MOCTynaTe/bHOe [ABMXeHue (6e3 BpallaTeslbHOro 4BUXXeHWS),
TO MPOCBEP/IEHHOE OTBEPCTUE MOXET MMETb He TOMIbKO LWAVHAPUYECKYHO (OpMY,
HO 1 N6y APYryto POpPMY CMOXHON KOH(UIrypaumm. 3TOT cnocob MOXET ObITb
NpUMeHeH AN 00paboTKM MaTepuanoB, TPYAHO 06pabaTbiBaeMbIX OObIYHBIMU
MeTogamu. Ecnm 3aMeHUTb CBEP/IN/IbHBIA UHCTPYMEHT TOMKUM fIE3BMEM, TO Nprbop
npespawaeTcsd B MPUCMOCO6/IeHNe ANS  pacnuanBaHUa WAK  paspesaHus. [pu
yrnoTpe6/eHNN COOTBETCTBYHOLLETO WHCTPYMEHTA MOXHO MPOM3BOAUTL  TakXKe
LnndosaHmne. ATOT CNocob NO3BOJIAET paccBep/IMBaTb OTBEPCTMA 1H06Oro pasmepa,
[0 COTbIX A0Ne MUNNMETPA, U ObICTPO 6e3 BCAKMX 3aTPYAHEHWNA B OUYEHb XPYMKUX
martepuanax, Hanpumep, B TBEPAbIX CrjiaBax U3 CreyYeHHbIX Kapbuaos, B MarHUTHbIX
CTandx, LWTaMnoBbIX CTansX, B BOSb()paMe, TuUTaHe M MonnbaeHe. YucrtoTa
MOBEPXHOCTN N TOYHOCTb 06PabOTKM 3aBUCAT, B MEPBYHO O4epedb, OT Be/IMYMHbI
3epeH abpasnBOB, a TaKXKe OT TOYHOCTM COOPKM MPUCNOCOB/EHNS N YCTaHOBKM

NMHCTpyMeHTa. [pn Hagnexailem Bbl6ope abpasvBOB M MPaBU/IbHON COOPKe
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npucnoco6ieHns 06paboTka ¢ N0 CTeNeHbD TOYHOCTM U YACTOTbI MOBEPXHOCTU
He BbI3bIBaET 3aTPYLHEHNIA.

O cKOopoCcTM ynbTpas3BYKOBOIO CBepfieHWs Kapbuaa Bo/b(pama [JaeT
NnpeAcTaB/ieHMe Cnefyowmnin npuMep: Npv MOMOLWM WHCTPYMEHTa CreumasnibHOi
(hopMbl KBagpaTHOe OTBEpCTUe ceveHnem 6,25 X 6,25, rnyouHon 3 MM MOXXHO
npocsepnntb 3a 10 MWH., NpPUMEHSS B KayecTBe abpasvBa KapbopyHA,.
YnbTpa3ByKOBOW CMOCO6 MOXET ObITb Takke MPUMEHEH MpPU  M3rOTOBIEHUN
TBEPAOCN/IaBHbIX LITAMMOB A/19 YeKaHKW penbeoB U mepaneil. B atom cnyyae
BUOPUPYIOLWMIA ~ MHCTPYMEHT  [O/DKEH  WMeTb  penbeld  fAeTasm,  KoTopas
OTneyaTbIBaeTCs B MeTasle.

YNbTpa3ByKOBOW METOL CBEp/ieHUS MMEET, MOMUMO CKOPOCTM M TOYHOCTM
06paboTKK, eLle TO NPenMyLLEeCTBO, YTO BBUAY OTCYTCTBMSA Harpesa OH He BbI3bIBaeT
CTPYKTYPHbIX ~ M3MEHEHMn B  obpabaTbiBaeMoM  MaTepuane. Pabota Ha
YNbTPa3BYKOBOW YCTAHOBKE He TpebyeT BbICOKON KBa/M(MKALUM WU 3HAYNTEbHbIX
3KCNJlyaTauOHHbIX PacX0/0B.

[MOCKOMbKY B npouecce YnbTpa3ByKOBOW 06pabOTKM MHCTPYMEHT COBEpLUAET B
OCHOBHOM BO3BpaTHO-MOCTynaTe/bHOe [ABMXeHue (6e3 BpallaTeslbHOro 4BUXXeHWS),
TO MPOCBEP/IEHHOE OTBEPCTUE MOXET MMETb He TOJIbKO LWANHAPUYECKYIO (hopMmy,
HO 1 N6y APYryto POpPMY CMOXHON KOH(UIrypaumm. 3TOT cnocob MOXET ObITb
NpUMeHeH AN 00paboTKM MaTepuanoB, TPYAHO 06pabaTbiBaeMbIX OObIYHBIMU
MeTogamu. Ecnm 3aMeHUTb CBEP/IN/IbHBIA UHCTPYMEHT TOMKUM fIE3BMEM, TO Nprbop
npesBpawaeTcsd B MPUCMOCO6/IEHNe ANA  pacnuanBaHUa WAn  paspesaHuns. [pu
yrnoTpe6/eHNN COOTBETCTBYHOLLETO WHCTPYMEHTA MOXHO MPOM3BOAUTL  TakXKe
LnndosaHmne. ATOT CNocob NO3BOJIAET paccBep/IMBaTb OTBEPCTMA 1H06Oro pasmepa,
[0 COTbIX A0Ne MUNNMETPA, U ObICTPO 6e3 BCAKNX 3aTPYAHEHWNA B OYEHb XPYMKUX
martepuanax, Hanpumep, B TBEPAbIX CniaBax U3 CrieyeHHbIX Kapouaos, B MarHUTHbIX
CTandx, LWTaMnoBbIX CTansX, B BOSb()paMe, TuUTaHe M MonnbaeHe. YucrtoTa
MOBEPXHOCTN N TOYHOCTb 06PabOTKM 3aBUCAT, B MEPBYHO O4epedb, OT Be/IMYMHbI
3epeH abpasnBOB, a TaKXKe OT TOYHOCTM COOPKM MPUCNOCO6MIEHMSA U YCTAaHOBKU

NMHCTpyMeHTa. [pn Hagnexallem Bbl6ope abpa3vBoB M MpPaBU/IbHOW COOPKe
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npucnoco6ieHns 06paboTka ¢ N0 CTeNeHbD TOYHOCTM U YACTOTbI MOBEPXHOCTU
He BbI3bIBaET 3aTPYLHEHNIA.

O cKOopoCcTM ynbTpas3BYKOBOIO CBepfieHWs Kapbuaa Bo/b(pama [JaeT
NnpeAcTaB/ieHMe Cnefyowmnin npuMep: Npv MOMOLWM WHCTPYMEHTa CreumasnibHOi
(hopMbl KBagpaTHOe OTBEpCTUe ceveHnem 6,25 X 6,25, rnyouHon 3 MM MOXXHO
npocsepnmMtb 3a 10 MWH., NPUMEHSS B KayecTBe abpasvBa KapbopyHA.
YnbTpa3ByKOBOW CMOCO6 MOXET ObITb Takke MPUMEHEH MpPU  M3rOTOBIEHUN
TBEPAOCN/IaBHbIX LITAMMOB A/19 YeKaHKW penbeoB U mepaneil. B atom cnyyae
BUOPUPYIOLWMIA ~ MHCTPYMEHT  AO/DKEH  WMeTb  penbeld  fAeTasm,  KoTopas
OTneyaTbIBaeTCs B MeTasle.

YNbTpa3ByKOBOW METOL CBEp/ieHUS MMeeT, MOMUMO CKOPOCTU U TOYHOCTU
06paboTKK, eLle TO NPenMyLLEeCTBO, YTO BBUAY OTCYTCTBMSA Harpesa OH He BbI3bIBaeT
CTPYKTYPHbIX ~ M3MEHEHMn B  obpabaTbiBaeMoM  MaTepuane. Pabota Ha
YNbTPa3BYKOBOW YCTAHOBKE He TpebyeT BbICOKON KBa/M(IMKALUM U 3HAYNTENbHbIX
3KCNJlyaTauMOHHbIX PacX0/0B.

[MOCKOMbKY B npouecce YnbTpa3ByKOBOW 06pabOTKM MHCTPYMEHT COBEpLUAET B
OCHOBHOM BO3BpaTHO-MOCTynaTe/bHOe [ABMXeHue (6e3 BpallaTeslbHOro 4BUXXeHWS),
TO MPOCBEP/IEHHOE OTBEPCTUE MOXET MMETb He TOMIbKO LWAVHAPUYECKYHO (OpMY,
HO 1 N6y APYryto POpPMY CMOXHON KOH(Urypaumm. 3TOT cnocob MOXET ObITb
NpUMeHeH AN 00paboTKM MaTepuanoB, TPYAHO 06pabaTbiBaeMbIX OObIYHBIMU
MeTogamu. Ecnm 3aMeHUTb CBEP/IN/IbHBIA UHCTPYMEHT TOMKUM fIE3BMEM, TO Nprbop
npespawaeTcsd B MPUCMOCO6/IeHNe ANS  pacnuanBaHUa WAK  paspesaHus. [pu
yrnoTpe6/ieHN COOTBETCTBYIOLLEIO WHCTPYMEHTa MOXHO MPOU3BOAUTL TakXke
LnndosaHmne. ATOT CNocob NO3BOJIAET paccBep/IMBaTb OTBEPCTMA 1H06Oro pasmepa,
[0 COTbIX A0Ne MUNNMETPA, U ObICTPO 6e3 BCAKMX 3aTPYAHEHWNA B OUYEHb XPYMKUX
martepuanax, Hanpumep, B TBEPAbIX CniaBax U3 CrieyeHHbIX Kapouaos, B MarHUTHbIX
CTandx, LWTaMnoBbIX CTansX, B BOSb()paMe, TuUTaHe M MonnbaeHe. YucrtoTa
MOBEPXHOCTN N TOYHOCTb 06PabOTKM 3aBUCAT, B MEPBYHO O4epedb, OT Be/IMYMHbI
3epeH abpasnBOB, a TakKXKe OT TOYHOCTM COOPKM MPUCNOCO6/EHMSA U YCTAaHOBKU

NMHCTpyMeHTa. [pn Hagnexallem Bbl6ope abpa3vBoB M MpPaBU/IbHOW COOPKe
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npucnoco6ieHns 06paboTka ¢ N0 CTeNeHbD TOYHOCTM U YACTOTbI MOBEPXHOCTU
He BbI3bIBaET 3aTPYLHEHNIA.

O cKOopoCcTM ynbTpas3BYKOBOIO CBepfieHWs Kapbuaa Bo/b(pama [JaeT
NnpeAcTaB/ieHMe Cnefyowmnin npuMep: Npv MOMOLWM WHCTPYMEHTa CreumasnibHOi
(hopMbl KBagpaTHOe OTBEpCTUe cedeHmem 6,25 X 6,25, rny6uHoi 3 MM MOXXHO
npocsepnntb 3a 10 MWH., NpPUMEHSS B KayecTBe abpasvBa KapbopyHA,.
YnbTpa3ByKOBOW CMOCO6 MOXET ObITb Takke MPUMEHEH MpPU  M3rOTOBIEHUN
TBEPAOCN/IaBHbIX LITAMMOB A/19 YeKaHKW penbeoB U mepaneil. B atom cnyyae
BUOPUPYIOLWMIA ~ MHCTPYMEHT  [O/DKEH  WMETb  penbeld  fAeTasm,  KoTopas
OTneyaTbIBaeTCs B MeTasle.

YNbTpa3ByKOBOW METOL CBEp/ieHUS MMEET, MOMUMO CKOPOCTM M TOYHOCTM
06paboTKK, eLle TO NPenMyLLEeCTBO, YTO BBUAY OTCYTCTBMSA Harpesa OH He BbI3bIBaeT
CTPYKTYPHbIX  M3MEHEHW B  obpabaTbiBaeMOM  MaTepuane. Pabota Ha
YNbTPa3BYKOBOW YCTAHOBKE He TpebyeT BbICOKON KBa/M(IMKALUM U 3HAYNTENbHbIX
3KCNJlyaTauOHHbIX PacX0/0B.

[MOCKOMbKY B npouecce YnbTpa3ByKOBOW 06pabOTKM MHCTPYMEHT COBEpLUAET B
OCHOBHOM BO3BpaTHO-MOCTynaTe/bHOe [ABMXeHue (6e3 BpallaTeslbHOro 4BUXXeHWS),
TO MPOCBEP/IEHHOE OTBEPCTME MOXET MMETb He TOMIbKO LWAVHAPUYECKYHO (OpMY,
HO 1 N6y APYryto POpPMY CMOXHON KOH(UIrypaumm. 3TOT cnocob MOXET ObITb
NpUMeHeH AN 00paboTKM MaTepuanoB, TPYAHO 06pabaTbiBaeMbIX OObIYHBIMU
MeTofamu. Ecnv 3aMeHUTb CBEP/IN/IbHBIA NHCTPYMEHT TOMKUM JIe3BMEM, TO Nprbop
npespawaeTcsd B MPUCMOCO6/IeHNe ANS  pacnuanBaHUa WAK  paspesaHus. [pu
yrnoTpe6/eHNN COOTBETCTBYHOLLETO WHCTPYMEHTA MOXHO MPOM3BOAUTL  TakXKe
LnndosaHmne. ATOT CNocob NO3BOJIAET paccBep/IMBaTb OTBEPCTMA 1H06Oro pasmepa,
[0 COTbIX A0Ne MUNINMETPA, U 6bICTPO 6e3 BCAKNX 3aTPYAHEHWNIA B OUYEHb XPYMKUX
martepuanax, Hanpumep, B TBEPAbIX CniaBax U3 CrieyeHHbIX Kapouaos, B MarHUTHbIX
CTandx, LWTaMnoBbIX CTansX, B BOSb()paMe, TuUTaHe M MonnbaeHe. YucrtoTa
MOBEPXHOCTN M TOYHOCTb 00PabOTKM 3aBUCAT, B MEPBYHO OYepedb, OT BeUYUHDI
3epeH abpasnBOB, a TaKXKe OT TOYHOCTM COOPKM MPUCNOCOB/EHNS N YCTaHOBKM

NMHCTpyMeHTa. [pn Hagnexallem Bbl6ope abpa3vBoB M MpPaBU/IbHOW COOPKe
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npucnoco6ieHns 06paboTka ¢ N0 CTeNeHbD TOYHOCTM U YACTOTbI MOBEPXHOCTU
He BbI3bIBaET 3aTPYLHEHNIA.

O cKopocTM ynbTpas3ByKOBOrO CBepsieHUs Kapbupa Bonb(pama faet
NnpeAcTaB/ieHMe Cnefyowmnin npuMep: Npv MOMOLWM WHCTPYMEHTa CreumasnibHOi
(hopMbl KBagpaTHOe OTBEpCTUe ceveHnem 6,25 X 6,25, rnyouHon 3 MM MOXXHO
npocsepnntb 3a 10 MWH., NpPUMEHSS B KayecTBe abpasvBa KapbopyHA,.
YnbTpa3ByKOBOW CMOCO6 MOXET ObITb TakkKe MPUMEHEH MpPU  M3rOTOBIEHUN
TBEPAOCN/IaBHbIX LITAMMOB A/19 YeKaHKW penbeoB U mepaneil. B atom cnyyae
BUOPUPYIOLWMIA ~ MHCTPYMEHT  AO/DKEH  WMeTb  penbeld  fAeTasm,  KoTopas
OTneyaTbIBaeTCs B MeTasle.

YNbTpa3ByKOBOW METOL CBEp/ieHUS MMEET, MOMUMO CKOPOCTM M TOYHOCTM
06paboTKK, eLle TO NPenMyLLEeCTBO, YTO BBUAY OTCYTCTBMSA Harpesa OH He BbI3bIBaeT
CTPYKTYPHbIX ~ M3MEHeHWn B  obpabaTbiBaeMoOM  MaTepuane. Pabota Ha
YNbTPa3BYKOBOW YCTAHOBKE He TpebyeT BbICOKON KBa/M(IMKALUM U 3HAYNTENbHbIX
3KCNJlyaTauOHHbIX PacX0/0B.

[MOCKOMbKY B npouecce YnbTpa3ByKOBOW 06pabOTKM MHCTPYMEHT COBEpLUAET B
OCHOBHOM BO3BpaTHO-MOCTynaTeNbHOe [ABMXeHue (6e3 BpallaTeslbHOro ABUXKeHWs),
TO MPOCBEP/IEHHOE OTBEPCTUE MOXET MMETb He TOMIbKO LWAVHAPUYECKYHO (OpMY,
HO 1 N6y APYryto POpPMY CMOXHON KOH(UIrypaumm. 3TOT cnocob MOXET ObITb
NpUMeHeH AN 00paboTKM MaTepuanoB, TPYAHO 06pabaTbiBaeMbIX OObIYHBIMU
MeTogamu. Ecnm 3aMeHUTb CBEP/IUSIbHBIA MHCTPYMEHT TOMKUM fIe3BMEM, TO Npubop
npespawaeTcsd B MPUCMOCO6/IeHNe ANS  pacnuanBaHUa WAK  paspesaHus. [pu
yrnoTpe6/eHNN COOTBETCTBYHOLLETO WHCTPYMEHTA MOXHO MPOM3BOAUTL  TakXKe
LnndosaHmne. ATOT CNocob NO3BOJIAET paccBep/IMBaTb OTBEPCTMA 1H06Oro pasmepa,
[0 COTbIX A0Ne MUNINMETPA, U ObICTPO 6e3 BCAKUX 3aTPYAHEHWNA B OUYEHb XPYMKUX
martepuanax, Hanpumep, B TBEPAbIX CniaBax U3 CrieyeHHbIX Kapouaos, B MarHUTHbIX
CTandx, LWTaMnoBbIX CTansX, B BOSb()paMe, TuUTaHe M MonnbaeHe. YucrtoTa
MOBEPXHOCTN N TOYHOCTb 00PabOTKM 3aBUCAT, B MEPBYHD O4epedb, OT BEIMUMHDI
3epeH abpasnBOB, a TaKXKe OT TOYHOCTM COOPKM MPUCNOCOB/EHNS N YCTaHOBKM

NMHCTpyMeHTa. [pn Hagnexallem Bbl6ope abpa3vBoB M MpPaBU/IbHOW COOPKe
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npucnoco6ieHns 06paboTka ¢ N0 CTeNeHbD TOYHOCTM U YACTOTbI MOBEPXHOCTU
He BbI3bIBaET 3aTPYLHEHNIA.

O cKOopoCcTM ynbTpas3BYKOBOIO CBepfieHWs Kapbuaa Bo/b(pama [JaeT
NnpeAcTaB/ieHMe Cnefyowmnin npuMep: Npv MOMOLWM WHCTPYMEHTa CreumasnibHOi
(hopMbl KBagpaTHOe OTBEpCTUe ceveHnem 6,25 X 6,25, rnyouHon 3 MM MOXXHO
npocsepnmMtb 3a 10 MWH., NPUMEHSS B KayecTBe abpasvBa KapbopyHA.
YnbTpa3ByKOBOW CMOCO6 MOXET ObITb Takke MPUMEHEH MpPU  M3rOTOBIEHUN
TBEPAOCN/IaBHbIX LITAMMOB A/19 YeKaHKW penbeoB U mepaneil. B atom cnyyae
BUOPUPYIOLWMIA ~ MHCTPYMEHT  AO/DKEH  WMeTb  penbeld  fAeTasm,  KoTopas
OTneyaTbIBaeTCs B MeTasle.

YNbTpa3ByKOBOW METOL CBEp/ieHUS MMeeT, MOMUMO CKOPOCTU U TOYHOCTU
06paboTKK, eLle TO NPenMyLLEeCTBO, YTO BBUAY OTCYTCTBMSA Harpesa OH He BbI3bIBaeT
CTPYKTYPHbIX ~ M3MEHEHMn B  obpabaTbiBaeMoM  MaTepuane. Pabota Ha
YNbTPa3BYKOBOW YCTAHOBKE He TpebyeT BbICOKON KBa/M(IMKALUM U 3HAYNTENbHbIX
3KCNJlyaTauMOHHbIX PacX0/0B.

[MOCKOMbKY B npouecce YnbTpa3ByKOBOW 06pabOTKM MHCTPYMEHT COBEpLUAET B
OCHOBHOM BO3BpaTHO-MOCTynaTe/bHOe [ABMXeHue (6e3 BpallaTeslbHOro 4BUXXeHWS),
TO MPOCBEP/IEHHOE OTBEPCTUE MOXET MMETb He TOMIbKO LWAVHAPUYECKYHO (OpMY,
HO 1 N6y APYryto POpPMY CMOXHON KOH(Urypaumm. 3TOT cnocob MOXET ObITb
NpUMeHeH AN 00paboTKM MaTepuanoB, TPYAHO 06pabaTbiBaeMbIX OObIYHBIMU
MeTogamu. Ecnm 3aMeHUTb CBEP/IN/IbHBIA UHCTPYMEHT TOMKUM fIE3BMEM, TO Nprbop
npespawaeTcsd B MPUCMOCO6/IeHNe ANS  pacnuanBaHUa WAK  paspesaHus. [pu
yrnoTpe6/ieHN COOTBETCTBYIOLLEIO WHCTPYMEHTa MOXHO MPOU3BOAUTL TakXke
LnndosaHmne. ATOT CNocob NO3BOJIAET paccBep/IMBaTb OTBEPCTMA 1H06Oro pasmepa,
[0 COTbIX A0Ne MUNNMETPA, U ObICTPO 6e3 BCAKMX 3aTPYAHEHWNA B OUYEHb XPYMKUX
martepuanax, Hanpumep, B TBEPAbIX CniaBax U3 CreyYeHHbIX Kapouaos, B MarHUTHbIX
CTandx, LWTaMnoBbIX CTansX, B BOSb()paMe, TuUTaHe M MonnbaeHe. YucrtoTa
MOBEPXHOCTN N TOYHOCTb 06PabOTKM 3aBUCAT, B MEPBYHO O4epedb, OT Be/IMYMHbI
3epeH abpasnBOB, a TaKXKe OT TOYHOCTM COOPKM MPUCNOCOB/EHNS N YCTaHOBKM

NMHCTpyMeHTa. [pn Hagnexailem Bblbope abpasvBOB W MNpaBW/IbHON COOPKe

/ucm

nNam.

NueT Ne gokym. Mognuck | AaT

17




63

npucnoco6ieHns 06paboTka ¢ N0 CTeNeHbD TOYHOCTM U YACTOTbI MOBEPXHOCTU
He BbI3bIBaET 3aTPYLHEHNIA.

O cKOopoCcTM ynbTpas3BYKOBOIO CBepfieHWs Kapbuaa Bo/b(pama [JaeT
NnpeAcTaB/ieHMe Cnefyowmnin npuMep: Npv MOMOLWM WHCTPYMEHTa CreumasnibHOi
(hopMbl KBagpaTHOe OTBEpCTUe ceveHnem 6,25 X 6,25, rnyouHon 3 MM MOXXHO
npocsepnmMtb 3a 10 MWH., NPUMEHss B KadvecTBe abpas3vBa KapbOpyHA.
YnbTpa3ByKOBOW CMOCO6 MOXET ObITb Takke MPUMEHEH MpPU  M3rOTOBIEHUN
TBEPAOCN/IaBHbIX LITAMMOB A/19 YeKaHKW penbeoB U mepaneil. B atom cnyyae
BUOPUPYIOLWMIA ~ MHCTPYMEHT  AO/DKEH  WMeTb  penbeld  fAeTasm,  KoTopas
OTneyaTbIBaeTCs B MeTasle.

YNbTpa3ByKOBOW METOL CBEP/ieHUS MMeeT, MOMUMO CKOPOCTU M TOYHOCTM
06paboTKK, eLle TO NPenMyLLEeCTBO, YTO BBUAY OTCYTCTBMSA Harpesa OH He BbI3bIBaeT
CTPYKTYPHbIX ~ M3MEHEHMn B  obpabaTbiBaeMoM  MaTepuane. Pabota Ha
YNbTPa3BYKOBOW YCTAHOBKe He TpebyeT BbICOKOW KBa/M(MKALMUA U 3HAYUTESNIbHbIX
3KCNJlyaTauOHHbIX PacX0/0B.

[MOCKOMbKY B npouecce YnbTpa3ByKOBOW 06pabOTKM MHCTPYMEHT COBEpLUAET B
OCHOBHOM BO3BpaTHO-MOCTynaTe/bHOe [ABMXeHue (6e3 BpallaTeslbHOro 4BUXXeHWS),
TO MPOCBEP/IEHHOE OTBEPCTUE MOXET MMETb He TOMIbKO LWAVHAPUYECKYHO (OpMY,
HO 1 N6y APYryto POpMy CMOXHON KOH(UIrypaumm. 3TOT cnocob MOXET ObITb
NpUMeHeH AN 00paboTKM MaTepuanoB, TPYAHO 06pabaTbiBaeMbIX OObIYHBIMU
MeTogamu. Ecnm 3aMeHUTb CBEP/IN/IbHBIA UHCTPYMEHT TOMKUM fIE3BMEM, TO Nprbop
npespawaeTcsd B MPUCMOCO6/IeHNe ANS pacnuanBaHUa WAK  paspesaHuns. [pu
yrnoTpe6/eHNN COOTBETCTBYHOLLETO WHCTPYMEHTA MOXHO MPOM3BOAUTL  TakXKe
LnndosaHmne. ATOT CNocob NO3BOJIAET paccBep/IMBaTb OTBEPCTMA 1H06Oro pasmepa,
[0 COTbIX A0Ne MUNNMETPA, U ObICTPO 6e3 BCAKMX 3aTPYAHEHWNA B OUYEHb XPYMKUX
martepuasiax, Hanpumep, B TBEPAbIX CN/aBax U3 CrieyeHHbIX Kapobuaos, B MarHUTHbIX
CTandx, LWTaMnoBbIX CTansX, B BOSb()paMe, TuUTaHe M MonnbaeHe. YucrtoTa
MOBEPXHOCTN N TOYHOCTb 06PabOTKM 3aBUCAT, B MEPBYHO O4epedb, OT Be/IMYMHbI
3epeH abpasnBOB, a TaKXKe OT TOYHOCTM COOPKM MPUCNOCOB/EHNS N YCTaHOBKM

NMHCTpyMeHTa. [pn Hagnexallem Bbl6ope abpa3vBoB M MpPaBU/IbHOW COOPKe
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npucnoco6ieHns 06paboTka ¢ N0 CTeNeHbD TOYHOCTM U YACTOTbI MOBEPXHOCTU
He BbI3bIBaET 3aTPYLHEHNIA.

O cKOopoCcTM ynbTpas3BYKOBOIO CBepfieHWs Kapbuaa Bo/b(pama [JaeT
NnpeAcTaB/ieHMe Cnefyowmnin npuMep: Npv MOMOLWM WHCTPYMEHTa CreumasnibHOi
(hopMbl KBagpaTHOe OTBepCTUe ceveHnem 6,25 X 6,25, rnyorHon 3 MM MOXXHO
npocsepnntb 3a 10 MWH., NpPUMEHSS B KayecTBe abpasvBa KapbopyHA,.
YnbTpa3ByKOBOW CMOCO6 MOXET ObITb Takke MPUMEHEH MpPU  M3rOTOBIEHUN
TBEPAOCN/IaBHbIX LITAMMOB A/19 YeKaHKW penbeoB U mepaneil. B atom cnyyae
BUOPUPYIOLWMIA ~ MHCTPYMEHT  [O/DKEH  WMeTb  penbeld  fAeTasm,  KoTopas
OTneyaTbIBaeTCs B MeTasle.

YNbTpa3ByKOBOW METOL CBEp/ieHUS MMEET, MOMUMO CKOPOCTM M TOYHOCTM
06paboTKK, eLle TO NPenMyLLEeCTBO, YTO BBUAY OTCYTCTBMSA Harpesa OH He BbI3bIBaeT
CTPYKTYPHbIX ~ M3MEHEHMn B  obpabaTbiBaeMoM  MaTepuane. Pabota Ha
YNbTPa3BYKOBOW YCTAHOBKE He TpebyeT BbICOKOW KBaM(MKALMU U 3HAUUTESTbHbIX
3KCNJlyaTauOHHbIX PacX0/0B.

[MOCKOMbKY B npouecce YnbTpa3ByKOBOW 06pabOTKM MHCTPYMEHT COBEpLUAET B
OCHOBHOM BO3BpaTHO-MOCTynaTe/bHOe [ABMXeHue (6e3 BpallaTeslbHOro 4BUXXeHWS),
TO MPOCBEP/IEHHOE OTBEPCTUE MOXET MMETb He TOJIbKO LWINHAPUYECKYIO (hopmy,
HO 1 N6y APYryto POpPMY CMOXHON KOH(UIrypaumm. 3TOT cnocob MOXET ObITb
NpUMeHeH AN 00paboTKM MaTepuanoB, TPYAHO 06pabaTbiBaeMbIX OObIYHBIMU
MeTogamu. Ecnm 3aMeHUTb CBEP/IN/IbHBIA UHCTPYMEHT TOMKUM fIE3BMEM, TO Nprbop
npespalwaeTcsd B MPUCMOCO6/IEHNe AN1A  pacnuanBaHUa WAn  paspesaHuns. [pu
yrnoTpe6/eHNN COOTBETCTBYHOLLETO WHCTPYMEHTA MOXHO MPOM3BOAUTL  TakXKe
LnndosaHmne. ATOT CNocob NO3BOJIAET paccBep/IMBaTb OTBEPCTMA 1H06Oro pasmepa,
[0 COTbIX A0Ne MUNNMETPA, U ObICTPO 6e3 BCAKMUX 3aTPYAHEHWNIA B OYEHb XPYMKUX
martepuanax, Hanpumep, B TBEPAbIX CniaBax U3 CrieyeHHbIX Kapouaos, B MarHUTHbIX
CTandx, LWTaMnoBbIX CTansX, B BOSb()paMe, TuUTaHe M MonnbaeHe. YucrtoTa
MOBEPXHOCTN N TOYHOCTb 06PabOTKM 3aBUCAT, B MEPBYHO O4epedb, OT Be/IMYMHbI
3epeH abpasnBOB, a TakKXKe OT TOYHOCTM COOPKM MPUCNOCO6/EHMA U YCTAHOBKU

NMHCTpyMeHTa. [pn Hagnexallem Bbl6ope abpa3vBoB M MpPaBU/IbHOW COOPKe
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npucnoco6ieHns 06paboTka ¢ N0 CTeNeHbD TOYHOCTM U YACTOTbI MOBEPXHOCTU
He BbI3bIBaET 3aTPYLHEHNIA.

O cKOopoCcTM ynbTpas3BYKOBOIO CBepfieHWs Kapbuaa Bo/b(pama [JaeT
NnpeAcTaB/ieHMe Cnefyowmnin npuMep: Npv MOMOLWM WHCTPYMEHTa CreumasnibHOi
(hopMbl KBagpaTHOe OTBEpCTUe ceveHnem 6,25 X 6,25, rnyouHon 3 MM MOXXHO
npocsepnmMtb 3a 10 MWH., NPUMEHSS B KayecTBe abpasvBa KapbopyHA.
YnbTpa3ByKOBOW CMOCO6 MOXET ObITb Takke MPUMEHEH MpPU  M3rOTOBIEHUN
TBEPAOCN/IaBHbIX LITAMMOB A/19 YeKaHKW penbeoB U mepaneil. B atom cnyyae
BUOPUPYIOLWMIA ~ MHCTPYMEHT  AO/DKEH  WMeTb  penbeld  fAeTasm,  KoTopas
OTneyaTbIBaeTCs B MeTasle.

YNbTpa3ByKOBOW METOL CBEp/ieHUS MMeeT, MOMUMO CKOPOCTU U TOYHOCTU
06paboTKK, eLle TO NPenMyLLEeCTBO, YTO BBUAY OTCYTCTBMSA Harpesa OH He BbI3bIBaeT
CTPYKTYPHbIX ~ M3MEHEHMn B  obpabaTbiBaeMoM  MaTepuane. Pabota Ha
YNbTPa3BYKOBOW YCTAHOBKE He TpebyeT BbICOKON KBa/M(IMKALUM U 3HAYNTENbHbIX
3KCNJlyaTauMOHHbIX PacX0/0B.

[MOCKOMbKY B npouecce YnbTpa3ByKOBOW 06pabOTKM MHCTPYMEHT COBEpLUAET B
OCHOBHOM BO3BpaTHO-MOCTynaTe/bHOe [ABMXeHue (6e3 BpallaTeslbHOro 4BUXXeHWS),
TO MPOCBEP/IEHHOE OTBEPCTUE MOXET MMETb He TOMIbKO LWAVHAPUYECKYHO (OpMY,
HO 1 N6y APYryto POpPMY CMOXHON KOH(Urypaumm. 3TOT cnocob MOXET ObITb
NpUMeHeH AN 00paboTKM MaTepuanoB, TPYAHO 06pabaTbiBaeMbIX OObIYHBIMU
MeTogamu. Ecnm 3aMeHUTb CBEP/IN/IbHBIA UHCTPYMEHT TOMKUM fIE3BMEM, TO Nprbop
npespawaeTcsd B MPUCMOCO6/IeHNe ANS  pacnuanBaHUa WAK  paspesaHus. [pu
yrnoTpe6/ieHN COOTBETCTBYIOLLEIO WHCTPYMEHTa MOXHO MPOU3BOAUTL TakXke
LnndosaHmne. ATOT CNocob NO3BOJIAET paccBep/IMBaTb OTBEPCTMA 1H06Oro pasmepa,
[0 COTbIX A0Ne MUNNMETPA, U ObICTPO 6e3 BCAKMX 3aTPYAHEHWNA B OUYEHb XPYMKUX
martepuanax, Hanpumep, B TBEPAbIX CniaBax U3 CreyYeHHbIX Kapouaos, B MarHUTHbIX
CTandx, LWTaMnoBbIX CTansX, B BOSb()paMe, TuUTaHe M MonnbaeHe. YucrtoTa
MOBEPXHOCTN N TOYHOCTb 06PabOTKM 3aBUCAT, B MEPBYHO O4epedb, OT Be/IMYMHbI
3epeH abpasnBOB, a TaKXKe OT TOYHOCTM COOPKM MPUCNOCOB/EHNS N YCTaHOBKM

NMHCTpyMeHTa. [pn Hagnexailem Bblbope abpasvBOB W MNpaBW/IbHON COOPKe
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npucnoco6ieHns 06paboTka ¢ N0 CTeNeHbD TOYHOCTM U YACTOTbI MOBEPXHOCTU
He BbI3bIBaET 3aTPYLHEHNIA.

O cKOopoCcTM ynbTpas3BYKOBOIO CBepfieHWs Kapbuaa Bo/b(pama [JaeT
NnpeAcTaB/ieHMe Cnefyowmnin npuMep: Npv MOMOLWM WHCTPYMEHTa CreumasnibHOi
(hopMbl KBagpaTHOe OTBEpCTUe ceveHnem 6,25 X 6,25, rnyouHon 3 MM MOXXHO
npocsepnmMtb 3a 10 MWH., NPUMEHss B KadvecTBe abpas3vBa KapbOpyHA.
YnbTpa3ByKOBOW CMOCO6 MOXET ObITb Takke MPUMEHEH MpPU  M3rOTOBIEHUN
TBEPAOCN/IaBHbIX LITAMMOB A/19 YeKaHKW penbeoB U mepaneil. B atom cnyyae
BUOPUPYIOLWMIA ~ MHCTPYMEHT  AO/DKEH  WMeTb  penbeld  fAeTasm,  KoTopas
OTneyaTbIBaeTCs B MeTasle.

YNbTpa3ByKOBOW METOL CBEP/ieHUS MMeeT, MOMUMO CKOPOCTU M TOYHOCTM
06paboTKK, eLle TO NPenMyLLEeCTBO, YTO BBUAY OTCYTCTBMSA Harpesa OH He BbI3bIBaeT
CTPYKTYPHbIX ~ M3MEHEHMn B  obpabaTbiBaeMoM  MaTepuane. Pabota Ha
YNbTPa3BYKOBOW YCTAHOBKe He TpebyeT BbICOKOW KBa/M(MKALMUA U 3HAYUTESNIbHbIX
3KCNJlyaTauOHHbIX PacX0/0B.

[MOCKOMbKY B npouecce YnbTpa3ByKOBOW 06pabOTKM MHCTPYMEHT COBEpLUAET B
OCHOBHOM BO3BpaTHO-MOCTynaTe/bHOe [ABMXeHue (6e3 BpallaTeslbHOro 4BUXXeHWS),
TO MPOCBEP/IEHHOE OTBEPCTUE MOXET MMETb He TOMIbKO LWAVHAPUYECKYHO (OpMY,
HO 1 N6y APYryto POpMy CMOXHON KOH(UIrypaumm. 3TOT cnocob MOXET ObITb
NpUMeHeH AN 00paboTKM MaTepuanoB, TPYAHO 06pabaTbiBaeMbIX OObIYHBIMU
MeTogamu. Ecnm 3aMeHUTb CBEP/IN/IbHBIA UHCTPYMEHT TOMKUM fIE3BMEM, TO Nprbop
npespawaeTcsd B MPUCMOCO6/IeHNe ANS pacnuanBaHUa WAK  paspesaHuns. [pu
yrnoTpe6/eHNN COOTBETCTBYHOLLETO WHCTPYMEHTA MOXHO MPOM3BOAUTL  TakXKe
LnndosaHmne. ATOT CNocob NO3BOJIAET paccBep/IMBaTb OTBEPCTMA 1H06Oro pasmepa,
[0 COTbIX A0Ne MUNNMETPA, U ObICTPO 6e3 BCAKMX 3aTPYAHEHWNA B OUYEHb XPYMKUX
martepuasiax, Hanpumep, B TBEPAbIX CN/aBax U3 CrieyeHHbIX Kapobuaos, B MarHUTHbIX
CTandx, LWTaMnoBbIX CTansX, B BOSb()paMe, TuUTaHe M MonnbaeHe. YucrtoTa
MOBEPXHOCTN N TOYHOCTb 06PabOTKM 3aBUCAT, B MEPBYHO O4epedb, OT Be/IMYMHbI
3epeH abpasnBOB, a TaKXKe OT TOYHOCTM COOPKM MPUCNOCOB/EHNS N YCTaHOBKM

NMHCTpyMeHTa. [pn Hagnexallem Bbl6ope abpa3vBoB M MpPaBU/IbHOW COOPKe
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npucnoco6ieHns 06paboTka ¢ N0 CTeNeHbD TOYHOCTM U YACTOTbI MOBEPXHOCTU
He BbI3bIBaET 3aTPYLHEHNIA.

O cKOopoCcTM ynbTpas3BYKOBOIO CBepfieHWs Kapbuaa Bo/b(pama [JaeT
NnpeAcTaB/ieHMe Cnefyowmnin npuMep: Npv MOMOLWM WHCTPYMEHTa CreumasnibHOi
(hopMbl KBagpaTHOe OTBepCTUe ceveHnem 6,25 X 6,25, rnyorHon 3 MM MOXXHO
npocsepnntb 3a 10 MWH., NpPUMEHSS B KayecTBe abpasvBa KapbopyHA,.
YnbTpa3ByKOBOW CMOCO6 MOXET ObITb Takke MPUMEHEH MpPU  M3rOTOBIEHUN
TBEPAOCN/IaBHbIX LITAMMOB A/19 YeKaHKW penbeoB U mepaneil. B atom cnyyae
BUOPUPYIOLWMIA ~ MHCTPYMEHT  [O/DKEH  WMeTb  penbeld  fAeTasm,  KoTopas
OTneyaTbIBaeTCs B MeTasle.

YNbTpa3ByKOBOW METOL CBEp/ieHUS MMEET, MOMUMO CKOPOCTM M TOYHOCTM
06paboTKK, eLle TO NPenMyLLEeCTBO, YTO BBUAY OTCYTCTBMSA Harpesa OH He BbI3bIBaeT
CTPYKTYPHbIX ~ M3MEHEHMn B  obpabaTbiBaeMoM  MaTepuane. Pabota Ha
YNbTPa3BYKOBOW YCTAHOBKE He TpebyeT BbICOKOW KBaM(MKALMU U 3HAUUTESTbHbIX
3KCNJlyaTauOHHbIX PacX0/0B.

[MOCKOMbKY B npouecce YnbTpa3ByKOBOW 06pabOTKM MHCTPYMEHT COBEpLUAET B
OCHOBHOM BO3BpaTHO-MOCTynaTe/bHOe [ABMXeHue (6e3 BpallaTeslbHOro 4BUXXeHWS),
TO MPOCBEP/IEHHOE OTBEPCTUE MOXET MMETb He TOJIbKO LWINHAPUYECKYIO (hopmy,
HO 1 N6y APYryto POpPMY CMOXHON KOH(UIrypaumm. 3TOT cnocob MOXET ObITb
NpUMeHeH AN 00paboTKM MaTepuanoB, TPYAHO 06pabaTbiBaeMbIX OObIYHBIMU
MeTogamu. Ecnm 3aMeHUTb CBEP/IN/IbHBIA UHCTPYMEHT TOMKUM fIE3BMEM, TO Nprbop
npesBpawaeTcsd B MPUCMOCO6/IEHNe AN1A  pacnuanBaHUa WAn  paspesaHuns. [pu
yrnoTpe6/eHNN COOTBETCTBYHOLLETO WHCTPYMEHTA MOXHO MPOM3BOAUTL  TakXKe
LnndosaHmne. ATOT CNocob NO3BOJIAET paccBep/IMBaTb OTBEPCTMA 1H06Oro pasmepa,
[0 COTbIX A0Ne MUNINMETPA, U 6bICTPO 6e3 BCAKUX 3aTPYAHEHWNA B OYEHb XPYMKUX
martepuanax, Hanpumep, B TBEPAbIX CniaBax U3 CrieyeHHbIX Kapouaos, B MarHUTHbIX
CTandx, LWTaMnoBbIX CTansX, B BOSb()paMe, TuUTaHe M MonnbaeHe. YucrtoTa
MOBEPXHOCTN N TOYHOCTb 06PabOTKM 3aBUCAT, B MEPBYHO O4epedb, OT Be/IMYMHbI
3epeH abpasnBOB, a TakKXKe OT TOYHOCTM COOPKM MPUCNOCO6/EHMA U YCTAHOBKU

NMHCTpyMeHTa. [pn Hagnexallem Bbl6ope abpa3vBoB M MpPaBU/IbHOW COOPKe

nNam.

Jinct

Ne fokyMm.

Moanuce

JdaT

/ucm

17
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npucnoco6ieHns 06paboTka ¢ N0 CTeNeHbD TOYHOCTM U YACTOTbI MOBEPXHOCTU
He BbI3bIBaET 3aTPYLHEHNIA.

O cKOopoCcTM ynbTpas3BYKOBOIO CBepfieHWs Kapbuaa Bo/b(pama [JaeT
NnpeAcTaB/ieHMe Cnefyowmnin npuMep: Npv MOMOLWM WHCTPYMEHTa CreumasnibHOi
(hopMbl KBagpaTHOe OTBEpCTUe ceveHnem 6,25 X 6,25, rnyouHon 3 MM MOXXHO
npocsepnmMtb 3a 10 MWH., NPUMEHSS B KayecTBe abpasvBa KapbopyHA.
YnbTpa3ByKOBOW CMOCO6 MOXET ObITb Takke MPUMEHEH MpPU  M3rOTOBIEHUN
TBEPAOCN/IaBHbIX LITAMMOB A/19 YeKaHKW penbeoB U mepaneil. B atom cnyyae
BUOPUPYIOLWMIA ~ MHCTPYMEHT  AO/DKEH  WMeTb  penbeld  fAeTasm,  KoTopas
OTneyaTbIBaeTCs B MeTasle.

YNbTpa3ByKOBOW METOL CBEp/ieHUS MMeeT, MOMUMO CKOPOCTU U TOYHOCTU
06paboTKK, eLle TO NPenMyLLEeCTBO, YTO BBUAY OTCYTCTBMSA Harpesa OH He BbI3bIBaeT
CTPYKTYPHbIX ~ M3MEHEHMn B  obpabaTbiBaeMoM  MaTepuane. Pabota Ha
YNbTPa3BYKOBOW YCTAHOBKE He TpebyeT BbICOKON KBa/M(IMKALUM U 3HAYNTENbHbIX
3KCNJlyaTauMOHHbIX PacX0/0B.

[MOCKOMbKY B npouecce YnbTpa3ByKOBOW 06pabOTKM MHCTPYMEHT COBEpLUAET B
OCHOBHOM BO3BpaTHO-MOCTynaTe/bHOe [ABMXeHue (6e3 BpallaTeslbHOro 4BUXXeHWS),
TO MPOCBEP/IEHHOE OTBEPCTUE MOXET MMETb He TOMIbKO LWAVHAPUYECKYHO (OpMY,
HO 1 N6y APYryto POpPMY CMOXHON KOH(Urypaumm. 3TOT cnocob MOXET ObITb
NpUMeHeH AN 00paboTKM MaTepuanoB, TPYAHO 06pabaTbiBaeMbIX OObIYHBIMU
MeTogamu. Ecnm 3aMeHUTb CBEP/IN/IbHBIA UHCTPYMEHT TOMKUM fIE3BMEM, TO Nprbop
npespawaeTcsd B MPUCMOCO6/IeHNe ANS  pacnuanBaHUa WAK  paspesaHus. [pu
yrnoTpe6/ieHN COOTBETCTBYIOLLEIO WHCTPYMEHTa MOXHO MPOU3BOAUTL TakXke
LnndosaHmne. ATOT CNocob NO3BOJIAET paccBep/IMBaTb OTBEPCTMA 1H06Oro pasmepa,
[0 COTbIX A0Ne MUNNMETPA, U ObICTPO 6e3 BCAKMX 3aTPYAHEHWNA B OUYEHb XPYMKUX
martepuanax, Hanpumep, B TBEPAbIX CniaBax U3 CreyYeHHbIX Kapouaos, B MarHUTHbIX
CTandx, LWTaMnoBbIX CTansX, B BOSb()paMe, TuUTaHe M MonnbaeHe. YucrtoTa
MOBEPXHOCTN N TOYHOCTb 06PabOTKM 3aBUCAT, B MEPBYHO O4epedb, OT Be/IMYMHbI
3epeH abpasnBOB, a TaKXKe OT TOYHOCTM COOPKM MPUCNOCOB/EHNS N YCTaHOBKM

NMHCTpyMeHTa. [pn Hagnexailem Bblbope abpasvBOB W MNpaBW/IbHON COOPKe

nNam.

JincT

Ne nokym.

Mognuce

JdaT

/lucm
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npucnoco6ieHns 06paboTka ¢ N0 CTeNeHbD TOYHOCTM U YACTOTbI MOBEPXHOCTU
He BbI3bIBaET 3aTPYLHEHNIA.

O cKOopoCcTM ynbTpas3BYKOBOIO CBepfieHWs Kapbuaa Bo/b(pama [JaeT
NnpeAcTaB/ieHMe Cnefyowmnin npuMep: Npv MOMOLWM WHCTPYMEHTa CreumasnibHOi
(hopMbl KBagpaTHOe OTBEpCTUe ceveHnem 6,25 X 6,25, rnyouHon 3 MM MOXXHO
npocsepnmMtb 3a 10 MWH., NPUMEHss B KadvecTBe abpas3vBa KapbOpyHA.
YnbTpa3ByKOBOW CMOCO6 MOXET ObITb Takke MPUMEHEH MpPU  M3rOTOBIEHUN
TBEPAOCN/IaBHbIX LITAMMOB A/19 YeKaHKW penbeoB U mepaneil. B atom cnyyae
BUOPUPYIOLWMIA ~ MHCTPYMEHT  AO/DKEH  WMeTb  penbeld  fAeTasm,  KoTopas
OTneyaTbIBaeTCs B MeTasle.

YNbTpa3ByKOBOW METOL CBEp/ieHUS MMEET, MOMUMO CKOPOCTM M TOYHOCTM
06paboTKK, eLle TO NPenMyLLEeCTBO, YTO BBUAY OTCYTCTBMSA Harpesa OH He BbI3bIBaeT
CTPYKTYPHbIX ~ M3MEHEHMn B  obpabaTbiBaeMoM  MaTepuane. Pabota Ha
YNbTPa3BYKOBOW YCTAHOBKE He TpebyeT BbICOKOW KBa/M(MKAUMN U 3HAUUTENIbHbIX
3KCNJlyaTauOHHbIX PacX0/0B.

[MOCKOMbKY B npouecce YnbTpa3ByKOBOW 06pabOTKM MHCTPYMEHT COBEpLUAET B
OCHOBHOM BO3BpaTHO-MOCTynaTe/bHOe [ABMXeHue (6e3 BpallaTeslbHOro 4BUXXeHWS),
TO MPOCBEP/IEHHOE OTBEPCTUE MOXET MMETb He TOMIbKO LWAVHAPUYECKYHO (OpMY,
HO 1 N6y APYryto POpPMY CMOXHON KOH(UIrypaumm. 3TOT cnocob MOXET ObITb
NpUMeHeH AN 00paboTKM MaTepuanoB, TPYAHO 06pabaTbiBaeMbIX OObIYHBIMU
MeTogamu. Ecnm 3aMeHUTb CBEP/IN/IbHBIA UHCTPYMEHT TOMKUM fIE3BMEM, TO Nprbop
npespalwaeTcsd B MPUCMOCO6/eHNe ANS pacnuanBaHUa Wan  paspesaHuns. [pu
yrnoTpe6/eHNN COOTBETCTBYHOLLETO WHCTPYMEHTA MOXHO MPOM3BOAUTL  TakXKe
LnndosaHmne. ATOT CNocob NO3BOJIAET paccBep/IMBaTb OTBEPCTMA 1H06Oro pasmepa,
[0 COTbIX A0Ne MUNNMETPA, U ObICTPO 6e3 BCAKMX 3aTPYAHEHWNA B OUYEHb XPYMKUX
martepuasiax, Hanpumep, B TBEPAbIX CniaBax U3 CrieyYeHHbIX Kapobuaos, B MarHUTHbIX
CTandx, LWTaMnoBbIX CTansX, B BOSb()paMe, TuUTaHe M MonnbaeHe. YucrtoTa
MOBEPXHOCTN N TOYHOCTb 06PabOTKM 3aBUCAT, B MEPBYHO O4epedb, OT Be/IMYMHbI
3epeH abpasnBOB, a TakKXKe OT TOYHOCTU COOPKM MPUCNOCOBNIEHNS N YCTAaHOBKU

NMHCTpyMeHTa. [pn Hagnexallem Bbl6ope abpa3vBoB M MpPaBU/IbHOW COOPKe

n3m. |JlucT Ne nokym. Mognuce | JaT

/lucm
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npucnoco6ieHns 06paboTka ¢ N0 CTeNeHbD TOYHOCTM U YACTOTbI MOBEPXHOCTU
He BbI3bIBaET 3aTPYLHEHNIA.

O cKOopoCcTM ynbTpas3BYKOBOIO CBepfieHWs Kapbuaa Bo/b(pama [JaeT
NnpeAcTaB/ieHMe Cnefyowmnin npuMep: Npv MOMOLWM WHCTPYMEHTa CreumasnibHOi
(hopMbl KBagpaTHOe OTBepCTUe ceveHnem 6,25 X 6,25, rnyorHon 3 MM MOXXHO
npocsepnntb 3a 10 MWH., NpPUMEHSS B KayecTBe abpasvBa KapbopyHA,.
YnbTpa3ByKOBOW CMOCO6 MOXET ObITb Takke MPUMEHEH MpPU  M3rOTOBIEHUN
TBEPAOCN/IaBHbIX LITAMMOB A/19 YeKaHKW penbeoB U mepaneil. B atom cnyyae
BUOPUPYIOLWMIA ~ MHCTPYMEHT  [O/DKEH  WMeTb  penbeld  fAeTasm,  KoTopas
OTneyaTbIBaeTCs B MeTasle.

YNbTpa3ByKOBOW METOL CBEp/ieHUS MMEET, MOMUMO CKOPOCTM M TOYHOCTM
06paboTKK, eLle TO NPenMyLLEeCTBO, YTO BBUAY OTCYTCTBMSA Harpesa OH He BbI3bIBaeT
CTPYKTYPHbIX ~ M3MEHEHMn B  obpabaTbiBaeMoM  MaTepuane. Pabota Ha
YNbTPa3BYKOBOW YCTAHOBKE He TpebyeT BbICOKOW KBaM(MKALMU U 3HAUUTESTbHbIX

3KCM/yaTaLMOHHbIX PACXO/0B.

/ucm

3m. |JlucT Ne gokym. Mognuck | AaT
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4 BE3OINACHOCTb XXNSHEAEATE/IbHOCTW

4.1 OpraHn3auoHHO-TeXHNYECKME NYTU NPeaynpeXxxaeHns HecHacTHbIX

C/ly4yaeB Npu paboTe Ha METAIIOPEXYLLMX CTaHKax

AKTyanbHOCTb Npobnem 6e30nacHOCTVM npu paboTe Ha METa/INOPEXYLLMX
CTaHKaxX 0COBeHHO BeNMKa B CBA3W C 60MbLUMM KOHTUHIEHTOM paboymx, 3aHATbIX
06paboTKON pe3aHVeM MEeTa//IOB U HEMETa/IMYECKMX MaTepuanos. [MpuymHbl
HeCcYaCTHbIX C/ly4yaeB pas/inyHble, KOHCTPYKTUBHbIE HEAOCTAaTKM OTAE/NbHbIX
MOAENeil CTaHKOB, HeAOCTATKN B OpraHm3auun Tpyaa, HapyLleHUs MHCTPYKLMIA Mo
TeXHWKe 6e30MacHOCTM 1 NpaBu/ BHYTPEHHEro pacnopsigka paboTtatoummm.

Mpn co3gaHUM MPUHUUNNANBHO HOBbIX TEXHOMOIMYECKMX MpPOLLEeccoB
Heo6XoANUMO NpeaBUAETb BO3MOXKHOCTb MOSIB/IEHNS HOBbIX OMacHbIX (PakTopoB U
Ha OCHOBE MPOrHo3a npefycmarpuBaTb COOTBETCTBYHOLLME CpecTBa 06ecneveHns
6e30MacHoCTML.

[MoBbILLEHVE PEXUMOB pe3aHWs W BHEAPEHWe CTaHKOB, a TakKXe HOBbIX
TEXHOMOrNYECKNX npoLieccos cnoco6cTBoBaN pe3Komy pocTy
npousBoauTensHocT  Tpyaa. OfHOBPEMEHHO C  3TUM  BO3HUKIW  3a[ayl:
HaleXXHOCTX OrpaguTe/lbHON TEXHUKM W MPefoXpaHUTeNIbHbIX YCTPOMCTB Npwu
paboTe B HOBbIX YC/0BUAX, 06ECMbIIMBAHMA NPU 00paboTKe XPYMNKMUX METasII0B U
HeMeTaIIMYECKUX MaTepuasioB, 3aWmnTbl paboumx OT TpaBM CTPYXKKOW, HAIEXHOro
3aKpenneHns obpabaTbiBaeMOro MaTepyana W PEXYLWEero WHCTPYMEHTa,
6e30MacHOCTM BCrOMOraTe/bHbIX npucnoco6eHnia, paLnoHabHOro
MNCMONb30BaHNA CUTHa/IbHbIX LBETOB M 3HAKOB 6€30MacHOCTW W paf ApYyrux 3agad,
CBSI3aHHbIX C TEXHMKOM W opraHu3auuent 6e3onacHOCTU Tpyaa npu paboTe Ha
MeTaI/IopeXyLmMx CTaHkKaxX. Knaccugumkaums OCHOBHbIX TEXHWUYECKUX CPeAcTB
6e30MacHOCTY NPVBEAEHA HUXKE.

MocKonbKy B MpoLecce YbTpa3ByKOBO 06pabOTKM NHCTPYMEHT COBEpLLIAET
B OCHOBHOM BO3BpaTHO-NOCTynarte/fibHOe [ABWKeHMe (6e3 BpawaTensHOro
ABVXKEHWNS)), TO MPOCBEP/IEHHOE OTBEPCTME MOXET WMETb He  TOJIbKO

LUMINHAPUYECKYIO (hopMy, HO U NoBYH0 ApYryto hopMy CMIOXHO KOH(UTYypaLun.
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JTOT CNoco6 MOXeT OblTb MPUMEHEH AN 00pPabOoTKM MaTepuanos, TPYAHO
obpabaTbiBaeMblX 0ObIYHbIMW  MeTOAamMu. Ecnn  3aMeHUTb  CBEpPN/IbHBIN
WHCTPYMEHT TOMKMM f1e3BMeM, TO Npubop npespaitaeTcs B NpmcnocobneHme ans
pacnuinBaHMa unu  paspesaHus. [pyu  ynoTpebneHnn COOTBETCTBYIOLLENO
NHCTPYMEHTa MOXXHO NPOM3BOAMTL TakxKe LMoBaHMe. STOT CNocob Mo3BoNseT
paccBepnMBaTb OTBEPCTUA NHOOOro pasmepa, A0 COTbIX AONEA MUNINMETPaE, W
ObICTPO 6e3 BCAKUX 3aTPYAHEHMIN B OYeHb XPYMKUX MaTtepuanax, Harnpuvep, B
TBEPAbIX CMjaBax M3 CrevYeHHbIX KapbuaoB, B MarHUTHbIX CTafsfX, LUTaMMoBbIX
cTansax, B BOMb(ppame, TUTaHe M MoNMbaeHe. YnctoTa NMOBEPXHOCTN U TOYHOCTb
06paboTKM 3aBUCAT, B MEPBYIO OYepeb, OT BE/IMUMHbI 3epeH abpa3nBOB, a TakXke
OT TOYHOCTM COOPKM MPUCMOCOG/MEHNS W YCTAHOBKM WHCTpPyMeHTa. [lpu
Hafnexawlem Bbl6ope abpasnBoB U MNpaBU/IbHOM COOPKe MpucnocobneHns
06paboTka ¢ NH60I CTeNeHbD TOYHOCTM M YMCTOTblI NOBEPXHOCTU HE BbI3bIBAET
3aTPYAHEHWNA.

O CKOpOCTM YNbTPasByKOBOrO CBep/ieHMs Kapbuaa Bonbpama faeT
NpeAcTaBeHMe Cneaytowmnii Npumep: Npy NMOMOLM MHCTPYMEHTa cneumansHO
(hopMbl KBagpaTHOe OTBepCTMe ceyeHnem 6,25 X 6,25, rnyomrHon 3 MM MOXHO
npoceepMTb 3a 10 MWH., NPUMEHSIE B KayecTBe abpasvBa KapOOpyHA.
YnbTpa3ByKOBOW CMOCO6 MOXET OblTb TakXke MNPUMEHEH MPU W3roTOB/EHWN
TBEPLOCM/MaBHbIX LUTAMMOB NS YEKaHKN penbeoB U mefanen. B atom cnyuvae
BUOPUPYIOLWMIA  UHCTPYMEHT  [JO/DKEH MMETb  penbed  AeTann, KoTopas
OTrneyaTbiBaeTCs B MeTaslfe.

Y nbTpa3ByKOBOW METO[ CBEP/IEHUA WUMEET, MOMUMO CKOPOCTU M TOYHOCTM
06paboTKK, elle TO MPEeNMYLLECTBO, YTO BBMAY OTCYTCTBMS HarpeBa OH He
BbI3bIBAET CTPYKTYPHbIX M3MeHeHWIn B 0bpabaTbiBaeMOM MaTepuase. PaboTa Ha
yNbTPa3BYKOBOW YCTaHOBKE He TPebyeT BbICOKOW KBa/IM(IMKALMN 1 3HAUNTENbHBIX
3KCNJyaTaunoHHbIX PacXo/oB.

OCHOBHbIe TeEXHUYECKMe cpefcTBa 6e30MacHOCTY

Knacc 1. OrpaxpaeHus onacHbIX 30H:
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ABWKYLLMXCA YacTell CTAHKOB U MEXaHU3MOB, PEXYLLMX UHCTPYMEHTOB; 30H
BblAe/IeHNA OT/IeTaloWmMX Yactul, obpabaTsiBaeMoro marepuana (CTPY>KKa, Mbifb);
TOKOBEAYLMX YacTel 3/1eKTPO0O0OpY0BaHUSA; 30H BbICOKMX Temnepatyp U
BPeAHbIX BbILENIEHWIA, JIIOKOB, KaHa/IOB M  Pa3/IMYHbIX MNPOEMOB; paboymx
M/I0WA0K, PACrOOXEHHbIX Ha BbICOTe.

Knacc 2. lNpegoxpaHuTenbHble YCTPOWMCTBA: OT MEPEerpysknm CTaHKOB; OT
nepexoga [OBMXKYLLUMXCA Y3/10B 32 YCTAHOBJ/IEHHble NpeAenbl; OT BHE3arHoro
MPeBbILLEeHNA UAN NAfeHUs AAaB/IEHUS; OT BHE3aNHOro nageHus Wan NoBblLLEHUS
HanpsXKeHUs  3MIeKTPUYECKOro TOKa, AN [APYrux cnyyaeB  obecrnedveHus
6e30MacHOCTM aBTOMATUYECKMUM PErynvpoBaHUEM.

Knacc 3. CurHanmsaums 6e30macHOCTU: NpubopoyKasaTesibHas; 3BYKOBaS;
LIBETOCBETOBASA; 3HAKOBas.

Knacc 4. PaccTosHve n rabaputHble pasmepbl 6e30macHOCTU: rabapuTHble
pasmepbl pabounx MecT; 6e3onacHble PacCTOAHMUA MeXAy MallMHamm (CTaHKamm)
N 3NeMeHTamMy MPOU3BOACTBEHHOIO MOMeLLeHMs; 6e30MacHble pPaccTosHUA B
MOA3EMHBbIX KOMMYHMKaUMAX; rabapuTHble pa3Mepbl MOABeca 3M1eKTPUYECKMX
MPOBOAOB; rabaputHble pasMepbl MPUBKEHNA >KENe3HOA0POXHbIX MyTel K
30aHUAM M COOPY>KeHMAM; 6e30nacHble pPacCTOAHUA MEXAy 34aHuAMU U
COOPY>KEHUAMMU.

Knacc 5. CucTemMbl AWCTAHUMOHHOIO  YMpaB/ieHUs:  MexaHuyecKas;
MHEBMATUYeCKasds;  TUAPaBANYECKas;  3/MeKTpUYeckasd;  KOMOUHMPOBaHHAS,
3/1IEKTPOHHO-YMpPaB/sAoLLMe MaLlvHbI.

Knacc 6. CpefctBa UHAMBUAYAIbHOW 3aWMTbl: OYKW, HAroOfI0BHbIE LUNTKY;
aHTU(OHBI, HayLHWKKM; crelobyBb; Creuodexaa; ronoBHble yb6opbl (KOCbIHKA,
bepeT).

Knacc 7. Mpodunaktnyeckme UCnbITaHUA: Ha MeXaHUYeCKy MPOYHOCTb; Ha
repMETUYHOCTb; Ha 3MEKTPUYECKYHO MPOYHOCTb; Ha 3((EKTUBHOCTL CPELCTB
NHOVBUAYA/TbHOW 3aWMTbl; HA HAAEXHOCTb CcpabaTtbiBaHWs MpefoXpPaHUTENIbHbIX

YCTPOWCTB 1 6/10KMPOBOK.
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Knacc 8. CneunanbHble cpefactBa obecrieveHWs 6e30MacHOCTU: 3aluTHOe
3a3eM/IeHre; MaHUMyNATopbl — MPOCTblE M C MPOrpamMHbIM  yrNpaBieHUeM
(NpoMbILWEHHbIE PO6OTHI); cpeacTBa ApPOBGAEHUS CMMBHOW CTPYXKKM B MnpoLiecce
pe3aHuns; CpeacTBa yAaIeHNA 3/IEMEHTHOW CTPYXXKU U NbIN U3 30HbI Pe3aHns npu
06paboTKe  XPYNKWMX MaTepuasoB; WCKYCCTBEHHOE OCBELLEHWE  CTaHKOB;
orpaHMuMTENM  Wyma U BUAGpauUWiA;  3PrOHOMUYECKMEe U 3CTeTUYecKue
meponpuATusa. CosgaHne 6e30MacHbIX 1 300POBbIX YCN0BUW Tpyaa Npu 06paboTke
META/INIOB  pe3aHMeM 3aBUCUT OT  [AeATe/IbHOCTW  Pas/InYHbIX  KaTeropuii
pPabOTHMKOB, OT WX TBOPYECKOM aKTMBHOCTM MPU  pPeLleHnn  BOMPOCOB
6e30MacHoCTK.

MOCKOMbKY B MpoLecce y/bTPasByKOBO 06pabOTKN MHCTPYMEHT COBepLUaeT
B OCHOBHOM BO3BPaTHO-NOCTyMaTe/flbHOe [ABW)KeHWe (6e3 BpawjaTe/bHOro
[BWKEHNS), TO MPOCBEpP/IEHHOE OTBEPCTME MOXET WMEeTb He  TOJIbKO
LUMINHAPUYECKYIO (hopMy, HO U N0BYH0 ApYryto hopMy CMIOXHO KOH(UTYypaLun.
JTOT C€Noco6 MOXeT OblTb MPUMEHEH AN 00paboTKM MaTepuanos, TPYAHO
obpabaTbiBaeMbIX 0ObIY4HbIMW  MeTOAamMu. Ecnm  3aMeHUTb  CBEPANSIbHbIN
WHCTPYMEHT TOMKMM f1e3BueM, TO Npubop npespailaeTcs B NpucnocobnieHne ans
pacnuavMBaHMa wanM  paspesaHus. [py  ynotpebreHnM  COOTBETCTBYHOLLENO
MHCTPYMEHTa MOXHO MPOU3BOAUTL TakxKe LnMgoBaHne. STOT cnocob no3BosseT
pacceepnvBatb OTBEPCTUA NHOOOro pasmepa, A0 COTbIX AONed MUIIUMETPa, U
ObICTPO 6e3 BCAKMX 3aTPYAHEHWUA B OYeHb XPYMKWMX MaTtepuanax, Harnpumep, B
TBEPAbIX CrjiaBax M3 CrevyeHHbIX Kapbwuaos, B MarHUTHbIX CTansX, LUTAMMNOBbIX
cTansax, B BOMb(ppame, TUTaHe M MoNMbaeHe. Ynctota NMOBEPXHOCTN U TOYHOCTb
06paboTKM 3aBUCAT, B MePBYHO OYepelb, OT BENIMUYMHbLI 3epeH abpasnBOB, a TaKXke
OT TOYHOCTM COOPKU MPUCMOCOB/IEHNSA WM YCTAHOBKM WHCTpPyMeHTa. [lpu
Hagnexatlem Bbloope abpa3vBOB W MNpaBWIbHOM COOpPKE MPUCNOCO6/IEHUS
06paboTka ¢ NH60I CTeNeHbD TOYHOCTM M YMCTOTbl NOBEPXHOCTU HE BbI3bIBAET
3aTPYAHEHWNNA.

O CKOpoCTM yNbTPa3BYKOBOrO CBep/ieHus Kapbuaa Bo/b(pama daet

NpeAcTaBeHVe CeaytowWmini NpyuMep: NpPU MOMOLLUM WHCTPYMEHTA CheuuaibHOM
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(hopMbl KBagpaTHOe OTBepCTMEe cedeHneM 6,25 X 6,25, rnyomrHoMn 3 MM MOXHO
npoceepMte 3a 10 MWH., NPUYMEHssT B KayecTBe abpasvBa KapOOpYyHA.
YNbTpa3ByKOBOW CMnocob MOXET ObiTb TaKXKe MPUMEHEeH MpU U3roTOB/IEHWN
TBEPAOCM/NaBHbIX LUTAMMOB [AN1S YEKaHKN penbeoB U mefanei. B atom cnyuvae
BUOPVPYIOLLMIA  MHCTPYMEHT  [O/DKEH UMeTb  pefbedy  fAeTain,  KoTopas
OTneyaTbIBaeTCs B MeTasIe.

Y nbTpa3ByKOBOW METO[ CBEP/IEHNA WUMEET, MOMUMO CKOPOCTU M TOYHOCTM
06paboTKuM, elle TO MPerMyLLEeCTBO, UYTO BBMAY OTCYTCTBMSA Harpesa OH He
BbI3bIBAET CTPYKTYPHbIX M3MeHeHMin B obpabaTbiBaeMOM MaTepuasie. Pabota Ha
Y/NbTPa3BYKOBOW YCTAHOBKE He TPebyeT BbICOKON KBaIM(MKaLMM U 3HAYNTENTbHBIX
3KCMnJlyaTalOHHbIX PaCX0/0B.

Ana Toro 4tobbl TPya paboumx 6bin Ge3onacHbIM, HEOOXOAUMO Mpexae
BCEr0 B KOHCTPYKLUMMW CTaHKOB, Pa3/IMyHbIX BCMNOMOraTe/lbHbIX YCTPOUCTB U
NpUcnoco6ieHnin NpeaycmaTpueaTb BCe HEOO6XOAMMble cpefcTBa 6e30MacHOCTU.
JT0 aABNdeTcs  0053aHHOCTbIO  KOHCTPYKTOPOB,  CO3JAlOLMX  CTAHKU U
npucnocob6neHnsa. Kpome Toro, Hy>Ho, 4Tobbl opraHu3auma Tpyga Ha paboyem
MeCTe M ero OCHalleHne oTBevasin TpeboBaHNAM 6e30MacHOCTU. ITO OTHOCUTCA K
aeatensHocT TP 3aBoA0B-NoTpebuTeneil cTaHkoB. Mpn sTOM MMeeTCS B BUY,
4yTO paboTa NPOM3BOAMTCA B MOMELLEHNW, NMOMHOCTLI0 OTBEYAKOLLEM CaHUTaPHbIM
HopMam.

Heobxogumo, 4tobbl B npoLecce 3KCnayatauum CTaHKOB W Pas/iNyHbIX
npucnocoo6neHnin - cobnoganncb Hopmbl  6€30MacHOCTM  Kak B OTHOLLEHUW
coAepXXaHus 000pyAoBaHMS B MOCTOSHHOM  3KCMyaTaUMOHHON TOTOBHOCTY
LIEXOBON agMUHUCTpaumen, Tak W COBMOAEHMS WMHCTPYKUMIA MO  TeXHUKe
6e30MacHOCTM CTaHOYHMKAMMU,

TBOpYeCcKas aKTUBHOCTb MEePEeYMC/IEHHbIX KaTeropuin paboTHMKOB 3aBUCUT
npeXxxae BCEro OT YPOBHA MX 3HaHWMA B 06/1aCTM TEXHUKM 6e30MacHOCTY,
MOHUMaHWSA COLMaIbHO-3KOHOMUYECKOW Ba>KHOCTM 3TOr0 BOMpPOCa M OT CTeneHu
KOHTpONA 3a CcobOntofeHVeM npasBui M HOPM  6e30MacHOCTU CO  CTOPOHbI

006LLECTBEHHOW 1 roCcyAapCTBEHHOM MHCNEKLMN.
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[MocKonbKy B npoLecce YnbTpa3ByKOBOW 06pabOTKN MHCTPYMEHT COBEpPLLIAET
B OCHOBHOM BO3BpaTHO-NOCTynarte/sibHOe [ABWKeHMe (6e3 BpawaTenbHOro
[BWKEHNS), TO MPOCBEpP/IEHHOE OTBEPCTME MOXET WMETb He  TOJIbKO
LUWIMHAPUYECKYIO (DOPMY, HO W NHOGYI0 APYryro OpMY CMIOXHOW KOH(UrypaLmn.
JTOT CNOCco6 MOXeT OblTb MPUMEHEH AN 06paboTKM MaTepuanos, TPYAHO
obpabaTbiBaeMbIX 0ObIYHbIMW  MeTOAaMWu. Ecnn  3aMeHUTb  CBEPN/IbHBLIN
WHCTPYMEHT TOMKMM f1e3BueM, TO Npubop npespailaeTcs B NpucnocobneHne ans
pacnuvMBaHMAa wanM  paspesaHns. [py  ynotpebreHnM  COOTBETCTBYHOLLENO
WNHCTPYMEHTa MOXXHO MPOM3BOAMTL TaKXKe LUIM(oBaHNe. JTOT Cnocob no3sonseTt
pacceepnvBaTb OTBEPCTUA NHOOOro pasmepa, A0 COTbIX A0Ned MUIIUMETPA, U
ObICTPO 6e3 BCAKMX 3aTPYAHEHWUA B OYeHb XPYMKMX MaTtepuanax, Harnpumep, B
TBEPAbIX CrjiaBax M3 CMeYeHHbIX Kapbwuaos, B MarHUTHbIX CTansX, LUTAMMOBbIX
cTansax, B Bo/ib(ppame, TUTaHe U MonmbaeHe. YncToTa NOBEPXHOCTU U TOYHOCTb
06paboTKM 3aBUCAT, B MePBYIO 0Yepeb, OT Be/IMYMHbLI 3epeH abpasnBoB, a Takxke
OT TOYHOCTM COOPKU MPUCMOCOB/IEHNSA WM YCTAHOBKM WHCTpPyMeHTa. [lpu
Haj/nexatlem Bbloope abpa3vBOB W MNpaBWIbHOM COOpPKE MPUCNOCO6/IEHUS
06paboTKa C NH6OM CTEMEHLD TOYHOCTM U YMCTOTbI NMOBEPXHOCTM HE BbI3bIBAET
3aTPYAHEHWNA.

O CKOpoCTM yNbTPasBYKOBOrO CBep/ieHus Kapbuaa Bo/b(pama daet
NpesACTaB/IeHMe CNeayowWwmnii Npumep: Npy MOMOLM UHCTPYMEHTa CneumanbHOM
(hopMbl KBagpaTHOe OTBEPCTME ceyveHmeM 6,25 X 6,25, rnybuHo 3 MM MOXXHO
npoceep/mMte 3a 10 MWH., NPUYMEHSS B KayecTBe abpasvBa KapOOpYyHA.
YnbTpa3ByKOBOW CMOCO6 MOXET OblTb TakXke MNPUMEHEH MpPWU W3roTOB/IEHUN
TBEPAOCN/IaBHbIX LUTAMMOB [/15 YeKaHKW penbetoB U Mefaneil. B aTom cnydae
BUOPUPYIOLWMIA  UHCTPYMEHT  [JO/DKEH MMETb  penbeld AeTann, KoTtopas
OTneyaTbIBaeTCca B MeTaslfe.

YNbTpa3ByKOBOW METO[ CBEP/IEHUS MMEET, MOMUMO CKOPOCTM M TOYHOCTU
06paboTKK, elle TO NPEMMYLLECTBO, YTO BBWAY OTCYTCTBMSI HarpeBa OH He

BbI3bIBAET CTPYKTYPHbIX M3MeHeHMin B obpabaTbiBaeMOM MaTepuane. Pabota Ha
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Y/bTPa3BYKOBOW YCTAHOBKE He TPebyeT BbICOKON KBaIM(MKaLMM U 3HAYNTESTIbHbIX
3KCNJlyaTauOHHbIX PacXO/0B.

3afaunm  3nekTpobe3onacHoOCTM  BO  MHOIMX  Cciydasax  (Hanpumep,
MCKYCCTBEHHOE OCBELLEHVE) peLlatoTcad MyTeM MPUMEHEHUS  HaMPsHKEHWI
6e3onacHo BenuMunHbl (12,36 B) wunm ycTponcTBa pas/vyHbIX OGNOKMPOBOK,
NCKNIOYAKOLLMX CllyYalHbIA LOCTYN K TOKOBEAYLUMM 4YacTAM, HaXOAALMMCSA MOf
OMacHbIM  HarpsbkeHWem. B COOTBETCTBMM C  OTpac/eBbiM  CTaHAAPTOM
CTaHKOMHCTPYMEHTa/IbHOW MpoMbIlieHHocT OCT 2359-3-72 Ha Hapy»XXHbIX
CTOPOHax [Bepei LWKadoB C 3MeKTPOOOOPYAOBAHNEM, KPbILEK Pa3BETB/IEHHbIX
KOPOBGOK W [ApYrux 3M1eKTPUYECKUX YCTPOMCTB [AO/DKEH NpesycMaTpuBaThCA
(YKpennaTbCa UM HaHOCUTLCA) NpeaynpeXkaatowmii 3HaK HanpsXkeHns (PUCYHOK
4.1 a), a no OCT 2359-10-72 Haf, BUHTaMK 3a3eM/IEHMA HEOOX0AMMO YKPennaTb

3HaK 3a3eM/eHns (PUCYHOK 4.16).

a) 6)
PucyHok 4.1. — lNpegynpexaatoLime 3Haku

[ns 6e30NMacHOCTY CTaHKM CHabXatoTCst pasINYHbIMKA NPeaoXpaHMTENbHbIMM
YCTPOWCTBAMK, aBTOMATWYECKN YCTPAHSIOLWMMN  OMAcHOCTb  BO3HWKHOBEHWS
aBapun, NOMOMKMN 13-3a HapyLLEHUs TEXHOMOMMYECKOro NpoLiecca, paccTpoiicTea
paboTbl CTaHKa, TeperpyskM WnM nepexofa [ABVMXKYLUMXCA uacTeli 3a
YCTaHOBNEHHbIE FPaHNLbI.

B KOHCTPYKLUMM COBPEMEHHbIX CTaHKOB, M OCOOGEHHO B aBTOMAaTUYECKUX
CTAHOYHBIX IMHUSX, LUMPOKO MPUMEHSIOTCS CUrHaNbHble NPUGOPbI (CBETOBBLIE,
3BYKOBble W [Ip.) W YyKasaTenn YPOBHS XXWAKOCTW, [AaBNeHWUs BO3[yXa, CWfibl

ANEKTPUYHECKOIO TOKa U T. A.
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Mpn co3gaHNN MeTaTIOPEXYLLUMX CTaHKOB [O/MKHbI OblTb MPeayCMOTPEHbI
OrpaXkAeHUs pexyLlero MHCTpyMeHTa ((ppes, abpasmBHbIX KPYros 1 T. M.) U 30H
06paboTKM mMaTepuana Ansd npeaynpexmaeHns TpaBMMpPoBaHUA paboumnx CTPYXKKOM
N pexywmm uHcTpymeHToM. Co3faHue TakmxX YCTPOWUCTB B pPsAe Cly4aeB
npesacTasnsert 3HaunTe/IbHbIE TPYLHOCTH, Tpebyet npoBefeHNns
3KCNepUMEHTa/IbHbIX U BbIYUCINTENbHBLIX PaboT.

Heobxoanmo pelumnTb BOMPOC O CUCTEME YMNpaB/eHUs OrpaxeHWeM 30HbI
pe3aHus (py4yHoe yrpas/ieHVWe WAN aBTOMATU3MPOBAHHOE) C YYETOM Ha3HaYeHUs
CTaHKa, a TaKXXe BO3MOXXHOCTW COYeTaHUA OrpaXkKaeHns pPexxyLLero MHCTPYMeHTa C

ynaB/MBaHNEM N OTCOCOM CTPYXKWU U3 30HbI PE3aHUA.

4.2 OCHOBHbIE MOJIOXKEeHMA MO oOpraHu3aLnm Bo3gyxoobmMeHa

Mpn 06LLE0OMEHHON BEHTUNSALUUN HEOOXOANMBIN O06bEM BEHTUNALMOHHOIO
BO34yXa 3aHOCUT OT KO/IMYeCTBa BbIAENAOWMNXCA BPeAHbIX BELLECTB, WX
npefensHO  AOMYCTUMbIX KOHUEHTpauui, a Takke OT pacnpefeneHns 3Tux
KOHLEHTpauuii No naowann 1 rno BbiCOTe MOMELLEHNS. XapaKTep pacnpeaeneHuns
Tenna, BnarM M KOHUEHTpauMn rnpumMecein BpeAHbIX BELLECTB B MOMELLEHMN Mpu
BEHTUNAUMM WM BO3AYLUHOM OTOMJIEHUW OMpefenseTcs rnaBHbIM 06pa3om
BO3HMKaOLLMMWN BO3AYLLHbIMY TEYEHUAMM, KOTOPbIe, B CBOKO O4epesb, 3aBUCAT OT
MPUHATOr0 cnocoba opraHu3aumm Bo3LyXooomeHa.

Peluatollyto ponb B (hOPMUPOBaHWUM MONEN TemnepaTyp, CKOPOCTEN U
KOHLUEHTpauuyn npumMecein B 06beMe BEHTUIMPYEMOro TMOMELLEHMS UrparoT
BEHTUNALUMOHHbIE MPUTOYHbIE CTPYWM W CO3[4aBaeMble UMW  LMPKYNALMOHHbIE
TeyeHus.

[MocKonbKy B npoLecce ynbTpa3ByKOBOW 06paboTKN MHCTPYMEHT COBEpPLLIAET
B OCHOBHOM BO3BpaTHO-NOCTynarte/sibHOe [ABWKeHMe (6e3 BpawaTenbHOro
[OBWKEHUS), TO MNPOCBEP/IEHHOE OTBEPCTME MOXET WMeTb He  TOJbKO
LUMINHAPUYECKYIO (hopMy, HO U N0BYH0 ApYryto hopMy CIOXHO KOH(UTYypaLun.

JTOT CNocob6 MOXeT OblTb MpPUMEHeH Ana 06paboTKM MaTepuanos, TPYAHO
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obpabaTbiBaeMbIX 0OblYHbIMW  MeTOoAamMu. Ecnn  3aMeHWUTb  CBEpPW/IbHBIN
WHCTPYMEHT TOMKMM f1e3B1eM, TO Npubop npespallaeTcs B NpucnocobnieHme ans
pacnuvMBaHMa wan  paspesaHns. [py  ynotpebieHnM  COOTBETCTBYHOLLENO
WNHCTPYMEHTa MOXXHO MPOM3BOAMTL TaKXKe LUIUpoBaHNe. JTOT Crnocob no3sBonset
pacceep/iMBaTb OTBEPCTUA NOOOro pasmepa, [0 COTbIX [OSIEN MWUNIUMETPA, U
ObICTPO 6e3 BCAKMX 3aTPYAHEHUA B OYeHb XPYMKMX MaTepuanax, Harnpumep, B
TBEPAbIX CrjaBax M3 CMeYeHHbIX Kapbwuaos, B MarHUTHbIX CTansX, LUTAMMOBbIX
cTansax, B Bo/ib(ppame, TUTaHe U MonmbaeHe. YnCToTa NOBEPXHOCTU U TOYHOCTb
06paboTKM 3aBUCAT, B MEPBYIO OYepeb, OT BE/IMUMHbI 3epeH abpa3nBOB, a TakXke
OT TOYHOCTM COOPKU MPUCMOCOG/IEHNSA WM YCTAHOBKM WHCTpPyMeHTa. [lpu
Hag/nexatlem Bbloope abpa3vBOB W MNpaBW/IbHOM COOpPKE MPUCNOCO6/IEHUS
06paboTKa C NH60M CTEMEHbD TOYHOCTM U YMCTOTbl NOBEPXHOCTM HE BbI3bIBAET
3aTPYAHEHWNA.

O CKOpoCTM yNbTPa3BYKOBOrO CBep/ieHus Kapbuaa Bo/b(pamMa daet
NpeACTaB/ieHMe CneayowWwmnii Npumep: Npy MOMOLM UHCTPYMEHTa CcneuuanbHOM
(hopMbl KBagpaTHOe OTBEpPCTME ceyveHmeM 6,25 X 6,25, rnybuHo 3 MM MOXXHO
npoceepMte 3a 10 MWH., NPUYMEHsS B KayecTBe abpasvBa KapOOpYyHA.
YNbTpa3ByKOBOM CMnocob MOXET ObITb TaKXKe MPUMEHEeH MpU U3roTOB/IEHWN
TBEPAOCN/IaBHbIX LUTAMMOB [/15 YeKaHKW pefbetioB U Mmefaneil. B atom cnydae
BUOPUPYIOLWMIA  UHCTPYMEHT  [JO/DKEH UMMETb  pefbedd  Aetann, KoTopas
OTneyaTbIBaeTCca B MeTaslfe.

Y nbTpa3ByKOBOW METO[ CBEP/IEHUA WUMEET, MOMUMO CKOPOCTW M TOYHOCTM
06paboTKK, elle TO NPEMMYLLECTBO, YTO BBWAY OTCYTCTBMSI HarpeBa OH He
BbI3bIBAET CTPYKTYPHbIX M3MeHeHMin B obpabaTbiBaeMOM MaTepuasne. Pabota Ha
Y/NbTPa3BYKOBOW YCTAHOBKE He TPebyeT BbICOKON KBa/IM(MKaLMM U 3HAYNTENbHBIX
aKCMNyaTalLMOHHbIX PacXOf0B.

MOCKOMbKY B MpoLecce y/bTpasByKOBO 06pab0TKN MHCTPYMEHT COBepLUaeT
B OCHOBHOM BO3BpPaTHO-NOCTynarte/sibHOe [ABWKeHMe (6e3 BpawaTenbHOro
OBWKEHWS), TO MPOCBEpP/IEHHOE OTBEPCTUE MOXET WMETb He  TOJ/IbKO

LUWIMHAPUYECKYIO (DOPMY, HO U NHOGYI0 APYryro POpMY CMIOXHOW KOH(UrypaLmn.
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JTOT CNoCco6 MOXEeT OblTb MPUMEHEH AN 00paboTKM MaTepuanos, TPYAHO
obpabaTbiBaeMblX 0ObIYHbIMW  MeTOAamMu. Ecnn  3aMeHUTb  CBEpPN/IbHBIN
WHCTPYMEHT TOMKMUM Ne3BueM, TO Npubop npespawaeTcs B NpucrnocobneHvne ans
pacnuinBaHMa unu  paspesaHus. [pyu  ynoTpebneHnn COOTBETCTBYIOLLENO
NHCTPYMEHTa MOXXHO NPOM3BOAMTL TakXKe LIMoBaHMe. 3TOT CNocob Mo3BoNseT
paccBepnMBaTb OTBEPCTUA NHOOOro pasmepa, A0 COTbIX AONEA MUNINMETPaE, W
ObICTPO 6€3 BCAKUX 3aTPYAHEHWIA B O4YEHb XPYMKUX MaTtepuanax, Harnpuvep, B
TBEP/AbIX CMjaBax M3 CrevyeHHbIX KapbuaoB, B MarHUTHbLIX CTassiX, LUITaMMoBbIX
cTansax, B BOMb(ppame, TUTaHe M MoNMbaeHe. YnctoTa NMOBEPXHOCTN U TOYHOCTb
06paboTKM 3aBUCAT, B MEPBYIO OYepeb, OT BE/IMUMHbI 3epeH abpa3nBOB, a TakXke
OT TOYHOCTM COOPKM MPUCMOCOGMEHUS W YCTAHOBKM WHCTpPyMeHTa. [lpu
Hafnexawlem Bbl6ope abpasvBOB W MpaBU/IbHOM COOPKe npucnocobneHns
06paboTka ¢ NH60I CTeNeHbD TOYHOCTM M YMCTOTblI NOBEPXHOCTU HE BbI3bIBAET
3aTPYAHEHWNA.

O cCcKOpoCTM YNbTPasByKOBOIO CBep/ieHMs Kapbuaa Bonb(hpama Aaet
NpeAcTaBeHMe Cneaytowmnii Npumep: Npy NMOMOLM MHCTPYMEHTa cneumansHO
(hopMbl KBagpaTHOe OTBEpCTMEe cedeHneM 6,25 X 6,25, rnyomrHon 3 MM MOXHO
npoceepMTb 3a 10 MWH., NPUMEHSIE B KayecTBe abpasvBa KapOOpyHA.
YnbTpa3ByKOBOW CMOCO6 MOXET OblTb TakXkKe MNPUMEHEH NPU WN3rOTOBNEHUN
TBEPLOCM/MaBHbIX LUTAMMOB NS YEKaHKN penbeoB U mefanen. B atom cnyuvae
BUOPUPYIOLWMIA ~ UHCTPYMEHT  [JO/DKEH MMETb  penbed aeTann, KoTopas
OTrneyaTbiBaeTCs B MeTaslfe.

Y nbTpa3ByKOBOW METO[ CBEP/IEHUA WUMEET, MOMUMO CKOPOCTU M TOYHOCTM
06paboTKK, elle TO MPenMyLLeCTBO, YTO BBMAY OTCYTCTBMA HarpeBa OH He
BbI3bIBAET CTPYKTYPHbIX M3MeHeHMin B 0bpabaTbiBaeMOM MaTepuasie. Pabota Ha
yNbTPa3BYKOBOW YCTaHOBKE He TPebyeT BbICOKOW KBa/IM(IMKALMN 1 3HAUNTENbHBIX
3KCNJyaTaunoHHbIX PacXo/oB.

[MocKoMbKy B npoLecce ynbTpa3ByKOBOW 06pabOTKN MHCTPYMEHT COBEPLLIAET
B OCHOBHOM BO3BpaTHO-NOCTynarte/fibHOe [ABWKeHMe (6e3 BpawaTensbHOro

|El.BI/I)K(EHI/IS‘l), TO TMpocBeP/IEHHOE OTBEPCTUE MOXKET WMETb HE  TOJIbKO
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LUNIMHAPUYECKYIO (hOPMY, HO W NHOGYI0 APYryro OpMY CMIOXHOW KOH(UrypaLmn.
ATOT C€Nocob6 MOXEeT OblTb MPUMEHEH AN 06paboTKM MaTepuanos, TPYAHO
obpabaTbiBaeMbIX 0ObIYHbIMW  MeTOAaMu. Ecnn  3aMeHUTb  CBEPN/IbHBLIN
WHCTPYMEHT TOMKMM f1e3BMeM, TO Npubop npespallaeTcs B NpucnocobnieHve ans
pacnuavMBaHMa wuan  paspesaHns. [py  ynotpebieHnM  COOTBETCTBYHOLLENO
MHCTPYMEHTa MOXHO MPOU3BOAUTL TakxKe LngoBaHue. STOT cnocob no3BosiseT
paccBepnvBaTb OTBEPCTUA NHOOOro pasmepa, A0 COTbIX AONEd MUIIUMETPaA, W
ObICTPO 6e3 BCAKMX 3aTPYAHEHWUA B OYeHb XPYMKMX MaTepuanax, Harnpumep, B
TBEPAbIX CrjiaBax M3 CMevyeHHbIX Kapbwuaos, B MarHUTHbIX CTansX, LUTAMMNOBbIX
cTansax, B BO/b(ppame, TUTaHe U MonnbaeHe. Umnctora NOBEPXHOCTU M TOYHOCTb
06paboTKM 3aBUCAT, B MePBYIO 0Yepedb, OT Be/IMYMHbLI 3epeH abpasnBoB, a Takxke
OT TOYHOCTM COOPKU MPUCMOCOB/IEHNSA WM YCTAHOBKM WHCTpPyMeHTa. [lpu
Hag/nexatlem Bbloope abpa3vBOB W MNpaBWIbHOM COOpPKE MPUCNOCO6IEHUS
06paboTka ¢ NH60I CTeNeHbD TOYHOCTM M YMCTOTblI MNOBEPXHOCTU HE BbI3bIBAET
3aTPYAHEHWNIA.

O CKOpoCTM yNbTPasBYKOBOrO CBep/ieHus Kapbuaa Bofb(pamMa gdaet
NpesACTaB/ieHMe CNeayownii Npumep: Npy MOMOLUM UHCTPYMEHTa cneumanbHOM
(hopMbl KBagpaTHOe OTBEpPCTME ceyveHmeM 6,25 X 6,25, rnyorHoin 3 MM MOXXHO
npocsepnMTb 3a 10 MMWH., NPUMeHAs B KayecTBe abpasuBa KapbopyHA.
YnbTpa3ByKOBOW CMOCO6 MOXET OblTb TakXKe MNPUMEHEH MPU W3roTOB/IEHUN
TBEPAOCN/IaBHbIX LUTAMMOB [/15 YeKaHKW pefbetioB U Mefaneil. B aTom cnydae
BUOPUPYIOLMIA  UHCTPYMEHT  [JO/DKEH UMMETb  pefnbeld AeTtann, KoTtopas
OTneyaTbiBaeTCs B MeTaslfe.

YNbTpa3ByKOBOW METO[ CBEP/IEHUA MMEET, MOMUMO CKOPOCTM M TOYHOCTU
06paboTKK, elle TO NPEMMYLLECTBO, YTO BBWAY OTCYTCTBMS HarpeBa OH He
BbI3bIBAET CTPYKTYPHbIX M3MeHeHMn B obpabaTbiBaeMOM MaTepuasne. Pabota Ha
YNbTPa3BYKOBOW YCTAHOBKE He TPebyeT BbICOKON KBASIM(IMKALMM N 3HAUNTENbHBIX
3KCNJlyaTauOHHbIX PacX0/0B.

MOCKOMbKY B MpoLecce y/bTpasByKOBO 06pabOTKN MHCTPYMEHT COBepLUaeT

B OCHOBHOM BO3BPaTHO-MOCTYMaTe/lbHOe [BUKeHMe (6e3  BpallaTefbHOro
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OBWKEHUS), TO MPOCBEP/IEHHOE OTBEPCTME MOXET WMeTb He  TO/bKO
LUNIMHAPUYECKYIO (hOPMY, HO U NHOGYI0 APYryro POpMY CMIOXHOW KOH(UrypaLmn.
JTOT CNOCO6 MOXeT OblTb MPUMEHEH AN 06paboTKM MaTepuanos, TPYAHO
obpabaTbiBaeMbIX 0ObIYHbIMW  MeTOAamMu. Ecnn  3aMeHUTb  CBEPW/IbHBIN
WHCTPYMEHT TOMKMM Jie3BMeM, TO Npubop npespaLLaeTcs B npucrnocobneHne s
pacnunvMBaHMAa wuan  paspesaHns. [py  ynotpebieHnM  COOTBETCTBYHOLLENO
WNHCTPYMEHTa MOXXHO MPOM3BOAMTL TaKXKe LUIMoBaHWe. STOT CNOCo6 Mo3BossAeT
pacceep/iMBaTb OTBEPCTUA NOGOro pasmepa, [0 COTbIX [OSIEN MWUNIUMETPA, U
ObICTPO 6€3 BCAKUX 3aTPYAHEHMIA B OYeHb XPYMKUX MaTtepuanax, Harnpuwvep, B
TBEPAbIX CrjaBax M3 CMeYyeHHbIX Kapbwuaos, B MarHUTHbIX CTansX, LUTAMMNOBbIX
cTansax, B Bo/ib(hppame, TUTaHe U MONMbAeHe. YnCTOTa NOBEPXHOCTUM U TOYHOCTb
06paboTKM 3aBUCAT, B NePBYIO o4epelb, OT Be/IMYMHbLI 3epeH abpa3nBoB, a Takke
OT TOYHOCTM COOPKM MNPUCMIOCOBNEHMS U YCTaHOBKM WHCTPyMeHTa. [lpw
Hag/nexatlem Bbloope abpa3vBOB W MNpaBW/IbHOM COOpPKE MPUCNOCO6/IEHUS
06paboTKa C NH6OM CTEMEHbID TOYHOCTU M YUCTOTbI NMOBEPXHOCTU HE BbI3bIBAET
3aTPYAHEHWNA.

O CKOpOCTM YNbTPasByKOBOIO CBep/ieHMs Kapbuaa Bonbpama [AaeT
npeLcTaBneHne Creayowmnii npuMep: npyv NOMOLM WUHCTPYMEHTa CreuuaibHOM
(hopMbl KBagpaTHOe OTBEpPCTME ceyveHmeM 6,25 X 6,25, rnybuHo 3 MM MOXXHO
npoceepMtb 3a 10 MWH., NPUYMEHs B KayecTBe abpasvBa KapOOpYyHA.
YNbTpa3ByKOBOW Crnocob MOXET ObiTb Takke MPUMEHEH MPU M3rOTOB/IEHUN
TBEPLOCM/MaBHbIX LUTAMMOB [AN1S YEKaHKN penbeoB U mefanei. B atom cnyvae
BUOPUPYIOLMIA  UHCTPYMEHT  [JO/DKEH MMETb  penbeld AeTann, KoTtopas
OTneyaTbIBaeTCca B MeTaslfe.

Y nbTpa3ByKOBOW METO[ CBEP/IEHNA WUMEET, MOMUMO CKOPOCTW M TOYHOCTM
06paboTKM, ewe TO MNPEUMYLLECTBO, YTO BBMAY OTCYTCTBMS HarpeBa OH He
BbI3bIBAET CTPYKTYPHbIX M3MeHeHMn B obpabaTbiBaeMOM MaTepuasne. Pabota Ha
Y/NbTPa3BYKOBOW YCTAHOBKE He TPebyeT BbICOKOWN KBa/IM(IMKALMM N 3HAYNTENIbHBIX

JKCMyaTayMOHHbIX PacXoaoB.
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[MocKoMbKyY B npoLecce ynbTpa3ByKOBOW 06pabOTKN MHCTPYMEHT COBEPLLIAET
B OCHOBHOM BO3BpPaTHO-NOCTynarte/sibHOe [ABWKeHMe (6e3 BpawaTenbHOro
[BWKEHNS), TO MPOCBEpP/IEHHOE OTBEPCTME MOXET WMETb He  TOJIbKO
LUWIMHAPUYECKYIO (DOPMY, HO W NHOGYI0 APYryro OpMY CMIOXHOW KOH(UrypaLmn.
ATOT CNoco6 MOXeT OblTb MPUMMEHeH [Ansa 06paboTKM MaTepuanos, TPYAHO
obpabaTbiBaeMbIX 0ObIYHbIMW  MeTOAaMWu. Ecnn  3aMeHUTb  CBEPN/IbHBLIN
WHCTPYMEHT TOMKMM f1e3BueM, TO Npubop npespailaeTcs B NpucnocobneHne ans
pacnuvMBaHMAa wanM  paspesaHns. [py  ynotpebreHnM  COOTBETCTBYHOLLENO
WNHCTPYMEHTa MOXXHO MPOMN3BOAMTL TaKXKe LUIM(oBaHNe. ATOT CNocob Mo3BoNseT
pacceepnvBaTb OTBEPCTUA NHOOOro pasmepa, A0 COTbIX A0Ned MUIIUMETPA, U
ObICTPO 6e3 BCAKMX 3aTPYAHEHWUA B OYeHb XPYMKMX MaTtepuanax, Harnpumep, B
TBEPAbIX CMjiaBax M3 CrevyeHHbIX Kapbuaos, B MarHUTHbIX CTa/isX, LUTaMMNoOBbIX
cTansax, B BO/ib(ppame, TUTaHe U MONMbAeHe. YnUCTOTa NOBEPXHOCTUM U TOYHOCTb
06paboTKM 3aBUCAT, B MePBYIO 0Yepeb, OT Be/IMYMHbLI 3epeH abpasnBoB, a Takxke
OT TOYHOCTM COOPKU MPUCMOCOB/IEHNSA WM YCTAHOBKM WHCTpPyMeHTa. [lpu
Hagnexatlem Bbloope abpa3vBOB W MpaBWIbHOW COOPKe NPMCNOCOBNeHNS
06paboTKa C NH6OM CTEMEHbID TOYHOCTU M YUCTOTbI NMOBEPXHOCTU HE BbI3bIBAET
3aTPYAHEHWNA.

O CKOpoCTM yNbTPasBYKOBOrO CBep/ieHus Kapbuaa Bo/b(pama daet
NpesACTaB/IeHMe CNeayowWwmnii Npumep: Npy MOMOLM UHCTPYMEHTa CneumanbHOM
(hopMbl KBagpaTHOe OTBEpPCTME ceveHnem 6,25 X 6,25, rnyorHon 3 MM MOXXHO
npoceepmMte 3a 10 MWH., NPUYMEHsS B KayecTBe abpasvBa KapOOpYyHA.
YnbTpa3ByKOBOW CMOCO6 MOXET OblTb TakXke MNPUMEHEH MpPWU W3roTOB/IEHUN
TBEPAOCN/IaBHbIX LUTAMMOB [/15 YeKaHKW penbetoB U Mefaneil. B aTom cnydae
BUOPUPYIOLMIA  UHCTPYMEHT  [JO/DKEH MMETb  pefbedd  Aetann, KoTtopas
OTneyaTbIBaeTCca B MeTaslfe.

YNbTpa3ByKOBOW METO[ CBEP/IEHUS MMEET, MOMUMO CKOPOCTM M TOYHOCTU
06paboTKK, elle TO NPEMMYLLECTBO, YTO BBWAY OTCYTCTBMSI HarpeBa OH He

BbI3bIBAET CTPYKTYPHbIX M3MeHeHW1 B obpabaTbiBaeMOM MaTepuasne. PaboTa Ha
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Y/NbTPa3BYKOBOW YCTAHOBKE He TPebyeT BbICOKOWN KBa/IM(IMKALMM N 3HAYNTENIbHBIX
3KCNJlyaTauOHHbIX PacX0/0B.

B Tex cnydyasx, Korga B MOMEWEHUN OTCYTCTBYHOT  MCTOUYHUKMU
TENnI0BbIAENIEHNA U NPOUCXOAMT BblfeNeHVe MapoB U rasos, KOTOPble TsHKenee
BO3[yXa, BO3MOXHO, XOTSl U AOCTaTOYHO PefKo, 06pa3oBaHMe 30H HanbO/bLUNX
KOHLEHTPaLUMIA B HKHUX YPOBHAX MOMELLEHNA 1 Toraa LenecoobpasHa HDKHAS
BbITSPKKA C PacCpefoTOYEHHbIM MPUTOKOM C MabIMU CKOPOCTSAMW B BEPXHIOKO
30HY.

KOHBEKTMBHbIE MOTOKM OXNaXAEHHOro BO34yXa, 00pasytoLmMecs OKOJIOo
HapyXXHbIX CTEH W TMEPeKPbITUIA, OMycKasacb B paboyytd 30HY, MOryT
nepeoxnaxngaTb €e, co3faBas HebnaronpusiTHble YcnoBus And paboTarowmx.
YBenmumBass MOLLHOCTb BEHTUMIALMOHHBLIX CTPYW, CO34aBaeMbIX CUCTEMaMU
MeXaHWYeCKOM BEHTUNALUMA WX BO3AYLUHOrO OTOM/IEHNs (MO CpPaBHEHUD C
MOLLIHOCTbIO KOHBEKTUBHbIX CTPYi1), MOXHO nepepacnpeaennTb Teno rno BbiCOTe
Liexa U TeM caMbIM SIMKBUAMPOBATb NeperpeB BepXHE 30HbI U Heforpes paboyein
30HbI NMOMELLIEHUS.

Takum o06pa3oM, A1d 060CHOBaHHOW OpraHu3auum BO34yX00OMeHa B
NMPOV3BOACTBEHHbIX  MOMELLEHUSAX HEo6XO0AMMO  3HaHWE  3aKOHOMEPHOCTEM
(hOPMUPOBAHNA W PA3BUTUS BEHTUNALMOHHBIX 1 TENIOBLIX CTPYIA M CO3[aBaeMbIX

UMW LUMPKYNALUMOHHBIX TEYEHNIA.
4.3 PacyeT BeHTUNATOpA

OOHUM M3 BaXHbIX MepOnpuaTUlA 06ecneynBaroLLX OXpaHy 310POBbS
pabouMx U BbICOKYID MPOU3BOAUTENbHOCTb, SBNSETCA BEHTUNAUMS. Pacuet
BEHTUNALMM CBOAMTCA K OMPEeNeHNo MOLLHOCT Ha NPUBOJ, BEHTUNSTOpa W
MapKy BEHTUNIATOPA.

MOLLHOCTb 3NeKTPOBUIaTeNst NOACUUTLIBAOT MO CREeAYHOLLER thopMmyne:

_ W, H, 0B
° 3600010207,

(4.1)
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rge N 8 MOLLHOCTb 3/1eKTpoaBurarens, kBT;

H, - Harmop BeHTMNATOpa, MM.BOA.CT. (koneb6netca ot 100 go 200 B
3aBMCMMOCTM OT BPEeLHOCTU Liexa);

W;- NPOM3BOANTENIBHOCTb BEHTUIATOPA, M*/y;

Ns KO3(hMLUMEHT NONE3HOr0 AercTBUS BeHTMNATopa, (0,5 — 0,6) [19];

B - KoahpmuymeHT 3anaca moLHocTw, (1- 1,5).

Mpon3BOANTENBHOCTb BEHTUNATOPA MOACUUTHLIBAKOT UCXOAS U3 0ObEMA

MOMELLIEHMS U KPaTHOCTW 06MeHa BO3ayXa:
W, =V, K (5.2)

roe Vo, —o6bem Lexa , M?;
K — kpaTHOCTb 06MeHa Bo3ayxa, 4.
KpaTHOCTb 06MeHa [ MeXaHM4yeckoro Lexa MOXeT ObiTb MpuHATa
cnepyroulen: K=(4 - 6);
W= 137 (5 = 685 M/u;

= 685110001 —04 KBT.
36001102 [0,5

PacueTbl cBefieHbl B Tabnmuy 4.1

Tabnumua 4.1 — XapakTepucTnkKn BeHTUIATOpa

Kpart-
O6bem Mpounsso- Mapka MoLHOCTb
No HavnmeHoBaHue . HOCTb
MOMELLEHWNIA, | ANTENbHOCTb, | BEHTUNA- | ABUraTens,
n/n y4yacTka 3 3 Bosgyxa
M m°/y Topa KBT L
Obm,y
1 | MexaHn4yeckum 137 685 L14-70Ne3 0,4 4-6

4.4 'HCTpYKUMs ro 6e3onacHOCTM Tpyaa npu N3roToB/IEHNM OMOpPb

«YTBEPXAEHO» YTBeEpXaato
Ha 3acefjaHnn Npog)Kkoma

NHCTPYKLUWA

no 6e30MacHOCTM Tpy/a /15 Ciecapsi-CTaHOUHUKA
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WHCTPYKLMIO COCTaBW: CornacoBaHo:
MHXeHep no oxpaHe Tpyaa PykoBoauTenb noapasaeneHuns

1. O6Lwme TpeboBaHms

1.1. K paboTe Ha CTaHKe AOMNyCKalTCA /mMua: cTapwe 18 net; umerowime
YAOCTOBEpPEHWe; npoLlefline Mef. OCBWAETE/NIbCTBOBAHME W WMHCTPYKTaX MO
TeXHWKe 6e30MacHoCTw.

1.2. Ha paboyeM mMecTe 3anpeLuaeTcs 3aHMMaTbCA NOCTOPOHHUMMW enamu.

1.3. Cobntogath TpeboBaHMS NoXKapHO 6e30MacHOCTK

1.4. Cobntogatb nNpaBuia IMYHON FMreHbl U TpeboBaHNIA 6e30MacHOCTY .

1.5. 3a HecobnoAeHMe NpPaBu/ JaHHOW UHCTPYKLUUKN Pabounic HECET MOHYHO
OTBETCTBEHHOCTb.

1.6. MNpwu paboTe Ha TOKAPHO-BUHTOPE3HOM CTaHKe MO0 MeTa/lly BO3MOXXHO
BO3JeNCTBME Ha paboTalowmx Creayrolwmx OnacHbIX  MPOU3BOACTBEHHbIX
(haKTOpOB:

- OTCyTCTBME OrpaXKAeHUs NPUBOAHBLIX PEMHEN CTaHKa, 3aWMTHOro KoXyxa
naTpoHa ¥ 3alwmMTHOrO 3KpaHa;

- HenpoyHoe 3akpenneHne 3aroTOBKN N MHCTPYMEHTA;

- HencnpaBHOCTM U NPUTYNIEHNE PEXYLLEro MHCTPYMEHTA,;

- HencnpaBHOCTU 3/1eKTPO060PYA0BAHUA CTAHKA 1 3a3eM/IEHNSA ero Kopryca.

- PaboTa ¢ BpaLlarowmmmcs mexaHm3mamm

- BO3MOXXHOCTb nonagaHus CTPYXXKU 1 ApYruxX MeTa//IMYeCcKUX MaTepuasnos
B OpraHbl 3peHus, AbIXaHUSA U Ha KOXY.

- Pabota c COX

- [a30Bble, NapOoBbLIE BbIgeNeHNA Npun paboTe 3a CTaHKOM

1.7. Tpn peMOHTE CTaHKa M MYCKOBbIX YCTPOWCTB HA CTaHKe A0/MKEH ObliTb
BbIBELLEH Nakat: «He BKNYaTb — PEMOHT»

2. TpeboBaHMA 6€30NaCHOCTU Nepes HavyaioM paboThbl
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2.1. Opfetb cnewy. ofexay, 00yBb M 3alWUTHbIE OYKM. PyKaBa [O/MKHbI ObITb
3acTerHyTbl. osc 3aBs3aH, a KOHUpbI nosca yopaHbl. Jluua, merowme AVHHbIE
BOJ10CbI, AO/DKHbI paboTaTh B 6epeTe UM KOCbIHKE C KOPOTKMMM KOHLLAMM.

2.2. O3HaKOMUTCH C UHCTPYKLMEN, N PacnmncaTbCs B XKYpPHasie MHCTPYKTaXa.

2.3. MNMoaroToBnTb CTAHOK K paboTe. MpoBepuTb YPOBEHb Macna, KperaeHue
Pe3L0B 1 3aroTOBKW, eNCTBME MEXaHWU3MOB, NOATAHYTb O0NTOBbIE COEANHEHMS.

2.4. Y6eanTbCH, YTO ABUXKEHNE MEXAHM3MOB He YTrpoXKaeT OKPY>KatoLLM.

3. TpeboBaHMSA 630NaCHOCTM BO BPEMS PabOTHI.

3.1. He nepepfasathb yrpas/ieHe CTAaHKOM APYTrM iMLaMm.

3.2. He ponyckaTb HaxoXaeHne NoCTOPOHHUX Mofei Ha paboyem MecTe.

3.3. Heobxoaumble perynmpoBKM MPOM3BOAUTL NOCNE MOMHON OCTaHOBKM
CTaHKa.

3.4. 3anpewaetca TOPMO3UTb CTaHOK NYTEM HaknaAblBaHUA PYKU Ha
BpaLlatoLMecs 4acTh M He KacaTbC Ha X0y BpalLalowmxcs N ABMXKYLLUXCA
4acTen CTaHKa.

3.5. 3anpewjaetca 06n10KaumMBaTbCAd Ha CTAaHOK BO BpemMs ero paboTbl,
nepefaBaTb U MPUHUMATb YTO-/IMOO Yepes CTaHOK.

3.6. Y aneHue CTPY>XXKWN CO CTaHKa NPON3BOAMTL TOJIbKO C MOMOLLGIO Kprouka
nnun wetkn. CTpy>KKa Ao/KHa 6bITb YOpaHa B CrieymanbHY0 00BeeHHYHO Tapy.

3.7. Mpwn KpenseHnun feTanv B NaTPOHE HUKOrAa He BblNyCKaTb KU U3 PYK
N He OCTaBNATb ero B naTtpoHe. Knagun ero To/IbKO Ha npefHasHauyeHHOe 15 Hero
MecTO.

3.8 Henb3d paboTatb Ha HEWUCNPaBHOM W He WMEKLEM Heob6XOoANMbIX
OrpaXxfieHwin cTaHke. He nNpov3BOAUTL PEMOHT W nepefenky CTaHKa
CaMOCTOATE/IbHO

3.9 TlpMMeHATb TO/IbKO WUCMpaBHbIe TaeyHble K/IKUYM COOTBETCTBYHOLLNX
pasMepos

3.10 He MbITb pyksm B macne, 3My/bCUM, KEpOCWHe W He BbITUpaTb WX
06TMPOYHBLIMM KOHLaMK, 3arpsi3HEHHbIMU CTPYXXKOM

3.11. He npuHUMaTL NULLY Yy CTaHKa
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3.12. He ocTaBnaTb CBOK 0feXAy Ha paboyem MecTe

3.13. He paboTaTb 6e3 KoXyxa, MPUKPbIBAOLLIEr0 CMEHHbIE LUECTEPHU

3.14. He pa3peLwuatb y6opLimKy youpartb y CTaHKa BO Bpems ero paboTsbl

3.15. He onupaTtbCa Ha CTaHOK BO BPeMsi ero paboTbl U He NMO3BONSATL AeNaTb
3TO ApYyrum

4. TpeboBaHWA 6€30MacHOCTM NPY aBapPUNHbLIX CUTYaLUSX.

4.1. Tlpn BO3HWMKHOBEHWUM aBapUNHON CUTyauUM HeobXoAMMO HemMeasIeHHO
OCTaHOBWTb CTAHOK NyTeM BbIK/TKOUEHUS 3M1IEKTPONUTAHNA ABUraTens.
4.2. Npy He06X0AMMOCTM YMETb OKasaTb MepBY MOMOLLb MOCTpajaBLleMy

5. TpeboBaHMa 6€30NaCHOCT MO OKOHYaHWUW paboThl.

5.1. O6ecToUNTb CTAHOK.
5.2. lNpwrBecTu B NOpPAA0K paboyee MecTo.
5.3. CHATb cnewy. ogexay, 00yBb, NOMbITb PYKM U NMPUHATL AYLL.

6. OTBETCTBEHHOCTb.

3a HapyweHue TpeboBaHW 6e30MacHOCTM  AAHHON  WHCTPYKUUU U
MPOM3BOACTBEHHOM  CaHUTapUU  CTAHOYHWK  HeceT  AWCLMNIMHAPHY!IO,

MaTepPUasIbHYIO 1 YTONI0BHYH OTBETCTBEHHOCTb.

PaspaboTasn: BayH M.P. CornacoBaHo: cneuuanmcT

no 6e3onacHOCTV Tpyaa

4.6 MNpon3BOACTBEHHAA NMMHACTUKA Ha paboyem MecTe

Mpon3BoACTBEHHAs  (OM3MYECKas Ky/nbTypa - CUCTEMA  METOAMYECKU
000CHOBaHHbIX (M3NYECKNX YMPaXKHEHUIA (HU3KYNbTYPHO-0310POBUTENBbHbIX 1
CMOPTUBHbIX MEPONPUSTUIA, HanpaBNeHHbIX Ha MOBbILIEHWE W COXPaHEeHue
YCTOUMBOI NPOecCUOoHaNbHOW [eecnocobHOCT. dopma 1 CoAepXKaHue 3TUX
MEpPOoNpUATUIA oNpeaenstoTcs 0CO6eHHOCTAMM NPOMECCMOHANIbHOTO TPyAa U ObiTa

yenoseka. 3aHnmatbes NMPK MOXKHO Kak B pabouee, Tak U B CBOOOAHOE BpeMs.
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B pabouyee Bpems NpPOM3BOACTBEHHas (m3nyeckasa Kynbtypa (MPK)
peann3yeTcs Yepes NPON3BOLACTBEHHYHO MMMHACTUKY.

[Mpon3BOACTBEHHAS TMMHACTMKAa - 3TO  KOMMJEKCbl  CreynaibHbIX
YMPaXKHEHW, MPUMEHAEMbIX B PEXMME paboyero AHs, YToObl MOBbLICUTH 0OLLYHO 1
npodeccroHanbHy0 paboTocnocobHOCTb, a TakXe C Lefbio MPOMUIakTUKA ©
BOCCTaHOB/IEHMSI.

OcHOBHas  3afjaya  MPOM3BOACTBEHHOM  FMMHACTUKM -  MOBbILLEHME
MPoeccnoHanbHO PaboToCNOCOOHOCTM TPYAAWMXCS 32 CYET  BbINOMHEHUSA
crneynanbHO MoAo6paHHbIX YNPaXKHEHWI, HanpaB/eHHbIX Ha BOCCTaHOB/IEHME
paboToCcnocobHOCTM B MNpouecce TPyAa, CHWXKEHVE YTOM/IEHWUA.  Takum
MepeKItoYeHNEM AeATeNIbHOCTU U ABNAETCA MPOM3BOACTBEHHAS TMMHACTMKA.

[MocKonbKy B npoLecce ynbTpa3ByKOBOW 06paboTKN MHCTPYMEHT COBEpPLLIAET
B OCHOBHOM BO3BpaTHO-NOCTynate/bHoe [ABWXeHue (6e3 BpaliaTeNnbHOro
OBWKEHNS), TO MPOCBEpP/IEHHOE OTBEPCTME MOXET WMEeTb He  TOJIbKO
LUNIMHAPUYECKYIO (hOPMY, HO U NHOGYI0 APYryro POpMY CMIOXHOW KOH(UrypaLmn.
JTOT CNOCO6 MOXeT OblTb MPUMEHEH AN 06paboTKM MaTepuanos, TPYAHO
obpabaTbiBaeMblX 0ObIY4HbIMW  MeToAamMu. Ecnn  3aMeHUTb  CBEP/USIbHbLIN
WHCTPYMEHT TOMKMM Jie3BMeM, TO Npubop npespaLLaeTcs B NpucrnocobneHne s
pacnuvMBaHMa wuan  paspesaHns. [py  ynotpebieHnM  COOTBETCTBYHOLLENO
WNHCTPYMEHTa MOXXHO MPOM3BOAMTL TaKXKe LUIMoBaHWe. ATOT CNOCco6 Mo3BossSeT
pacceep/iMBaTb OTBEPCTUA Nt06Oro pasmepa, A0 COTbIX LOSIEN MUNIUMETPA, W
ObICTPO 6e3 BCAKUX 3aTPyAHEHWIA B OYeHb XPYMKMX martepuanax, Harnpumep, B
TBEpPAbIX CMnjiaBaX U3 CreyeHHbIX KapbuaoB, B MarHWTHbIX CTa/fX, LUTaMMNOBbIX
cTansax, B BO/ib(hppame, TUTaHe U MONMbAeHe. YMCTOTa NOBEPXHOCTUM U TOYHOCTb
06paboTKKM 3aBUCAT, B MEPBYIO OYepe/b, OT BE/IMUMHbI 3epeH abpasnBoB, a TaKXke
OT TOYHOCTM COOPKM MNPUCMIOCOBNEHMS U YCTaHOBKM WHCTPyMeHTa. [lpw
Haj/nexatlem Bbloope abpa3vBOB W MNpaBWIbHOM COOpPKE MPUCNOCO6/IEHUS
06paboTKa C NH6OM CTEMEHbID TOYHOCTM M YUCTOTbI NMOBEPXHOCTM HE BbI3bIBAET

3aTPYAHEHWNA.
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O CKOpOCTM YNbTPasByKOBOrO CBep/ieHMs Kapbuaa Bonbpama faeT
NpesACTaB/IeHMe CNeayowWwmnii Npumep: Npy MOMOLM UHCTPYMEHTa CneumanbHOM
(hopMbl KBagpaTHOe OTBEPCTME ceyveHmeM 6,25 X 6,25, rnybuHo 3 MM MOXXHO
npoceep/mMte 3a 10 MWH., NPUYMEHSST B KayecTBe abpasvBa KapOOpyHA.
YNbTpa3ByKOBOM CMnocob MOXET ObiTb TaKXKe MPUMEHEH MpU U3roTOB/IEHWN
TBEPAOCN/IaBHbIX LUTAMMOB A1 YeKaHKW penbetoB U Mefaneil. B aTom cnydae
BUOPUPYIOLMIA  UHCTPYMEHT  [JO/DKEH MMETb  pefnbeld  feTann, KoTtopas
OTneyaTbIBaeTCca B MeTaslfe.

Y nbTpa3ByKOBOW METO[ CBEP/IEHNA WUMEET, NMOMUMO CKOPOCTW M TOYHOCTM
06paboTKK, elle TO NPEMMYLLECTBO, YTO BBWAY OTCYTCTBMSI HarpeBa OH He
BbI3bIBAET CTPYKTYPHbIX M3MeHeHMn B obpabaTbiBaeMOM MaTepuasne. Pabota Ha
YNbTPa3BYKOBOW YCTAHOBKE He TPebyeT BbICOKOW KBaMPUKALUN N 3HAUNTENbHBIX
aKCnNyaTalLMOHHbIX PacXOf0B.

MOCKOMbKY B MpoLecce y/bTpasByKOBO 06pab0TKN MHCTPYMEHT COBepLUaeT
B OCHOBHOM BO3BpPaTHO-NOCTynarte/sibHOe [ABWKeHMe (6e3 BpawaTenbHOro
OBWKEHNS), TO MPOCBEpP/IEHHOE OTBEPCTME MOXET WMEeTb He  TOJIbKO
LUWIMHAPUYECKYIO (hOPMY, HO W NHO6YI0 ApYryto hopMy CMIOXHOW KOH(Urypawlmu.
JTOT CNOCoO6 MOXeT OblTb MPUMEHEH AN 06paboTKM MaTepuanos, TPYAHO
obpabaTbiBaeMbIX 0ObIYHbIMW ~ MeTOAaMu. Ecnn  3aMeHUTb  CBEPW/IbHBIN
WHCTPYMEHT TOMKMM f1e3B1eM, TO Npubop npespallaeTcs B NpucnocobnieHme ans
pacnunvMBaHua wanM  paspesaHns. [pu  ynotpebseHUM  COOTBETCTBYIOLLENO
WNHCTPYMEHTa MOXXHO MPOM3BOAMTL TaKXKe LUIMoBaHWe. ATOT CNOCo6 Mo3BossAeT
pacceepnvMBaTb OTBEPCTUA NHOOOro pasmepa, A0 COTbIX AONEd MUIINMETPaE, U
ObICTPO 6e3 BCAKMX 3aTPYAHEHWUA B OYeHb XPYMKMX MaTepuanax, Harnpumep, B
TBEPAbIX CrjiaBax M3 CrevyeHHbIX Kapbuaos, B MarHUTHbIX CTansX, LUTaMMNOBbIX
cTansax, B BO/ib(ppame, TUTaHe U MONMbAeHe. YMCTOTa NOBEPXHOCTUM U TOYHOCTb
06paboTKM 3aBUCAT, B MePBYIO 0Yepeb, OT Be/IMYMHbI 3epeH abpasnBoB, a Takxke
OT TOYHOCTM COOPKM MPUCMOCOB/EHNS N YCTaHOBKM WHCTPyMeHTa. [lpu

Hagnexatlem Bbloope abpa3vBOB W MNpaBW/IbHOM COOpPKE MPUCNOCO6/IEHUS
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06paboTKa C NH6OM CTEMEHbID TOYHOCTU M YUCTOTbI NMOBEPXHOCTU HE BbI3bIBAET
3aTPYAHEHWNIA.

O CKOpoCTM yNbTPa3BYKOBOrO CBep/ieHus Kapbuaa Bo/b(pamMa daet
NpeACTaB/IeHMe CeayoWwnii Npumep: NPy MOMOLM UHCTPYMEHTa CneuuaibHOn
(hopMbl KBagpaTHOe OTBEpPCTME ceyveHmeM 6,25 X 6,25, rnybuHo 3 MM MOXXHO
npocsepnnTb 3a 10 MMWH., NPUMeEHAs B KayecTBe abpasuBa KapbopyHA.
YnbTpa3ByKOBOW CMOCO6 MOXET OblTb TakKXKe MNPUMEHEH MPWU W3roTOB/IEHWN
TBEPAOCN/IaBHbIX LUTAMMOB A5 YeKaHKM penbedoB U Mefanein. B atom cnydae
BUOPUPYIOLWMIA  UHCTPYMEHT  [JO/DKEH MMETb  penbeld JeTann, KoTtopas
OTneyaTbIBaeTCs B MeTasle.

YNbTpa3ByKOBOW METO[ CBEP/IEHUA MMEET, MOMUMO CKOPOCTM M TOYHOCTU
06paboTKK, elle TO MNPEMMYLLECTBO, UTO BBWAY OTCYTCTBMS HarpeBa OH He
BbI3bIBAET CTPYKTYPHbIX M3MeHeHMn B obpabaTbiBaeMOM MaTepuasne. Pabota Ha
YNbTPa3BYKOBOW YCTAHOBKE He TPebyeT BbICOKON KBaSIM(IMKALMM N 3HAUNTENbHBIX
3KCNJlyaTauOHHbIX PacX0/0B.

MOCKOMbKY B MpoLecce y/bTpasByKOBO 06pab0TKN MHCTPYMEHT COBepLUaeT
B OCHOBHOM BO3BpaTHO-NOCTynarte/sibHOe [ABWKeHMe (6e3 BpawaTenbHOro
[BWKEHNS), TO MPOCBEpP/IEHHOE OTBEPCTME MOXET WMEeTb He  TOJIbKO
LUMINHAPUYECKYHO hopMy, HO 1 NoBYI0 ApYryto (hOpMY CIOXKHOW KOH(UIypauuu.
JTOT C€Noco6 MOXeT OblTb MPUMEHEH AN 00paboTKM MaTepuanos, TPYAHO
obpabaTbiBaeMbIX 0ObIYHbIMW  MeTOAaMu. Ecnn  3aMeHUTb  CBEPN/IbHBLIN
WHCTPYMEHT TOMKMM f1e3BMeM, TO Npubop npespallaeTcs B NpucnocobnieHve ans
pacnuinBaHna WM paspesaHns. [pyu  ynoTtpebneHMM COOTBETCTBYHOLLENO
MHCTPYMEHTa MOXHO MPOU3BOAUTL TakxKe LngoBaHne. STOT cnocob no3BosseT
pacceepnvMBaTb OTBEPCTUA NHOOOro pasmepa, A0 COTbIX AONEd MUIINMETPaA, U
ObICTPO 6e3 BCAKMX 3aTPYAHEHWUA B OYeHb XPYMKMX MaTepuanax, Harnpumep, B
TBEPAbIX CrnjiaBax U3 CreyeHHbIX KapbuaoB, B MarHWUTHbIX CTa/ifaX, LUTaMMNOBbIX
cTansax, B BOSb(ppame, TUTaHe M MoNnbaeHe. Ynctota NMOBEPXHOCTN U TOYHOCTb
06paboTKM 3aBUCAT, B MePBYIO OYepeb, OT Be/IMYMHbLI 3epeH abpasnBoB, a Takxke

OT TOYHOCTU COOPKM MPMCMOCOGNEHNS W YCTAHOBKM WHCTpyMeHTa. [lpu
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Hafnexawlem Bbloope abpa3vMBOB W MpaBU/IbHOM COOPKe MpPUCNOCco6/1eHNns
06paboTKa C NH6OM CTEMEHbID TOYHOCTU M YUCTOTbI NMOBEPXHOCTU HE BbI3bIBAET
3aTPYAHEHWNA.

O CKOpOCTM YNbTPasByKOBOrO CBep/ieHMs Kapbuaa Bonbpama faeT
npeLcTaBNeHne Crefyowmnini nprMep: npyv NOMOLM WUHCTPYMEHTa CreuuaibHOM
(hopMbl KBagpaTHOe OTBEpPCTME ceyveHmeM 6,25 X 6,25, rnybruHo 3 MM MOXXHO
npoceep/mMte 3a 10 MWH., NPUYMEHSS B KayecTBe abpasvBa KapOOpYyHA.
YNbTpa3ByKOBOW CMnocob MOXET ObiTb TaKXe MPUMEHEH MpU U3roTOB/IEHWN
TBEPLOCMNaBHbIX LUTAMMOB A5 YeKaHKN penbeoB U Mefanei. B atom cnyvae
BUOPUPYIOLMIA  UHCTPYMEHT  [JO/DKEH MMETb  penbed JeTann, KoTtopas
OTneyaTbIBaeTCca B MeTaslfe.

Y nbTpa3ByKOBOW METO[ CBEP/IEHNA WUMEET, MOMUMO CKOPOCTW M TOYHOCTM
06paboTKM, ewe TO MNPEUMYLLECTBO, YTO BBMAY OTCYTCTBMS HarpeBa OH He
BbI3bIBAET CTPYKTYPHbIX M3MeHeHMin B obpabaTbiBaeMOM MaTepuane. PaboTa Ha
Y/NbTPa3BYKOBOW YCTAHOBKE He TPebyeT BbICOKOWN KBa/IM(IMKALMM U 3HAYNTENIbHbIX
aKCMNyaTalLMOHHbIX PacXOL0B.

[MocKonbKy B npoLecce YnbTpa3ByKOBOW 06paboTKN MHCTPYMEHT COBEPLLIAET
B OCHOBHOM BO3BpaTHO-NOCTynate/bHOe [ABWXeHue (6e3 BpallaTeNnbHOro
[BWKEHNS), TO MPOCBEpP/IEHHOE OTBEPCTME MOXET WMEeTb He  TOJ/IbKO
LUWIMHAPUYECKYIO (DOPMY, HO U NHOGYI0 APYryro OpMY CMIOXHOW KOH(UrypaLmn.
JTOT CNOCO6 MOXeT OblTb MPUMEHEH AN 006paboTKM MaTepuanos, TPYAHO
obpabaTbiBaeMblX 0ObIY4HbIMW  MeTOAamu. Ecnn  3aMeHUTb  CBEP/IUSIbHbIN
WHCTPYMEHT TOMKMM f1e3BueM, TO Npubop npespailaeTcs B NpucnocobnieHne ans
pacnuavMBaHMa wanM  paspesaHus. [py  ynotpebreHnM  COOTBETCTBYHOLLENO
WNHCTPYMEHTa MOXXHO MPOM3BOAMTL TaKXKe LUIMoBaHWe. ATOT CNOCo6 Mo3BossAeT
pacceep/iMBaTb OTBEPCTUA Nt06Oro pasmepa, L0 COTbIX AOSEN MWUNIUMETPA, U
ObICTPO 6e3 BCAKMX 3aTPYAHEHWUA B OYeHb XPYMKMX MaTepuanax, Harnpumep, B
TBEPAbIX CMjaBax M3 CMeYeHHbIX Kapbwuaos, B MarHUTHbIX CTansX, LUTAMMNOBbIX
cTansax, B Bo/ib(hppame, TUTaHe U MONMbAeHe. YnMCTOTa NOBEPXHOCTUM U TOYHOCTb

06paboTKM 3aBUCAT, B MEPBYIO 0Yepe/lb, OT BENMYMHBI 3ePeH abpasvBoB, a TaKKe
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OT TOYHOCTM COOPKM MPUCMOCOB/IEHNSA WM YCTAHOBKM WHCTpPyMeHTa. [lpu
Hafnexawlem Bbl6ope abpasvBOB W MpaBU/IbHOM COOPKe npucnocobneHns
06paboTka ¢ NH60I CTeNeHbD TOYHOCTM M YMCTOTbl NOBEPXHOCTU HE BbI3bIBAET
3aTPYAHEHWNIA.

O CKOpoCTM YyNbTPasBYKOBOrO CBep/ieHus Kapbuaa Bo/b(pama daet
npeLcTaBNeHne Crefyowmnii npuMep: npyv NOMOLM WUHCTPYMEHTa CreuuaibHOM
(hopMbl KBagpaTHOe OTBepCTMe cedeHneM 6,25 X 6,25, rnyomrHon 3 MM MOXHO
npocsepnntb 3a 10 MUH., NPUMeHAs B KadyecTBe abpasvBa KapbopyHA.
YnbTpa3ByKOBOW CMOCO6 MOXET OblTb TakKXke MNPUMEHEH MPWU W3roTOB/IEHWN
TBEPAOCM/MaBHbIX LUTAMMOB [AN1S YEKaHKN penbeoB U mefanen. B atom cnyuvae
BUOPVPYIOLLMIA  MHCTPYMEHT  JO/DKEH MMeTb  pefnbedd  AeTasn,  KoTopas
OTneyaTbiBaeTCs B MeTaslfe.

YNbTpa3ByKOBOW METO[ CBEP/IEHUS MMEeT, MOMUMO CKOPOCTM M TOYHOCTU
06paboTKM, ewe TO MNPEUMYLLECTBO, YTO BBMAY OTCYTCTBMS HarpeBa OH He
BbI3bIBAET CTPYKTYPHbIX M3MeHeHMin B obpabaTbiBaeMOM MaTepuasie. Pabota Ha
YNbTPa3BYKOBOW YCTAHOBKE He TPebyeT BbICOKON KBASIM(IMKALMM N 3HAUNTENbHBIX
3KCNJlyaTalMOHHbIX PacXo/0B.

MOCKOMbKY B MpoLecce y/bTpasByKOBO 06pabOTKN MHCTPYMEHT COBepLUaeT
B OCHOBHOM BO3BpaTHO-NOCTynNate/lbHOe [BWMXeHWe (6e3  BpalaTe/slbHOro
[OBWKEHUS), TO MNPOCBEP/IEHHOE OTBEPCTME MOXET WMeTb He  TO/bKO
LUMINHAPUYECKYIO (hopMy, HO 1 NoBYH0 ApYryto hopMy CIOXKHOIN KOHQUIypaLun.
JTOT CNoCco6 MOXeT OblTb MPUMEHEH AN 00paboTKM MaTepuanos, TPYAHO
obpabaTbiBaeMblX 0ObIYHbIMW ~ MeTOAamMu. Ecnn  3aMeHUTb  CBEpPW/IbHBIN
WHCTPYMEHT TOMKMM Jie3BMeM, TO Npubop npespaLLaeTcs B NpucrnocobneHne s
pacnuinBaHMa WM paspesaHns. [pyu  ynoTpebneHnn COOTBETCTBYHOLLENO
MHCTPYMEHTa MOXHO MPOU3BOAUTL TakxKe LnMgoBaHne. STOT cnocob no3BosseT
pacceep/iMBaTb OTBEPCTUA NOGOro pasmepa, [0 COTbIX [OSIEN MWUNIUMETPA, U
ObICTPO 6e3 BCAKUX 3aTPYAHEHMI B OYeHb XPYMKUX MaTtepuanax, Harnpuvep, B
TBEPAbIX CrnjaBax U3 CreyeHHbIX KapbuaoB, B MarHUTHbIX CTanAX, LUTaMMOBbIX

CTansx, B BO/Mb()pame, TUTaHe U MONMBAeHe. YMCTOTa NOBEPXHOCTM U TOUHOCTb
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06paboTKM 3aBUCAT, B MEPBYIO OYepeb, OT BE/IMUMHbI 3epeH abpasnBoB, a TakXke
OT TOYHOCTM COOPKU MPUCMOCOB/IEHNSA WM YCTAHOBKM WHCTpPyMeHTa. [lpu
Hag/nexatlem Bbloope abpa3vBOB W MNpaBW/bHOM COOpPKE MPUCNOCO6/IEHUSA
06paboTKa C NH6OM CTEMEHbID TOYHOCTU M YUCTOTbI NMOBEPXHOCTU HE BbI3bIBAET
3aTPYAHEHWNA.

O CcKOpoCTM YNbTPasByKOBOrO CBepfieHMsi Kapbuaa Bonbpama fAaeT
NpeACTaB/IeHMe CeayroWwnii Npumep: NPy MOMOLLM UHCTPYMEHTa cneuuanbHOM
(hopMbl KBagpaTHOe OTBEPCTME ceyveHneM 6,25 X 6,25, rnybuHo 3 MM MOXXHO
npoceepMte 3a 10 MWH., NPUYMEHS B KayecTBe abpasvBa KapOOpyHA.
YnbTpa3ByKOBOW CMOCO6 MOXET OblTb TakKXKe MNPUMEHEH MPW W3roTOB/IEHUN
TBEPAOCMNaBHbIX LUTAMMNOB [N15 YeKaHKN penbeoB U mefanei. B atom cnyuvae
BUOPUPYIOLWMIA  UHCTPYMEHT  [JO/DKEH MMETb  penbed  AeTann, KoTtopas
OTrneyarbIBaeTCcs B MeTasne.

YnbTpa3ByKOBOW METO[ CBEP/IEHNS UMEET, NMOMUMO CKOPOCTU M TOYHOCTM
06paboTKK, elle TO NPEMMYLLECTBO, YTO BBWAY OTCYTCTBMSI HarpeBa OH He
BbI3bIBAET CTPYKTYPHbIX U3MeHeHWIn B obpabaTbiBaeMOM MaTepuane. Pabota Ha
Y/NbTPa3BYKOBOW YCTAHOBKE He TPebyeT BbICOKOWN KBaIM(IMKALMM U 3HAYNTENTIbHBIX
3KCNJyaTauMoHHbIX pacXo/oB.

MockonbKy B NpoLecce ybTpasByKOBO 06pabOTKM NHCTPYMEHT COBEpPLLIAET
B OCHOBHOM BO3BpaTHO-NOCTynarte/sibHOe [ABWkKeHWe (6e3 BpawaTenbHOro
OBWXXEHUS), TO MNPOCBEP/IEHHOE OTBEPCTME MOXET WMETb He  TO/bKO
LUWIMHAPUYECKYIO (DOPMY, HO U NHOGYI0 APYryro OpMY CMIOXHOW KOH(UrypaLmn.
JTOT CNoco6 MOXeT OblTb MPUMEHEH AN 00paboTKM MaTepuanos, TPYAHO
obpabaTbiBaeMbIX 0ObIY4HbIMW  MeTOAamW. Ecnn  3aMeHUTb  CBEP/IUSIbHbIN
WHCTPYMEHT TOMKMUM f1e3BueM, TO Npubop npespailaeTcs B NpucnocobnieHme ans
pacnuInBaHMa WM paspesaHuns. [pyu  ynoTpebneHnn COOTBETCTBYIOLLENO
NHCTPYMEHTa MOXXHO NPOM3BOAMTL TakXKe LMoBaHMe. STOT CNoco6 Mo3BoNseT
paccBepnvBatb OTBEPCTUA NHOO0Oro pasmepa, A0 COTbIX AOMEW MUANUMETPA, U
ObICTPO 6€3 BCAKUX 3aTPYAHEHMI B OYeHb XPYMNKUX MaTepuanax, Harnpuvep, B

TBEPAbIX CnnaBaX M3 CMEYEHHbIX Kap6|/|,u,03, B MarHUTHbIX CTau1dX, LUTamMMOBbIX
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CTansx, B BO/b(hpame, TUTaHe U MonnbaeHe. UmctoTa noBepxXHOCTU M TOYHOCTb
06paboTKM 3aBUCAT, B MEPBYIO OYepeb, OT BEIMUMHbI 3epeH abpasnBOB, a TaKXke
OT TOYHOCTM COOPKM MNPUCMOCOBNEHMS U YCTaHOBKM WHCTPyMeHTa. [lpw
Hafnexawlem Bbl6ope abpasvBOB WM MpaBU/IbHOM COOPKe MpucnocobnieHns
06paboTka ¢ NH60I CTeneHb0 TOYHOCTM M YMCTOTbI NOBEPXHOCTW HEe BbI3blBAET
3aTPYAHEHWNA.

O CKOpOCTM YNbTPasByKOBOIO CBep/ieHMs Kapbuaa Bonbpama faeT
npeLcTaBneHne Crefyowmnini npuMep: npy NOMOLM WUHCTPYMEHTa CreuuaibHOM
(hopMbl KBagpaTHOe OTBepCTMe cedeHneM 6,25 X 6,25, rnyomrHon 3 MM MOXHO
npoceepMte 3a 10 MWH., NPUYMEHS B KayecTBe abpasvBa KapOOpyHA.
YNbTpa3ByKOBOW CMnocob MOXET ObITb TaKXKe MPUMEHEH MpU U3roTOB/IEHWN
TBEPAOCM/MaBHbIX LUTAMMOB [AN1S YeKaHKN penbeoB U mefanen. B atom cnyuvae
BUOPVPYIOLLMIA  MHCTPYMEHT  [O/DKEH MMeTb  pefnbedd AeTasn,  KoTopas
OTneyaTbIBaeTCa B MeTaslfe.

Y nbTpa3ByKOBOW METO[ CBEP/IEHNA WUMEET, MOMUMO CKOPOCTU M TOYHOCTM
06paboTKM, ewe TO MNPEUMYLLECTBO, YTO BBMAY OTCYTCTBMS HarpeBa OH He
BbI3bIBAET CTPYKTYPHbLIX M3MeHeHMin B 0bpabaTbiBaeMOM MaTepuasie. Pabota Ha
YNbTPa3BYKOBOW YCTAHOBKE He TpebyeT BbICOKON KBASIM(IMKALMM N 3HAYNTENbHBIX
aKCMNyaTalLMOHHbIX PacXOf0B.

[MocKonbKy B npoLecce YnbTpa3ByKOBOW 06paboTKN MHCTPYMEHT COBEpPLLIAET
B OCHOBHOM BO3BpAaTHO-NOCTynate/lbHOe [BWMXeHWe (6e3  BpalaTe/slbHOro
[OBWKEHUS), TO MNPOCBEP/IEHHOE OTBEPCTME MOXET WMeTb He  TOJbKO
LUWIMHAPUYECKYIO (DOPMY, HO 1 NHOGYI0 APYryo JOpMYy CMIOXHOW KOH(UrypaLlmn.
ATOT CNOCO6 MOXeT OblTb MPUMEHEH AN 06paboTKM MaTepuanos, TPYAHO
obpabaTbiBaeMbIX 0ObIYHbIMW  MeToAamMu. Ecnn  3aMeHUTb  CBEpPAW/IbHBLIN
WHCTPYMEHT TOMKMM Jie3BMeM, TO Npubop npespaLLaeTcs B NpucrnocobneHne s
pacnunvMBaHMa wuam  paspesaHuns. [py  ynotpebseHNMM  COOTBETCTBYHOLLErO
WNHCTPYMEHTa MOXXHO MPOM3BOAMTL TaKXKe LUIMoBaHWe. ATOT CNOco6 Mo3BosseT
pacceep/iMBaTb OTBEPCTUA NOOOro pasmepa, [0 COTbIX [OSIEN MWUNIUMETPA, U

ObICTPO 6e3 BCSKMX 3aTPYAHEHWI A B OYeHb XPYMKWX MaTepuanax, Hanpumvep, B
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TBEPAbIX CrjaBax M3 CMeYeHHbIX Kapbwuaos, B MarHUTHbIX CTansX, LUTAMMOBbIX
cTansax, B BO/b(ppame, TUTaHe 1 MoNnbaeHe. YnctoTa NMOBEPXHOCTN U TOYHOCTb
06paboTKM 3aBUCAT, B MePBYIO 0Yepeb, OT BE/IMYMHbLI 3epeH abpasnBoB, a Takxke
OT TOYHOCTM COOPKM MPUCMOCOB/EHNS N YCTaHOBKM WHCTPyMeHTa. [lpw
Hagnexatlem Bbloope abpa3vBOB W MNpaBW/IbHOM COOpPKE MPUCNOCO6/IEHUS
06paboTka ¢ NH60I CTeNeHbD TOYHOCTM M YMCTOTbl NOBEPXHOCTU HE BbI3bIBAET
3aTPYAHEHWNIA.

O CcKOpoCTM YNbTPasByKOBOrO CBepfieHUs Kapbuaa Bonbpama gaeT
NpeACTaB/IeHMe CeayroWwmii Npumep: NPy MOMOLM UHCTPYMEHTa CneuuaibHON
(hopMbl KBagpaTHOe OTBepCTMe cedeHneM 6,25 X 6,25, rnyomrHon 3 MM MOXHO
npoceepMte 3a 10 MWH., NPUYMEHsAs B KayecTBe abpasvBa KapObopyHA.
YnbTpa3ByKOBOW CMOCO6 MOXET OblTb TakXke MNPUMEHEH MPWU W3roTOB/IEHUN
TBEPAOCN/IaBHbIX LUTAMMOB 18 YeKaHKM penbedoB U Mefanein. B aTom cnydae
BUOPUPYIOLLMIA  MHCTPYMEHT  JO/DKEH MMeTb  pefnbedd  AeTasn,  KoTopas
OTneyaTbiBaeTCs B MeTaslfe.

YNbTpa3ByKOBOW METO[ CBEP/IEHUA MMEET, MOMUMO CKOPOCTM M TOYHOCTU
06paboTKK, elle TO MNPEMMYLLECTBO, UTO BBWAY OTCYTCTBMS HarpeBa OH He
BbI3bIBAET CTPYKTYPHbIX M3MeHeHMin B obpabaTbiBaeMOM MaTepuasne. Pabota Ha
YNbTPa3BYKOBOW YCTAHOBKE He TPebyeT BbICOKON KBASIM(IMKALMM N 3HAUNTE/bHBIX
3KCNJlyaTauMOHHbIX PacX0/0B.

dur3nyecKas Harpyska Bo BPeMs MPOM3BOACTBEHHOM TMMHACTUKM 3aBUCUT OT
nofa, BO3pacTa, COCTOSHMA  3[40pPOBbS U CTEMEHU  MOArOTOB/IEHHOCTU
3aHMMatoLmMXca. T1OCKOMbKY MPOW3BOACTBEHHbIA  KOMMEKTUB HE O4HOPOAEH,
cnegyer OpWEHTUPOBATbCA Ha CPeAHWe rokasaTeit Mo CYyObeKTUBHbLIM
OLLYLLIEHMAM 3aHUMAIOLMXCA BO BPEMA W MOCMAe 3aHATUIA. Y HUX MOryT
BO3HMKHYTb a/fiobbl Ha M10X0e CaMO4yBCTBME, YCTaNloCTb, CepALebueHue,
FO/IOBOKPYXKEHME, TOMIOBHYKD 601b WM Ap., a TakkKe MNpU3HaKW YTOM/IEHUS
(nMokpacHeHve nunua, NOBbILLIEHHAsA NOTAMBOCTb, OAbIWKA M Ap.). Mpy nossneHun
TEX W MHbIX HeGNAronpUATHbLIX CUMMTOMOB HEOOXOAMMO M3MEHUTb [403MPOBKY

YNPaXKHEHWIA - YMEHbLLINTL TEMI ABMXKEHWUI MAN KOMMYECTBO NMOBTOPEHWIA, a npw
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BbIP@KEHHbIX  C/lyyasX YTOMIEHWA W >kanobax Ha  cepAuedveHne wu
rO/IOBOKPYXKEHNE - HanpaBWTb Ha KOHCY/bTaLMIO K Bpayy.

OpraHuzaums 3aHATUn  NPOU3BOACTBEHHON TMUMHACTUKOA BO  MHOIMOM
OCHOBbIBaeTCA Ha TpebOBaHUAX TUrMeHbl U (uanonornn Tpyda. Kpome Toro,
HeoOXOAMMbI  Haf/iexalie TUrMeHnYeckue YCioBUA B MeCTax 3aHATUIA.
(MMHacTMKa MPOBOAUTCA B LEXaxX, HEenocpeAcTBEHHO Yy paboyero MecTa, B
MpoXofax Wan PacrosfioKeHHbIX BOIM3M KOpUgopax M NMOACOOHbLIX MOMELLEHUSX,
YL,0BNETBOPSOLWNX TUTMEHNYECKUM TpeboBaHuaM. B Tennbid nepuof roga
3aHATUA M0 BO3MOXHOCTW C/ieAyeT NPOBOAUTbL Ha OTKPLITOM BO34YXe.

[MpoBefeHVe TMMHACTMKN Ha paboumx MecTax SKOHOMMUT BpeMms, HO He Bcerfa
BO3MOXHO 13-3a Hey/[OBNETBOPUTE/IbHOMO CaHUTAPHOIO COCTOSHUSA OKPY)KatoLLEen
cpegbl.  losToMy  npu  opraHMsaumMn  MPOW3BOACTBEHHOM  MMMHACTUKM
npegnonaraemMoe MeCTO 3aHATUIA 06CnedyeTcd B CaHWTapHOM OTHOLUEHUW C
NPUB/IEYEHNEM WHXEHepa MO TexHWKe 6e3onacHocTW. Korga 3ato Heobxoaumo,
MPOBOAAT CreupasibHble TMIMEHUYECKME WCCefoBaHUA 3aBOfCKad iabopartopus,
34PaBNYyHKT UK caHanugemcTaHums. C Lieibio OLEHKM MECT 3aHATUIA U onpeaeneHns
KOHTUHIEHTa 3aHUMAIOLMXCA B MacrnopTu3auMm OTAEN0B M LEXOB MPUHUMAKOT
yyacTne MeANLIMHCKNIA paboTHMK 1 CaHUTapHbIA Bpau.

MecTo, BblOpaHHOE A1 3aHATWIA, AO/HKHO OblTb 6e30MacHbIM. Y CTaHKOB U
MaLLWH, HaXOAALLMXCA PSAOM C MECTaMKU A8 3aHATUIA TMMHACTUKOM, BCE OTKPbITbIE
N OBMXKYLLMeECS YacTu (rpebeHKu, 3ybyaTble CermMeHTbl, MaxoBble Kofieca 1 T.M.), a
TaKkke OTKPbITble repefayun (LLUKMBbLI, PEMHU U [p.) 1 BOOOLLE BCe OMacHble YacTu
[0/MKHbI UMETb KOHCTPYKTUBHBIE OrpPaXKAeHNS.

Ha mecta 3aHATUA TMMHACTMKOM pacnpoCTpaHATCA W Apyrve npasuia
6e30MacHOCTU: OrpaxieHve MPOBOLOB BbICOKOrO HAMpsXKeHWs, OrpaxaeHve ot
HEemnocpeaCcTBEHHOIO B/IMAHUA NIYHUCTON 3HEPTN 1 ap.

Bo wus3bexxaHvwe TpaBM MNpPU 3aHATUAX TMMHACTUKOW MOMbl LO/MKHbI ObITh
rNagKUMm1, HECKOMb3KUMU, YA0OHBIMI ANs YOopKu. MNepef 3aHATUAMK (HE MO3XKe Yem
3a 30 MWH) B NPON3BOLACTBEHHOM MOMELLEHUN CNeayeT MPOU3BECTU BNXKHYHO YOOPKY

(nepen NogMeTaHMEM NOChINaTh MO BAAXKHLIMW ONUIKaMN).
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B mobom BuMae 4enoBevyeckoro Tpyda Habnwogarotca  Tpu  hasbl:
BpabaTbiBaeMOoCTb, cTabunbHa paboToCNOCO6GHOCTD 7 CHVDKEHME
paboToCnoco6HOCTM. 3JTO  fABMeHME  OODBACHAETCA  OCOOGEHHOCTAMW  PaboTbl
LIEHTpa/IbHOW HEPBHOI CUCTEMBI.

BHavane TpebyeTcs onpeaenéHHOe BpeMs Ha MEpPek/toYeHVe  BHUMaHWA
yefoBeKa OT [OMalHMX M MpoyMx 3a60T Ha TPYAOBYH AeATeNbHOCTb, T. .
BOCCTaHOB/IEHME CTepeoTuna paboumx [ABWKEHWI. T1pofo/MKUTENbHOCTL  (hasbl
BpabaTbIBAEMOCTM 3aBUCUT OT XapakTepa TpyAa U MOXET coctaBnatb 0T 10-20 MuH
A0 1 yaca. Mpy NpocTbIX paboumnx ABVKEHMAX STOT NEpPUoL KOpoue, NMpu CMOXKHbIX,
TPeOYOLWMX 3HAUNTENIBHOMO HANPSXKEHNA BHUMAHWSA, OH [/IMHHEE.

OnnTenbHOCTb (hasbl CTabuIbHOM PabOTOCMOCOOHOCTM TakXKe 3aBUCUT OT
xapakTtepa Tpyda. OHa MOXET 3aHMMaTb OT 2 A0 6 4acoB. [lpuM NpPOCTbIX
Pa3HO00pasHbIX Pabounx ABVXKEHWUAX 3TOT Nepuof, A4/IMHHee, a npyv Hanps>KEHHOM
Tpyae, ¢ 60MblWMMIN TPeboBaHUAMN K 6e30LLIMBOYHOCTI ABVXKEHWUIA — Kopode. TMpu
TSHKENOM (Pr3nYecKoM Tpyade hasza CTabuIbHON PaboToCMOCOOHOCTN TaKXKe KOpoue.
B 0CHOBe 3TOro NeXXUT YTOM/IEHWE LIEHTPa/IbHOM HEPBHOW c1CTeMbI. K 3TOi NpuymHe
[06aBNAETCA U YTOM/IEHWE MbILLIL, /133 1 NPOYMX paboymx OpraHos.

HayyHas opraHusauus Tpyja npussBaHa YMeHbLUMTb MepUobl MOHMMKEHHOM
NMPOV3BOAUTENBHOCTU, T. €. YMEHbLUNTL (Da3y BPabaTbiBaeMOCTU U (ha3y CHUXKEHWS
paboToCNOCOOGHOCTM. ITO AOCTUraeTCA pa3yMHbIM YepefoBaHEM paboThbl U OTAbIXa,
NpaBW/bHOM OpraHM3auMein paboumx MeCT, WCMOo/b30BaHNEM (DYHKUMOHAIbHOM
MY3bIKM, CPeACTB MPON3BOACTBEHHOM MMMHACTUKNA YTPEHHEN TMMHACTVKM, BBOAHOM
FMMHACTUKN W (DU3KY/IbTYPHOI nays3bl).

Mpon3BOACTBEHHAA MTMMHACTUKA CPeay NMPoYnX CPeAcTB COXPaHeHUs 3[40pP0BbA
3aHMMaeT 0coboe MosoXKeHne. Kpome akTMBHOIO OTAbIXxa OHa 06ecneyvBaeT Wt
(hn3nyeckoe COBEpLLEHCTBOBaHME pabOTHWMKOB, NPOTMBOAENCTBYET
HebMaronpUATHLIM BO3LECTBMAM HEKOTOPbIX paboymx no3 1 Harpys3oK.

®Pu3KynbTypHad naysa, MpPOBOAMMAs B Hadale Mepumofa  CHUKEHUS
paboToCMoCOOGHOCTM, BOBMIEKAaeT B PaboTy MbllUpbl, HE Yy4yacTByHLIME B

MPOV3BO/ACTBEHHON AEATENbHOCTW. JTO MPUBOAUT K BO3OYXKAEHWHO WX LIEHTPOB,
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Pacro/IOXeHHbIX B KOpPe ro/loBHOro Mo3sra. o 3aKoHy OfHOBPEMEHHOW WHAYKUWM B
APYrUX y4acTKax Kopbl F0/IOBHOr0 MO3ra, B TOM YMC/E B LIEHTPaxX, UHHEPBUPYOLLMX
MbILLLbI, BbINOMHSABLUME OCHOBHYHO MPOM3BOACTBEHHYIO Harpysky, pa3BMBaeTCH
TOPMOXEHME, KOTOpoe U CMoco6CTBYeT  ObICTPeWLleMy  BOCCTaHOB/IEHUIO
paboToCMOCOOGHOCTM YTOM/EHHbIX LIEHTPOB, Mpeaynpexaas MX 0T YpPe3MepHOro
MCTOLLEHNA M NPEeXAeBPEMEHHOIN0 M3HalMBaHUS. TakuMMm 06pa3oM [OCTUraeTcs
03[,0POBUTESIbHBI APPEKT.

Cxema MNOCTPOEHMSI  KOMMJEKCa  YrMpadKHEHWA  MPOU3BOACTBEHHOM
rMMHaCTUKKM AN NPOgieccnin «cnecapb Mo MeTasio066paboTKe»:

1. YnpaxHeHUs ¢ YyepeoBaHNEM HanpsXKeHNs 1 paccnabneHns;

2. [ipIxaTenbHasa rmMHacTUKa.

3.YnpaxXHeHNs Ha KOOPAVHALMIO ABVKEHWIA;

4.YnpaxHeHUa ona rnas.

5.¥YnpaXHeHNs ANs HUKHUX KOHEUYHOCTEMN.

6.YNpaXXHEHNA NS MbILLIL, CMINHBI.

7. YNpaXKHEHWA 4719 MbILLIL, TY/TOBULLLA, PYK U HOT.
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5. OKOHOMNYECKOE OBOCHOBAHWVE KOHCTPYKUW
MNMPUNCIMOCOBJIEHNA

5.1 PacyeT 6a1aHCcoBOM CTOMMOCTM MPUCcnocobieHns

OKOHOMMYECKUIA 3(h(EKT OT MPUMEHEHMS MPUCMOCOGSIEHNIA ONpeaensatoT
MyTem COMOCTaB/IeHNA rOA0BbIX 3aTPaT U rof0BON 3KOHOMUWN AJ/151 CPaBHMBAEMbIX
BapuaHTOB 006paboTKM fAeTasieil. [0f0Bble 3aTpaTbl COCTOAT U3 aMOPTU3aLMOHHbIX
OTUYNCNEHUA WM PacXOfOB Ha COAepXKaHwe W 3KcrayaTauuio npucnocobneHus.
[[0f0Bast 3KOHOMMWSA MOJTyHaeTCA 3@ CHET CHUKEHWUA TPYLOEMKOCTU M3rOTOB/IEHUA
obpabaTblBaeMbIX AeTaneil, T. €. 3a CUET COKpalleHusi 3aTpaT Ha 3apaboTHYHO
nnaTy paboumx-CTaHOYHNKOB M YMEHbLLEHUS LIEXOBbIX HaKMaHbIX PacxofoB.

MpyMeHeHWe NPUCNOCco6/1eHNA IKOHOMUYECKM BbIFOLHO B TOM C/y4ae, ecliun
rofjoBas 3KOHOMMS OT ero NPMMeHeHKs 60/bLUE rOA0BbIX 3aTPaT, CBA3AHHbIX C ero
aKcnsyataynen.  OKOHOMUYECKas  3PMEKTMBHOCTb  MPUMEHeHMs  Noboro
npucrnocobneHns onpefenseTca Takke Be/IMYMHOW CpOKa OKyrnaeMocTw, T. e.
CpOKa, B TeYeHWe KOTOPOro 3arparbl Ha NpucrnocobneHne OyayT BO3MELLEHbI 3a
CYET 3KOHOMMM OT CHUXKEHNSA Ce6eCTOMMOCTM 06pabaTbiBaeMbIX AeTanel.

HeobxoanMmo OTMETUTb, YTO B HEKOTOPbIX CAyyasaX C Lenbio AOCTVKEHUA
BbICOKOW TOYHOCTM o06pabaTbiBaeMbIX [AeTaneil MPUMEHSOT NpUcnocobneHns
He3aBNCKMMO OT UX 3KOHOMMWYECKOMN 3h(DEKTUBHOCTMW.

Mpn  TEXHMKO-3KOHOMUYECKMX pacyeTax, MPOM3BOAUMBIX NpU  BblGOpe
COOTBETCTBYIOLLEA KOHCTPYKLUMM NPUCMNOCO6/IEHNS, HEOOXOAMMO COMOCTaBNATh
39KOHOMMYHOCTb Pa3/IYHbIX KOHCTPYKTMBHbIX BapWMaHTOB MPUCMOCOBIEHNIn ans
KOHKPEeTHON onepauun obpabaTtbiBaeMon fetann. Cunrtasd, 4TO pacxogpl Ha
PEXYLINA WHCTPYMEHT, amOpTM3aLMi0 CTaHKa W 3/1eKTPO3HEPIMo ANA 3TUX
BapMaHTOB OfWHAKOBbI, OMPEeAENsAlT W CPaBHMBAOT /UWb Te 3/1EMEHTI
CebecToMMOCTU onepauun, KoTopbie 3aBUCAT OT KOHCTPYKLMMW NPUCNOCO61eHMS.

Macca npucnocobneHus onpeaenserca mo Gopmyne:

Gy=(G+G) K, xr (5.1)
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roe Gy —Macca CKOHCTPYMPOBaHHbIX [eTaslei, y3/10B U arperaTos, Kr.;
G, — Mmacca rotoBsbIX Y3/10B 1 arperaTos, Kr.;
K- KO3(h(hMUMEHT YUMTbIBAIOLLMIA MACCy PacxXodyeMblX Ha M3roTOB/IEHUE
KOHCTPYKUMIA MOHTaXHbIX MaTepuasios
K=1,05...1,15
Maccy CKOHCTPYMpOBaHHbIX AeTasel, y310B 1 arperatoB 3aHOCMM B Tabnumue 5.1

Tabnuua 5.1- PacyeT mMaccbl CKOHCTPYMPOBAHHbIX Y3/10B

HanmeHoBaHWe O6bem getanu, Y nenbHbIN BEC, Macca getanu,
feTanm cm® kr/cm® KT
1 2 3 4
Kopnyc 246 7,8x10° 1,92
KpblLKa 152 7,8x10° 1,18
CTepyXeHb 168 7,8x10° 1,310
HanpasnstoLias 96 7,8x10° 0,748
Bcero - - 5,15

G,, = (5,15+10,67)01,05 =16,35kr.
[na onpefeneHns CTOMMOCTA KOHCTPYKLMM MaLLH BOCMO/1b3yeMCS CNoCco60oM

aHa/i0rmn rno conocTaBUMOCTN MacCCbl

CCTa |];CTa I])-
C, = —me e (5.2)

HOB

roe Cerapp Cs — OanaHcoBass CTOMMOCTb MPOEKTUMPYEMOM W CTapoii
KOHCTPYKUUK , pyo. ;

Gerap: Guos. — Macca CTapom 1 NpPoeKTUPYeMoirt KOHCTPYKLNN ;

0 — KO3IPUUNEHT yaenhcTBNeHNe KOHCTpYyKumn (o =0,9...0,95)

_1400015,6 (0,95

=12689 py6.
° 16,35 Py

[ns pacyetoB npuHnmaem Cq = 12500 py6nei.
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5.2 PacyeT TEXHMKO-3KOHOMUYECKMX NoKasaTesneit apgeKTUBHOCTY

KOHCTPYKLNN

cxofHble faHHbIe A19 pacyeTa 3aHOCKMM B Tabnmuy 5.2

Tabnumua 5.2 -cxoaHble AaHHble ANa pacyeTa

HanmeHoBaHMe icxogHble [MpoekT
Macca KOHCTpyKUun G, K. 15,6 16,35
BanaHcoBasi ctoumocTtb Cg, pyo. 14000 12500
Konnuectso 06Cny»xmBatoLLero nepcoHana, yen. 1 1
Paspag paboTsbl v v
TapuHasa cTaBka 3, py6. yen/y 60 60
Hopma 3atpat Ha peMOHT U TO Ay , % 16 16
Hopma amopTtusaumm a, % 14,2 14,2
["opoBas 3arpyska T, Yac. 1200 1200
Yacosas npomssoguTensHocTb W, LWt/yac 3,24 5,8
Cpok cnyx6bl T, Nnet 10 10

Mpu pacyeTax NoKasaTeNn UCXOAHON KOHCTPYKLMM 0603HaUYaeM C MHAEKCOM
0, a noKaszaTenM MPOEKTUPYEMOI KOHCTPYKLIMM 0603HaYaeM MHAEKCOM 1

MeTannoeMKocTb npolecca onpeaensetcs no gopmyne:

M, = G  Kr/wT. (5.4)
W, T [T

Y rog cn.
rae G — macca, Kr,
Nroy — rof0Bast 3arpyska, WT.;

Ten. — CPOK CNYXO0bl, NeT.

R 15,6 =410 Kr/wT.
3,24[1200 010
M!= 1635  _ 23007 Kr/wT.

581200010
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®oHL0eMKOCTb Mpovecca (06Las):

Fe S, (55)
Wy Tron
roe  Cs; — 6anaHcoBas cTOMMOCTb, pyo
E? = _ 14090 _ 3,61 py6/IIT.;
3,24 - 1200
El = _12500 = 1,79 py6./WT.
58-1200

.CebecTonmocTb paboTbl BbIMOJHAEMOIN C MOMOLLbIO CNPOEKTUPOBAaHHOWA
KOHCTPYKUMK Y B ICXOLHOM BapuaHTe:
§=Ch+Crot+4, (5.6)
roe  C,,— 3atpartbl Ha onnaty Tpyaa, pyo6./wr.;
Cyro —3aTPaTbl HA PEMOHT M TEXHWYECKOe 06CNYyXXMBaHWE, py6./WT
A- amopTU3aLMOHHbIE OTUYMUCNIEHUSA MO KOHCTPYKLUUK, py6./uT

3aTpaThbl Ha 3apaboTHYO NNaTy ONpeaenseTcs no hopmyrne:

C,=21010,, (5.7)
n
T, = —
c = Wa (5.8)

rae N —KONMYECTBO 06CNYXKMBAIOLLErO NepcoHana

T, = 1 = 0,31 yen.-y/wr.
3,24

T, = . 0,18 ven.-y/wr

54 ' '

cl.=Z-T,=60-0,131 =18,6 py6./lIT.;
cl. =60-0,18 = 10,8 py6./wrT.
3aTpaTbl Ha PEMOHT M TeXHUYECKOe 06cy)KMBaHWE ONpeaenseTca us3
BblPa>KEHNA.

C _ Cr5 I Hp‘rm
pTO 100 . VVL' . T:_.-Op' )

(5.9)
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rae  Hp,, —HOpMa 3aTpaT Ha PEMOHT 1 Texo6CyXmnBaHwe, %
14000 - 14,2

co = — 0,52 py6./LuT.
PT0 = 7003241200 py6. /1
o 12500-142
pro = 100.5.4. 1200 . V27 Pyo-/u.

3aTpaTbl Ha aMOPTM3ALMIO OMNPELENAETCs 13 BHIPAKEHNS;

A=t @ (5.10)
100 - W, - Too,
rae a — HopMa amopTum3aumm, %
A° 14000-10 0,36 py6./lIT.

~100-3,24- 1200

. 12500-10
"~ 100-5,4-1200

= 0,19 py6./wT

$9=18,6 + 052 + 0,36 = 19,48 py6./WT.
$1=10,8+0,27 + 0,19 = 11,26 py6./WT.
MpvBeeHHbIE 3aTpaThbl onpegesistoTca no hopmyne:

Coe =S +E, Ky, =S+E,-F,, (5.11)
roe  E, — HOPMaATUBHBIA KO3W(MUMEHT 3QdeKTUBHOCTI KanuTa/lbHbIX
Bnoxeuwuit, E, = 0,15;

K, —yfenbHble KanuTa/ibHble BNOXEHUS, py6./WwT .
Cross = 19,48 + 0,15 - 3,61 = 20,02 py6./wT. ;
Crhome = 11,26 + 0,15 1,79 = 11,52 py6./wT.
["0f0Bas 3KOHOMUSA OnpeaesseTcs no hopmyne:
Orog = (Se = Syp) * Wy T 5 (5.12)
Srog = (19,48 —11,26) - 5,4 - 1200 = 53265 pyo.

["0A0BOI 3KOHOMUYECKUI 3PeKT:

E.'o,q = (Cr?pma - C&pma ) Wy - T;o,q ) (5.13)

E.on = (20,02 — 11,52) - 5,4 - 1200 = 55080 pys6.
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CpOoK OKynaemMoCTV AOMOJIHUTENbHbIX KannTabHbIX BNOYKEHWM:

T\ = o 5.14
9ro,q
roe  Cs;, — 6anaHcoBasi CTOMMOCTb CMPOEKTUPOBAHHOW KOHCTPYKLUK, pYo.
12500

Tox = = 0,22
% 55080
KoaghpunumeHT apeKTUBHOCTY IONONHUTENBbHBLIX KanuTa/lbHbIX B/IOXKEHWIA:

B, = 2w 5.15
» Cﬁ .
55080

Ey=— =44
M~ 12500
Tabnuua 5.3 CpaBHUTENbHbIE TEXHUKO-3KOHOMUYECKME MoKasaTenmu

3)(PEKTUBHOCTN KOHCTPYKLNN

HavmeHoBaHue Ba3oBbli1 [MpoeKTMpYyeMbIN
rnokasaresneim (MCXOAHbIIN)

YacoBas npon3BoanTeIbHOCTb, LWT./Y 3,24 5,4
doHO0EMKOCTb npoLecca, pyo./wwrT. 3,61 1,79
MeTannoemMKoCTb, /LT, 4 2,3
YpoBeHb 3KCNyaTauMoHHbIX 3aTpar, pyo./wT. 19,48 11,26
YpoBeHb NPUBEAEHHbIX 3aTpart, pyo./WT. 20,02 11,52
["0goBas sKoHOMUS, pPyo. - 53265
["0A0BOI 3KOHOMUYECKMIA APEKT, pyo. - 55080
CpoK OKynaeMoCTV JONONHUTESTbHbIX B 0.22
KanuTa/bHbIX BNOXEHWI, NeT

KoathmumeHT adpdhekTMBHOCTM o, B 44

KanuTasbHbIX BNOXEHNIA

Mo pe3ynbTaTaM BbIUMCIEHWIA BUAHO, YTO KOHCTPYKLMA SBNSETCA 3KOHOMUYECKN

3 heKTUBHOIA,




